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1 INTRODUCTION 52 

The per- and polyfluoroalkyl substances (PFAS) Preliminary Assessment (PA)/Site Inspection (SI) 53 

includes two distinct efforts. The PA evaluates potential hazards associated with storing, disposing, or 54 

using PFAS-containing products at the former Badger Army Ammunition Plant (BAAP). When the PA 55 

identifies the need for further investigation, the SI investigates whether human exposure to PFAS as a 56 

Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) pollutant and 57 

contaminant, requires additional investigation under CERCLA. The United States (U.S.) Army is the lead 58 

agency under CERCLA and Executive Order 12,580 and is conducting the PA/SI as the lead agency, 59 

consistent with its authority under CERCLA, 42 United States Code (U.S.C.) §§ 9600, et seq. (as 60 

amended), and the Defense Environmental Restoration Program, 10 U.S.C. §§ 2701, et seq.  61 

The Army’s PFAS PA program has focused on identifying the locations of potential releases through the 62 

storage, disposal or use of PFAS containing materials. The BAAP was constructed in 1942 to produce 63 

smokeless gunpowder and solid rocket propellant as munitions components for World War II. Packaging 64 

of items (assembled munitions) which may have had Teflon® containing materials was not a part of the 65 

BAAP mission. Based on the previous mission of BAAP, the use of PFAS containing products at BAAP is 66 

unlikely. 67 

1.1 Project Background 68 

PFAS is a class of compounds that has been used in a wide range of industrial applications and 69 

commercial products due to their unique surface tension/leveling properties. Some common compounds 70 

containing PFAS include Teflon® coated cookware, firefighting foams, paints, hydraulic fluids, electronics, 71 

textiles, and paper coatings. Due to industry and regulatory concerns about the potential health effects 72 

and adverse environmental impacts, there has been a reduction in the manufacture and use of PFAS 73 

worldwide. In the U.S., significant reductions in the production, importation, and use of 74 

perfluorooctanesulfonic acid (PFOS) and perfluorooctanoic acid (PFOA), two individual compounds in the 75 

PFAS class, occurred between 2001 and 2015 (Interstate Technology Regulatory Council 2017). 76 

Perfluorobutanesulfonic acid (PFBS) replaced PFOS in some applications and is currently used and 77 

manufactured in the U.S.  78 

The focus of the Army’s PA program is to identify the locations, or areas of potential interest (AOPIs), at 79 

installations where PFAS, specifically PFOS, PFOA, and PFBS were stored, disposed of, or used in 80 

accordance with the Army Guidance for Addressing Releases of PFAS (Army 2018). The Army has 81 

identified areas where PFOS/PFOA/PFBS has been stored, disposed of, or used. The PA is focused on 82 

likely sources or PFOS/PFOA/PFBS from 1) locations where Class B firefighting foam (i.e., aqueous film 83 

forming foam [AFFF]) was stored or used and if a suspected release occurred at these locations; 2) 84 

locations where chromium plating operations occurred and if a suspected release occurred at these 85 

locations; 3) landfills where PFOS/PFOA/PFBS-containing materials may have been disposed; and 4) 86 

wastewater treatment plants that may have received wastewater from facilities that used or disposed of 87 

PFOS/PFOA/PFBS-containing liquid effluents (U.S. Army 2018). During the PA, investigators collected 88 

readily available information through document research, personnel interviews, and site reconnaissance.  89 
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The objective of the Army’s SI program is to compile sufficient technically defensible and useful data to 90 

verify assumptions made during the PA and determine whether media (groundwater, soil, surface water, 91 

and/or sediment) associated with individual AOPIs contain levels of PFOS/PFOA/PFBS exceeding 92 

screening levels in accordance with current Department of Defense Environmental Laboratory 93 

Accreditation Program standards. The SI is typically a limited investigation near suspected sources of 94 

contamination to determine if a release has occurred but is not a comprehensive extent-of-contamination 95 

survey.  96 

The regulatory environment related to PFAS is evolving as research continues. Currently, there is no set 97 

federal maximum contaminant level defined for any PFAS. In 2016, the United States Environmental 98 

Protection Agency (USEPA) established a lifetime health advisory (LHA) of 70 nanograms per liter (ng/L) 99 

in drinking water for PFOS or PFOA and for the sum of PFOS and PFOA when both are present (USEPA 100 

2016a). A USEPA Office of Ground Water and Drinking Water Memorandum indicates that the USEPA 101 

LHA for PFOS and PFOA are non-enforceable and non-regulatory (USEPA 2016b). In addition, some 102 

states have proposed or established their own standards for PFAS, which include PFOS and PFOA. In 103 

November 2018, the USEPA also issued draft subchronic and chronic oral toxicity values for PFBS for 104 

public comment. 105 

Additionally, on 15 October 2019, the Office of the Secretary of Defense (OSD) provided guidance on the 106 

investigation of PFOS, PFOA, and PFBS at Environmental Restoration Account-funded, Base 107 

Realignment and Closure Account-funded, and Operation and Maintenance accounts for the National 108 

Guard-funded sites (OSD 2019). The DoD guidance provides risk screening levels for PFOS, PFOA, and 109 

PFBS in groundwater (tap water) or soil, calculated using the USEPA’s regional screening level (RSL) 110 

calculator for residential and industrial/commercial worker receptor scenarios as shown in Table 1, Table 111 

2, and Table 3. To be conservative, the OSD tap water risk screening levels will be used to compare all 112 

groundwater and potable-use surface water for this Army PFAS PA/SI program. The AOPIs at BAAP were 113 

evaluated for the residential and industrial/commercial tap water scenario (Table 1) and the residential or 114 

industrial/commercial worker receptor scenarios for soil (Table 2, Table 3) based on current and/or future 115 

land use and compared to the relevant values. If only one PFAS constituent is detected (i.e., PFOS, PFOA 116 

or PFBS), the hazard quotient (HQ) is 1, if more than one PFAS constituent is detected (i.e., PFOS, 117 

PFOA, PFBS, or other), the hazard quotient is 0.1, or 10% of the risk screening level. The 15 October 118 

2019 Memorandum: Investigation Per- and Polyfluoroalkyl Substances within the Department of Defense 119 

Cleanup Program is provided for reference as Attachment 6. The data from the SI sampling event are 120 

compared to the relevant risk screening levels in Section 4. 121 
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Table 1 Risk Screening Levels Calculated for PFOS, PFOA, PFBS in Tap Water Using USEPA's RSL Calculator 122 
for Residential and Industrial/Commercial Receptor Scenario 123 

Chemical Carcinogenic 

Slope Factor- Oral 

(SF) (mg/kg-day)-1

Non-Carcinogenic 

Reference Dose 

(RfD) (mg/kg-day) 

Residential and Industrial/Commercial Scenario 

Screening Levels Calculated Using USEPA RSL 

Calculator 

Tap Water (ng/L or ppt) 

HQ= 0.1 HQ= 1.0 ILCR= 1E-06 ILCR= 1E-04 

PFOS NA 2.00 E-05 40 400 NA NA 

PFOA 7.00 E-02 2.00 E-05 40 400 1,100 111,000 

PFBS NA 2.00 E-02 40,000 400,000 NA NA 

Notes: 124 

ILCR – incremental lifetime cancer risk 125 
mg/kg – milligrams per kilogram 126 

NA= Not available/applicable 127 
ppt – parts per trillion 128 

129 

Table 2 Risk Screening Levels Calculated for PFOS, PFOA, PFBS in Soil Using USEPA's RSL Calculator for 130 
Residential Receptor Scenario 131 

Chemical Carcinogenic 

Slope Factor- 

Oral (SF) (mg/kg-

day)-1

Non-Carcinogenic 

Reference Dose 

(RfD) (mg/kg-day) 

Residential Scenario Screening Levels Calculated 

Using USEPA RSL Calculator 

Soil (mg/kg or ppm) 

HQ= 0.1 HQ= 1.0 ILCR= 1E-06 ILCR= 1E-04 

PFOS NA 2.00 E-05 0.13 1.3 NA NA 

PFOA 7.00 E-02 2.00 E-05 0.13 1.3 7.8 775 

PFBS NA 2.00 E-02 130 1,300 NA NA 

Note: 132 

ppm – parts per million 133 
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Table 3 Risk Screening Levels Calculated for PFOS, PFOA, PFBS in Soil Using USEPA's RSL Calculator for 134 
Industrial/Commercial Receptor Scenario 135 

Chemical Carcinogenic Slope 

Factor- Oral (SF) 

(mg/kg-day)-1

Non-Carcinogenic 

Reference Dose 

(RfD) (mg/kg-day) 

Industrial/Commercial Composite Worker Screening 

Levels Calculated Using USEPA RSL Calculator 

Soil (mg/kg or ppm) 

HQ= 0.1 HQ= 1.0 ILCR= 1E-

06 

ILCR= 1E-

04 

PFOS NA 2.00 E-05 1.6 16 NA NA 

PFOA 7.00 E-02 2.00 E-05 1.6 16 33 3,280 

PFBS NA 2.00 E-02 1,600 16,000 NA NA 

136 

2 INSTALLATION OVERVIEW  137 

Located in south-central Wisconsin within Sumpter and Merrimac Townships in Sauk County, BAAP was 138 

constructed in 1942 to produce smokeless gunpowder and solid rocket propellant as munitions 139 

components for World War II. The installation is located on the Sauk Prairie, between the Baraboo Range 140 

and the Wisconsin River. The impoundment of the Wisconsin River forms Lake Wisconsin, which borders 141 

the southeast side of BAAP.  142 

Production of nitric acid, sulfuric acid, oleum (also known as fuming sulfuric acid), nitrocellulose, and 143 

nitroglycerin occurred in support of munitions components production. Production periods were as follows: 144 

World War II (1942 to 1945), Korean War (1951 to 1958), and the Vietnam Conflict (1966 to 1975). 145 

Disposal of contaminants related to these historical operations occurred at two locations on-site: the 146 

propellant burning ground (PBG) and the deterrent burning ground (DBG). Soil and groundwater at former 147 

BAAP are impacted by contaminants associated with past munitions production and waste disposal 148 

practices common at the time the facility was operational.  149 

The primary land uses in the immediate vicinity of BAAP are agricultural, recreational, and residential. 150 

Agriculture is the primary land use within and adjacent to the installation. Devil’s Lake State Park, located 151 

to the north of the installation, is used primarily for recreation. This area has not been impacted by past 152 

activities at BAAP as it is located hydrologically upgradient of BAAP. Lake Wisconsin and the Wisconsin 153 

River are located to the south and southeast of BAAP; several tributaries which flow across the installation 154 

flow into Lake Wisconsin and the Wisconsin River.  155 

BAAP is located within the Townships of Merrimac and Sumpter. The 2010 U.S. Census estimated the 156 

Township of Sumpter population at 1,191 residents and the Township of Merrimac at 942 residents. As a 157 

result of production and waste disposal practices common at the time, prior CERCLA investigations 158 

revealed the soil and groundwater at BAAP were impacted with several constituents of concern. 159 
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Constituents of concern have been observed in numerous offsite private wells throughout the remedial 160 

history of BAAP and to date the Army has replaced seven of these wells under prior remedial actions.161 

3 SUMMARY OF PA ACTIVITIES AND AREAS RESEARCHED 162 

The principal sources of information used to develop this PA/SI Report were personnel interviews (Joel 163 

Janssen with SpecPro and Verlyn Mueller at the Museum of Badger Army Ammunition) and records 164 

review. The records reviewed included, but were not limited to, various Installation Restoration Program 165 

administrative record documents, compliance documents, and geographic information system files. 166 

Internet searches were also conducted to identify publicly available and other relevant information. A list of 167 

the documents reviewed is provided in Table 4. 168 

The areas evaluated for potential PFOS/PFOA/PFBS use, disposal, or storage at BAAP were further 169 

refined during the PA/SI process and categorized either as an AOPI or non-AOPI. Of these areas, eight 170 

have been identified as non-AOPIs and three have been identified as AOPIs.  171 

3.1 Non-AOPIs 172 

Through the analysis of information obtained during records research, personnel interviews, and/or site 173 

reconnaissance, the areas described below were categorized as non-AOPIs. These areas were previously 174 

identified as potential PFOS/PFOA/PFBS sources (e.g., non-AFFF fire incidents, non-chromium plating 175 

activities, auto maintenance, wastewater and WWTPs, landfills) at BAAP. However, following site research 176 

conducted for this PA, PFOS/PFOA/PFBS storage, disposal, or use was not suspected for these areas. A 177 

description of the areas identified as non-AOPIs is presented below and summarized in Table 5. 178 

 The Box Wash Repair consisted of two different sites constructed in the early 1940s used for 179 

material storage and maintenance (Olin Corporation 2004a). There is no evidence of 180 

PFOS/PFOA/PFBS containing products use at the Box Wash Repair area therefore, this area has 181 

been classified as a non-AOPI. 182 

 The Lead Burning House was located in the support shops area of BAAP, east of the 183 

administration buildings. It was used to construct and maintain lead-coated floors and contained a 184 

smelting pot covered by an overhead exhaust system (Olin Corporation 2004b). There is no 185 

evidence that PFOS/PFOA/PFBS containing products were stored, used, or disposed of here 186 

therefore, this area has been classified as a non-AOPI.  187 

 The DBG was located in the northeastern portion of BAAP and spanned seven acres. From 1940 188 

to 1960, the area was used for waste disposal and deterrent burning (ABB Environmental 189 

Services, Inc. 1993). There is no evidence that PFOS/PFOA/PFBS containing products were 190 

stored, used, or disposed of here. Burning activities also occurred prior to the known use of AFFF 191 

at Army installations therefore, this area has been classified as a non-AOPI. 192 

 The Nitroglycerine Pond and Rocket Paste Area were located in the central portion of BAAP. 193 

These areas are hydraulically connected. The Nitroglycerine Pond was used for holding 194 

wastewater and the Rocket Paste Area was used for rocket paste operations (ABB Environmental 195 

Services, Inc. 1993). There is no evidence of storage, disposal, or use of PFOS/PFOA/PFBS 196 

containing products therefore, this area has been classified as a non-AOPI. 197 



DRAFT FINAL Preliminary Assessment/Site Inspection of Per- and Polyfluoroalkyl Substances 

Badger Army Ammunition Plant, Sauk County, Wisconsin 

arcadis.com 
6

 The New Acid Area was located in the north-central portion of BAAP. An acid complex and 198 

wastewater lagoon were part of the New Acid Area from 1973 to 1986 (ABB Environmental 199 

Services, Inc. 1993). There is no evidence of storage, disposal, or use of PFOS/PFOA/PFBS 200 

containing products therefore, this area has been classified as a non-AOPI. 201 

 The Oleum Plant and Oleum Plant Pond were created in 1942 and operated on and off until 1975. 202 

The Oleum Plant was used to make oleum, a concentrated sulfuric acid. Cooling water from 203 

operations here was discharged to the Oleum Plant Pond to the east of the Oleum Plant (ABB 204 

Environmental Services, Inc. 1993). There is no evidence of storage, disposal, or use of 205 

PFOS/PFOA/PFBS containing products therefore, this area has been classified as a non-AOPI. 206 

 The Ballistics Pond was an unlined pond approximately 5 acres in area located in the 207 

northwestern corner of BAAP. The pond served as an evaporation and settling basin for removal 208 

of suspended solids from filter backwash water (ABB Environmental Services, Inc. 1993). There is 209 

no evidence of storage, disposal, or use of PFOS/PFOA/PFBS containing products therefore, this 210 

area has been classified as a non-AOPI. 211 

 The Old Acid Area and Old Fuel Oil Tank areas were located in the northwestern section of BAAP. 212 

These areas were known for nitric and sulfuric acid manufacturing and handling and fuel oil 213 

storage tanks (ABB Environmental Services, Inc. 1993). There is no evidence of storage, disposal, 214 

or use of PFOS/PFOA/PFBS containing products therefore, this area has been classified as a 215 

non-AOPI. 216 

3.2 AOPIs 217 

Three AOPIs were identified during the PA process at BAAP: the Firefighter Training Area (FFTA), Landfill 218 

3646, and the PBG. A brief history of each AOPI is presented below and the drinking water conceptual site 219 

models (CSMs) for each AOPI are presented in Attachment 1. The AOPI locations are displayed on 220 

Figure 1.  221 

 The FFTA consisted of two 10-foot by 10-foot fire training areas located in the northwestern 222 

portion of BAAP, southwest of Fire Station #1. While the operational timeframe of the FFTA is 223 

within the limits of AFFF use, it is unconfirmed to have been used at BAAP based on site 224 

knowledge and mission. The BAAP mission would not typically generate the potential for aircraft 225 

and fuel fires because no aircraft were stationed there, and no runway was present. Therefore, it 226 

is unlikely that the firefighters would have trained with AFFF. As part of the soil remedial action, in 227 

August 2011, both of these FFTA areas were excavated to a depth of four feet with the excavated 228 

soil transported to the on-site construction and demolition waste landfill (Landfill 3646) for disposal 229 

(SpecPro, Inc. 2011a and 2011b).  230 

 Landfill 3646 is considered an AOPI due to the documented receipt of soil from the two 10-foot by 231 

10-foot by 4-foot areas at the FFTA (SpecPro, Inc. 2019). Because of the potential that the landfill 232 

might have received impactedsoil if the FFTA was impacted with PFOS/PFOA/PFBS this site was 233 

carried forward as an AOPI. 234 

 The PBG is located in the southwestern portion of the BAAP and encompasses 80 acres. The 235 

PBG consists of several distinct areas including the Contaminated Waste Area, 1949 Pit Area, the 236 
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Racetrack/Burning Ground, Landfill 1, and the Settling Ponds/Spoils Disposal Area (ABB 237 

Environmental Services, Inc. 1993).  238 

4 SUMMARY OF SI ACTIVITIES 239 

4.1 Sampling Objective 240 

At the request of the Army, Arcadis U.S., Inc. (Arcadis) performed sampling at the selected areas with 241 

potential to have had storage, disposal, or use of PFOS/PFOA/PFBS containing products and which may 242 

pose a threat to human health through drinking water exposure. The objective of sampling at BAAP was to 243 

evaluate the presence or absence of PFOS/PFOA/PFBS in possible primary and secondary source areas. 244 

The following sections discuss how presence of PFOS/PFOA/PFBS was determined. 245 

4.2 Scope of Work Completed  246 

Locations and media types included as part of the sampling are:  247 

 FFTA  248 

o Soil: 19 sampling intervals from 3 soil boring locations 249 

 PBG Plume  250 

o Groundwater: 17 sample locations 251 

o Sediment: 3 sample locations  252 

o Surface Water: 3 sample locations 253 

The focused sampling scope above was selected by the Army based on available information sources 254 

from previous and ongoing investigations, including layout descriptions of the locations within these areas 255 

with potential historical PFOS/PFOA/PFBS storage, disposal, or use, historical aerial photographs, 256 

existing site documentation made available for review, and verbal accounts/comments. No active 257 

monitoring wells exist close to the FFTA. In the Army’s analysis of the documents received prior to the PA, 258 

it was determined that monitoring wells downgradient of the FFTA would be sufficient to identify any 259 

potential PFOS/PFOA/PFBS impacts that might exist due to the PFOS/PFOA/PFBS releases at the FFTA. 260 

If impacts were found, the intent was to add monitoring wells close to the FFTA to determine if FFTA was 261 

the source. Based on the sampling results, no additional wells were necessary.  262 

Because Landfill 3646 received soil from a prior remedial action at the FFTA, no samples were collected 263 

at the landfill. If the data indicated the FFTA was a source, additional sampling at the landfill would have 264 

been added.  265 

4.3 Sampling Methodology and Data Analysis 266 

Environmental data was collected and analyzed in accordance with the Programmatic Uniform Federal 267 

Policy - Quality Assurance Project Plan (PQAPP; Arcadis 2018a); the standard operating procedures 268 

(SOPs) and technical guidance instructions (TGIs) included as Appendix A of the PQAPP; the quality 269 

assurance/quality control requirements identified in Worksheet #20 of the PQAPP; and the site-specific 270 

QAPP Addendum (Arcadis 2018b). The site-specific QAPP Addendum details the sampling rationale and 271 
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design for the sampling at BAAP. Table 6 lists the coordinates and sampling interval(s) for each sampling 272 

location and media type.  273 

The PQAPP and QAPP Addendum provide detailed procedures employed during the sampling event. In 274 

summary, groundwater samples were collected via high-volume purging methods from approximately the 275 

center of the saturated screened interval at existing monitoring wells. The high-volume purge method 276 

chosen for BAAP was a deviation from standard PFAS TGIs and was selected due to the presence of 277 

dedicated pumps and Teflon® lined tubing in the wells. Prior to sampling, each dedicated pump and tubing 278 

was removed and approximately 10 well volumes were purged from the wells. Soil samples were collected 279 

via rotary sonic drilling at three locations. Soil samples were collected at the 5 feet below ground surface 280 

(bgs) interval and every subsequent 15 feet until the water table was reached. Surface water samples 281 

were collected via direct-fill methods just below the water surface. Sediment samples were collected from 282 

the upper 10 centimeters using a Lexan™ tube and decanted before bottling for laboratory analysis. Field 283 

notes and field forms documenting sampling activities are included in Attachments 2 and 3, respectively.284 

The sampling methods described in the SOPs and TGIs establish equipment requirements, procedures for 285 

equipment and containers before sampling, sampling procedures under various conditions, and storing 286 

samples to ensure that sample contamination does not occur during collection, transport and analysis. 287 

Worksheet #20 of the PQAPP and the QAPP Addendum provide quality assurance/quality control 288 

requirements for field duplicate, matrix spike/matrix spike duplicate, equipment blank, field blank, and 289 

source blank sample collection. The following QA/QC samples were collected at BAAP during the 290 

sampling event:  291 

 5 field duplicates 292 

 5 matrix spike/matrix spike duplicates 293 

 8 equipment blanks (water level meter, hand auger, core barrel, three submersible pumps, and two 294 

dedicated pumps) 295 

 5 field blanks (laboratory-supplied water used in final decontamination step) 296 

 1 source blank (water used in initial decontamination step) 297 

Groundwater and surface water samples were analyzed for 18 PFAS constituents (including 298 

PFOS/PFOA/PFBS) as listed in Worksheet #18 of the PQAPP (Arcadis 2018a), and field parameters 299 

(temperature, pH, conductivity, dissolved oxygen, turbidity, and oxidation-reduction potential) were 300 

measured during sampling to support the interpretation of analytical data. Soil and sediment samples were 301 

analyzed for 18 PFAS constituents (including PFOS/PFOA/PFBS) as listed in Worksheet #18 of the 302 

PQAPP (Arcadis 2018a). Total organic carbon, pH, and grain size; soil and sediment descriptions were 303 

also logged during sample collection.304 

Samples collected during the sampling for BAAP were analyzed by Eurofins Lancaster Laboratories 305 

Environmental, a Department of Defense Environmental Laboratory Accreditation Program-certified 306 

laboratory. All laboratory analyses associated with this PA/SI were completed in accordance with 307 

Worksheets #12.1 through 12.5 in the PQAPP via the methods below: 308 

 PFAS constituents: Modified USEPA Method 537, following Quality Systems Manual 5.1.1, Table B-15 309 

 Total organic carbon by SW846 9060A 310 
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 Grain size analysis by American Society for Testing and Materials D422-63 311 

 pH by SW846 9045D 312 

All laboratory analytical data generated during the sampling event were verified and validated in 313 

accordance with the Data Verification Procedures described in Worksheets #34 through #36 of the 314 

PQAPP. A Data Usability Assessment, that reviews precision, accuracy, completeness, 315 

representativeness, comparability, and sensitivity, was performed by the project chemist and documented 316 

in a Data Usability Summary Report (Attachment 4). Based on the Data Quality Assessment, most of the 317 

reported results are acceptable for use with the appropriate validation qualifiers. Minor deviations for some 318 

individual sample results for n-ethyl perfluorooctanesulfonamidoacetic acid (NEtFOSAA) and n-methyl 319 

perfluorooctanesulfonamidoacetic acid (NMeFOSAA) were identified in the Data Quality Assessment, but 320 

the overall data quality of the samples collected are within the guidelines established by the PQAPP and 321 

QAPP Addendum. Validation qualifiers were added to the project database, and all validated laboratory 322 

analytical results are included in Attachment 5. 323 

4.4 Sampling Results 324 

The discussion of analytical results below is focused on results for PFOS/PFOA/PFBS. Analytical results 325 

for all 18 PFAS constituents, total organic carbon, grain size analysis, and pH are provided in Attachment 326 

5. Figures 2 though 4 show the PFOS/PFOA/PFBS analytical results for groundwater, soil, surface water 327 

and sediment. Detected concentrations of PFAS greater than the limits of detection (LODs) (i.e., PFAS are 328 

present) are bolded in summary tables and on figures for the sampled media. Detections of 329 

PFOS/PFOA/PFBS greater than the OSD risk screening levels and/or the USEPA LHA are highlighted in 330 

summary tables and on figures. The RSLs for PFOS/PFOA/PFBS are specific to the current and expected 331 

future land use scenario noted for each AOPI (i.e., residential or industrial [Table 1, Table 2]) (OSD 2019). 332 

The expected land use at former BAAP is industrial/commercial. Final qualifiers applied to the data by the 333 

laboratory and the Arcadis project chemist are presented on the analytical tables. Groundwater and 334 

surface water data collected during the SI are reported in ng/L, or ppt, and soil and sediment data are 335 

reported in mg/kg, or ppm.  336 

4.4.1 Groundwater 337 

Groundwater PFOS/PFOA/PFBS analytical results are summarized in Table 7 and are shown on Figure 338 

2. Field parameters measured during low-flow purging and collection of groundwater samples are 339 

recorded on the field forms in Attachment 3.  340 

Seventeen monitoring wells throughout the PBG were sampled for PFAS in August/September 2018. 341 

Some detections of PFOS and PFOA were observed, however there were no exceedances of OSD risk 342 

screening levels. Of the samples taken, nine resulted in no detection, which means they were lower than 343 

the level the equipment could see. The largest detection was at PBGP-PBN-9303D which had a combined 344 

PFOS/PFOA concentration of 19.5 ppt. PFBS was not detected above the LOD in any groundwater 345 

sample. 346 
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4.4.2 Soil 347 

Soil PFOS/PFOA/PFBS analytical results are summarized in Table 8 and are shown on Figure 3. Soil 348 

lithologic descriptions are recorded on the field forms in Attachment 3.  349 

In summary, there were 3 soil borings advanced up to 84 feet bgs at the FFTA with samples collected 350 

every 15 feet. Of PFOS/PFOA/PFBS, PFOA was the only one detected above the LOD. Soil boring FFTA-351 

SN-1 exhibited PFOA concentrations above the LOD at 50 feet bgs, 65 feet bgs, and 84 feet bgs. The 352 

maximum soil PFOA concentration observed at FFTA-SN-1 was 0.005 mg/kg at 84 feet bgs. Soil boring 353 

FFTA-SN-2 exhibited PFOA concentrations above the LOD at 35 feet bgs and 80 feet bgs. The maximum 354 

soil concentration PFOA concentration observed at FFTA-SN-2 was 0.0011 mg/kg at the 35 feet bgs 355 

interval. Soil boring FFTA-SN-3 exhibited PFOA concentrations above the LOD at the 80 feet bgs interval 356 

with a concentration of 0.0013 mg/kg. All results were below the residential scenario screening levels of 357 

7.8 mg/kg calculated using the USEPA RSL calculator. Therefore, the soil is not considered a 358 

PFOS/PFOA source.  359 

4.4.3 Surface Water 360 

Surface water PFOS/PFOA/PFBS analytical results are summarized in Table 9 and are shown on Figure 361 

4. Field parameters measured concurrent with the collection of surface water samples are recorded on the 362 

field forms in Attachment 3.  363 

In summary, no surface water samples collected exhibited PFOS/PFOA/PFBS concentrations greater than 364 

the LOD. 365 

4.4.4 Sediment 366 

Sediment PFOS/PFOA/PFBS analytical results are summarized in Table 10 and are shown on Figure 4. 367 

Sediment lithologic descriptions are recorded on the field forms in Attachment 3. 368 

In summary, no sediment samples collected exhibited PFOS/PFOA/PFBS concentrations greater than the 369 

LOD. 370 

5 DATA LIMITATIONS  371 

Soil excavation with disposal to the on-site Landfill 3646 as a remedial action at the FFTA was 372 

documented in 2011. Landfill 3646 has a known source of soil from the FFTA. However, based on the 373 

analytical results from the FFTA, the FFTA is not being carried forward as a PFOS/PFOA/PFBS source. 374 

Therefore, the excavated shallow soil from the 2011 remedial actions should not contain 375 

PFOS/PFOA/PFBS which eliminates Landfill 3646 as an AOPI.  376 

Potential off-post PFAS sources were not identified during this PA/SI however, an exhaustive search to 377 

identify all potential off-post PFAS sources (i.e., not related to operations at the BAAP sub-installations) is 378 

not part of this PA/SI. The search is limited to areas that were identified during relevant document 379 

research and installation personnel interviews.  380 

Lastly, the potential for human exposure to PFAS through non-drinking water pathways has not yet been 381 

established and may be evaluated at a future date, if it has been determined that those pathways warrant 382 
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further consideration. The CSMs presented in Attachment 1 focus on the potential for human exposure 383 

through ingestion of groundwater or surface water that is used, or realistically could be used in the future, 384 

as a source of potable water. Potential human exposures through other environmental media (e.g., 385 

soil/airborne dust, sediment, aquatic biota) are not evaluated.  386 

6 CONCLUSIONS 387 

BAAP does not appear to be a significant source of PFAS contamination in groundwater, soil, sediment, or 388 

surface water. Three AOPIs were identified at BAAP during the PA; prior to finalizing the list of AOPIs at 389 

BAAP, sampling was conducted at the FFTA and PBG AOPIs during August/September 2018. Limited 390 

PFAS detections were observed in soil and groundwater. The results of this investigation indicated the 391 

highest concentration in soil was from location FFTA-SN-1 with a PFOA concentration of 0.005 mg/kg and 392 

the highest concentration in groundwater was found at monitoring well PBGP-PBN-9303D with a 393 

combined PFOS/PFOA concentration of 19.5 ppt. There were no detections of PFOS/PFOA/PFBS in 394 

sediment or surface water above the LOD and there were limited detections in soil at depths greater than 395 

35 feet. All samples collected were below OSD risk screening levels. No further action is recommended at 396 

this time. 397 
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Table 4 - List of Documents Reviewed for Badger Army Ammunition Plant

USAEC PFAS Preliminary Assessment/Site Inspection

Badger Army Ammunition Plant, WI

Document 

Location
Area Document Date Document Name Author Description of Information

AR Former Fire Fighting 

Training Area

6/27/2011 Former Fire Training Areas 

Remedial Investigation Report

SpecPro, Inc Soil sampling and 

recommendations summary
AR Former Fire Fighting 

Training Area

September 2011 Former Fire Training Areas 

Remedial Actions Report

SpecPro, Inc Soil excavation summary

AR Former Fire Fighting 

Training Area

January 2004 Site Assessment Report Fire 

Training Area Follow-Up Remedial 

Investigation

Olin Corporation General site history and soil 

investigation summary

AR Deterrent Burning Ground, 

Propellant Burning 

Ground, Nitroglycerine 

Pond, Rocket Paste Area, 

New Acid Area, Oleum 

Plant and Oleum Plant 

Pond, Ballistics Pond, Old 

Acid Area and Old Fuel 

Tank Area

April 1993 Final Remedial Investigation Report 

Volume I & II

ABB Environmental 

Services, Inc

General Site History

AR Propellant Burning Ground 3/17/2008 Final Alternative Feasibility Study 

Propellant Burning Ground Waste 

Pits Subsurface Soil

Shaw Environmental, 

Inc.

Soil contamination and 

remedial actions summary

AR Lead Burning House January 2004 Site Assessment Report Lead 

Burning House

Olin Corporation General site history and soil 

investigation summary
AR Lead Burning House May 2010 Parcel R Lead Burning House 

Remediation Report

SpecPro, Inc General site history and soil 

investigation summary
AR Box Wash Repair Site September 2007 Soil Remediation Summary Report 

Box Wash Repair Site

SpecPro, Inc General site history and soil 

investigation summary
AR Box Wash Repair Site September 2004 Site Assessment Report Box Wash 

Repair, Follow-Up Remedial 

Investigation Phase 2

Olin Corporation General site history and vapor 

investigation summary

AR Propellant Burning 

Ground, Settling Ponds

5/5/1981 Design Report for the Badger Army 

Ammunition Plant Site Burning 

Grounds

R.F. Sarko and 

Associates, Inc.

General site history and 

hydrogeology and sampling 

investigation
AR Propellant Burning Ground 3/17/2008 Final Determination of Remedy for 

Propellant Burning Ground Waste 

Pits Subsurface Soil Letter

WDNR Summary of remedial action

AR Propellant Burning Ground 7/15/1998 Waste Pile Disposal Final Report 

and Letter

Department of the Army Soil excavation disposal 

summary
AR Propellant Burning Ground August 1995 Propellant Contaminated Soils 

Stored in Magazines

Olin Corporation General site history and 

feasibility study
AR Propellant Burning Ground 11/22/2002 Racetrack Area Soils Investigation 

Report Propellant Burning Ground

Stone & Webster, Inc General site history and site 

investigation summary

AR Propellant Burning Ground 2/14/2003 Technical Report Pilot-Scale 

Treatability Study and Biologically 

Enhanced Subsurface Treatment 

System Propellant Burning Ground

Stone & Webster, Inc On-site water treatment 

system summary

AR Lead Burning House May 2010 Site Assessment Report Follow-Up 

Remedial Investigation Phase 3 - 

Lead Burning House

SpecPro, Inc General site history and soil 

investigation summary

AR Lead Burning House September 2004 Site Assessment Report Lead 

Burning House Phase 2

Olin Corporation General site history and soil 

investigation summary
AR Lead Burning House 7/15/2010 Final Case Closure for BAAP Lead 

Burning House Letter

WDNR Site closure acceptance letter

AR Box Wash Repair 9/10/2007 Soil Remediation Summary Report 

Box Wash Repair Site

SpecPro, Inc Soil investigation and 

remediation summary
AR Box Wash Repair 9/30/2004 Site Assessment Report Box Wash 

Repair, Follow-Up Remedial 

Investigation Phase 2

Olin Corporation Vapor sampling investigation 

summary

AR Box Wash Repair 9/9/2005 Subsurface Soil Investigation 

Report, Box Wash Repair Area 

Draft

Shaw Environmental, 

Inc.

Soil investigation summary

AR Deterrent Burning Ground, 

Propellant Burning Ground

12/15/2011 Revised Alternative Feasibility Study 

Groundwater Remedial Strategy 

Badger Army Ammunition Plant

SpecPro, Inc General site history and 

groundwater investigation and 

remediation summary

AR Deterrent Burning Ground, 

Propellant Burning Ground

1/16/2019 Documentation of Annual 

Maintenance Activities 2018

Department of the Army General site history and annual 

maintenance summary

AR Landfill 3646 8/26/2019 Email SpecPro, Inc General site summary

Acronyms: 
AR - administrative record 
BAAP - Badger Army Ammunition Plant
FY - fiscal year
NA - not available 
PFAS - per- and polyfluoroalkyl substances 
US - United States
WDNR - Wisconsin Department of Natural Resources

Arcadis, U.S., Inc. 1
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Table 5 - Areas Identified as Non-AOPIs    

USAEC PFAS Preliminary Assessment/Site Inspection

Badger Army Ammunition Plant, WI

Non-AOPI

Dates Of Relevant 

Release and/or 

Operation

Relevant Site History
Is there a 

potential release? 

Is there a 

potential drinking 

water receptor?

Reason 

Eliminated

Box Wash 

Repair

Early 1940s - 2007 The Box Wash Repair consisted of two different sites constructed in the early 1940’s. One site 

supported nitrocellulose production and housed a variety of materials including paints, cleaners, 

strippable lacquer, and explosives. The second site supported Ball Powder® production and 

conducted activities related to maintenance and repair of boxes containing powder. Both 

buildings’ floors drained to sewer pipes with an outfall in grass-lined ditches (Olin Corporation 

2004)

No No No evidence of 

PFAS containing 

products

Lead Burning 

House

unknown The Lead Burning House was located in the support shops area of BAAP, east of the 

administration buildings. It was used to construct and maintain lead-coated floors and contained a 

smelting pot covered by an overhead exhaust system (Olin Corporation 2004).

No No No indication of 

AFFF use during 

burning
Deterrent 

Burning Ground

1940s-1970s The Deterrent Burning Ground was located in the northeastern portion of BAAP  and spanned 

seven acres. From 1940-1960, the area was used as a sand borrow pit and a waste disposal site 

and contained three burn areas within a man-made depression approximately 3 acres across and 

20 feet deep. Deterrent was burned in open-topped metal tanks, along with debris such as 

timbers, shingles, cardboard, paper, and office waste (ABB Environmental Services, Inc. 1993).

No No Burning activities 

were conducted 

from 1940-1960, 

before the use of 

AFFF began

Nitroglycerine 

Pond and Rocket 

Paste Area

unknown The Nitroglycerine Pond is a small, unlined basin, approximately 160,000square feet in an area 

with a maximum depth of three to five feet. The pond was used to hold cooling water and process 

wastewaters generated during manufacturing processes at BAAP. The Rocket Paste Area was 

located in the central portion of BAAP, immediately to the south of the Nitroglycerine Pond. Before 

and after World War II, the Rocket Paste Area contained numerous facilities for blending, milling, 

and drying rocket paste. The Rocket Paste Area and Nitroglycerine Pond are hydraulically 

connected via various drainage ditches (ABB Environmental Services, Inc. 1993).

No No No evidence of 

release

New Acid Area 1973-1986 The New Acid Area was located in the north-central portion of BAAP. An acid complex and 

wastewater lagoon were part of the New Acid Area from 1973 to 1986 (ABB Environmental 

Services, Inc. 1993). 

No No No evidence of 

release

Oleum Plant and 

Oleum Plant 

Pond

1942-1975 The Oleum Plant was created in 1942 and operated on and off until 1975. The Oleum Plant was 

used to make oleum, a concentrated sulfuric acid. Cooling water from operations here was 

discharged to the Oleum Plant Pond to the east of the Oleum Plant (ABB Environmental Services, 

Inc. 1993). 

No No No evidence of 

release

Ballistics Pond unknown The Ballistics Pond is an unlined pond approximately 5 acres in area located in the northwestern 

corner of BAAP. The pond collected natural drainage water before 1941 and filter backwash water 

from the water filtration plant after 1971. The pond served as an evaporation and settling basin for 

removal of suspended solids from filter backwash water (ABB Environmental Services, Inc. 1993). 

No No No evidence of 

release

Old Acid Area 

and Old Fuel Oil 

Tank Area

unknown The Old Acid Area and Old Fuel Oil Tank areas are located in the northwestern section of BAAP. 

These areas were known for nitric and sulfuric acid manufacturing and handling and fuel oil 

storage tanks (ABB Environmental Services, Inc. 1993). 

No No No evidence of 

release

Acronyms: 

AFFF - aqueous film-forming foam 

BAAP - Badger Army Ammunition Plant

Arcadis, U.S., Inc. 2
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Table 6 - Sampling Locations

USAEC PFAS Preliminary Assessment/Site Inspection

Badger Army Ammunition Plant, WI

Media Location ID Sample ID Latitude Longitude
Sampling Depth 

(ft bgs)

PBGP-PBM-8201 BAAP-PBGP-PBM-8201 43°20'52.83895"N 89°45'05.91261"W 80.7 - 100.7
PBGP-PBM-8203 BAAP-PBGP-PBM-8203 43°20'46.60170"N 89°45'03.06269"W 188.8 - 108.8

PBGP-PBN-8201A BAAP-PBGP-PBN-8201A 43°20'59.56657"N 89°44'53.39217"W 107.8 - 117.8
PBGP-PBN-8201B BAAP-PBGP-PBN-8201B 43°20'59.55003"N 89°44'53.56052"W 129.5 - 131.5 
PBGP-PBN-8201C BAAP-PBGP-PBN-8201C 43°20'59.64663"N 89°44'53.46875"W 139 - 141
PBGP-PBN-8205A BAAP-PBGP-PBN-8205A 43°20'42.20060"N 89°44'56.43902"W 102.5 - 112.5
PBGP-PBN-8205B BAAP-PBGP-PBN-8205B 43°20'42.28361"N 89°44'56.57573"W 122.3 - 124.3
PBGP-PBN-8205C BAAP-PBGP-PBN-8205C 43°20'42.15583"N 89°44'56.59623"W 131.5 - 133.5
PBGP-PBN-9301B BAAP-PBGP-PBN-9301B 43°20'32.57358"N 89°44'33.03883"W 150.5 - 160.5
PBGP-PBN-9301C BAAP-PBGP-PBN-9301C 43°20'32.45616"N 89°44'32.87788"W 217.5 - 227.5
PBGP-PBN-9303B BAAP-PBGP-PBN-9303B 43°20'00.55991"N 89°44'33.84184"W 83.5 - 93.5
PBGP-PBN-9303C BAAP-PBGP-PBN-9303C 43°20'00.58885"N 89°44'33.51474"W 154.5 - 164.5
PBGP-PBN-9303D BAAP-PBGP-PBN-9303D 43°20'00.59389"N 89°44'33.22446"W 214.5 - 224.5
PBGP-PBN-1302A BAAP-PBGP-PBN-1302A 43°19'46.56519"N 89°44'40.45540"W 69.7 - 84.7
PBGP-PBN-1302B BAAP-PBGP-PBN-1302B 43°19'46.56685"N 89°44'40.54912"W 131.2 - 136.2
PBGP-PBN-1302C BAAP-PBGP-PBN-1302C 43°19'46.56634"N 89°44'40.62035"W 182.6 - 187.6
PBGP-PBN-1302D BAAP-PBGP-PBN-1302D 43°19'46.56835"N 89°44'40.70578"W 240.1 - 245.1

BAAP-FFTA-SN-1-5.0-SO 5
BAAP-FFTA-SN-1-20-SO 20
BAAP-FFTA-SN-1-35-SO 35
BAAP-FFTA-SN-1-50-SO 50
BAAP-FFTA-SN-1-65-SO 65
BAAP-FFTA-SN-1-80-SO 80

BAAP-FFTA-SN-1-WT84-SO 84
BAAP-FFTA-SN-2-5.0-SO 5
BAAP-FFTA-SN-2-20-SO 20
BAAP-FFTA-SN-2-35-SO 35
BAAP-FFTA-SN-2-50-SO 50
BAAP-FFTA-SN-2-65-SO 65

BAAP-FFTA-SN-2-WT80-SO 80
BAAP-FFTA-SN-3-5.0-SO 5
BAAP-FFTA-SN-3-20-SO 20
BAAP-FFTA-SN-3-35-SO 35
BAAP-FFTA-SN-3-50-SO 50
BAAP-FFTA-SN-3-65-SO 65

BAAP-FFTA-SN-3-WT80-SO 80

89° 45' 42.451" W

FFTA-SN-2 43° 22' 7.328" N

GW

SO

FFTA-SN-1 43° 22' 7.845" N

89° 45' 41.930" W

FFTA-SN-3 43° 22' 6.972" N 89° 45' 41.236" W
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Table 6 - Sampling Locations

USAEC PFAS Preliminary Assessment/Site Inspection

Badger Army Ammunition Plant, WI

Media Location ID Sample ID Latitude Longitude
Sampling Depth 

(ft bgs)

POND-1 BAAP-POND-1-SW 43° 19' 49.300" N 89° 44' 51.602" W 0 - .5
POND-2 BAAP-POND-2-SW 43° 19' 49.214" N 89° 44' 51.441" W 0 - .5
POND-3 BAAP-POND-3-SW 43° 19' 48.807" N 89° 44' 51.336" W 0 - .5
POND-1 BAAP-POND-1-SE 43° 19' 49.300" N 89° 44' 51.602" W 0 - 10 cm
POND-2 BAAP-POND-2-SE 43° 19' 49.214" N 89° 44' 51.441" W 0 - 10 cm
POND-3 BAAP-POND-3-SE 43° 19' 48.807" N 89° 44' 51.336" W 0 - 10 cm

Notes and Acronyms:
BAAP - Badger Army Ammunition Plant
cm - centimeter
FFTA -Former Firefighting Training Area
ft bgs - feet below ground surface
GW - groundwater
PBGP - Propellant Burning Ground Plume
SE - sediment
SN - sonic drilling
SO - soil
SW - surface Water

SE

SW
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Table 7 - Groundwater PFOS/PFOA/PFBS Analytical Results

Badger Army Ammunition Plant, Wisconsin

USACE PFAS Preliminary Assessment/Site Inspection

Location

Sample Date

Sample Type

Matrix Ground Water Ground Water Ground Water Ground Water Ground Water

CAS

DOD Tapwater 

RSL 0.1

DOD Tapwater 

RSL 1.0 Units Qual Result Qual Result Qual Result Qual Result Qual Result Qual

Perfluorobutane sulfonic acid (PFBS) 375-73-5 40000 400000 ng/l U 1.4 U 0.94 U 0.98 U 1.4 U 0.93 U

Perfluorooctanesulfonic acid (PFOS) 1763-23-1 40 400 ng/l U 1.5 U 3.4 1.1 U 1.5 U 1.3 J

Perfluorooctanoic acid (PFOA) 335-67-1 40 400 ng/l U 1.5 U 1.2 J 3.5 1.5 U 1.0 U

Analyte

Notes:

When only one PFAS compound is detected in a sample, the Regional Screening Levels for PFOS, PFOA, and 

PFBS fall under United States Department of Defence Tapwater Screening Levels (US DOD Tapwater 1.0). When 

mutliple PFAS compounds are detected, a factor of 0.1 is applied to the US DOD Tapwater 1.0 screening level. 

Acronyms:

BAAP = Badger Army Ammunition Plant

Bold = Detected result above the level of detection

Shaded = Value exceeds HAL

CAS = Chemical Abstracts Service number

FD = field duplicate sample

ID = identification

N = primary sample

ng/L = nanograms per liter

% = percent

PBGP = Propellant Buring Ground Plume

Qual = qualifier

-- = Not Applicable

Qualifier:

J = The analyte was positively identified; however the associated numerical value is an estimated concentration only

U = The analyte was analyzed for but the result was not detected above the method detection limit.

PBGP-PBM-8201 PBGP-PBN-1302A PBGP-PBN-1302B PBGP-PBN-1302C PBGP-PBN-1302D PBGP-PBN-8201A

BAAP-PBGP-PBN-1302D BAAP-PBGP-PBN-8201ABAAP-PBGP-PBM-8201 BAAP-PBGP-PBN-1302A BAAP-PBGP-PBN-1302B BAAP-PBGP-PBN-1302CSample/Parent ID

09/05/2018 08/31/2018 08/31/2018 09/04/2018 08/31/2018 08/29/2018

N N N N

0.91

0.99

0.99

Ground Water

Result

N N
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Table 7 - Groundwater PFOS/PFOA/PFBS Analytical Results

Badger Army Ammunition Plant, Wisconsin

USACE PFAS Preliminary Assessment/Site Inspection

Location

Sample Date

Sample Type

Matrix

CAS

DOD Tapwater 

RSL 0.1

DOD Tapwater 

RSL 1.0 Units

Perfluorobutane sulfonic acid (PFBS) 375-73-5 40000 400000 ng/l

Perfluorooctanesulfonic acid (PFOS) 1763-23-1 40 400 ng/l

Perfluorooctanoic acid (PFOA) 335-67-1 40 400 ng/l

Analyte

Notes:

When only one PFAS compound is detected in a sample, the Regional Screening Levels for PFOS, PFOA, and 

PFBS fall under United States Department of Defence Tapwater Screening Levels (US DOD Tapwater 1.0). When 

mutliple PFAS compounds are detected, a factor of 0.1 is applied to the US DOD Tapwater 1.0 screening level. 

Acronyms:

BAAP = Badger Army Ammunition Plant

Bold = Detected result above the level of detection

Shaded = Value exceeds HAL

CAS = Chemical Abstracts Service number

FD = field duplicate sample

ID = identification

N = primary sample

ng/L = nanograms per liter

% = percent

PBGP = Propellant Buring Ground Plume

Qual = qualifier

-- = Not Applicable

Qualifier:

J = The analyte was positively identified; however the associated numerical value is an estimated concentration only

U = The analyte was analyzed for but the result was not detected above the method detection limit.

Sample/Parent ID

Ground Water Ground Water Ground Water Ground Water Ground Water Ground Water

Result Qual Result Qual Result Qual Result Qual Result Qual Result Qual

0.99 U 1.0 U 0.93 U 0.93 U 0.93 U 0.96 U

1.1 U 1.1 U 1.0 U 1.0 U 1.6 J 1.1 U

1.6 J 1.1 U 1.0 U 1.0 U 2.0 1.2 J

BAAP-PBGP-PBN-9301B BAAP-PBGP-PBN-9301C BAAP-PBGP-PBN-9303B

PBGP-PBN-9303BPBGP-PBN-8201B PBGP-PBN-8201C PBGP-PBN-8205B PBGP-PBN-9301B PBGP-PBN-9301C

BAAP-PBGP-PBN-8201B BAAP-PBGP-PBN-8201C BAAP-PBGP-PBN-8205B

08/29/2018 08/28/2018 08/29/2018 09/04/2018 09/04/2018

N N N

09/05/2018

N N N
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Table 7 - Groundwater PFOS/PFOA/PFBS Analytical Results

Badger Army Ammunition Plant, Wisconsin

USACE PFAS Preliminary Assessment/Site Inspection

Location

Sample Date

Sample Type

Matrix

CAS

DOD Tapwater 

RSL 0.1

DOD Tapwater 

RSL 1.0 Units

Perfluorobutane sulfonic acid (PFBS) 375-73-5 40000 400000 ng/l

Perfluorooctanesulfonic acid (PFOS) 1763-23-1 40 400 ng/l

Perfluorooctanoic acid (PFOA) 335-67-1 40 400 ng/l

Analyte

Notes:

When only one PFAS compound is detected in a sample, the Regional Screening Levels for PFOS, PFOA, and 

PFBS fall under United States Department of Defence Tapwater Screening Levels (US DOD Tapwater 1.0). When 

mutliple PFAS compounds are detected, a factor of 0.1 is applied to the US DOD Tapwater 1.0 screening level. 

Acronyms:

BAAP = Badger Army Ammunition Plant

Bold = Detected result above the level of detection

Shaded = Value exceeds HAL

CAS = Chemical Abstracts Service number

FD = field duplicate sample

ID = identification

N = primary sample

ng/L = nanograms per liter

% = percent

PBGP = Propellant Buring Ground Plume

Qual = qualifier

-- = Not Applicable

Qualifier:

J = The analyte was positively identified; however the associated numerical value is an estimated concentration only

U = The analyte was analyzed for but the result was not detected above the method detection limit.

Sample/Parent ID

Ground Water Ground Water Ground Water Ground Water Ground Water Ground Water

Result Qual Result Qual Result Qual Result Qual Result Qual Result Qual

0.98 U 1.4 U 0.95 U 0.99 U 0.96 U 1.1 U

7.8 14 1.0 U 1.5 J 1.1 U 2.2

3.8 5.5 1.0 U 1.1 U 1.1 U 2.8

BAAP-PBGP-PBM-8203
BAAP-FD-GW-083018FD / 

BAAP-PBGP-PBM-8203
BAAP-PBGP-PBN-8205A BAAP-PBGP-PBN-8205C

PBGP-PBN-9303C PBGP-PBN-9303D PGBP-PGM-8203 PGBP-PGM-8203 PGBP-PGN-8205A PGBP-PGN-8205C

BAAP-PBGP-PBN-9303C BAAP-PBGP-PBN-9303D

N N

08/30/2018 08/30/2018

N

09/05/2018 09/05/2018 08/30/2018 08/30/2018

N FDN



Location

Sample Date

Sample Type

Matrix

US DOD Ind 

0.1

US DOD Ind 

1.0
Units Result Qual Result Qual Result Qual Result Qual Result Qual Result Qual

1600 16000 mg/kg 0.0006 U 0.00059 U 0.00068 U 0.00061 U 0.00057 U 0.00056 U

1.6 16 mg/kg 0.00065 U 0.00064 U 0.00074 U 0.00066 U 0.00061 U 0.00061 U

1.6 16 mg/kg 0.00068 U 0.00067 U 0.00078 U 0.0011 0.0011 0.00063 U

20
Depth (feet below ground 

surface)
806550

Table 8 - Soil PFOS/PFOA/PFBS 
Badger Army Ammunition Plant, 

WisconsinUSACE PFAS Preliminary 

Assessment/Site Inspection
FFTA-SN-01 FFTA-SN-01 FFTA-SN-01 FFTA-SN-01 FFTA-SN-01

BAAP-FFTA-SN-1-20-SO BAAP-FFTA-SN-1-35-SO BAAP-FFTA-SN-1-5.0-SO BAAP-FFTA-SN-1-50-SO BAAP-FFTA-SN-1-65-SO BAAP-FFTA-SN-1-80-SO

FFTA-SN-01

08/28/2018 08/28/2018 08/28/2018

535

08/28/2018 08/28/2018 08/29/2018

Analyte CAS

Soil Soil SoilSoil Soil Soil

N N N N N N

Notes:

When only one PFAS compound is detected in a sample, the Regional Screening Levels for PFOS, PFOA, and 

PFBS fall under United States Department of Defence Industrial/Commercial Screening Levels (US DOD Ind 1.0). 

When mutliple PFAS compounds are detected, a factor of 0.1 is applied to the US DOD Ind 1.0 screening level. 

Acronyms: 

AOPI = Area of Potential Interest

BAAP = Badger Army Ammunition Plant

Bold = Detected result above the level of detection

CAS = Chemical Abstracts Service number

FD = field duplicate sample

ID = identification

mg/kg = micrograms per kilogram

N = primary sample

% = percent

Qual = qualifier

-- = Not Applicable

SN = sonic drilling

SO = soil

Qualifier:

J = The analyte was positively identified; however the associated numerical value is an estimated concentration 

only.

U = The analyte was analyzed for but the result was not detected above the method detection limit.

Sample/Parent ID

DRAFT FINAL

Perfluorooctanesulfonic acid (PFOS) 1763-23-1

Perfluorooctanoic acid (PFOA) 335-67-1

Perfluorobutane sulfonic acid (PFBS) 375-73-5



Location

Sample Date

Sample Type

Matrix

US DOD Ind 

0.1

US DOD Ind 

1.0
Units

1600 16000 mg/kg

1.6 16 mg/kg

1.6 16 mg/kg

Depth (feet below ground 

surface)

Table 8 - Soil PFOS/PFOA/PFBS 
Badger Army Ammunition Plant, 

WisconsinUSACE PFAS Preliminary 

Assessment/Site Inspection

Analyte CAS

Notes:

When only one PFAS compound is detected in a sample, the Regional Screening Levels for PFOS, PFOA, and 

PFBS fall under United States Department of Defence Industrial/Commercial Screening Levels (US DOD Ind 1.0). 

When mutliple PFAS compounds are detected, a factor of 0.1 is applied to the US DOD Ind 1.0 screening level. 

Acronyms: 

AOPI = Area of Potential Interest

BAAP = Badger Army Ammunition Plant

Bold = Detected result above the level of detection

CAS = Chemical Abstracts Service number

FD = field duplicate sample

ID = identification

mg/kg = micrograms per kilogram

N = primary sample

% = percent

Qual = qualifier

-- = Not Applicable

SN = sonic drilling

SO = soil

Qualifier:

J = The analyte was positively identified; however the associated numerical value is an estimated concentration 

only.

U = The analyte was analyzed for but the result was not detected above the method detection limit.

Sample/Parent ID

DRAFT FINAL

Perfluorooctanesulfonic acid (PFOS) 1763-23-1

Perfluorooctanoic acid (PFOA) 335-67-1

Perfluorobutane sulfonic acid (PFBS) 375-73-5

Result Qual Result Qual Result Qual Result Qual Result Qual Result Qual

0.0006 U 0.00057 U 0.00057 U 0.00057 U 0.00065 U 0.00062 U

0.00065 U 0.00062 U 0.00062 U 0.00062 U 0.00071 U 0.00067 U

0.005 0.0025 0.00065 U 0.0011 0.00074 U 0.0007 U

50535205084

FFTA-SN-02 FFTA-SN-02FFTA-SN-01 FFTA-SN-01 FFTA-SN-02 FFTA-SN-02

BAAP-FFTA-SN-1-WT84-SO
BAAP-FD-SO-082818FD / 

BAAP-FFTA-SN-1-50-SO
BAAP-FFTA-SN-2-20-SO BAAP-FFTA-SN-2-35-SO BAAP-FFTA-SN-2-5.0-SO BAAP-FFTA-SN-2-50-SO

08/29/2018 08/29/2018 08/29/2018 08/29/201808/29/2018 08/28/2018

N

Soil Soil Soil SoilSoil Soil

N FD N N N



Location

Sample Date

Sample Type

Matrix

US DOD Ind 

0.1

US DOD Ind 

1.0
Units

1600 16000 mg/kg

1.6 16 mg/kg

1.6 16 mg/kg

Depth (feet below ground 

surface)

Table 8 - Soil PFOS/PFOA/PFBS 
Badger Army Ammunition Plant, 

WisconsinUSACE PFAS Preliminary 

Assessment/Site Inspection

Analyte CAS

Notes:

When only one PFAS compound is detected in a sample, the Regional Screening Levels for PFOS, PFOA, and 

PFBS fall under United States Department of Defence Industrial/Commercial Screening Levels (US DOD Ind 1.0). 

When mutliple PFAS compounds are detected, a factor of 0.1 is applied to the US DOD Ind 1.0 screening level. 

Acronyms: 

AOPI = Area of Potential Interest

BAAP = Badger Army Ammunition Plant

Bold = Detected result above the level of detection

CAS = Chemical Abstracts Service number

FD = field duplicate sample

ID = identification

mg/kg = micrograms per kilogram

N = primary sample

% = percent

Qual = qualifier

-- = Not Applicable

SN = sonic drilling

SO = soil

Qualifier:

J = The analyte was positively identified; however the associated numerical value is an estimated concentration 

only.

U = The analyte was analyzed for but the result was not detected above the method detection limit.

Sample/Parent ID

DRAFT FINAL

Perfluorooctanesulfonic acid (PFOS) 1763-23-1

Perfluorooctanoic acid (PFOA) 335-67-1

Perfluorobutane sulfonic acid (PFBS) 375-73-5

Result Qual Result Qual Result Qual Result Qual Result Qual Result Qual

0.00057 U 0.00059 U 0.00058 U 0.00058 U 0.00061 U 0.00069 U

0.00061 U 0.00063 U 0.00063 U 0.00063 U 0.00067 U 0.00075 U

0.00064 U 0.00067 J 0.00066 U 0.00066 U 0.0007 U 0.00078 U

FFTA-SN-02 FFTA-SN-02 FFTA-SN-02 FFTA-SN-03 FFTA-SN-03 FFTA-SN-03

BAAP-FFTA-SN-3-35-SO BAAP-FFTA-SN-3-5.0-SOBAAP-FFTA-SN-2-65-SO BAAP-FFTA-SN-2-WT80-SO
BAAP-FD-SO-082918FD / 

BAAP-FFTA-SN-3-20-SO
BAAP-FFTA-SN-3-20-SO

20 535208065

08/29/2018

N N FD N

08/29/2018 08/29/2018 08/29/2018 08/29/2018 08/29/2018

Soil Soil Soil Soil SoilSoil

N N



Location

Sample Date

Sample Type

Matrix

US DOD Ind 

0.1

US DOD Ind 

1.0
Units

1600 16000 mg/kg

1.6 16 mg/kg

1.6 16 mg/kg

Depth (feet below ground 

surface)

Table 8 - Soil PFOS/PFOA/PFBS 
Badger Army Ammunition Plant, 

WisconsinUSACE PFAS Preliminary 

Assessment/Site Inspection

Analyte CAS

Notes:

When only one PFAS compound is detected in a sample, the Regional Screening Levels for PFOS, PFOA, and 

PFBS fall under United States Department of Defence Industrial/Commercial Screening Levels (US DOD Ind 1.0). 

When mutliple PFAS compounds are detected, a factor of 0.1 is applied to the US DOD Ind 1.0 screening level. 

Acronyms: 

AOPI = Area of Potential Interest

BAAP = Badger Army Ammunition Plant

Bold = Detected result above the level of detection

CAS = Chemical Abstracts Service number

FD = field duplicate sample

ID = identification

mg/kg = micrograms per kilogram

N = primary sample

% = percent

Qual = qualifier

-- = Not Applicable

SN = sonic drilling

SO = soil

Qualifier:

J = The analyte was positively identified; however the associated numerical value is an estimated concentration 

only.

U = The analyte was analyzed for but the result was not detected above the method detection limit.

Sample/Parent ID

DRAFT FINAL

Perfluorooctanesulfonic acid (PFOS) 1763-23-1

Perfluorooctanoic acid (PFOA) 335-67-1

Perfluorobutane sulfonic acid (PFBS) 375-73-5

Result Qual Result Qual Result Qual

0.00062 U 0.00059 U 0.00061 U

0.00067 U 0.00064 U 0.00066 U

0.0007 U 0.00067 U 0.0013

FFTA-SN-03 FFTA-SN-03 FFTA-SN-03

BAAP-FFTA-SN-3-50-SO BAAP-FFTA-SN-3-65-SO BAAP-FFTA-SN-3-WT80-SO

806550

N N

08/30/2018 08/30/2018 08/30/2018

Soil SoilSoil

N



Table 9 - Surface Water PFOS/PFOA/PFBS Analytical Results

Badger Army Ammunition Plant, Wisconsin

USACE PFAS Preliminary Assessment/Site Inspection

Location

Sample/Parent ID

Sample Date

Sample Type

Matrix Surface Water Surface Water Surface Water

CAS

DOD Tapwater 

RSL 0.1

DOD Tapwater 

RSL 1.0 Units Qual Result Qual Result Qual Result Qual

375-73-5 40000 400000 ng/l U 5.5 U 5.5 U 5.4 U

1763-23-1 40 400 ng/l U 6.1 J 6.0 U 5.9 U

335-67-1 40 400 ng/l U 6.0 U 6.0 U 5.9 U

DRAFT FINAL

POND-1 POND-1 POND-2 POND-3

BAAP-POND-1-SW
BAAP-FD-SW-090618FD / 

BAAP-POND-1-SW
BAAP-POND-2-SW BAAP-POND-3-SW

09/06/2018 09/06/2018 09/06/2018 09/06/2018

N FD N N

Surface Water

Analyte Result

Perfluorobutane sulfonic acid (PFBS) 5.4

Perfluorooctanesulfonic acid (PFOS) 5.9

Perfluorooctanoic acid (PFOA) 5.9

Notes:

When only one PFAS compound is detected in a sample, the Regional Screening Levels for PFOS, PFOA, and PFBS fall under United States Department 

of Defence Tapwater Screening Levels (US DOD Tapwater 1.0). When mutliple PFAS compounds are detected, a factor of 0.1 is applied to the US DOD 

Tapwater 1.0 screening level. 

Acronyms:

AOPI = Area of Potential Interest

BAAP = Badger Army Ammunition Plant

Bold = Detected result above the level of detection

CAS = Chemical Abstracts Service number

FD = field duplicate sample

ID = identification

N = primary sample

ng/L = nanograms per liter

% = percent

Qual = qualifier

-- = Not Applicable

SW = surface water

Qualifier:

J = The analyte was positively identified; however the associated numerical value is an estimated concentration only

U = The analyte was analyzed for but the result was not detected above the method detection limit.



DRAFT FINAL

Table 10 - Sediment PFOS/PFOA/PFBS Analytical Results

Badger Army Ammunition Plant, Wisconsin

USACE PFAS Preliminary Assessment/Site Inspection

Location

Sample/Parent 

ID

Sample Date

Sample Type

Matrix

US DOD 

Ind 0.1

US DOD Ind 

1.0
Units Result Qual Result Qual Result Qual Result Qual

1600 16000 mg/kg 0.0011 U 0.0011 U 0.0013 U 0.0012 U

1.6 16 mg/kg 0.0012 U 0.0012 U 0.0014 U 0.0013 U

1.6 16 mg/kg 0.0013 U 0.0013 U 0.0015 U 0.0014 U

POND-3POND-1 POND-2 POND-3

BAAP-FD-SE-090618FD / 

BAAP-POND-3-SE

09/06/2018 09/06/2018 09/06/2018 09/06/2018

BAAP-POND-1-SE BAAP-POND-2-SE BAAP-POND-3-SE

Perfluorobutane sulfonic acid (PFBS) 375-73-5

Analyte CAS

FD

Sediment Sediment Sediment Sediment

N N N

Notes:

When only one PFAS compound is detected in a sample, the Regional Screening Levels for PFOS, PFOA, and PFBS fall under United 

States Department of Defence Industrial/Commercial Screening Levels (US DOD Ind 1.0). When mutliple PFAS compounds are 

detected, a factor of 0.1 is applied to the US DOD Ind 1.0 screening level. 

Acronyms:

AOPI = Area of Potential Interest

Bold = Detected result above the level of detection

CAS = Chemical Abstracts Service number

FD = field duplicate sample

ID = identification

mg/kg = micrograms per kilogram

N = primary sample

% = percent

Qual = qualifier

-- = Not Applicable

SE = sediment

Qualifier:

U = The analyte was analyzed for but the result was not detected above the method detection limit.

Perfluorooctanoic acid (PFOA) 335-67-1

Perfluorooctanesulfonic acid (PFOS) 1763-23-1



Uniform Federal Policy-Quality Assurance Project Plan Addendum, USAEC PFAS PA/SI   

Contract Number: W912DR-18-D-0004/ W912DR-18-F-0685 

Figures 



!A

!A
!A

!A

!A

!A !A

!A

!A
!A

!A

!A

!A

!A

!A

!A!A

!A
!A!A
!A!A
!A!A
!A

!A

!A

!A

!A

!A

!A

!A
!A !A

!A

!A

!A

!A

!A

!A
!A

!A

!A

!A

!A!A

!A

!A

!A!A!A

!A!A!A
!A

!A

!A

!A

!A

!A
!A

!A!A!A

!A

!A

!A

!A

!A

!A
!A !A

!A

!A

!A

!A

!A

!A

!A

!A!A

!A

!A!A

!A

!A

!A

!A

!A

!A !A

!A!A!A!A
!A

!A

!A!A

!A

!A

!A !A !A

!A

!A

!A

!A
!A

!A

!A

!A

!A

!A

!A
!A

!A !A

!A

!A

!A
!A

!A

!A

!A !A

!A

!A
!A

!A

!A

!A

!A

!A

!A!A

!A
!A!A
!A!A
!A!A
!A

!A

!A

!A

!A

!A

!A

!A
!A !A

!A

!A

!A

!A

!A

!A
!A

!A

!A

!A

!A!A

!A

!A

!A!A!A

!A!A!A
!A

!A

!A

!A

!A

!A
!A

!A!A!A

!A

!A

!A

!A

!A

!A
!A !A

!A

!A

!A

!A

!A

!A

!A

!A!A

!A

!A!A

!A

!A

!A

!A

!A

!A !A

!A!A!A!A
!A

!A

!A!A

!A

!A

!A !A !A

!A

!A

!A

!A
!A

!A

!A

!A

!A

!A

!A
!A

!A !A

!A

!A

!A

!A!A!A

!A!A!A

!A!A

!A!A!A

!A!A!A!A

!.

!.

!.

!.
!.
!.

!.

!.!.
!.

!.

!.

!.

!.

!.
!.

!.
!. !.

!.
!.

!.

!.

!.!.!.
!.!.!.

!.!.!.

!.!.!.!.!.
!.

!.!.!.

!.

!.!.

!.!.!.
!.!.!.
!.
!.!.!.
!.!.!.!.!.!.!.!.!.!.!.!.!.!.!.!.!.!.!.!.

!.

!.

!.

!.
!.

!.

!. !.

!.

!.
!.

!.

!.
!.

!.!.

!.

!.!.!.!.!.
!.
!.
!.
!.!.!.
!.!.!.!.

!.!.!.!.!.!.

!.!.!.
!.!.!.!.!.!.

!.!.!.!.!.!.!.
!.!.!.!.!.!.!.

!.!.
!. !.!.!.

!.
!.!.!.!.!.

!.!.!.
!.

!%

!%

!%

!%

!%

£¤12

¬«78

COUNTY ROAD C

Propellant Burning Grounds

Firefighter Training Area

Landfill 3646

PBG Racetrack Area

PBG Landfill No. 1
PBG 1949 Pit Cap Area

PBG Waste Pits

Settling Ponds and Spoils Disposal Areas

Lake
Wisconsin

Otte rCreek

PW-1

PW-2
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Area within the Propellant Burning Grounds
River/Stream (Perennial)
Stream (Intermittent)
Groundwater Flow Direction

!% Production Well
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!A Monitoring Well
!A Monitoring Well Sampled in 2018

0 0.5
Miles

Abbreviated PA/SI Report
USAEC PFAS Preliminary Assessment/Site Inspection

Badger Army Ammunition Plant, WI

_̂

Wisconsin

AOPI = area of potential interest
PBG = propellant burning ground

Figure 1
Site Features Map

Data Sources:
ESRI ArcGIS Online, Aerial Imagery

Coordinate System:
NAD 1983, Wisconsin State Plane South
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Figure 2
Groundwater PFOS/PFOA/PFBS

Analytical Results

³

Data Sources:
ESRI ArcGIS Online, Aerial Imagery

Coordinate System:
NAD 1983, Wisconsin State Plane South

Installation Boundary
Area within the Propellant Burning Grounds
River/Stream (Perennial)
Stream (Intermittent)

!A Groundwater Sampling Location

0 1,000
Feet

Notes:
1. Results are in ng/l.
2. BOLD = Detected results above the level of detection.
3. Sampling was completed from 30 August 2018 to 5 September 2018.

Abbreviated PA/SI Report
USAEC PFAS Preliminary Assessment/Site Inspection

Badger Army Ammunition Plant, WI

PFBS <0.93
PFOS 1.3 J
PFOA <1.0

PFBS <0.99
PFOS <1.1
PFOA 1.6 J
PFBS <1.0
PFOS <1.1
PFOA <1.1

PBGP-PBN-8201A

PBGP-PBN-8201B

PBGP-PBN-8201C

PFBS <0.96
PFOS <1.1
PFOA <1.1
PFBS <0.93
PFOS <1.0
PFOA <1.0
PFBS <1.1
PFOS 2.2
PFOA 2.8

PBGP-PBN-8205A

PBGP-PBN-8205B

PBGP-PBN-8205C

PFBS <0.95
PFOS <1.0
PFOA <1.0

PBGP-PBN-8203

PFBS <0.91
PFOS <0.99
PFOA <0.99

PBGP-PBN-8201

PFBS <1.4
PFOS <1.5
PFOA <1.5
PFBS <0.94
PFOS 3.4
PFOA 1.2 J
PFBS <0.98
PFOS <1.1
PFOA 3.5
PFBS <1.4
PFOS <1.5
PFOA <1.5

PBGP-PBN-1302B

PBGP-PBN-1302C

PBGP-PBN-1302D

PBGP-PBN-1302A

PFBS <0.93
PFOS <1.0
PFOA <1.0
PFBS <0.93
PFOS 1.6 J
PFOA 2

PBGP-PBN-9301B

PBGP-PBN-9301C

PFBS <0.93
PFOS <1.1
PFOA 1.2 J
PFBS <0.98
PFOS 7.8
PFOA 3.8
PFBS <1.4
PFOS 14
PFOA 5.5

PBGP-PBN-9303D

PBGP-PBN-9303C

PBGP-PBN-9303B
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Firefighter Training Area

³

Installation Boundary
AOPI

"/ Soil Sampling Location

0 100
Feet

Abbreviated PA/SI Report
USAEC PFAS Preliminary Assessment/Site Inspection

Badger Army Ammunition Plant, WI

Data Sources:
ESRI ArcGIS Online, Aerial Imagery

Coordinate System:
NAD 1983, Wisconsin State Plane South

Notes:
1. Results are in mg/g.
2. BOLD = Detected results above the level of detection.
3. Sampling was completed from 28 August 2018 to 30 August 2018.

Figure 3
Soil PFOS/PFOA/PFBS

Analytical Results

Depth
PFBS <0.00068
PFOS <0.00074
PFOA <0.00078
PFBS <0.0006
PFOS <0.00065
PFOA <0.00068
PFBS <0.00059
PFOS <0.00064
PFOA <0.00067
PFBS <0.00061
PFOS <0.00066
PFOA 0.0011
PFBS <0.00057
PFOS <0.00061
PFOA 0.0011
PFBS <0.00056
PFOS <0.00061
PFOA <0.00063
PFBS <0.0006
PFOS <0.00065
PFOA 0.005

80 ft bgs

84 ft bgs

65 ft bgs

FFTA-SN-1-SO

5 ft bgs

20 ft bgs

35 ft bgs

50 ft bgs

Depth
PFBS <0.00065
PFOS <0.00071
PFOA <0.00074
PFBS <0.00057
PFOS <0.00062
PFOA <0.00065
PFBS <0.00057
PFOS <0.00062
PFOA 0.0011
PFBS <0.00062
PFOS <0.00067
PFOA <0.0007
PFBS <0.00057
PFOS <0.00061
PFOA <0.00064
PFBS <0.00059
PFOS <0.00063
PFOA 0.00067

5 ft bgs

20 ft bgs

35 ft bgs

50 ft bgs

FFTA-SN-2-SO

65 ft bgs

80 ft bgs

Depth
PFBS <0.00069
PFOS <0.00075
PFOA <0.00078
PFBS <0.00058
PFOS <0.00063
PFOA <0.00066
PFBS <0.00061
PFOS <0.00067
PFOA <0.0007
PFBS <0.00062
PFOS <0.00067
PFOA <0.0007
PFBS <0.00059
PFOS <0.00064
PFOA <0.00067
PFBS <0.00061
PFOS <0.00066
PFOA 0.0013

FFTA-SN-3-SO

5 ft bgs

20 ft bgs

35 ft bgs

50 ft bgs

65 ft bgs

80 ft bgs



#0#0

#0

Final Settling Pond

³

Installation Boundary
Area within the Propellant Burning Grounds
River/Stream (Perennial)
Stream (Intermittent)

#0 Surface Water / Sediment Sampling Location

0 100
Feet

Abbreviated PA/SI Report
USAEC PFAS Preliminary Assessment/Site Inspection
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As part of the preliminary assessment for per- and polyfluoroalkyl substances (PFAS) at Badger Army 

Ammunition Plant (BAAP), the following were identified as areas of potential interest (AOPI): Former 

Firefighter Training Area (FFTA), the Propellant Burning Ground (PBG), and Landfill 3646. AOPI site 

histories and conceptual site models (CSMs) for each AOPI are presented in this enclosure. In 

August/September 2018, PFAS sampling occurred at the FFTA and the PBG. The data collected during 

this sampling event were used to aid in development of these CSMs.  

Based on the potential historical use or release of PFAS at the AOPIs, affected media at all AOPIs are 

likely to consist of soil and groundwater. The release and transport mechanisms are desorption from soil 

and dissolution to groundwater. For the PBG, surface water and sediment may also be affected media. 

Additional release and transport mechanisms at the PBG include transport via sediment carried in and 

dissolution to stormwater and surface water, discharge/recharge between groundwater and surface 

water, and adsorption/desorption between surface water and sediment. Human exposure pathways are 

noted as “potentially complete” or “incomplete.” A potentially complete exposure pathway consists of a 

constituent source and release mechanism, a transport or retention medium, an exposure point where 

human contact with the contaminated medium could occur, and an exposure route at the exposure point. 

If any of these elements is missing, the exposure pathway is incomplete. 

Former Firefighter Training Area 

The FFTA consisted of two fire training areas located in the northwestern portion of BAAP, southwest of 

Fire Station #1. These fire training areas included a new paved practice area and an existing firefighting 

area. The existing firefighting area was a circular gravelly area with a rectangle concrete slab. The new 

paved practice area was used between 1971 and 1980 (Olin Corporation 2004c). In August 2011, each of 

these FFTA areas was excavated to approximately 10 feet below ground surface (bgs), totaling 35 cubic 

yards (cy) of soil (SpecPro, Inc. 2011). The excavated soil was transported to the on-site construction and 

demolition waste landfill (Landfill 3646) for disposal. AFFF use has not been confirmed in either of these 

areas, but the operational timeframes indicate the possibility of AFFF use. Soil samples were collected for 

PFAS compounds from the FFTA during an August/September 2018 investigation. Data collected during 

this investigation indicate perfluorooctanoic acid (PFOA) was detected in six soil samples at the training 

area, at concentrations ranging from 0.67 nanograms per gram (ng/g) to 5 ng/g. The depth of the samples 

with PFOA detections ranges from 35 feet to 84 feet. Soil samples from 5 feet below ground surface did 

not exhibit detected PFAS concentrations.  

The FFTA AOPI CSM information is presented in Figure 1-1.  

 There were no observed concentrations of PFOS, PFOA, or PFBS in shallow soil. The Former 

Firefighter Training Area was excavated to approximately 10 feet bgs, with shallow soil being taken to 

on-site Landfill 3646. Therefore, soil exposure pathways (via incidental ingestion, dermal contact, and 

inhalation) for on-site workers and on-site recreational users are incomplete. There are no residences 

at BAAP, and the AOPIs are not likely to be accessed by off-site receptors. Therefore, the soil 

exposure pathways for on-site residents and off-site receptors are also incomplete.  

 The AOPI is side gradient of a potable water supply well located on the site property that serves the 

community of Bluffview. Therefore, the groundwater exposure pathway for off-site receptors 

consuming water from this well is incomplete. However, groundwater originating at this AOPI flows 
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off-site through the south to southeastern boundary. Therefore, the groundwater exposure pathway 

for off-site receptors south to southeast of the site boundary is potentially complete. 

 Site workers at BAAP do not receive their drinking water from groundwater at BAAP. One office 

building uses groundwater for sanitary purposes only, however it is located upgradient of the AOPI. 

Therefore, the groundwater exposure pathway (via drinking water ingestion and dermal contact) for 

on-site workers is incomplete. There are no residences at BAAP, and on-site recreational users are 

not likely to contact groundwater; therefore, the groundwater exposure pathways for on-site residents 

and recreational users are also incomplete. 

 There are no surface water bodies near this AOPI, to which shallow groundwater could potentially 

discharge. Therefore, surface water and sediment are not potential exposure media for this AOPI. 

Table 1. AOPI CSM Information Profile – Former Firefighting Training Area 

Profile Type Information Needs Preliminary Assessment Findings 

Site profile 
AOPI site structures and description 

The FFTA, located in the northwestern 

portion of the installation, south of Fire Station 

#1 (Bldg. 222 and 223). The original training 

area was a circular gravelly area with a 

rectangular concrete pad. A new paved 

practice area was constructed in 1971. In 

August 2011, each of these FFTA areas was 

excavated to approximately 10 ft bgs, totalling 

35 cy of soil. The excavated soil was 

disposed of in the on-site construction and 

demolition waste landfill (Landfill 3646). 

Latitude, longitude 43°22'07.54125"N, 89°45'41.89619"W  

Land use Current and future land use Commercial 

CSM profile 

Source media Soil 

Migration routes/release mechanisms 

PFAS compounds could migrate via the 

following migration routes and release 

mechanisms: 

 Soil to groundwater via 

desorption/dissolution 

Exposure media, pathways, and human 

receptors 

 No human receptors are present at 

BAAP; therefore, the groundwater 

exposure pathway for on-post 

receptors is incomplete. 

 There is one nearby on-post potable 

water well supplying the community 

of Bluffview. This potable well is side 

gradient of the AOPI; therefore, the 

groundwater exposure pathway for 
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Profile Type Information Needs Preliminary Assessment Findings 

off-post receptors consuming water 

from the on-post well is incomplete. 

 However, groundwater flows from 

this AOPI in a south-southeast 

direction and eventually migrates off-

post. Therefore, the groundwater 

exposure pathway for off-post 

receptors consuming water from off-

post wells south-southeast of BAAP 

remains potentially complete.  

 There are no surface water bodies 

near this AOPI, to which shallow 

groundwater could potentially 

discharge. Therefore, the surface 

water exposure pathway for on-and 

off-post receptors is incomplete. 
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Propellent Burning Ground 

The PBG is located in the southwestern portion of the BAAP and encompasses 80 acres. Several distinct 

areas exist at the PBG including the Contaminated Waste Area, the Racetrack/Burning Ground, Landfill 

1, and the Settling Ponds/Spoils Disposal Area. The Contaminated Waste Area contains three former 

waste disposal pits, a large open area for burning propellant-contaminated waste, and an area 

designated the 1949 Pit. The Racetrack/Burning Ground area is south of the Contaminated Waste Area 

and contains two concrete burning pads, four metal drying plates, and three refuse burning pits. Landfill 1 

was located approximately 400 feet to the east of the Contaminated Waste Area. The facility was used 

between 1942 and 1959 for disposal of waste that included structural timbers, asphalt shingles, 

cardboard, office refuse, and other unknown wastes. The Settling Ponds/Spoils Disposal Area is located 

in the south-central portion of BAAP and spans over 40 acres. The settling ponds were first used in 1941 

and comprised four unlined settling ponds that received sewage, industrial wastewater, and surface runoff 

from the installation facilities. In the mid-1970s, the wastewater treatment plant was constructed, and the 

settling ponds served as aeration and settling basins for treated effluent water (ABB Environmental 

Services, Inc. 1993). Seventeen monitoring wells throughout the PBG were sampled for PFAS in 

August/September 2018. Perfluorooctanesulfonic acid (PFOS) and PFOA were detected in nine 

groundwater samples throughout the PBG ranging from 1.2 nanograms per liter (ng/L) to 14 ng/L. All 

detections of PFOS and PFOA were below the health advisory level of 70 ng/L. 

The PBG AOPI CSM information is presented in Figure 1-2.  

 Soil was not sampled at this AOPI and the location and extent of any potential PFAS in soil is 

unknown. Therefore, the soil exposure pathway via incidental ingestion, dermal contact and inhalation 

of dust for on-site workers is potentially complete. There are no residences at BAAP, and the AOPI is 

not likely to be accessed by on-site recreational users, or by off-site receptors. Therefore, the soil 

exposure pathways for these receptors are incomplete. 

 There are no potable wells within the AOPI boundary or in the path of groundwater flow from this 

AOPI. Also, site workers at BAAP do not receive their drinking water from groundwater at BAAP. 

Therefore, the groundwater exposure pathway (via drinking water ingestion and dermal contact) for 

on-site workers is incomplete. There are no residences at BAAP and on-site recreational users are 

not likely to contact groundwater; therefore, the groundwater exposure pathways for these on-site 

receptors are incomplete.  

 Groundwater originating at this AOPI flows off-site through the south to southeastern boundary. 

Therefore, the groundwater exposure pathway for off-site receptors is potentially complete. 

 Surface water bodies at BAAP are not used for drinking water. There are no residences at BAAP, and 

on-site workers and recreational users are not likely to contact surface water and sediment; therefore, 

the surface water and sediment exposure pathways for these receptors are incomplete.  

 Surface water bodies flow off-site through unnamed tributaries to Lake Wisconsin, which is not known 

to be used as a source of drinking water. Therefore, the surface water exposure pathway (via drinking 

water ingestion and dermal contact) for off-site drinking water receptors is incomplete. However, off-

site receptors could contact constituents in surface water and sediment through incidental ingestion 
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and dermal contact; as such, the surface water and sediment exposure pathways for off-site 

receptors are potentially complete. 

Table 2 AOPI CSM Information Profile – Propellant Burning Ground 

Profile Type Information Needs Preliminary Assessment Findings 

Site profile 
AOPI site structures and description 

The PBG encompasses approximately 80 

acres and consists of two different areas: the 

Contaminated Waste area and the 

Racetrack/Burning Ground. The 

Contaminated Waste Area is in the northern 

portion of the PBG and contains four former 

waste disposal pits and an open burning 

area. The Racetrack/Burning Ground is in the 

southern portion of the PBG and contains two 

burning pads, four metal drying plates, three 

burning pits, settling ponds, and a spoils 

disposal area. 

Latitude, longitude 43°20'47.0"N, 89°44'59.8"W 

Land use Current and future land use Agricultural 

CSM profile 

Source media Soil 

Migration routes/release mechanisms 

PFAS compounds could migrate via the 

following migration routes and release 

mechanisms: 

 Soil to groundwater via 

desorption/dissolution 

 Soil to surface water via runoff, 

dissolution, and adsorption 

 Groundwater to surface water via 

shallow groundwater discharge 

 Surface water to sediment via 

adsorption. 

Exposure media, pathways, and human 

receptors 

 No human receptors are present at 

BAAP; therefore, the groundwater 

exposure pathway for on-post 

receptors is incomplete. 

 Surface water bodies on-post are 

not currently used and are not likely 

to be used in the future, as a potable 

water source; therefore, the surface 

water exposure pathway for on-post 

receptors is incomplete. 

 Groundwater flows from this AOPI in 

a southeasterly direction and 
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Profile Type Information Needs Preliminary Assessment Findings 

eventually migrates off-post. 

Therefore, the groundwater 

exposure pathway for off-post 

receptors consuming water from off-

post wells is potentially complete. 

 Surface water on-post flows off-post 

via tributaries to the Wisconsin 

River, which is not known to be used 

as a source of drinking; therefore, 

the surface water exposure pathway 

for off-post receptors is incomplete. 
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Landfill 3646 

Landfill 3646 is located in the eastern portion of the BAAP. Landfill 3646 is approximately 18 acres, has a 

capacity of 770,000 cubic yards, and is considered an AOPI due to the documented receipt of potentially 

PFAS-containing soil from the FFTA where historical AFFF use is likely (SpecPro, Inc. 2019). PFAS 

sampling has not occurred at this AOPI but may be evaluated during a potential future phase of work. 

The Landfill 3646 AOPI CSM information is presented in Figure 1-3. 

 Soil sampling was not performed at Landfill 3646, but excavated soil from the Former Firefighter 

Training Area was placed here. Therefore, the soil exposure pathway (via incidental ingestion, dermal 

contact, and inhalation) for on-site workers is potentially complete. There are no residences at BAAP, 

and the AOPI is not likely to be accessed by on-site recreational users, or by off-site receptors. 

Therefore, the soil exposure pathways for these receptors are incomplete.  

 There are no potable wells within the AOPI boundary or in the path of groundwater flow from this 

AOPI. Also, site workers at BAAP do not receive their drinking water from groundwater at BAAP. 

Therefore, the groundwater exposure pathway (via drinking water ingestion and dermal contact) for 

on-site workers is incomplete. There are no residences at BAAP and on-site recreational users are 

not likely to contact groundwater; therefore, the groundwater exposure pathways for these on-site 

receptors are incomplete. 

 Groundwater originating at this AOPI flows off-site through the east-southeastern site boundary. 

Therefore, the groundwater exposure pathway for off-site receptors east-southeast of the site 

boundary is potentially complete. 

 There are no surface water bodies near this AOPI, to which shallow groundwater could potentially 

discharge. Therefore, surface water and sediment are not potential exposure media for this AOPI. 

Table 3 AOPI CSM Information Profile – Landfill 

Profile Type Information Needs Preliminary Assessment Findings 

Site profile 
AOPI site structures and description 

Landfill 3646 located in the eastern portion of 

the BAAP. This AOPI is approximately 18 

acres and has a capacity of 770,000 cy. In 

2011, this area received 35 cy of potentially 

AFFF contaminated soil from the FFTA.  

Latitude, longitude 43°21'37.69"N, 89°42'38.28"W 

Land use Current and future land use Agricultural, Recreational 

CSM profile 

Source media Subsurface soil 

Migration routes/release mechanisms 

PFAS compounds could migrate via the 

following migration routes and release 

mechanisms: 

 Subsurface soil to groundwater via 

desorption/dissolution 
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Profile Type Information Needs Preliminary Assessment Findings 

Exposure media, pathways, and human 

receptors 

 No human receptors are present at 

BAAP; therefore, the groundwater 

exposure pathway for on-post 

receptors is incomplete. 

 There are no surface water bodies 

near this AOPI, to which shallow 

groundwater could potentially 

discharge. Therefore, the surface 

water exposure pathway for on-post 

receptors is incomplete. 

 Groundwater flows from this AOPI in 

a south-southeast direction and 

eventually migrates off-post. 

Therefore, the groundwater 

exposure pathway for off-post 

receptors consuming water from off-

post wells is potentially complete. 

 Surface water on-post eventually 

migrates off post via tributaries to 

the Wisconsin River, which is not 

known to be used as a source of 

drinking water; therefore, the surface 

water exposure pathway for off-post 

receptors is incomplete. 
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EXECUTIVE SUMMARY 

This Data Usability Summary Report (DUSR) Report for Badger Army Ammunition Plant located Baraboo, 
Wisconsin for the Summer 2018 sampling event describes the findings of the data review and validation 
and is provided to document the quality of the analytical data used for project decisions. A Data Usability 
Summary Table at the end of this DUSR lists the data that was qualified and the reason for qualification. 
Only the sample locations associated with this site and sampling event in the associated laboratory data 
packages and data validation reports are addressed in this report. The text below adds details where 
further discussion is warranted. The project-specific sampling and analysis, overall quality control (QC), 
and quality assurance protocols are presented in the Draft Final Programmatic Uniform Federal Policy-
Quality Assurance Project Plan (PQAPP Arcadis 2018b), and the Uniform Federal Policy-Quality 
Assurance Project Plan Addendum for Badger Army Ammunition Plant (QAPP Addendum Arcadis 2018). 

Samples were shipped to Eurofins Lancaster Laboratories Environmental (ELLE) located in Lancaster, 
Pennsylvania for analysis. ELLE is a United States Department of Defense (DoD) Environmental 
Laboratory Accreditation Program (ELAP) and National Environmental Laboratory Accreditation Program 
(NELAP) accredited laboratory. The analytical sample delivery groups (SDGs) and associated Arcadis 
validation reports are listed in the table below. Summaries of the sample IDs and their associated 
laboratory IDs, SDGs, sampling dates, and analyses performed are provided in the laboratory reports and 
data validation reports. 

In accordance with the project QAPP data review requirements, Stage 3, and 10 percent Stage 4 
validation of the analytical data was performed by Arcadis project chemists that are independent of the 
project team. The validation was performed in accordance with the guidelines and control criteria 
specified in the following documents:  

USDOD. Quality Systems Manual (QSM) for Environmental Laboratories, Version 5.1. January 2017. 

USDOD. Quality Systems Manual (QSM) for Environmental Laboratories, Version 5.1.1 February 2018. 

USACE. Engineer Manual (EM) 200-1-10. June 2005. 

Draft Final Programmatic Uniform Federal Policy-Quality Assurance Project Plan (PQAPP Arcadis 
2018b). 

The laboratory data packages and validation reports that were reviewed for this DUA are listed below. 

 

Sample Delivery 

Groups (SDG) 

Validation 

Report 
Matrix Parameters Validation Level 

PF010 1981941 30867R Water PFAS 
Stage 3: 3 field samples; 
Stage 4: 1 field sample 

PF012 1981996 

PF014 1982466 

PF015 1982468 

30868R Soil PFAS, TOC, pH 
Stage 3: 18 field samples; 
Stage 4: 1 field sample 
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Sample Delivery 

Groups (SDG) 

Validation 

Report 
Matrix Parameters Validation Level 

PF016 1982474 30870R Water PFAS Stage 3: 3 field samples 

PF019 1984962 30871R 

Sediment, 
Water, 
Surface 
water 

PFAS 
Stage 3: 16 field samples; 
Stage 4: 1 field sample 

PF011 1981995 30872R Soil PFAS, TOC, pH 
Stage 3: 7 field samples; 
Stage 4: 1 field sample 

PRECISION 

Precision is expressed as a relative percent difference (RPD) between the results of replicate sample 
analyses: sample duplicates, laboratory control sample duplicates (LCSDs), and matrix spike duplicates 
(MSDs). Field duplicates were collected at a frequency of 5 percent. Unless documented below or in the 
Data Usability Summary table, the RPD between the parent samples and associated field duplicates were 
within acceptable limits. 

Soil sample BAAP-FFTA-SN-3-20-SO was identified as the parent sample to field duplicate BAAP-FD-
SO-082918. The evaluation of the parent sample and field duplicate indicate precision within the data 
quality objectives (DQO) of less than 50% RPD. 

Soil sample BAAP-FFTA-SN-1-50-SO was identified as the parent sample to field duplicate BAAP-FD-
SO-082818. The evaluation of the parent sample and field duplicate indicate precision was within criteria 
except for TOC. The RPD between the parent sample and field duplicate TOC results was greater than 
50%. The TOC results for the parent sample and field duplicate were qualified as estimated. 

Water sample BAAP-PBGP-PBM-8203 was identified as the parent sample to field duplicate BAAP-FD-
GW-083018. The evaluation of the parent sample and field duplicate indicate precision was within criteria. 

Sediment sample BAAP-POND-2-SE was identified as the parent sample to field duplicate BAAP-FD-SE-
090618. The evaluation of the parent sample and field duplicate indicate precision was within criteria. 

Surface water sample BAAP-POND-2-SW was identified as the parent sample to field duplicate BAAP-
FD-SW-090618. The evaluation of the parent sample and field duplicate indicate precision was within 
criteria. 

ACCURACY 

Accuracy is demonstrated by recovery of target analytes from fortified blank and sample matrices, 
LCS/LCSDs and MS/MSDs, respectively. The recovery of target analytes from fortified samples is 
compared to acceptance criteria. In addition, Stage 4 validation of initial and continuing calibration results 
provide information on analytical accuracy. Unless documented below or in the Data Usability Summary 
table, the recoveries of LCS, MS/MSD, and extracted internal standards (EIS), and calibration criteria, 
were within acceptable limits. 
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As part of the PFAS analysis by isotope dilution, EIS are added to all samples, as required by the DoD 
QSM 5.1 and 5.1.1.  Since the EIS are used for quantitation of the sample results, the calculation of 
sample concentrations is adjusted for the EIS recoveries. The data was not be qualified for EIS 
recoveries outside control limits unless EIS recoveries were less than 25%. 

SENSITIVITY 

Sensitivity describes the relationship between the laboratory quantitation limits and the project action 
limits. Reported laboratory quantitation limits are compared to the project detection limits to ensure that 
the analytical methods are capable of quantifying target analytes to a level that would satisfy DQOs. 

The detection limits for the sediment samples were elevated due to correction for percent moisture. Some 
surface water and groundwater samples have elevated detection limits due to particulates in the sample, 
limiting the sample volume that could be filtered through the SPE cartridge. Otherwise, the reported 
quantitation limits met sensitivity requirements. 

COMPLETENESS 

The completeness for this data set met the criteria of at least 90 percent. Six results were rejected due to 
low EIS recoveries.   

CONCLUSIONS 

The overall assessment of the field samples, QA/QC data review by manual validation of the Summer 
2018 data set from BAAP met project requirements and completeness goals.  Based upon the Stage 3 
and Stage 4 data validation, all results are considered valid except for the six rejected results listed in the 
Data Usability Summary table. The results that are qualified as estimated are usable with caution. 

 



 

 

 

 

DATA USABILITY SUMMARY TABLE 

 
  



DATA USABILITY SUMMARY TABLE 
Badger Army Ammunition Plant; Summer 2018 

 
Sample Locations Compound Qualifier Reason 

BAAP-FFTA-SN-2-20-SO 
BAAP-FFTA-SN-3-5.0-SO 
BAAP-FFTA-SN-1-5.0-SO 

NEtFOSAA 
NMeFOSAA R 

Extracted Internal Standards 
(EIS) %R less than 25% for the 
initial and re-extracted analyses 

BAAP-PBGP-PBM-8203 Perfluoropentanoic 
acid J MS/MSD %R; low bias 

BAAP-FFTA-SN-2-65-SO TOC J Laboratory duplicate RPD > 35% 

BAAP-FFTA-SN-1-50-SO 
BAAP-FD-SO-082818 TOC J Field duplicate RPD > 50% 

BAAP-FFTA-SN-2-5.0-SO 
BAAP-FFTA-SN-2-20-SO 
BAAP-FFTA-SN-2-35-SO 
BAAP-FFTA-SN-2-50-SO 
BAAP-FFTA-SN-2-65-SO 
BAAP-FFTA-SN-2-WT80-SO 
BAAP-FFTA-SN-3-5.0-SO 
BAAP-FFTA-SN-3-20-SO 
BAAP-FFTA-SN-3-35-SO 
BAAP-FD-SO-082918 
BAAP-FFTA-SN-3-50-SO 
BAAP-FFTA-SN-3-65-SO 
BAAP-FFTA-SN-3-WT80-SO 
BAAP-FFTA-SN-1-5.0-SO 
BAAP-FFTA-SN-1-20-SO 
BAAP-FFTA-SN-1-35-SO 
BAAP-FFTA-SN-1-50-SO 
BAAP-FFTA-SN-1-65-SO 
BAAP-FD-SO-082818 
BAAP-FFTA-SN-1-80-SO 
BAAP-FFTA-SN-1-WT84-SO 

pH J 

Analysis was not performed 
within QAPP specified hold time. 
Impact on the pH value is 
unknown. 

 
J (Estimated): The compound or analyte was analyzed for and positively identified by the 

laboratory; however, the reported concentration is estimated due to non-conformances 
discovered during data validation. 

 
UJ (Non-detected estimated): The compound or analyte was reported as not detected by the 

laboratory; however, the reported quantitation/detection limit is estimated due to non-
conformances discovered during data validation. 

 
U (Blank contamination): The compound or analyte was found in an associated blank above one 

half the LOQ, as well as in the sample. 
 
R (Rejected): The sample results were rejected due to gross non-conformances discovered during 

data validation. Data qualified as rejected is not usable. 
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Prepared by: 
 

Eurofins Lancaster Laboratories Environmental 
2425 New Holland Pike 
Lancaster, PA 17601 

Prepared for: 
 

ARCADIS 
Suite 100 

630 Plaza Drive 
Highlands Ranch CO 80129     

 
 

Report Date:  September 18, 2018  18:35 
 

Project:  Badger Army Ammunition Plant (BAAP)  
 

Site: Badger Army Ammunition Plant (BAAP), WI 
 

Account #:  13129   
Group Number:  1981941  

SDG:  PF010 
PO Number:  D18-218 PFAS PA/SI 

State of Sample Origin:  WI 
 
 
 

Electronic Copy To ARCADIS Attn: Joe  Kowalski 
Electronic Copy To ARCADIS Attn: Kimmie  Schrupp 

 
 
 

                                                                       Respectfully Submitted, 
                                                                       

 

 

  
 (717) 556-7256 
  

 
 

To view our laboratory's current scopes of accreditation please go to http://www.eurofinsus.com/environment-
testing/laboratories/eurofins-lancaster-laboratories-environmental/resources/certifications/ . Historical copies may be requested 
through your project manager.  
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SAMPLE INFORMATION 

 
 
Client Sample Description 

 
Sample Collection 

Date/Time 

 
ELLE# 

BAAP-PBGP-PBN-8201A Grab Groundwater 08/29/2018 12:40 9779469 
BAAP-PBGP-PBN-8201B Grab Groundwater 08/29/2018 12:45 9779470 
BAAP-PBGP-PBN-8201C Grab Groundwater 08/28/2018 13:40 9779471 
BAAP-PBGP-PBN-8205B Grab Groundwater 08/29/2018 17:10 9779472 
BAAP-EB-GW-082918-1 Grab Water 08/29/2018 09:30 9779473 
BAAP-EB-GW-082818-2 Grab Water 08/28/2018 14:00 9779474 
BAAP-EB-GW-082918-3 Grab Water 08/29/2018 11:40 9779475 
BAAP-EB-GW-082918-4 Grab Water 08/29/2018 16:20 9779476 
BAAP-EB-GW-082918-5 Grab Water 08/29/2018 10:25 9779477 

 
The specific methodologies used in obtaining the enclosed analytical results are indicated on the Laboratory 
Sample Analysis Record.    
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Project Name: Badger Army Ammunition Plant (BAAP)

ELLE Group #: 1981941

General Comments:

All analyses have been performed in accordance with DOD QSM Version 5.0 unless otherwise noted below.

See the Laboratory Sample Analysis Record section of the Analysis Report for the method references.

All QC met criteria unless otherwise noted in an Analysis Specific Comment below.

Refer to the QC Summary for specific values and acceptance criteria.

Project specific QC samples are not included in this data set.

Matrix QC may not be reported if site-specific QC samples were not submitted.  In these situations, to demonstrate 

precision and accuracy at a batch level, a LCS/LCSD was performed, unless otherwise specified in the method.

Surrogate recoveries (if applicable) which are outside of the QC window are confirmed unless attributed to a dilution 

or otherwise noted in an Analysis Specific Comment below.

The samples were received at the appropriate temperature and in accordance with the chain of custody unless 

otherwise noted.

Analysis Specific Comments:

EPA 537 mod QSM 5.1 table B-15, LC/MS/MS Miscellaneous

Sample #s: 9779472

The following analytes were manually integrated due to incorrect integrations:

Perfluorobutanesulfonate, Perfluoro-octanesulfonate, Perfluoropentanoic acid

Sample #s: 9779474

The following analytes were manually integrated due to incorrect integrations:

Perfluoro-octanesulfonate

Sample #s: 9779470

The following analytes were manually integrated due to incorrect integrations:

Perfluorooctanoic acid, Perfluorohexanoic acid, Perfluoroheptanoic acid, Perfluoro-octanesulfonate, 

Perfluorobutanoic acid

Sample #s: 9779469

Extraction standard recoveries are outside QC acceptance criteria 

as noted on the QC Summary.  The sample was reextracted and

extraction standard recoveries were again outside acceptance

criteria.  Both sets of data are reported in the data package.

The recovery for a target analyte(s) in the Laboratory Control  Spike(s) is

outside the QC acceptance limits as noted on the QC  Summary.  

The following analytes were manually integrated due to incorrect integrations:

Perfluorooctanoic acid, Perfluorodecanoic acid, Perfluoroundecanoic acid, Perfluorohexanoic acid, 

Perfluoro-octanesulfonate, Perfluorobutanoic acid
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Sample #s: 9779471

The extraction standard recovery of 13C2-PFTeDA was below QC

acceptance criteria as noted on the QC Summary.  The sample was

reextracted and 13C2-PFTeDA was again outside acceptance criteria.

The following analytes were manually integrated due to incorrect integrations:

Perfluorooctanoic acid, Perfluorohexanoic acid, Perfluorobutanesulfonate, Perfluoro-octanesulfonate

Batch #: 18244002 (Sample number(s): 9779469)

The recovery(ies) for the following analyte(s) in the LCS and/or LCSD exceeded the acceptance window 

indicating a positive bias: Perfluorododecanoic acid, Perfluorobutanesulfonate, Perfluoroundecanoic acid, 

Perfluoropentanoic acid

The recovery(ies) for one or more surrogates were below the acceptance window for sample(s) 9779469

Batch #: 18249001 (Sample number(s): 9779470-9779477)

The recovery(ies) for one or more surrogates were below the acceptance window for sample(s) 9779471

Page 4 of 28



 
 

 

ARCADIS 
ELLE Sample #:  WW 9779469 
ELLE Group #:  1981941 
Matrix: Groundwater 

Sample Description: BAAP-PBGP-PBN-8201A Grab Groundwater 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/29/2018 12:40  
SDG#:     PF010-01 

Submittal Date/Time:  08/30/2018 10:15 

  
Limit of 
Quantitation 

Limit of 
Detection 

Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name Result 

EPA 537 mod QSM 5.1 
table B-15 

ng/l ng/l ng/l ng/l LC/MS/MS Miscellaneous 

1 7.6 5.12.56:2 fluorotelomersulfonate 14434 27619-97-2 N.D. 

1 5.9 5.11.78:2 fluorotelomersulfonate 14434 39108-34-4 N.D. 

1 2.5 2.00.84NEtFOSAA 14434 2991-50-6 N.D. 

NEtFOSAA is the acronym for N-ethyl perfluorooctanesulfonamidoacetic Acid.   
1 2.5 2.00.84NMeFOSAA 14434 2355-31-9 N.D. 

NMeFOSAA is the acronym for N-methyl perfluorooctanesulfonamidoacetic Acid.   
1 1.7 0.930.25Perfluorobutanesulfonate 14434 375-73-5 N.D. 

1 5.1 4.01.7Perfluorobutanoic acid 14434 375-22-4 N.D. 

1 1.7 1.00.42Perfluorodecanoic acid 14434 335-76-2 N.D. 

1 1.7 1.00.42Perfluorododecanoic acid 14434 307-55-1 N.D. 

1 1.7 1.00.34Perfluoroheptanoic acid 14434 375-85-9 0.38   J 

1 1.7 0.930.34Perfluorohexanesulfonate 14434 355-46-4 N.D. 

1 1.7 1.00.42Perfluorohexanoic acid 14434 307-24-4 N.D. 

1 1.7 1.00.34Perfluorononanoic acid 14434 375-95-1 N.D. 

1 1.7 1.00.42Perfluoro-octanesulfonate 14434 1763-23-1 1.3    J 

1 1.7 1.00.42Perfluorooctanoic acid 14434 335-67-1 0.66   J 

1 5.1 4.01.7Perfluoropentanoic acid 14434 2706-90-3 N.D. 

1 1.7 1.00.51Perfluorotetradecanoic acid 14434 376-06-7 N.D. 

1 1.7 1.00.51Perfluorotridecanoic acid 14434 72629-94-8 N.D. 

1 1.7 1.00.42Perfluoroundecanoic acid 14434 2058-94-8 N.D. 

Extraction standard recoveries are outside QC acceptance criteria  
as noted on the QC Summary.  The sample was reextracted and 
extraction standard recoveries were again outside acceptance 
criteria.  Both sets of data are reported in the data package. 
  
The recovery for a target analyte(s) in the Laboratory Control  Spike(s) is 
outside the QC acceptance limits as noted on the QC  Summary. 

Laboratory Sample Analysis Record 

Analyst Dilution
Factor

Trial# Batch#  Analysis
Date and Time

CAT 
No. 

Analysis Name Method 

14434 PFAS in Water by 
LC/MS/MS-DoD 

EPA 537 mod QSM 5.1 
table B-15 

1 18244002 09/05/2018  06:04 Joshua P Trost 1 

14465 PFAS Water Prep - DoD EPA 537 mod QSM 5.1 
table B-15 

1 18244002 09/01/2018  10:25 Danielle D McCully 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  WW 9779470 
ELLE Group #:  1981941 
Matrix: Groundwater 

Sample Description: BAAP-PBGP-PBN-8201B Grab Groundwater 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/29/2018 12:45  
SDG#:     PF010-02 

Submittal Date/Time:  08/30/2018 10:15 

  
Limit of 
Quantitation 

Limit of 
Detection 

Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name Result 

EPA 537 mod QSM 5.1 
table B-15 

ng/l ng/l ng/l ng/l LC/MS/MS Miscellaneous 

1 2.7 1.80.906:2 fluorotelomersulfonate 14434 27619-97-2 N.D. 

1 2.7 1.80.908:2 fluorotelomersulfonate 14434 39108-34-4 N.D. 

1 2.7 2.20.90NEtFOSAA 14434 2991-50-6 N.D. 

NEtFOSAA is the acronym for N-ethyl perfluorooctanesulfonamidoacetic Acid.   
1 2.7 2.20.90NMeFOSAA 14434 2355-31-9 N.D. 

NMeFOSAA is the acronym for N-methyl perfluorooctanesulfonamidoacetic Acid.   
1 1.8 0.990.27Perfluorobutanesulfonate 14434 375-73-5 N.D. 

1 5.4 4.31.8Perfluorobutanoic acid 14434 375-22-4 1.9    J 

1 1.8 1.10.45Perfluorodecanoic acid 14434 335-76-2 N.D. 

1 1.8 1.10.45Perfluorododecanoic acid 14434 307-55-1 N.D. 

1 1.8 1.10.36Perfluoroheptanoic acid 14434 375-85-9 0.61   J 

1 1.8 0.990.36Perfluorohexanesulfonate 14434 355-46-4 N.D. 

1 1.8 1.10.45Perfluorohexanoic acid 14434 307-24-4 1.4    J 

1 1.8 1.10.36Perfluorononanoic acid 14434 375-95-1 N.D. 

1 1.8 1.10.45Perfluoro-octanesulfonate 14434 1763-23-1 0.72   J 

1 1.8 1.10.45Perfluorooctanoic acid 14434 335-67-1 1.6    J 

1 5.4 4.31.8Perfluoropentanoic acid 14434 2706-90-3 N.D. 

1 1.8 1.10.54Perfluorotetradecanoic acid 14434 376-06-7 N.D. 

1 1.8 1.10.54Perfluorotridecanoic acid 14434 72629-94-8 N.D. 

1 1.8 1.10.45Perfluoroundecanoic acid 14434 2058-94-8 N.D. 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

14434 PFAS in Water by 
LC/MS/MS-DoD 

EPA 537 mod QSM 5.1 
table B-15 

1 18249001 09/07/2018  11:28 Marissa C Drexinger 1 

14465 PFAS Water Prep - DoD EPA 537 mod QSM 5.1 
table B-15 

2 18249001 09/06/2018  08:00 Courtney J Fatta 1 

*=This limit was used in the evaluation of the final result 

Page 6 of 28



 
 

 

ARCADIS 
ELLE Sample #:  WW 9779471 
ELLE Group #:  1981941 
Matrix: Groundwater 

Sample Description: BAAP-PBGP-PBN-8201C Grab Groundwater 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/28/2018 13:40  
SDG#:     PF010-03 

Submittal Date/Time:  08/30/2018 10:15 

  
Limit of 
Quantitation 

Limit of 
Detection 

Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name Result 

EPA 537 mod QSM 5.1 
table B-15 

ng/l ng/l ng/l ng/l LC/MS/MS Miscellaneous 

1 2.8 1.90.946:2 fluorotelomersulfonate 14434 27619-97-2 N.D. 

1 2.8 1.90.948:2 fluorotelomersulfonate 14434 39108-34-4 N.D. 

1 2.8 2.30.94NEtFOSAA 14434 2991-50-6 N.D. 

NEtFOSAA is the acronym for N-ethyl perfluorooctanesulfonamidoacetic Acid.   
1 2.8 2.30.94NMeFOSAA 14434 2355-31-9 N.D. 

NMeFOSAA is the acronym for N-methyl perfluorooctanesulfonamidoacetic Acid.   
1 1.9 1.00.28Perfluorobutanesulfonate 14434 375-73-5 N.D. 

1 5.6 4.51.9Perfluorobutanoic acid 14434 375-22-4 N.D. 

1 1.9 1.10.47Perfluorodecanoic acid 14434 335-76-2 N.D. 

1 1.9 1.10.47Perfluorododecanoic acid 14434 307-55-1 N.D. 

1 1.9 1.10.38Perfluoroheptanoic acid 14434 375-85-9 N.D. 

1 1.9 1.00.38Perfluorohexanesulfonate 14434 355-46-4 N.D. 

1 1.9 1.10.47Perfluorohexanoic acid 14434 307-24-4 N.D. 

1 1.9 1.10.38Perfluorononanoic acid 14434 375-95-1 N.D. 

1 1.9 1.10.47Perfluoro-octanesulfonate 14434 1763-23-1 N.D. 

1 1.9 1.10.47Perfluorooctanoic acid 14434 335-67-1 0.78   J 

1 5.6 4.51.9Perfluoropentanoic acid 14434 2706-90-3 N.D. 

1 1.9 1.10.56Perfluorotetradecanoic acid 14434 376-06-7 N.D. 

1 1.9 1.10.56Perfluorotridecanoic acid 14434 72629-94-8 N.D. 

1 1.9 1.10.47Perfluoroundecanoic acid 14434 2058-94-8 N.D. 

The extraction standard recovery of 13C2-PFTeDA was below QC 
acceptance criteria as noted on the QC Summary.  The sample was 
reextracted and 13C2-PFTeDA was again outside acceptance criteria. 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

14434 PFAS in Water by 
LC/MS/MS-DoD 

EPA 537 mod QSM 5.1 
table B-15 

1 18249001 09/07/2018  11:37 Marissa C Drexinger 1 

14465 PFAS Water Prep - DoD EPA 537 mod QSM 5.1 
table B-15 

2 18249001 09/06/2018  08:00 Courtney J Fatta 1 

*=This limit was used in the evaluation of the final result 

Page 7 of 28



 
 

 

ARCADIS 
ELLE Sample #:  WW 9779472 
ELLE Group #:  1981941 
Matrix: Groundwater 

Sample Description: BAAP-PBGP-PBN-8205B Grab Groundwater 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/29/2018 17:10  
SDG#:     PF010-04 

Submittal Date/Time:  08/30/2018 10:15 

  
Limit of 
Quantitation 

Limit of 
Detection 

Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name Result 

EPA 537 mod QSM 5.1 
table B-15 

ng/l ng/l ng/l ng/l LC/MS/MS Miscellaneous 

1 2.5 1.70.846:2 fluorotelomersulfonate 14434 27619-97-2 N.D. 

1 2.5 1.70.848:2 fluorotelomersulfonate 14434 39108-34-4 N.D. 

1 2.5 2.00.84NEtFOSAA 14434 2991-50-6 N.D. 

NEtFOSAA is the acronym for N-ethyl perfluorooctanesulfonamidoacetic Acid.   
1 2.5 2.00.84NMeFOSAA 14434 2355-31-9 N.D. 

NMeFOSAA is the acronym for N-methyl perfluorooctanesulfonamidoacetic Acid.   
1 1.7 0.930.25Perfluorobutanesulfonate 14434 375-73-5 N.D. 

1 5.1 4.11.7Perfluorobutanoic acid 14434 375-22-4 1.9    J 

1 1.7 1.00.42Perfluorodecanoic acid 14434 335-76-2 N.D. 

1 1.7 1.00.42Perfluorododecanoic acid 14434 307-55-1 N.D. 

1 1.7 1.00.34Perfluoroheptanoic acid 14434 375-85-9 N.D. 

1 1.7 0.930.34Perfluorohexanesulfonate 14434 355-46-4 N.D. 

1 1.7 1.00.42Perfluorohexanoic acid 14434 307-24-4 N.D. 

1 1.7 1.00.34Perfluorononanoic acid 14434 375-95-1 N.D. 

1 1.7 1.00.42Perfluoro-octanesulfonate 14434 1763-23-1 N.D. 

1 1.7 1.00.42Perfluorooctanoic acid 14434 335-67-1 0.47   J 

1 5.1 4.11.7Perfluoropentanoic acid 14434 2706-90-3 N.D. 

1 1.7 1.00.51Perfluorotetradecanoic acid 14434 376-06-7 N.D. 

1 1.7 1.00.51Perfluorotridecanoic acid 14434 72629-94-8 N.D. 

1 1.7 1.00.42Perfluoroundecanoic acid 14434 2058-94-8 N.D. 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

14434 PFAS in Water by 
LC/MS/MS-DoD 

EPA 537 mod QSM 5.1 
table B-15 

1 18249001 09/07/2018  11:46 Marissa C Drexinger 1 

14465 PFAS Water Prep - DoD EPA 537 mod QSM 5.1 
table B-15 

2 18249001 09/06/2018  08:00 Courtney J Fatta 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  WW 9779473 
ELLE Group #:  1981941 
Matrix: Water 

Sample Description: BAAP-EB-GW-082918-1 Grab Water 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/29/2018 09:30  
SDG#:     PF010-05EB 

Submittal Date/Time:  08/30/2018 10:15 

  
Limit of 
Quantitation 

Limit of 
Detection 

Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name Result 

EPA 537 mod QSM 5.1 
table B-15 

ng/l ng/l ng/l ng/l LC/MS/MS Miscellaneous 

1 2.8 1.80.926:2 fluorotelomersulfonate 14434 27619-97-2 N.D. 

1 2.8 1.80.928:2 fluorotelomersulfonate 14434 39108-34-4 N.D. 

1 2.8 2.20.92NEtFOSAA 14434 2991-50-6 N.D. 

NEtFOSAA is the acronym for N-ethyl perfluorooctanesulfonamidoacetic Acid.   
1 2.8 2.20.92NMeFOSAA 14434 2355-31-9 N.D. 

NMeFOSAA is the acronym for N-methyl perfluorooctanesulfonamidoacetic Acid.   
1 1.8 1.00.28Perfluorobutanesulfonate 14434 375-73-5 N.D. 

1 5.5 4.41.8Perfluorobutanoic acid 14434 375-22-4 N.D. 

1 1.8 1.10.46Perfluorodecanoic acid 14434 335-76-2 N.D. 

1 1.8 1.10.46Perfluorododecanoic acid 14434 307-55-1 N.D. 

1 1.8 1.10.37Perfluoroheptanoic acid 14434 375-85-9 N.D. 

1 1.8 1.00.37Perfluorohexanesulfonate 14434 355-46-4 N.D. 

1 1.8 1.10.46Perfluorohexanoic acid 14434 307-24-4 N.D. 

1 1.8 1.10.37Perfluorononanoic acid 14434 375-95-1 N.D. 

1 1.8 1.10.46Perfluoro-octanesulfonate 14434 1763-23-1 N.D. 

1 1.8 1.10.46Perfluorooctanoic acid 14434 335-67-1 N.D. 

1 5.5 4.41.8Perfluoropentanoic acid 14434 2706-90-3 N.D. 

1 1.8 1.10.55Perfluorotetradecanoic acid 14434 376-06-7 N.D. 

1 1.8 1.10.55Perfluorotridecanoic acid 14434 72629-94-8 N.D. 

1 1.8 1.10.46Perfluoroundecanoic acid 14434 2058-94-8 N.D. 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

14434 PFAS in Water by 
LC/MS/MS-DoD 

EPA 537 mod QSM 5.1 
table B-15 

1 18249001 09/07/2018  11:55 Marissa C Drexinger 1 

14465 PFAS Water Prep - DoD EPA 537 mod QSM 5.1 
table B-15 

2 18249001 09/06/2018  08:00 Courtney J Fatta 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  WW 9779474 
ELLE Group #:  1981941 
Matrix: Water 

Sample Description: BAAP-EB-GW-082818-2 Grab Water 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/28/2018 14:00  
SDG#:     PF010-06EB 

Submittal Date/Time:  08/30/2018 10:15 

  
Limit of 
Quantitation 

Limit of 
Detection 

Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name Result 

EPA 537 mod QSM 5.1 
table B-15 

ng/l ng/l ng/l ng/l LC/MS/MS Miscellaneous 

1 2.7 1.80.896:2 fluorotelomersulfonate 14434 27619-97-2 N.D. 

1 2.7 1.80.898:2 fluorotelomersulfonate 14434 39108-34-4 N.D. 

1 2.7 2.10.89NEtFOSAA 14434 2991-50-6 N.D. 

NEtFOSAA is the acronym for N-ethyl perfluorooctanesulfonamidoacetic Acid.   
1 2.7 2.10.89NMeFOSAA 14434 2355-31-9 N.D. 

NMeFOSAA is the acronym for N-methyl perfluorooctanesulfonamidoacetic Acid.   
1 1.8 0.970.27Perfluorobutanesulfonate 14434 375-73-5 N.D. 

1 5.3 4.21.8Perfluorobutanoic acid 14434 375-22-4 N.D. 

1 1.8 1.10.44Perfluorodecanoic acid 14434 335-76-2 N.D. 

1 1.8 1.10.44Perfluorododecanoic acid 14434 307-55-1 N.D. 

1 1.8 1.10.35Perfluoroheptanoic acid 14434 375-85-9 N.D. 

1 1.8 0.970.35Perfluorohexanesulfonate 14434 355-46-4 N.D. 

1 1.8 1.10.44Perfluorohexanoic acid 14434 307-24-4 N.D. 

1 1.8 1.10.35Perfluorononanoic acid 14434 375-95-1 N.D. 

1 1.8 1.10.44Perfluoro-octanesulfonate 14434 1763-23-1 0.50   J 

1 1.8 1.10.44Perfluorooctanoic acid 14434 335-67-1 N.D. 

1 5.3 4.21.8Perfluoropentanoic acid 14434 2706-90-3 N.D. 

1 1.8 1.10.53Perfluorotetradecanoic acid 14434 376-06-7 N.D. 

1 1.8 1.10.53Perfluorotridecanoic acid 14434 72629-94-8 N.D. 

1 1.8 1.10.44Perfluoroundecanoic acid 14434 2058-94-8 N.D. 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

14434 PFAS in Water by 
LC/MS/MS-DoD 

EPA 537 mod QSM 5.1 
table B-15 

1 18249001 09/07/2018  12:04 Marissa C Drexinger 1 

14465 PFAS Water Prep - DoD EPA 537 mod QSM 5.1 
table B-15 

2 18249001 09/06/2018  08:00 Courtney J Fatta 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  WW 9779475 
ELLE Group #:  1981941 
Matrix: Water 

Sample Description: BAAP-EB-GW-082918-3 Grab Water 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/29/2018 11:40  
SDG#:     PF010-07EB 

Submittal Date/Time:  08/30/2018 10:15 

  
Limit of 
Quantitation 

Limit of 
Detection 

Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name Result 

EPA 537 mod QSM 5.1 
table B-15 

ng/l ng/l ng/l ng/l LC/MS/MS Miscellaneous 

1 2.8 1.90.936:2 fluorotelomersulfonate 14434 27619-97-2 N.D. 

1 2.8 1.90.938:2 fluorotelomersulfonate 14434 39108-34-4 N.D. 

1 2.8 2.20.93NEtFOSAA 14434 2991-50-6 N.D. 

NEtFOSAA is the acronym for N-ethyl perfluorooctanesulfonamidoacetic Acid.   
1 2.8 2.20.93NMeFOSAA 14434 2355-31-9 N.D. 

NMeFOSAA is the acronym for N-methyl perfluorooctanesulfonamidoacetic Acid.   
1 1.9 1.00.28Perfluorobutanesulfonate 14434 375-73-5 N.D. 

1 5.6 4.51.9Perfluorobutanoic acid 14434 375-22-4 N.D. 

1 1.9 1.10.46Perfluorodecanoic acid 14434 335-76-2 N.D. 

1 1.9 1.10.46Perfluorododecanoic acid 14434 307-55-1 N.D. 

1 1.9 1.10.37Perfluoroheptanoic acid 14434 375-85-9 N.D. 

1 1.9 1.00.37Perfluorohexanesulfonate 14434 355-46-4 N.D. 

1 1.9 1.10.46Perfluorohexanoic acid 14434 307-24-4 N.D. 

1 1.9 1.10.37Perfluorononanoic acid 14434 375-95-1 N.D. 

1 1.9 1.10.46Perfluoro-octanesulfonate 14434 1763-23-1 N.D. 

1 1.9 1.10.46Perfluorooctanoic acid 14434 335-67-1 N.D. 

1 5.6 4.51.9Perfluoropentanoic acid 14434 2706-90-3 N.D. 

1 1.9 1.10.56Perfluorotetradecanoic acid 14434 376-06-7 N.D. 

1 1.9 1.10.56Perfluorotridecanoic acid 14434 72629-94-8 N.D. 

1 1.9 1.10.46Perfluoroundecanoic acid 14434 2058-94-8 N.D. 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

14434 PFAS in Water by 
LC/MS/MS-DoD 

EPA 537 mod QSM 5.1 
table B-15 

1 18249001 09/07/2018  12:13 Marissa C Drexinger 1 

14465 PFAS Water Prep - DoD EPA 537 mod QSM 5.1 
table B-15 

2 18249001 09/06/2018  08:00 Courtney J Fatta 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  WW 9779476 
ELLE Group #:  1981941 
Matrix: Water 

Sample Description: BAAP-EB-GW-082918-4 Grab Water 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/29/2018 16:20  
SDG#:     PF010-08EB 

Submittal Date/Time:  08/30/2018 10:15 

  
Limit of 
Quantitation 

Limit of 
Detection 

Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name Result 

EPA 537 mod QSM 5.1 
table B-15 

ng/l ng/l ng/l ng/l LC/MS/MS Miscellaneous 

1 2.6 1.70.866:2 fluorotelomersulfonate 14434 27619-97-2 N.D. 

1 2.6 1.70.868:2 fluorotelomersulfonate 14434 39108-34-4 N.D. 

1 2.6 2.10.86NEtFOSAA 14434 2991-50-6 N.D. 

NEtFOSAA is the acronym for N-ethyl perfluorooctanesulfonamidoacetic Acid.   
1 2.6 2.10.86NMeFOSAA 14434 2355-31-9 N.D. 

NMeFOSAA is the acronym for N-methyl perfluorooctanesulfonamidoacetic Acid.   
1 1.7 0.950.26Perfluorobutanesulfonate 14434 375-73-5 N.D. 

1 5.2 4.21.7Perfluorobutanoic acid 14434 375-22-4 N.D. 

1 1.7 1.00.43Perfluorodecanoic acid 14434 335-76-2 N.D. 

1 1.7 1.00.43Perfluorododecanoic acid 14434 307-55-1 N.D. 

1 1.7 1.00.35Perfluoroheptanoic acid 14434 375-85-9 N.D. 

1 1.7 0.950.35Perfluorohexanesulfonate 14434 355-46-4 N.D. 

1 1.7 1.00.43Perfluorohexanoic acid 14434 307-24-4 N.D. 

1 1.7 1.00.35Perfluorononanoic acid 14434 375-95-1 N.D. 

1 1.7 1.00.43Perfluoro-octanesulfonate 14434 1763-23-1 N.D. 

1 1.7 1.00.43Perfluorooctanoic acid 14434 335-67-1 N.D. 

1 5.2 4.21.7Perfluoropentanoic acid 14434 2706-90-3 N.D. 

1 1.7 1.00.52Perfluorotetradecanoic acid 14434 376-06-7 N.D. 

1 1.7 1.00.52Perfluorotridecanoic acid 14434 72629-94-8 N.D. 

1 1.7 1.00.43Perfluoroundecanoic acid 14434 2058-94-8 N.D. 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

14434 PFAS in Water by 
LC/MS/MS-DoD 

EPA 537 mod QSM 5.1 
table B-15 

1 18249001 09/07/2018  12:31 Marissa C Drexinger 1 

14465 PFAS Water Prep - DoD EPA 537 mod QSM 5.1 
table B-15 

2 18249001 09/06/2018  08:00 Courtney J Fatta 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  WW 9779477 
ELLE Group #:  1981941 
Matrix: Water 

Sample Description: BAAP-EB-GW-082918-5 Grab Water 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/29/2018 10:25  
SDG#:     PF010-09EB 

Submittal Date/Time:  08/30/2018 10:15 

  
Limit of 
Quantitation 

Limit of 
Detection 

Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name Result 

EPA 537 mod QSM 5.1 
table B-15 

ng/l ng/l ng/l ng/l LC/MS/MS Miscellaneous 

1 2.7 1.80.916:2 fluorotelomersulfonate 14434 27619-97-2 N.D. 

1 2.7 1.80.918:2 fluorotelomersulfonate 14434 39108-34-4 N.D. 

1 2.7 2.20.91NEtFOSAA 14434 2991-50-6 N.D. 

NEtFOSAA is the acronym for N-ethyl perfluorooctanesulfonamidoacetic Acid.   
1 2.7 2.20.91NMeFOSAA 14434 2355-31-9 N.D. 

NMeFOSAA is the acronym for N-methyl perfluorooctanesulfonamidoacetic Acid.   
1 1.8 1.00.27Perfluorobutanesulfonate 14434 375-73-5 N.D. 

1 5.5 4.41.8Perfluorobutanoic acid 14434 375-22-4 N.D. 

1 1.8 1.10.46Perfluorodecanoic acid 14434 335-76-2 N.D. 

1 1.8 1.10.46Perfluorododecanoic acid 14434 307-55-1 N.D. 

1 1.8 1.10.36Perfluoroheptanoic acid 14434 375-85-9 N.D. 

1 1.8 1.00.36Perfluorohexanesulfonate 14434 355-46-4 N.D. 

1 1.8 1.10.46Perfluorohexanoic acid 14434 307-24-4 N.D. 

1 1.8 1.10.36Perfluorononanoic acid 14434 375-95-1 N.D. 

1 1.8 1.10.46Perfluoro-octanesulfonate 14434 1763-23-1 N.D. 

1 1.8 1.10.46Perfluorooctanoic acid 14434 335-67-1 N.D. 

1 5.5 4.41.8Perfluoropentanoic acid 14434 2706-90-3 N.D. 

1 1.8 1.10.55Perfluorotetradecanoic acid 14434 376-06-7 N.D. 

1 1.8 1.10.55Perfluorotridecanoic acid 14434 72629-94-8 N.D. 

1 1.8 1.10.46Perfluoroundecanoic acid 14434 2058-94-8 N.D. 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

14434 PFAS in Water by 
LC/MS/MS-DoD 

EPA 537 mod QSM 5.1 
table B-15 

1 18249001 09/07/2018  12:40 Marissa C Drexinger 1 

14465 PFAS Water Prep - DoD EPA 537 mod QSM 5.1 
table B-15 

2 18249001 09/06/2018  08:00 Courtney J Fatta 1 

*=This limit was used in the evaluation of the final result 

Page 13 of 28



 
 
 

 

Quality Control Summary 

Group Number: 1981941 Client Name: ARCADIS 
Reported: 09/18/2018 18:35 

Matrix QC may not be reported if insufficient sample or site-specific QC samples were not submitted.  In these situations, to demonstrate precision and accuracy at a 
batch level, a LCS/LCSD was performed, unless otherwise specified in the method. 
 
All Inorganic Initial Calibration and Continuing Calibration Blanks met acceptable method criteria unless otherwise noted on the Analysis Report. 

Method Blank 

Analysis Name Result DL** LOD LOQ 

ng/l ng/l ng/l ng/l 

Batch number: 18244002 Sample number(s): 9779469 
9.0 6.1 3.0 N.D. 6:2 fluorotelomersulfonate 
7.0 6.1 2.0 N.D. 8:2 fluorotelomersulfonate 
3.0 2.4 1.0 N.D. NEtFOSAA 
3.0 2.4 1.0 N.D. NMeFOSAA 
2.0 1.1 0.30 N.D. Perfluorobutanesulfonate 
6.0 4.8 2.0 N.D. Perfluorobutanoic acid 
2.0 1.2 0.50 N.D. Perfluorodecanoic acid 
2.0 1.2 0.50 N.D. Perfluorododecanoic acid 
2.0 1.2 0.40 N.D. Perfluoroheptanoic acid 
2.0 1.1 0.40 N.D. Perfluorohexanesulfonate 
2.0 1.2 0.50 N.D. Perfluorohexanoic acid 
2.0 1.2 0.40 N.D. Perfluorononanoic acid 
2.0 1.2 0.50 N.D. Perfluoro-octanesulfonate 
2.0 1.2 0.50 N.D. Perfluorooctanoic acid 
6.0 4.8 2.0 N.D. Perfluoropentanoic acid 
2.0 1.2 0.60 N.D. Perfluorotetradecanoic acid 
2.0 1.2 0.60 N.D. Perfluorotridecanoic acid 
2.0 1.2 0.50 N.D. Perfluoroundecanoic acid 

Batch number: 18249001 Sample number(s): 9779470-9779477 
3.0 2.0 1.0 N.D. 6:2 fluorotelomersulfonate 
3.0 2.0 1.0 N.D. 8:2 fluorotelomersulfonate 
3.0 2.4 1.0 N.D. NEtFOSAA 
3.0 2.4 1.0 N.D. NMeFOSAA 
2.0 1.1 0.30 N.D. Perfluorobutanesulfonate 
6.0 4.8 2.0 N.D. Perfluorobutanoic acid 
2.0 1.2 0.50 N.D. Perfluorodecanoic acid 
2.0 1.2 0.50 N.D. Perfluorododecanoic acid 
2.0 1.2 0.40 N.D. Perfluoroheptanoic acid 
2.0 1.1 0.40 N.D. Perfluorohexanesulfonate 
2.0 1.2 0.50 N.D. Perfluorohexanoic acid 
2.0 1.2 0.40 N.D. Perfluorononanoic acid 
2.0 1.2 0.50 N.D. Perfluoro-octanesulfonate 
2.0 1.2 0.50 N.D. Perfluorooctanoic acid 
6.0 4.8 2.0 N.D. Perfluoropentanoic acid 
2.0 1.2 0.60 N.D. Perfluorotetradecanoic acid 
2.0 1.2 0.60 N.D. Perfluorotridecanoic acid 
2.0 1.2 0.50 N.D. Perfluoroundecanoic acid 

 *- Outside of specification 
**-This limit was used in the evaluation of the final result for the blank 
(1) The result for one or both determinations was less than five times the LOQ. 
(2) The unspiked result was more than four times the spike added. 
(3) The surrogate spike amount was less than the LOD. 
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Quality Control Summary 

Group Number: 1981941 Client Name: ARCADIS 
Reported: 09/18/2018 18:35 

LCS/LCSD 

RPD
Max 

LCS/LCSD
Limits 

LCSD 
%REC 

LCS
%REC 

LCSD
Conc 

LCSD Spike
Added 

LCS
Conc 

LCS Spike 
Added 

RPD Analysis Name 

ng/l ng/l ng/l ng/l 

Batch number: 18244002 Sample number(s): 9779469 
30 2 70-130 122 125 18.54 15.17 18.92 15.17 6:2 fluorotelomersulfonate 
30 3 70-130 108 112 16.58 15.33 17.1 15.33 8:2 fluorotelomersulfonate 
30 7 60-131 96 103 5.24 5.44 5.60 5.44 NEtFOSAA 
30 15 67-124 105 122 5.71 5.44 6.62 5.44 NMeFOSAA 
30 6 72-127 131* 139* 6.30 4.81 6.68 4.81 Perfluorobutanesulfonate 
30 1 70-130 128 127 6.98 5.44 6.89 5.44 Perfluorobutanoic acid 
30 6 67-141 117 124 6.39 5.44 6.76 5.44 Perfluorodecanoic acid 
30 2 72-137 145* 148* 7.88 5.44 8.06 5.44 Perfluorododecanoic acid 
30 4 75-139 121 126 6.61 5.44 6.85 5.44 Perfluoroheptanoic acid 
30 13 71-130 114 129 5.84 5.14 6.64 5.14 Perfluorohexanesulfonate 
30 4 77-132 132 127 7.19 5.44 6.91 5.44 Perfluorohexanoic acid 
30 4 73-144 126 120 6.83 5.44 6.55 5.44 Perfluorononanoic acid 
30 7 67-134 131 123 6.83 5.20 6.40 5.20 Perfluoro-octanesulfonate 
30 5 76-136 128 134 6.94 5.44 7.26 5.44 Perfluorooctanoic acid 
30 3 70-130 129 133* 7.04 5.44 7.22 5.44 Perfluoropentanoic acid 
30 14 70-142 140 122 7.63 5.44 6.63 5.44 Perfluorotetradecanoic acid 
30 7 57-137 136 127 7.40 5.44 6.91 5.44 Perfluorotridecanoic acid 
30 7 83-132 125 134* 6.81 5.44 7.28 5.44 Perfluoroundecanoic acid 

Batch number: 18249001 Sample number(s): 9779470-9779477 
30 15 70-130 128 110 19.44 15.17 16.68 15.17 6:2 fluorotelomersulfonate 
30 5 70-130 113 107 17.25 15.33 16.33 15.33 8:2 fluorotelomersulfonate 
30 11 60-131 95 85 5.17 5.44 4.62 5.44 NEtFOSAA 
30 12 67-124 102 91 5.57 5.44 4.94 5.44 NMeFOSAA 
30 4 72-127 105 100 5.03 4.81 4.83 4.81 Perfluorobutanesulfonate 
30 8 70-130 112 103 6.09 5.44 5.60 5.44 Perfluorobutanoic acid 
30 6 67-141 118 111 6.44 5.44 6.06 5.44 Perfluorodecanoic acid 
30 9 72-137 117 107 6.35 5.44 5.80 5.44 Perfluorododecanoic acid 
30 7 75-139 106 99 5.76 5.44 5.36 5.44 Perfluoroheptanoic acid 
30 6 71-130 110 104 5.67 5.14 5.36 5.14 Perfluorohexanesulfonate 
30 9 77-132 107 98 5.84 5.44 5.33 5.44 Perfluorohexanoic acid 
30 5 73-144 100 96 5.46 5.44 5.20 5.44 Perfluorononanoic acid 
30 13 67-134 117 103 6.07 5.20 5.35 5.20 Perfluoro-octanesulfonate 
30 0 76-136 107 107 5.81 5.44 5.79 5.44 Perfluorooctanoic acid 
30 6 70-130 118 110 6.40 5.44 6.00 5.44 Perfluoropentanoic acid 
30 1 70-142 109 110 5.95 5.44 5.98 5.44 Perfluorotetradecanoic acid 
30 10 57-137 115 104 6.26 5.44 5.66 5.44 Perfluorotridecanoic acid 
30 11 83-132 107 96 5.83 5.44 5.24 5.44 Perfluoroundecanoic acid 

 *- Outside of specification 
**-This limit was used in the evaluation of the final result for the blank 
(1) The result for one or both determinations was less than five times the LOQ. 
(2) The unspiked result was more than four times the spike added. 
(3) The surrogate spike amount was less than the LOD. 
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Quality Control Summary 

Group Number: 1981941 Client Name: ARCADIS 
Reported: 09/18/2018 18:35 

Labeled Isotope Quality Control 

Labeled isotope recoveries which are outside of the QC window are confirmed 
unless otherwise noted on the analysis report. 

Analysis Name: PFAS in Water by LC/MS/MS-DoD 
Batch number: 18244002 

13C4-PFBA 
%Rec    LOD 
              (ng/l) 

13C5-PFPeA 
%Rec    LOD 
              (ng/l) 

13C3-PFBS
%Rec    LOD 
              (ng/l) 

13C5-PFHxA
%Rec    LOD 
              (ng/l) 

13C3-PFHxS 
%Rec    LOD 
              (ng/l) 

13C4-PFHpA
%Rec    LOD 
              (ng/l) 

9779469 83        8.4 73        2.5 73        8.4 86        1.7 79        8.4 82        1.7 
Blank 88        10 87        3.0 88        10 91        2.0 94        10 94        2.0 
LCS 82        10 81        3.0 79        10 81        2.0 83        10 83        2.0 
LCSD 83        10 82        3.0 78        10 90        2.0 99        10 94        2.0 

13C4-PFBA 13C5-PFPeA 13C3-PFBS 13C5-PFHxA 13C3-PFHxS 13C4-PFHpA 

Limits: 50-150 50-150 50-150 50-150 50-150 50-150 

13C2-6:2-FTS 
%Rec    LOD 
              (ng/l) 

13C8-PFOA 
%Rec    LOD 
              (ng/l) 

13C8-PFOS
%Rec    LOD 
              (ng/l) 

13C9-PFNA
%Rec    LOD 
              (ng/l) 

13C6-PFDA 
%Rec    LOD 
              (ng/l) 

13C2-8:2-FTS
%Rec    LOD 
              (ng/l) 

9779469 81        8.4 85        1.7 78        8.4 87        1.7 75        1.7 66        5.1 
Blank 93        10 90        2.0 90        10 89        2.0 101       2.0 95        6.0 
LCS 82        10 82        2.0 84        10 81        2.0 87        2.0 78        6.0 
LCSD 92        10 93        2.0 80        10 78        2.0 87        2.0 86        6.0 

13C2-6:2-FTS 13C8-PFOA 13C8-PFOS 13C9-PFNA 13C6-PFDA 13C2-8:2-FTS 

Limits: 50-150 50-150 50-150 50-150 50-150 50-150 

d3-NMeFOSAA 
%Rec    LOD 
              (ng/l) 

13C7-PFUnDA 
%Rec    LOD 
              (ng/l) 

d5-NEtFOSAA
%Rec    LOD 
              (ng/l) 

13C2-PFDoDA
%Rec    LOD 
              (ng/l) 

13C2-PFTeDA 
%Rec    LOD 
              (ng/l) 

9779469 54        6.7 61        3.4 46*       6.7 51        4.2 28*       4.2 
Blank 89        8.0 96        4.0 88        8.0 88        5.0 82        5.0 
LCS 76        8.0 75        4.0 81        8.0 82        5.0 72        5.0 
LCSD 84        8.0 85        4.0 81        8.0 81        5.0 69        5.0 

d3-NMeFOSAA 13C7-PFUnDA d5-NEtFOSAA 13C2-PFDoDA 13C2-PFTeDA 

Limits: 50-150 50-150 50-150 50-150 50-150 

Analysis Name: PFAS in Water by LC/MS/MS-DoD 
Batch number: 18249001 

13C4-PFBA 
%Rec    LOD 
              (ng/l) 

13C5-PFPeA 
%Rec    LOD 
              (ng/l) 

13C3-PFBS
%Rec    LOD 
              (ng/l) 

13C5-PFHxA
%Rec    LOD 
              (ng/l) 

13C3-PFHxS 
%Rec    LOD 
              (ng/l) 

13C4-PFHpA
%Rec    LOD 
              (ng/l) 

9779470 82        9.0 81        2.7 79        9.0 84        1.8 83        9.0 81        1.8 
9779471 78        9.4 75        2.8 74        9.4 77        1.9 74        9.4 76        1.9 
9779472 81        8.4 76        2.5 79        8.4 83        1.7 81        8.4 83        1.7 
9779473 78        9.2 78        2.8 77        9.2 80        1.8 82        9.2 80        1.8 
9779474 84        8.9 83        2.7 82        8.9 86        1.8 87        8.9 84        1.8 
9779475 84        9.3 85        2.8 83        9.3 81        1.9 81        9.3 84        1.9 
9779476 80        8.6 78        2.6 82        8.6 84        1.7 88        8.6 89        1.7 

 *- Outside of specification 
**-This limit was used in the evaluation of the final result for the blank 
(1) The result for one or both determinations was less than five times the LOQ. 
(2) The unspiked result was more than four times the spike added. 
(3) The surrogate spike amount was less than the LOD. 

Page 16 of 28



 
 
 

 

Quality Control Summary 

Group Number: 1981941 Client Name: ARCADIS 
Reported: 09/18/2018 18:35 

Labeled Isotope Quality Control (continued) 

Labeled isotope recoveries which are outside of the QC window are confirmed 
unless otherwise noted on the analysis report. 

Analysis Name: PFAS in Water by LC/MS/MS-DoD 
Batch number: 18249001 

13C4-PFBA 
%Rec    LOD 
              (ng/l) 

13C5-PFPeA 
%Rec    LOD 
              (ng/l) 

13C3-PFBS
%Rec    LOD 
              (ng/l) 

13C5-PFHxA
%Rec    LOD 
              (ng/l) 

13C3-PFHxS 
%Rec    LOD 
              (ng/l) 

13C4-PFHpA
%Rec    LOD 
              (ng/l) 

9779477 79        9.1 76        2.7 77        9.1 79        1.8 79        9.1 80        1.8 
Blank 88        10 88        3.0 89        10 87        2.0 90        10 95        2.0 
LCS 79        10 78        3.0 82        10 81        2.0 84        10 83        2.0 
LCSD 80        10 81        3.0 83        10 86        2.0 85        10 86        2.0 

13C4-PFBA 13C5-PFPeA 13C3-PFBS 13C5-PFHxA 13C3-PFHxS 13C4-PFHpA 

Limits: 50-150 50-150 50-150 50-150 50-150 50-150 

13C2-6:2-FTS 
%Rec    LOD 
              (ng/l) 

13C8-PFOA 
%Rec    LOD 
              (ng/l) 

13C8-PFOS
%Rec    LOD 
              (ng/l) 

13C9-PFNA
%Rec    LOD 
              (ng/l) 

13C6-PFDA 
%Rec    LOD 
              (ng/l) 

13C2-8:2-FTS
%Rec    LOD 
              (ng/l) 

9779470 93        9.0 81        1.8 75        9.0 82        1.8 79        1.8 83        5.4 
9779471 80        9.4 69        1.9 64        9.4 70        1.9 64        1.9 62        5.6 
9779472 84        8.4 81        1.7 79        8.4 88        1.7 82        1.7 88        5.1 
9779473 90        9.2 84        1.8 78        9.2 80        1.8 78        1.8 88        5.5 
9779474 92        8.9 84        1.8 80        8.9 82        1.8 83        1.8 89        5.3 
9779475 89        9.3 83        1.9 81        9.3 80        1.9 79        1.9 88        5.6 
9779476 99        8.6 85        1.7 77        8.6 87        1.7 86        1.7 94        5.2 
9779477 87        9.1 74        1.8 73        9.1 75        1.8 78        1.8 89        5.5 
Blank 105       10 89        2.0 85        10 82        2.0 86        2.0 94        6.0 
LCS 90        10 76        2.0 78        10 78        2.0 79        2.0 89        6.0 
LCSD 85        10 83        2.0 81        10 80        2.0 79        2.0 84        6.0 

13C2-6:2-FTS 13C8-PFOA 13C8-PFOS 13C9-PFNA 13C6-PFDA 13C2-8:2-FTS 

Limits: 50-150 50-150 50-150 50-150 50-150 50-150 

d3-NMeFOSAA 
%Rec    LOD 
              (ng/l) 

13C7-PFUnDA 
%Rec    LOD 
              (ng/l) 

d5-NEtFOSAA
%Rec    LOD 
              (ng/l) 

13C2-PFDoDA
%Rec    LOD 
              (ng/l) 

13C2-PFTeDA 
%Rec    LOD 
              (ng/l) 

9779470 80        7.2 86        3.6 95        7.2 83        4.5 75        4.5 
9779471 58        7.5 53        3.8 55        7.5 52        4.7 41*       4.7 
9779472 81        6.8 86        3.4 81        6.8 71        4.2 66        4.2 
9779473 84        7.4 78        3.7 78        7.4 71        4.6 63        4.6 
9779474 80        7.1 78        3.5 74        7.1 78        4.4 71        4.4 
9779475 73        7.4 77        3.7 71        7.4 70        4.6 61        4.6 
9779476 95        6.9 90        3.5 89        6.9 83        4.3 72        4.3 
9779477 79        7.3 90        3.6 83        7.3 86        4.6 72        4.6 
Blank 83        8.0 84        4.0 90        8.0 82        5.0 75        5.0 
LCS 72        8.0 74        4.0 70        8.0 74        5.0 59        5.0 
LCSD 70        8.0 77        4.0 72        8.0 73        5.0 72        5.0 

 *- Outside of specification 
**-This limit was used in the evaluation of the final result for the blank 
(1) The result for one or both determinations was less than five times the LOQ. 
(2) The unspiked result was more than four times the spike added. 
(3) The surrogate spike amount was less than the LOD. 
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Quality Control Summary 

Group Number: 1981941 Client Name: ARCADIS 
Reported: 09/18/2018 18:35 

Labeled Isotope Quality Control (continued) 

Labeled isotope recoveries which are outside of the QC window are confirmed 
unless otherwise noted on the analysis report. 

Analysis Name: PFAS in Water by LC/MS/MS-DoD 
Batch number: 18249001 

d3-NMeFOSAA 13C7-PFUnDA d5-NEtFOSAA 13C2-PFDoDA 13C2-PFTeDA 

Limits: 50-150 50-150 50-150 50-150 50-150 

 *- Outside of specification 
**-This limit was used in the evaluation of the final result for the blank 
(1) The result for one or both determinations was less than five times the LOQ. 
(2) The unspiked result was more than four times the spike added. 
(3) The surrogate spike amount was less than the LOD. 
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ArcadisClient:

Sample Administration 

Receipt Documentation Log

Doc Log ID: 225625

Group Number(s):

*225 625*
1981941

State/Province of Origin:

Delivery Method:

Number of Packages:

Delivery and Receipt Information

Badger/08118216.1000

1

WI

Fed Ex Arrival Timestamp:

Number of Projects:

08/30/2018  10:15

1

Arrival Condition Summary

Shipping Container Sealed: Yes

Custody Seal Present: Yes

Custody Seal Intact: Yes

Samples Chilled: Yes

Paperwork Enclosed: Yes

Samples Intact: Yes

Missing Samples: No

Extra Samples: Yes

Discrepancy in Container Qty on COC: Yes

Sample IDs on COC match Containers: No

Sample Date/Times match COC: Yes

VOA Vial Headspace ≥ 6mm: N/A

Total Trip Blank Qty: 0

Air Quality Samples Present: No

Unpacked by Nicole Reiff (25 684) at 12:44 on 08/30/2018

Samples Chilled Details: Badger/08118216.1000

Thermometer Types:          DT = Digital (Temp. Bottle)       IR = Infrared (Surface Temp)        All Temperatures in °C.

Cooler # Elevated Temp?Ice ContainerIce Present?Ice TypeTherm. TypeCorrected TempThermometer ID

1 DT131 0.6 DT Wet Y Bagged N

Extra Sample Details: Badger/08118216.1000

CommentsDate on LabelNumber of Extra ContainersSample ID on Label

BAAAP-EB-GW-082818

-1

1 8/28/2018  13:10

Container Quantity Discrepancy Details: Badger/08118216.1000

CommentsContainer Qty. on COCContainer Qty. ReceivedSample ID on COC

BAAP-EB-GW-082918-

1

1 2

Sample ID Discrepancy Details: Badger/08118216.1000

CommentsSample ID on LabelSample ID on COC

BAAP-PBGP-PBN-8205A BAAP-PBGP-PBN-8205B

Page 1 of 1
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     Explanation of Symbols and Abbreviations 
 

3768  0618 

The following defines common symbols and abbreviations used in reporting technical data: 

 BMQL Below Minimum Quantitation Level 
 C degrees Celsius 
 cfu colony forming units 
 CP Units cobalt-chloroplatinate units 
 F degrees Fahrenheit 
 g gram(s) 
 IU International Units 
 kg kilogram(s) 
 L liter(s) 
 lb. pound(s) 
 m3 cubic meter(s) 
 meq milliequivalents 
 mg milligram(s) 

 mL milliliter(s) 
 MPN Most Probable Number 
 N.D. non-detect 
 ng nanogram(s) 
 NTU nephelometric turbidity units 
 pg/L picogram/liter 
 RL Reporting Limit 
 TNTC Too Numerous To Count 
 µg microgram(s) 
 µL microliter(s) 
 umhos/cm micromhos/cm 
 MCL Maximum Contamination Limit 

 < less than 
 > greater than 
 ppm parts per million - One ppm is equivalent to one milligram per kilogram (mg/kg) or one gram per million grams.  For 

aqueous liquids, ppm is usually taken to be equivalent to milligrams per liter (mg/l), because one liter of water has a weight 
very close to a kilogram.  For gases or vapors, one ppm is equivalent to one microliter per liter of gas. 

 ppb parts per billion 
 Dry weight Results printed under this heading have been adjusted for moisture content.  This increases the analyte weight 
 basis  concentration to approximate the value present in a similar sample without moisture.  All other results are reported on an 

as-received basis. 
 
 
Analytical test results meet all requirements of the associated regulatory program (i.e., NELAC (TNI), DoD, and ISO 17025) unless 

otherwise noted under the individual analysis. 

Measurement uncertainty values, as applicable, are available upon request. 

Tests results relate only to the sample tested.  Clients should be aware that a critical step in a chemical or microbiological analysis is the 
collection of the sample.  Unless the sample analyzed is truly representative of the bulk of material involved, the test results will be 
meaningless.  If you have questions regarding the proper techniques of collecting samples, please contact us.  We cannot be held 
responsible for sample integrity, however, unless sampling has been performed by a member of our staff. 

This report shall not be reproduced except in full, without the written approval of the laboratory. 

Times are local to the area of activity.  Parameters listed in the 40 CFR Part 136 Table II as “analyze immediately” are not performed within 
15 minutes. 
 

WARRANTY AND LIMITS OF LIABILITY - In accepting analytical work, we warrant the accuracy of test results for the sample as submitted.  
THE FOREGOING EXPRESS WARRANTY IS EXCLUSIVE AND IS GIVEN IN LIEU OF ALL OTHER WARRANTIES, EXPRESSED OR 
IMPLIED.  WE DISCLAIM ANY OTHER WARRANTIES, EXPRESSED OR IMPLIED, INCLUDING A WARRANTY OF FITNESS FOR 
PARTICULAR PURPOSE AND WARRANTY OF MERCHANTABILITY.  IN NO EVENT SHALL EUROFINS LANCASTER LABORATORIES 
ENVIRONMENTAL, LLC BE LIABLE FOR INDIRECT, SPECIAL, CONSEQUENTIAL, OR INCIDENTAL DAMAGES INCLUDING, BUT NOT 
LIMITED TO, DAMAGES FOR LOSS OF PROFIT OR GOODWILL REGARDLESS OF (A) THE NEGLIGENCE (EITHER SOLE OR 
CONCURRENT) OF EUROFINS LANCASTER LABORATORIES ENVIRONMENTAL AND (B) WHETHER EUROFINS LANCASTER 
LABORATORIES ENVIRONMENTAL HAS BEEN INFORMED OF THE POSSIBILITY OF SUCH DAMAGES.  We accept no legal 
responsibility for the purposes for which the client uses the test results.  No purchase order or other order for work shall be accepted by 
Eurofins Lancaster Laboratories Environmental which includes any conditions that vary from the Standard Terms and Conditions, and 
Eurofins Lancaster Laboratories Environmental hereby objects to any conflicting terms contained in any acceptance or order submitted by 
client. 
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Data Qualifiers

Qualifier Definition
C Result confirmed by reanalysis

D1 Indicates for dual column analyses that the result is reported from column 1

D2 Indicates for dual column analyses that the result is reported from column 2

E Concentration exceeds the calibration range

K1 Initial Calibration Blank is above the QC limit and the sample result is ND

K2 Continuing Calibration Blank is above the QC limit and the sample result is ND

K3 Initial Calibration Verification is above the QC limit and the sample result is ND

K4 Continuing Calibration Verification is above the QC limit and the sample result is ND

J (or G, I, X) Estimated value >= the Method Detection Limit (MDL or DL) and < the Limit of Quantitation (LOQ or RL)

P Concentration difference between the primary and confirmation column >40%.  The lower result is reported.

P^ Concentration difference between the primary and confirmation column > 40%.  The higher result is reported.

U Analyte was not detected at the value indicated

V Concentration difference between the primary and confirmation column >100%.  The reporting limit is raised 

due to this disparity and evident interference.

W The dissolved oxygen uptake for the unseeded blank is greater than 0.20 mg/L.

Z Laboratory Defined - see analysis report

Additional Organic and Inorganic CLP qualifiers may be used with Form 1 reports as defined by the CLP methods.

Qualifiers specific to Dioxin/Furans and PCB Congeners are detailed on the individual Analysis Report.
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ANALYSIS REPORT 

 
 

Prepared by: 
 

Eurofins Lancaster Laboratories Environmental 
2425 New Holland Pike 
Lancaster, PA 17601 

Prepared for: 
 

ARCADIS 
Suite 100 

630 Plaza Drive 
Highlands Ranch CO 80129     

 
 

Report Date:  October 15, 2018  15:04 
 

Project:  Badger Army Ammunition Plant (BAAP)  
 

Site: Badger Army Ammunition Plant (BAAP), WI 
 

Account #:  13129   
Group Number:  1981995  

SDG:  PF011 
PO Number:  D18-218 PFAS PA/SI 

State of Sample Origin:  WI 
 
 
 

Electronic Copy To ARCADIS Attn: Joe  Kowalski 
Electronic Copy To ARCADIS Attn: Kimmie  Schrupp 

 
 
 

                                                                       Respectfully Submitted, 
                                                                       

 

 

  
 (717) 556-7256 
  

 
 

To view our laboratory's current scopes of accreditation please go to http://www.eurofinsus.com/environment-
testing/laboratories/eurofins-lancaster-laboratories-environmental/resources/certifications/ . Historical copies may be requested 
through your project manager.  
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SAMPLE INFORMATION 

 
 
Client Sample Description 

 
Sample Collection 

Date/Time 

 
ELLE# 

BAAP-FFTA-SN-1-5.0-SO Grab Soil 08/28/2018 10:20 9779602 
BAAP-FFTA-SN-1-20-SO Grab Soil 08/28/2018 13:25 9779603 
BAAP-FFTA-SN-1-35-SO Grab Soil 08/28/2018 13:40 9779604 
BAAP-FFTA-SN-1-50-SO Grab Soil 08/28/2018 14:35 9779605 
BAAP-FFTA-SN-1-65-SO Grab Soil 08/28/2018 15:15 9779606 
BAAP-FFTA-SN-1-65-SOMS Grab Soil 08/28/2018 15:15 9779607 
BAAP-FFTA-SN-1-65-SOMSD Grab Soil 08/28/2018 15:15 9779608 
BAAP-FFTA-SN-1-65-SODUP Grab Soil 08/28/2018 15:15 9779609 
BAAP-FB-SO-082818 Grab Water 08/28/2018 10:30 9779610 
BAAP-FD-SO-082818 Grab Soil 08/28/2018 9779611 
BAAP-FFTA-SN-1-80-SO Grab Soil 08/29/2018 08:20 9779612 
BAAP-FFTA-SN-1-WT84-SO Grab Soil 08/29/2018 08:50 9779613 

 
The specific methodologies used in obtaining the enclosed analytical results are indicated on the Laboratory 
Sample Analysis Record.    

 
 

Page 2 of 43



Project Name: Badger Army Ammunition Plant (BAAP)

ELLE Group #: 1981995

General Comments:

All analyses have been performed in accordance with DOD QSM Version 5.0 unless otherwise noted below.

See the Laboratory Sample Analysis Record section of the Analysis Report for the method references.

All QC met criteria unless otherwise noted in an Analysis Specific Comment below.

Refer to the QC Summary for specific values and acceptance criteria.

Project specific QC samples are included in this data set.

Matrix QC may not be reported if site-specific QC samples were not submitted.  In these situations, to demonstrate 

precision and accuracy at a batch level, a LCS/LCSD was performed, unless otherwise specified in the method.

Surrogate recoveries (if applicable) which are outside of the QC window are confirmed unless attributed to a dilution 

or otherwise noted in an Analysis Specific Comment below.

The samples were received at the appropriate temperature and in accordance with the chain of custody unless 

otherwise noted.

Analysis Specific Comments:

EPA 537 mod QSM 5.1 table B-15, LC/MS/MS Miscellaneous

Sample #s: 9779611, 9779613

The following analytes were manually integrated due to incorrect integrations:

Perfluorooctanoic acid

Sample #s: 9779607

The following analytes were manually integrated due to incorrect integrations:

Perfluorooctanoic acid, Perfluorohexanesulfonate, Perfluoro-octanesulfonate, NEtFOSAA

Sample #s: 9779603, 9779605, 9779606, 9779612

The recovery for the labeled compound used as extraction standards is

outside the QC acceptance limits as noted on the QC Summary. The

following corrective action was taken:  The sample was reextracted

within holding time and extraction standard recoveries were again

outside QC limits. Both sets of data are included in the data package.

Sample #s: 9779608

The recovery for the labeled compound used as extraction standards is

outside the QC acceptance limits as noted on the QC Summary. The

following corrective action was taken:  The sample was reextracted

within holding time and extraction standard recoveries were again

outside QC limits. Both sets of data are included in the data package.

The following analytes were manually integrated due to incorrect integrations:

Perfluorohexanoic acid, Perfluoro-octanesulfonate, Perfluoropentanoic acid

Sample #s: 9779602
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The recovery for the labeled compound used as extraction standards is

outside the QC acceptance limits as noted on the QC Summary. The

following corrective action was taken:  The sample was reextracted

within holding time and extraction standard recoveries were again

outside QC limits. Both sets of data are included in the data package.

The following analytes were manually integrated due to incorrect integrations:

Perfluorooctanoic acid

Batch #: 18248026 (Sample number(s): 9779602-9779608, 9779611-9779613 UNSPK: 9779606)

The recovery(ies) for the following analyte(s) in the MS and/or MSD were below the acceptance window: 

Perfluorooctanoic acid

The recovery(ies) for one or more surrogates were below the acceptance window for sample(s) 9779602, 

9779603, 9779605, 9779606, 9779608, 9779612, MSD

SW-846 9060A  modified, Wet Chemistry

Batch #: 18247667632A (Sample number(s): 9779604 UNSPK: 9779604 BKG: 9779604)

The duplicate RPD for the following analyte(s) exceeded the acceptance window: TOC Solids/Sludges 

Combustion

Batch #: 18250667632A (Sample number(s): 9779603 UNSPK: 9779603 BKG: 9779603)

The duplicate RPD for the following analyte(s) exceeded the acceptance window: TOC Solids/Sludges 

Combustion

Batch #: 18250667632B (Sample number(s): 9779612 UNSPK: 9779612 BKG: 9779612)

The duplicate RPD for the following analyte(s) exceeded the acceptance window: TOC Solids/Sludges 

Combustion

Batch #: 18250667633A (Sample number(s): 9779602, 9779605-9779609 UNSPK: 9779606 BKG: 9779606)

The relative percent difference(s) for the following analyte(s) in the MS/MSD were outside acceptance 

windows: TOC Solids/Sludges Combustion

The duplicate RPD for the following analyte(s) exceeded the acceptance window: TOC Solids/Sludges 

Combustion

SW-846 9045D Nov 2004, Wet Chemistry

Sample #s: 9779606, 9779609

The pH was measured in water at 19.6 C.

Sample #s: 9779604

The pH was measured in water at 19.7 C.

Sample #s: 9779602, 9779603, 9779613

The pH was measured in water at 19.8 C.

Sample #s: 9779605, 9779611, 9779612

The pH was measured in water at 19.9 C.

SM 2540 G-2011 %Moisture Calc, Wet Chemistry

Batch #: 18243820003B (Sample number(s): 9779602-9779609, 9779611-9779613  BKG: 9779606)

The duplicate RPD for the following analyte(s) exceeded the acceptance window: Moisture, Moisture, 
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Moisture Duplicate
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ARCADIS 
ELLE Sample #:  SW 9779602 
ELLE Group #:  1981995 
Matrix: Soil 

Sample Description: BAAP-FFTA-SN-1-5.0-SO Grab Soil 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/28/2018 10:20  
SDG#:     PF011-01 

Submittal Date/Time:  08/30/2018 10:15 

 Dry 
Limit of 
Quantitation 

Dry
Limit of 
Detection 

Dry
Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name 

Dry
Result 

EPA 537 mod QSM 5.1 
table B-15 

ng/g ng/g ng/g ng/g LC/MS/MS Miscellaneous 

1 2.3 2.20.686:2 fluorotelomersulfonate 14478 27619-97-2 < 2.2 

1 2.3 2.20.578:2 fluorotelomersulfonate 14478 39108-34-4 < 2.2 

1 3.4 2.30.57NEtFOSAA 14478 2991-50-6 < 2.3 

NEtFOSAA is the acronym for N-ethyl perfluorooctanesulfonamidoacetic Acid.   
1 3.4 2.30.57NMeFOSAA 14478 2355-31-9 < 2.3 

NMeFOSAA is the acronym for N-methyl perfluorooctanesulfonamidoacetic Acid.   
1 0.91 0.680.23Perfluorobutanesulfonate 14478 375-73-5 < 0.68 

1 0.91 0.780.23Perfluorobutanoic acid 14478 375-22-4 < 0.78 

1 1.1 0.780.34Perfluorodecanoic acid 14478 335-76-2 < 0.78 

1 0.91 0.780.23Perfluorododecanoic acid 14478 307-55-1 < 0.78 

1 0.91 0.780.23Perfluoroheptanoic acid 14478 375-85-9 < 0.78 

1 0.91 0.730.23Perfluorohexanesulfonate 14478 355-46-4 < 0.73 

1 0.91 0.780.23Perfluorohexanoic acid 14478 307-24-4 < 0.78 

1 0.91 0.780.23Perfluorononanoic acid 14478 375-95-1 < 0.78 

1 0.91 0.740.23Perfluoro-octanesulfonate 14478 1763-23-1 < 0.74 

1 0.91 0.780.23Perfluorooctanoic acid 14478 335-67-1 0.76   J 

1 0.91 0.780.23Perfluoropentanoic acid 14478 2706-90-3 < 0.78 

1 0.91 0.780.23Perfluorotetradecanoic acid 14478 376-06-7 < 0.78 

1 0.91 0.780.23Perfluorotridecanoic acid 14478 72629-94-8 < 0.78 

1 0.91 0.780.23Perfluoroundecanoic acid 14478 2058-94-8 < 0.78 

The recovery for the labeled compound used as extraction standards is 
outside the QC acceptance limits as noted on the QC Summary. The 
following corrective action was taken:  The sample was reextracted 
within holding time and extraction standard recoveries were again 
outside QC limits. Both sets of data are included in the data package. 

SW-846 9060A  
modified 

mg/kg mg/kg mg/kg mg/kg Wet Chemistry 

1 486 486162TOC Solids/Sludges Combustion 02079 n.a. 1,490 

SW-846 9045D Nov 
2004 

Std. Units Std. Units Std. Units Std. Units 

1 0.01000.01000.0100pH 00394 n.a. 6.12 

The pH was measured in water at 19.8 C.   

SM 2540 G-2011 
%Moisture Calc 

% % % % Wet Chemistry 

1 0.50 0.500.50Moisture 00111 n.a. 14.9 

Moisture represents the loss in weight of the sample after oven drying at 
103 - 105 degrees Celsius. The moisture result reported is on an 
as-received basis. 

  

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  SW 9779602 
ELLE Group #:  1981995 
Matrix: Soil 

Sample Description: BAAP-FFTA-SN-1-5.0-SO Grab Soil 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/28/2018 10:20  
SDG#:     PF011-01 

Submittal Date/Time:  08/30/2018 10:15 

 Dry 
Limit of 
Quantitation 

Dry
Limit of 
Detection 

Dry
Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name 

Dry
Result 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

14478 PFAS in Soil by LC/MS/MS-DoD EPA 537 mod QSM 5.1 
table B-15 

1 18248026 09/06/2018  12:36 Joshua P Trost 1 

14510 PFAS Solid Prep - DoD EPA 537 mod QSM 5.1 
table B-15 

2 18248026 09/05/2018  17:30 Danielle D McCully 1 

02079 TOC Solids/Sludges Combustion SW-846 9060A  modified 1 18250667633A 09/08/2018  12:16 Drew M Gerhart 1 

00394 pH SW-846 9045D Nov 
2004 

1 18250039402B 09/07/2018  18:50 Jeremy L Bolf 1 

00111 Moisture SM 2540 G-2011 
%Moisture Calc 

1 18243820003B 08/31/2018  11:09 William C Schwebel 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  SW 9779603 
ELLE Group #:  1981995 
Matrix: Soil 

Sample Description: BAAP-FFTA-SN-1-20-SO Grab Soil 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/28/2018 13:25  
SDG#:     PF011-02 

Submittal Date/Time:  08/30/2018 10:15 

 Dry 
Limit of 
Quantitation 

Dry
Limit of 
Detection 

Dry
Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name 

Dry
Result 

EPA 537 mod QSM 5.1 
table B-15 

ng/g ng/g ng/g ng/g LC/MS/MS Miscellaneous 

1 2.0 1.90.606:2 fluorotelomersulfonate 14478 27619-97-2 < 1.9 

1 2.0 1.90.508:2 fluorotelomersulfonate 14478 39108-34-4 < 1.9 

1 3.0 2.00.50NEtFOSAA 14478 2991-50-6 < 2.0 

NEtFOSAA is the acronym for N-ethyl perfluorooctanesulfonamidoacetic Acid.   
1 3.0 2.00.50NMeFOSAA 14478 2355-31-9 < 2.0 

NMeFOSAA is the acronym for N-methyl perfluorooctanesulfonamidoacetic Acid.   
1 0.80 0.600.20Perfluorobutanesulfonate 14478 375-73-5 < 0.60 

1 0.80 0.680.20Perfluorobutanoic acid 14478 375-22-4 < 0.68 

1 1.0 0.680.30Perfluorodecanoic acid 14478 335-76-2 < 0.68 

1 0.80 0.680.20Perfluorododecanoic acid 14478 307-55-1 < 0.68 

1 0.80 0.680.20Perfluoroheptanoic acid 14478 375-85-9 < 0.68 

1 0.80 0.640.20Perfluorohexanesulfonate 14478 355-46-4 < 0.64 

1 0.80 0.680.20Perfluorohexanoic acid 14478 307-24-4 < 0.68 

1 0.80 0.680.20Perfluorononanoic acid 14478 375-95-1 < 0.68 

1 0.80 0.650.20Perfluoro-octanesulfonate 14478 1763-23-1 < 0.65 

1 0.80 0.680.20Perfluorooctanoic acid 14478 335-67-1 < 0.68 

1 0.80 0.680.20Perfluoropentanoic acid 14478 2706-90-3 < 0.68 

1 0.80 0.680.20Perfluorotetradecanoic acid 14478 376-06-7 < 0.68 

1 0.80 0.680.20Perfluorotridecanoic acid 14478 72629-94-8 < 0.68 

1 0.80 0.680.20Perfluoroundecanoic acid 14478 2058-94-8 < 0.68 

The recovery for the labeled compound used as extraction standards is 
outside the QC acceptance limits as noted on the QC Summary. The 
following corrective action was taken:  The sample was reextracted 
within holding time and extraction standard recoveries were again 
outside QC limits. Both sets of data are included in the data package. 

SW-846 9060A  
modified 

mg/kg mg/kg mg/kg mg/kg Wet Chemistry 

1 2,5602,560854TOC Solids/Sludges Combustion 02079 n.a. 13,500 

SW-846 9045D Nov 
2004 

Std. Units Std. Units Std. Units Std. Units 

1 0.01000.01000.0100pH 00394 n.a. 9.21 

The pH was measured in water at 19.8 C.   

SM 2540 G-2011 
%Moisture Calc 

% % % % Wet Chemistry 

1 0.50 0.500.50Moisture 00111 n.a. 3.3 

Moisture represents the loss in weight of the sample after oven drying at 
103 - 105 degrees Celsius. The moisture result reported is on an 
as-received basis. 

  

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  SW 9779603 
ELLE Group #:  1981995 
Matrix: Soil 

Sample Description: BAAP-FFTA-SN-1-20-SO Grab Soil 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/28/2018 13:25  
SDG#:     PF011-02 

Submittal Date/Time:  08/30/2018 10:15 

 Dry 
Limit of 
Quantitation 

Dry
Limit of 
Detection 

Dry
Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name 

Dry
Result 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

14478 PFAS in Soil by LC/MS/MS-DoD EPA 537 mod QSM 5.1 
table B-15 

1 18248026 09/06/2018  12:45 Joshua P Trost 1 

14510 PFAS Solid Prep - DoD EPA 537 mod QSM 5.1 
table B-15 

2 18248026 09/05/2018  17:30 Danielle D McCully 1 

02079 TOC Solids/Sludges Combustion SW-846 9060A  modified 1 18250667632A 09/10/2018  16:18 Drew M Gerhart 1 

00394 pH SW-846 9045D Nov 
2004 

1 18250039402B 09/07/2018  18:50 Jeremy L Bolf 1 

00111 Moisture SM 2540 G-2011 
%Moisture Calc 

1 18243820003B 08/31/2018  11:09 William C Schwebel 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  SW 9779604 
ELLE Group #:  1981995 
Matrix: Soil 

Sample Description: BAAP-FFTA-SN-1-35-SO Grab Soil 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/28/2018 13:40  
SDG#:     PF011-03 

Submittal Date/Time:  08/30/2018 10:15 

 Dry 
Limit of 
Quantitation 

Dry
Limit of 
Detection 

Dry
Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name 

Dry
Result 

EPA 537 mod QSM 5.1 
table B-15 

ng/g ng/g ng/g ng/g LC/MS/MS Miscellaneous 

1 2.0 1.90.596:2 fluorotelomersulfonate 14478 27619-97-2 < 1.9 

1 2.0 1.90.498:2 fluorotelomersulfonate 14478 39108-34-4 < 1.9 

1 3.0 2.00.49NEtFOSAA 14478 2991-50-6 < 2.0 

NEtFOSAA is the acronym for N-ethyl perfluorooctanesulfonamidoacetic Acid.   
1 3.0 2.00.49NMeFOSAA 14478 2355-31-9 < 2.0 

NMeFOSAA is the acronym for N-methyl perfluorooctanesulfonamidoacetic Acid.   
1 0.79 0.590.20Perfluorobutanesulfonate 14478 375-73-5 < 0.59 

1 0.79 0.670.20Perfluorobutanoic acid 14478 375-22-4 < 0.67 

1 0.99 0.670.30Perfluorodecanoic acid 14478 335-76-2 < 0.67 

1 0.79 0.670.20Perfluorododecanoic acid 14478 307-55-1 < 0.67 

1 0.79 0.670.20Perfluoroheptanoic acid 14478 375-85-9 < 0.67 

1 0.79 0.630.20Perfluorohexanesulfonate 14478 355-46-4 < 0.63 

1 0.79 0.670.20Perfluorohexanoic acid 14478 307-24-4 < 0.67 

1 0.79 0.670.20Perfluorononanoic acid 14478 375-95-1 < 0.67 

1 0.79 0.640.20Perfluoro-octanesulfonate 14478 1763-23-1 < 0.64 

1 0.79 0.670.20Perfluorooctanoic acid 14478 335-67-1 < 0.67 

1 0.79 0.670.20Perfluoropentanoic acid 14478 2706-90-3 < 0.67 

1 0.79 0.670.20Perfluorotetradecanoic acid 14478 376-06-7 < 0.67 

1 0.79 0.670.20Perfluorotridecanoic acid 14478 72629-94-8 < 0.67 

1 0.79 0.670.20Perfluoroundecanoic acid 14478 2058-94-8 < 0.67 

SW-846 9060A  
modified 

mg/kg mg/kg mg/kg mg/kg Wet Chemistry 

1 311 311104TOC Solids/Sludges Combustion 02079 n.a. 2,480 

SW-846 9045D Nov 
2004 

Std. Units Std. Units Std. Units Std. Units 

1 0.01000.01000.0100pH 00394 n.a. 9.29 

The pH was measured in water at 19.7 C.   

SM 2540 G-2011 
%Moisture Calc 

% % % % Wet Chemistry 

1 0.50 0.500.50Moisture 00111 n.a. 2.6 

Moisture represents the loss in weight of the sample after oven drying at 
103 - 105 degrees Celsius. The moisture result reported is on an 
as-received basis. 

  

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  SW 9779604 
ELLE Group #:  1981995 
Matrix: Soil 

Sample Description: BAAP-FFTA-SN-1-35-SO Grab Soil 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/28/2018 13:40  
SDG#:     PF011-03 

Submittal Date/Time:  08/30/2018 10:15 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

14478 PFAS in Soil by LC/MS/MS-DoD EPA 537 mod QSM 5.1 
table B-15 

1 18248026 09/06/2018  12:54 Joshua P Trost 1 

14510 PFAS Solid Prep - DoD EPA 537 mod QSM 5.1 
table B-15 

2 18248026 09/05/2018  17:30 Danielle D McCully 1 

02079 TOC Solids/Sludges Combustion SW-846 9060A  modified 1 18247667632A 09/04/2018  23:09 Drew M Gerhart 1 

00394 pH SW-846 9045D Nov 
2004 

1 18250039402B 09/07/2018  18:50 Jeremy L Bolf 1 

00111 Moisture SM 2540 G-2011 
%Moisture Calc 

1 18243820003B 08/31/2018  11:09 William C Schwebel 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  SW 9779605 
ELLE Group #:  1981995 
Matrix: Soil 

Sample Description: BAAP-FFTA-SN-1-50-SO Grab Soil 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/28/2018 14:35  
SDG#:     PF011-04 

Submittal Date/Time:  08/30/2018 10:15 

 Dry 
Limit of 
Quantitation 

Dry
Limit of 
Detection 

Dry
Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name 

Dry
Result 

EPA 537 mod QSM 5.1 
table B-15 

ng/g ng/g ng/g ng/g LC/MS/MS Miscellaneous 

1 2.0 1.90.616:2 fluorotelomersulfonate 14478 27619-97-2 < 1.9 

1 2.0 1.90.518:2 fluorotelomersulfonate 14478 39108-34-4 < 1.9 

1 3.1 2.00.51NEtFOSAA 14478 2991-50-6 < 2.0 

NEtFOSAA is the acronym for N-ethyl perfluorooctanesulfonamidoacetic Acid.   
1 3.1 2.00.51NMeFOSAA 14478 2355-31-9 < 2.0 

NMeFOSAA is the acronym for N-methyl perfluorooctanesulfonamidoacetic Acid.   
1 0.82 0.610.20Perfluorobutanesulfonate 14478 375-73-5 < 0.61 

1 0.82 0.690.20Perfluorobutanoic acid 14478 375-22-4 < 0.69 

1 1.0 0.690.31Perfluorodecanoic acid 14478 335-76-2 < 0.69 

1 0.82 0.690.20Perfluorododecanoic acid 14478 307-55-1 < 0.69 

1 0.82 0.690.20Perfluoroheptanoic acid 14478 375-85-9 < 0.69 

1 0.82 0.650.20Perfluorohexanesulfonate 14478 355-46-4 < 0.65 

1 0.82 0.690.20Perfluorohexanoic acid 14478 307-24-4 < 0.69 

1 0.82 0.690.20Perfluorononanoic acid 14478 375-95-1 < 0.69 

1 0.82 0.660.20Perfluoro-octanesulfonate 14478 1763-23-1 < 0.66 

1 0.82 0.690.20Perfluorooctanoic acid 14478 335-67-1 1.1 

1 0.82 0.690.20Perfluoropentanoic acid 14478 2706-90-3 < 0.69 

1 0.82 0.690.20Perfluorotetradecanoic acid 14478 376-06-7 < 0.69 

1 0.82 0.690.20Perfluorotridecanoic acid 14478 72629-94-8 < 0.69 

1 0.82 0.690.20Perfluoroundecanoic acid 14478 2058-94-8 < 0.69 

The recovery for the labeled compound used as extraction standards is 
outside the QC acceptance limits as noted on the QC Summary. The 
following corrective action was taken:  The sample was reextracted 
within holding time and extraction standard recoveries were again 
outside QC limits. Both sets of data are included in the data package. 

SW-846 9060A  
modified 

mg/kg mg/kg mg/kg mg/kg Wet Chemistry 

1 325 325108TOC Solids/Sludges Combustion 02079 n.a. 3,730 

SW-846 9045D Nov 
2004 

Std. Units Std. Units Std. Units Std. Units 

1 0.01000.01000.0100pH 00394 n.a. 9.39 

The pH was measured in water at 19.9 C.   

SM 2540 G-2011 
%Moisture Calc 

% % % % Wet Chemistry 

1 0.50 0.500.50Moisture 00111 n.a. 3.0 

Moisture represents the loss in weight of the sample after oven drying at 
103 - 105 degrees Celsius. The moisture result reported is on an 
as-received basis. 

  

*=This limit was used in the evaluation of the final result 

Page 12 of 43



 
REVISED 

 

 

ARCADIS 
ELLE Sample #:  SW 9779605 
ELLE Group #:  1981995 
Matrix: Soil 

Sample Description: BAAP-FFTA-SN-1-50-SO Grab Soil 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/28/2018 14:35  
SDG#:     PF011-04 

Submittal Date/Time:  08/30/2018 10:15 

 Dry 
Limit of 
Quantitation 

Dry
Limit of 
Detection 

Dry
Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name 

Dry
Result 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

14478 PFAS in Soil by LC/MS/MS-DoD EPA 537 mod QSM 5.1 
table B-15 

1 18248026 09/06/2018  13:03 Joshua P Trost 1 

14510 PFAS Solid Prep - DoD EPA 537 mod QSM 5.1 
table B-15 

2 18248026 09/05/2018  17:30 Danielle D McCully 1 

02079 TOC Solids/Sludges Combustion SW-846 9060A  modified 2 18250667633A 09/08/2018  12:29 Drew M Gerhart 1 

00394 pH SW-846 9045D Nov 
2004 

1 18250039402B 09/07/2018  18:50 Jeremy L Bolf 1 

00111 Moisture SM 2540 G-2011 
%Moisture Calc 

1 18243820003B 08/31/2018  11:09 William C Schwebel 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  SW 9779606 
ELLE Group #:  1981995 
Matrix: Soil 

Sample Description: BAAP-FFTA-SN-1-65-SO Grab Soil 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/28/2018 15:15  
SDG#:     PF011-05BKG 

Submittal Date/Time:  08/30/2018 10:15 

 Dry 
Limit of 
Quantitation 

Dry
Limit of 
Detection 

Dry
Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name 

Dry
Result 

EPA 537 mod QSM 5.1 
table B-15 

ng/g ng/g ng/g ng/g LC/MS/MS Miscellaneous 

1 1.9 1.80.576:2 fluorotelomersulfonate 14478 27619-97-2 < 1.8 

1 1.9 1.80.478:2 fluorotelomersulfonate 14478 39108-34-4 < 1.8 

1 2.8 1.90.47NEtFOSAA 14478 2991-50-6 < 1.9 

NEtFOSAA is the acronym for N-ethyl perfluorooctanesulfonamidoacetic Acid.   
1 2.8 1.90.47NMeFOSAA 14478 2355-31-9 < 1.9 

NMeFOSAA is the acronym for N-methyl perfluorooctanesulfonamidoacetic Acid.   
1 0.76 0.570.19Perfluorobutanesulfonate 14478 375-73-5 < 0.57 

1 0.76 0.640.19Perfluorobutanoic acid 14478 375-22-4 < 0.64 

1 0.95 0.640.28Perfluorodecanoic acid 14478 335-76-2 < 0.64 

1 0.76 0.640.19Perfluorododecanoic acid 14478 307-55-1 < 0.64 

1 0.76 0.640.19Perfluoroheptanoic acid 14478 375-85-9 < 0.64 

1 0.76 0.610.19Perfluorohexanesulfonate 14478 355-46-4 < 0.61 

1 0.76 0.640.19Perfluorohexanoic acid 14478 307-24-4 < 0.64 

1 0.76 0.640.19Perfluorononanoic acid 14478 375-95-1 < 0.64 

1 0.76 0.610.19Perfluoro-octanesulfonate 14478 1763-23-1 < 0.61 

1 0.76 0.640.19Perfluorooctanoic acid 14478 335-67-1 1.1 

1 0.76 0.640.19Perfluoropentanoic acid 14478 2706-90-3 < 0.64 

1 0.76 0.640.19Perfluorotetradecanoic acid 14478 376-06-7 < 0.64 

1 0.76 0.640.19Perfluorotridecanoic acid 14478 72629-94-8 < 0.64 

1 0.76 0.640.19Perfluoroundecanoic acid 14478 2058-94-8 < 0.64 

The recovery for the labeled compound used as extraction standards is 
outside the QC acceptance limits as noted on the QC Summary. The 
following corrective action was taken:  The sample was reextracted 
within holding time and extraction standard recoveries were again 
outside QC limits. Both sets of data are included in the data package. 

SW-846 9060A  
modified 

mg/kg mg/kg mg/kg mg/kg Wet Chemistry 

1 312 312104TOC Solids/Sludges Combustion 02079 n.a. 1,770 

SW-846 9045D Nov 
2004 

Std. Units Std. Units Std. Units Std. Units 

1 0.01000.01000.0100pH 00394 n.a. 9.41 

The pH was measured in water at 19.6 C.   

SM 2540 G-2011 
%Moisture Calc 

% % % % Wet Chemistry 

1 0.50 0.500.50Moisture 00111 n.a. 3.9 

Moisture represents the loss in weight of the sample after oven drying at 
103 - 105 degrees Celsius. The moisture result reported is on an 
as-received basis. 

  

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  SW 9779606 
ELLE Group #:  1981995 
Matrix: Soil 

Sample Description: BAAP-FFTA-SN-1-65-SO Grab Soil 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/28/2018 15:15  
SDG#:     PF011-05BKG 

Submittal Date/Time:  08/30/2018 10:15 

 Dry 
Limit of 
Quantitation 

Dry
Limit of 
Detection 

Dry
Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name 

Dry
Result 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

14478 PFAS in Soil by LC/MS/MS-DoD EPA 537 mod QSM 5.1 
table B-15 

1 18248026 09/06/2018  13:12 Joshua P Trost 1 

14510 PFAS Solid Prep - DoD EPA 537 mod QSM 5.1 
table B-15 

2 18248026 09/05/2018  17:30 Danielle D McCully 1 

02079 TOC Solids/Sludges Combustion SW-846 9060A  modified 1 18250667633A 09/08/2018  12:42 Drew M Gerhart 1 

00394 pH SW-846 9045D Nov 
2004 

1 18250039403A 09/07/2018  19:40 Jeremy L Bolf 1 

00111 Moisture SM 2540 G-2011 
%Moisture Calc 

1 18243820003B 08/31/2018  11:09 William C Schwebel 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  SW 9779607 
ELLE Group #:  1981995 
Matrix: Soil 

Sample Description: BAAP-FFTA-SN-1-65-SOMS Grab Soil 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/28/2018 15:15  
SDG#:     PF011-05MS 

Submittal Date/Time:  08/30/2018 10:15 

 Dry 
Limit of 
Quantitation 

Dry
Limit of 
Detection 

Dry
Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name 

Dry
Result 

EPA 537 mod QSM 5.1 
table B-15 

ng/g ng/g ng/g ng/g LC/MS/MS Miscellaneous 

1 2.0 1.90.596:2 fluorotelomersulfonate 14478 27619-97-2 4.4 

1 2.0 1.90.498:2 fluorotelomersulfonate 14478 39108-34-4 4.0 

1 2.9 2.00.49NEtFOSAA 14478 2991-50-6 1.4    J 

NEtFOSAA is the acronym for N-ethyl perfluorooctanesulfonamidoacetic Acid.   
1 2.9 2.00.49NMeFOSAA 14478 2355-31-9 1.4    J 

NMeFOSAA is the acronym for N-methyl perfluorooctanesulfonamidoacetic Acid.   
1 0.79 0.590.20Perfluorobutanesulfonate 14478 375-73-5 1.1 

1 0.79 0.670.20Perfluorobutanoic acid 14478 375-22-4 1.4 

1 0.98 0.670.29Perfluorodecanoic acid 14478 335-76-2 1.4 

1 0.79 0.670.20Perfluorododecanoic acid 14478 307-55-1 1.5 

1 0.79 0.670.20Perfluoroheptanoic acid 14478 375-85-9 1.2 

1 0.79 0.630.20Perfluorohexanesulfonate 14478 355-46-4 1.4 

1 0.79 0.670.20Perfluorohexanoic acid 14478 307-24-4 1.3 

1 0.79 0.670.20Perfluorononanoic acid 14478 375-95-1 1.3 

1 0.79 0.640.20Perfluoro-octanesulfonate 14478 1763-23-1 1.4 

1 0.79 0.670.20Perfluorooctanoic acid 14478 335-67-1 2.0 

1 0.79 0.670.20Perfluoropentanoic acid 14478 2706-90-3 1.4 

1 0.79 0.670.20Perfluorotetradecanoic acid 14478 376-06-7 1.5 

1 0.79 0.670.20Perfluorotridecanoic acid 14478 72629-94-8 1.4 

1 0.79 0.670.20Perfluoroundecanoic acid 14478 2058-94-8 1.2 

SW-846 9060A  
modified 

mg/kg mg/kg mg/kg mg/kg Wet Chemistry 

1 737 737246TOC Solids/Sludges Combustion 02079 n.a. 7,660 

SM 2540 G-2011 
%Moisture Calc 

% % % % Wet Chemistry 

1 0.50 0.500.50Moisture 00118 n.a. 3.9 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

14478 PFAS in Soil by LC/MS/MS-DoD EPA 537 mod QSM 5.1 
table B-15 

1 18248026 09/06/2018  13:21 Joshua P Trost 1 

14510 PFAS Solid Prep - DoD EPA 537 mod QSM 5.1 
table B-15 

2 18248026 09/05/2018  17:30 Danielle D McCully 1 

02079 TOC Solids/Sludges Combustion SW-846 9060A  modified 1 18250667633A 09/08/2018  12:55 Drew M Gerhart 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  SW 9779607 
ELLE Group #:  1981995 
Matrix: Soil 

Sample Description: BAAP-FFTA-SN-1-65-SOMS Grab Soil 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/28/2018 15:15  
SDG#:     PF011-05MS 

Submittal Date/Time:  08/30/2018 10:15 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

00118 Moisture SM 2540 G-2011 
%Moisture Calc 

1 18243820003B 08/31/2018  11:09 William C Schwebel 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  SW 9779608 
ELLE Group #:  1981995 
Matrix: Soil 

Sample Description: BAAP-FFTA-SN-1-65-SOMSD Grab Soil 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/28/2018 15:15  
SDG#:     PF011-05MSD 

Submittal Date/Time:  08/30/2018 10:15 

 Dry 
Limit of 
Quantitation 

Dry
Limit of 
Detection 

Dry
Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name 

Dry
Result 

EPA 537 mod QSM 5.1 
table B-15 

ng/g ng/g ng/g ng/g LC/MS/MS Miscellaneous 

1 2.1 2.00.626:2 fluorotelomersulfonate 14478 27619-97-2 4.7 

1 2.1 2.00.528:2 fluorotelomersulfonate 14478 39108-34-4 4.7 

1 3.1 2.10.52NEtFOSAA 14478 2991-50-6 1.7    J 

NEtFOSAA is the acronym for N-ethyl perfluorooctanesulfonamidoacetic Acid.   
1 3.1 2.10.52NMeFOSAA 14478 2355-31-9 1.3    J 

NMeFOSAA is the acronym for N-methyl perfluorooctanesulfonamidoacetic Acid.   
1 0.83 0.620.21Perfluorobutanesulfonate 14478 375-73-5 1.3 

1 0.83 0.710.21Perfluorobutanoic acid 14478 375-22-4 1.4 

1 1.0 0.710.31Perfluorodecanoic acid 14478 335-76-2 1.4 

1 0.83 0.710.21Perfluorododecanoic acid 14478 307-55-1 1.3 

1 0.83 0.710.21Perfluoroheptanoic acid 14478 375-85-9 1.4 

1 0.83 0.670.21Perfluorohexanesulfonate 14478 355-46-4 1.4 

1 0.83 0.710.21Perfluorohexanoic acid 14478 307-24-4 1.3 

1 0.83 0.710.21Perfluorononanoic acid 14478 375-95-1 1.4 

1 0.83 0.680.21Perfluoro-octanesulfonate 14478 1763-23-1 1.5 

1 0.83 0.710.21Perfluorooctanoic acid 14478 335-67-1 2.2 

1 0.83 0.710.21Perfluoropentanoic acid 14478 2706-90-3 1.5 

1 0.83 0.710.21Perfluorotetradecanoic acid 14478 376-06-7 1.6 

1 0.83 0.710.21Perfluorotridecanoic acid 14478 72629-94-8 1.4 

1 0.83 0.710.21Perfluoroundecanoic acid 14478 2058-94-8 1.3 

The recovery for the labeled compound used as extraction standards is 
outside the QC acceptance limits as noted on the QC Summary. The 
following corrective action was taken:  The sample was reextracted 
within holding time and extraction standard recoveries were again 
outside QC limits. Both sets of data are included in the data package. 

SW-846 9060A  
modified 

mg/kg mg/kg mg/kg mg/kg Wet Chemistry 

1 730 730243TOC Solids/Sludges Combustion 02079 n.a. 9,870 

SM 2540 G-2011 
%Moisture Calc 

% % % % Wet Chemistry 

1 0.50 0.500.50Moisture 00118 n.a. 3.9 

Laboratory Sample Analysis Record 

Analyst Dilution
Factor

Trial# Batch#  Analysis
Date and Time

CAT 
No. 

Analysis Name Method 

14478 PFAS in Soil by LC/MS/MS-DoD EPA 537 mod QSM 5.1 
table B-15 

1 18248026 09/06/2018  13:30 Joshua P Trost 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  SW 9779608 
ELLE Group #:  1981995 
Matrix: Soil 

Sample Description: BAAP-FFTA-SN-1-65-SOMSD Grab Soil 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/28/2018 15:15  
SDG#:     PF011-05MSD 

Submittal Date/Time:  08/30/2018 10:15 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

14510 PFAS Solid Prep - DoD EPA 537 mod QSM 5.1 
table B-15 

2 18248026 09/05/2018  17:30 Danielle D McCully 1 

02079 TOC Solids/Sludges Combustion SW-846 9060A  modified 1 18250667633A 09/08/2018  13:08 Drew M Gerhart 1 

00118 Moisture SM 2540 G-2011 
%Moisture Calc 

1 18243820003B 08/31/2018  11:09 William C Schwebel 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  SW 9779609 
ELLE Group #:  1981995 
Matrix: Soil 

Sample Description: BAAP-FFTA-SN-1-65-SODUP Grab Soil 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/28/2018 15:15  
SDG#:     PF011-05DUP 

Submittal Date/Time:  08/30/2018 10:15 

 Dry 
Limit of 
Quantitation 

Dry
Limit of 
Detection 

Dry
Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name 

Dry
Result 

SW-846 9060A  
modified 

mg/kg mg/kg mg/kg mg/kg Wet Chemistry 

1 315 315105TOC Solids/Sludges Combustion 02079 n.a. 1,570 

SW-846 9045D Nov 
2004 

Std. Units Std. Units Std. Units Std. Units 

1 0.01000.01000.0100pH 00394 n.a. 9.41 

The pH was measured in water at 19.6 C.   

SM 2540 G-2011 
%Moisture Calc 

% % % % Wet Chemistry 

1 0.50 0.500.50Moisture 00118 n.a. 3.9 

1 0.50 0.500.50Moisture Duplicate 00121 n.a. 4.3 

The duplicate moisture value is provided to assess the precision of the 
moisture test.  For comparability purposes, the initial moisture 
determination is the value used to perform dry weight calculations. 

  

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

02079 TOC Solids/Sludges Combustion SW-846 9060A  modified 1 18250667633A 09/08/2018  13:21 Drew M Gerhart 1 

00394 pH SW-846 9045D Nov 
2004 

1 18250039403A 09/07/2018  19:40 Jeremy L Bolf 1 

00118 Moisture SM 2540 G-2011 
%Moisture Calc 

1 18243820003B 08/31/2018  11:09 William C Schwebel 1 

00121 Moisture Duplicate SM 2540 G-2011 
%Moisture Calc 

1 18243820003B 08/31/2018  11:09 William C Schwebel 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  WW 9779610 
ELLE Group #:  1981995 
Matrix: Water 

Sample Description: BAAP-FB-SO-082818 Grab Water 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/28/2018 10:30  
SDG#:     PF011-06FB 

Submittal Date/Time:  08/30/2018 10:15 

  
Limit of 
Quantitation 

Limit of 
Detection 

Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name Result 

EPA 537 mod QSM 5.1 
table B-15 

ng/l ng/l ng/l ng/l LC/MS/MS Miscellaneous 

1 2.6 1.80.886:2 fluorotelomersulfonate 14434 27619-97-2 < 1.8 

1 2.6 1.80.888:2 fluorotelomersulfonate 14434 39108-34-4 < 1.8 

1 2.6 2.10.88NEtFOSAA 14434 2991-50-6 < 2.1 

NEtFOSAA is the acronym for N-ethyl perfluorooctanesulfonamidoacetic Acid.   
1 2.6 2.10.88NMeFOSAA 14434 2355-31-9 < 2.1 

NMeFOSAA is the acronym for N-methyl perfluorooctanesulfonamidoacetic Acid.   
1 1.8 0.970.26Perfluorobutanesulfonate 14434 375-73-5 < 0.97 

1 5.3 4.21.8Perfluorobutanoic acid 14434 375-22-4 < 4.2 

1 1.8 1.10.44Perfluorodecanoic acid 14434 335-76-2 < 1.1 

1 1.8 1.10.44Perfluorododecanoic acid 14434 307-55-1 < 1.1 

1 1.8 1.10.35Perfluoroheptanoic acid 14434 375-85-9 < 1.1 

1 1.8 0.970.35Perfluorohexanesulfonate 14434 355-46-4 < 0.97 

1 1.8 1.10.44Perfluorohexanoic acid 14434 307-24-4 < 1.1 

1 1.8 1.10.35Perfluorononanoic acid 14434 375-95-1 < 1.1 

1 1.8 1.10.44Perfluoro-octanesulfonate 14434 1763-23-1 < 1.1 

1 1.8 1.10.44Perfluorooctanoic acid 14434 335-67-1 < 1.1 

1 5.3 4.21.8Perfluoropentanoic acid 14434 2706-90-3 < 4.2 

1 1.8 1.10.53Perfluorotetradecanoic acid 14434 376-06-7 < 1.1 

1 1.8 1.10.53Perfluorotridecanoic acid 14434 72629-94-8 < 1.1 

1 1.8 1.10.44Perfluoroundecanoic acid 14434 2058-94-8 < 1.1 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

14434 PFAS in Water by 
LC/MS/MS-DoD 

EPA 537 mod QSM 5.1 
table B-15 

1 18249001 09/07/2018  12:49 Marissa C Drexinger 1 

14465 PFAS Water Prep - DoD EPA 537 mod QSM 5.1 
table B-15 

2 18249001 09/06/2018  08:00 Courtney J Fatta 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  SW 9779611 
ELLE Group #:  1981995 
Matrix: Soil 

Sample Description: BAAP-FD-SO-082818 Grab Soil 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/28/2018  
SDG#:     PF011-07FD 

Submittal Date/Time:  08/30/2018 10:15 

 Dry 
Limit of 
Quantitation 

Dry
Limit of 
Detection 

Dry
Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name 

Dry
Result 

EPA 537 mod QSM 5.1 
table B-15 

ng/g ng/g ng/g ng/g LC/MS/MS Miscellaneous 

1 1.9 1.80.576:2 fluorotelomersulfonate 14478 27619-97-2 < 1.8 

1 1.9 1.80.478:2 fluorotelomersulfonate 14478 39108-34-4 < 1.8 

1 2.8 1.90.47NEtFOSAA 14478 2991-50-6 < 1.9 

NEtFOSAA is the acronym for N-ethyl perfluorooctanesulfonamidoacetic Acid.   
1 2.8 1.90.47NMeFOSAA 14478 2355-31-9 < 1.9 

NMeFOSAA is the acronym for N-methyl perfluorooctanesulfonamidoacetic Acid.   
1 0.76 0.570.19Perfluorobutanesulfonate 14478 375-73-5 < 0.57 

1 0.76 0.640.19Perfluorobutanoic acid 14478 375-22-4 < 0.64 

1 0.95 0.640.28Perfluorodecanoic acid 14478 335-76-2 < 0.64 

1 0.76 0.640.19Perfluorododecanoic acid 14478 307-55-1 < 0.64 

1 0.76 0.640.19Perfluoroheptanoic acid 14478 375-85-9 < 0.64 

1 0.76 0.610.19Perfluorohexanesulfonate 14478 355-46-4 < 0.61 

1 0.76 0.640.19Perfluorohexanoic acid 14478 307-24-4 < 0.64 

1 0.76 0.640.19Perfluorononanoic acid 14478 375-95-1 < 0.64 

1 0.76 0.620.19Perfluoro-octanesulfonate 14478 1763-23-1 < 0.62 

1 0.76 0.640.19Perfluorooctanoic acid 14478 335-67-1 2.5 

1 0.76 0.640.19Perfluoropentanoic acid 14478 2706-90-3 < 0.64 

1 0.76 0.640.19Perfluorotetradecanoic acid 14478 376-06-7 < 0.64 

1 0.76 0.640.19Perfluorotridecanoic acid 14478 72629-94-8 < 0.64 

1 0.76 0.640.19Perfluoroundecanoic acid 14478 2058-94-8 < 0.64 

SW-846 9060A  
modified 

mg/kg mg/kg mg/kg mg/kg Wet Chemistry 

1 307 307102TOC Solids/Sludges Combustion 02079 n.a. 2,040 

SW-846 9045D Nov 
2004 

Std. Units Std. Units Std. Units Std. Units 

1 0.01000.01000.0100pH 00394 n.a. 9.44 

The pH was measured in water at 19.9 C.   

SM 2540 G-2011 
%Moisture Calc 

% % % % Wet Chemistry 

1 0.50 0.500.50Moisture 00111 n.a. 2.2 

Moisture represents the loss in weight of the sample after oven drying at 
103 - 105 degrees Celsius. The moisture result reported is on an 
as-received basis. 

  

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  SW 9779611 
ELLE Group #:  1981995 
Matrix: Soil 

Sample Description: BAAP-FD-SO-082818 Grab Soil 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/28/2018  
SDG#:     PF011-07FD 

Submittal Date/Time:  08/30/2018 10:15 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

14478 PFAS in Soil by LC/MS/MS-DoD EPA 537 mod QSM 5.1 
table B-15 

1 18248026 09/06/2018  13:48 Joshua P Trost 1 

14510 PFAS Solid Prep - DoD EPA 537 mod QSM 5.1 
table B-15 

2 18248026 09/05/2018  17:30 Danielle D McCully 1 

02079 TOC Solids/Sludges Combustion SW-846 9060A  modified 1 18250667633B 09/08/2018  13:34 Drew M Gerhart 1 

00394 pH SW-846 9045D Nov 
2004 

1 18250039403A 09/07/2018  19:40 Jeremy L Bolf 1 

00111 Moisture SM 2540 G-2011 
%Moisture Calc 

1 18243820003B 08/31/2018  11:09 William C Schwebel 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  SW 9779612 
ELLE Group #:  1981995 
Matrix: Soil 

Sample Description: BAAP-FFTA-SN-1-80-SO Grab Soil 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/29/2018 08:20  
SDG#:     PF011-08 

Submittal Date/Time:  08/30/2018 10:15 

 Dry 
Limit of 
Quantitation 

Dry
Limit of 
Detection 

Dry
Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name 

Dry
Result 

EPA 537 mod QSM 5.1 
table B-15 

ng/g ng/g ng/g ng/g LC/MS/MS Miscellaneous 

1 1.9 1.80.566:2 fluorotelomersulfonate 14478 27619-97-2 < 1.8 

1 1.9 1.80.478:2 fluorotelomersulfonate 14478 39108-34-4 < 1.8 

1 2.8 1.90.47NEtFOSAA 14478 2991-50-6 < 1.9 

NEtFOSAA is the acronym for N-ethyl perfluorooctanesulfonamidoacetic Acid.   
1 2.8 1.90.47NMeFOSAA 14478 2355-31-9 < 1.9 

NMeFOSAA is the acronym for N-methyl perfluorooctanesulfonamidoacetic Acid.   
1 0.75 0.560.19Perfluorobutanesulfonate 14478 375-73-5 < 0.56 

1 0.75 0.630.19Perfluorobutanoic acid 14478 375-22-4 < 0.63 

1 0.93 0.630.28Perfluorodecanoic acid 14478 335-76-2 < 0.63 

1 0.75 0.630.19Perfluorododecanoic acid 14478 307-55-1 < 0.63 

1 0.75 0.630.19Perfluoroheptanoic acid 14478 375-85-9 < 0.63 

1 0.75 0.600.19Perfluorohexanesulfonate 14478 355-46-4 < 0.60 

1 0.75 0.630.19Perfluorohexanoic acid 14478 307-24-4 < 0.63 

1 0.75 0.630.19Perfluorononanoic acid 14478 375-95-1 < 0.63 

1 0.75 0.610.19Perfluoro-octanesulfonate 14478 1763-23-1 < 0.61 

1 0.75 0.630.19Perfluorooctanoic acid 14478 335-67-1 0.25   J 

1 0.75 0.630.19Perfluoropentanoic acid 14478 2706-90-3 < 0.63 

1 0.75 0.630.19Perfluorotetradecanoic acid 14478 376-06-7 < 0.63 

1 0.75 0.630.19Perfluorotridecanoic acid 14478 72629-94-8 < 0.63 

1 0.75 0.630.19Perfluoroundecanoic acid 14478 2058-94-8 < 0.63 

The recovery for the labeled compound used as extraction standards is 
outside the QC acceptance limits as noted on the QC Summary. The 
following corrective action was taken:  The sample was reextracted 
within holding time and extraction standard recoveries were again 
outside QC limits. Both sets of data are included in the data package. 

SW-846 9060A  
modified 

mg/kg mg/kg mg/kg mg/kg Wet Chemistry 

1 308 308103TOC Solids/Sludges Combustion 02079 n.a. 1,690 

SW-846 9045D Nov 
2004 

Std. Units Std. Units Std. Units Std. Units 

1 0.01000.01000.0100pH 00394 n.a. 9.38 

The pH was measured in water at 19.9 C.   

SM 2540 G-2011 
%Moisture Calc 

% % % % Wet Chemistry 

1 0.50 0.500.50Moisture 00111 n.a. 1.7 

Moisture represents the loss in weight of the sample after oven drying at 
103 - 105 degrees Celsius. The moisture result reported is on an 
as-received basis. 

  

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  SW 9779612 
ELLE Group #:  1981995 
Matrix: Soil 

Sample Description: BAAP-FFTA-SN-1-80-SO Grab Soil 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/29/2018 08:20  
SDG#:     PF011-08 

Submittal Date/Time:  08/30/2018 10:15 

 Dry 
Limit of 
Quantitation 

Dry
Limit of 
Detection 

Dry
Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name 

Dry
Result 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

14478 PFAS in Soil by LC/MS/MS-DoD EPA 537 mod QSM 5.1 
table B-15 

1 18248026 09/06/2018  13:57 Joshua P Trost 1 

14510 PFAS Solid Prep - DoD EPA 537 mod QSM 5.1 
table B-15 

2 18248026 09/05/2018  17:30 Danielle D McCully 1 

02079 TOC Solids/Sludges Combustion SW-846 9060A  modified 1 18250667632B 09/08/2018  09:15 Drew M Gerhart 1 

00394 pH SW-846 9045D Nov 
2004 

1 18250039402B 09/07/2018  18:50 Jeremy L Bolf 1 

00111 Moisture SM 2540 G-2011 
%Moisture Calc 

1 18243820003B 08/31/2018  11:09 William C Schwebel 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  SW 9779613 
ELLE Group #:  1981995 
Matrix: Soil 

Sample Description: BAAP-FFTA-SN-1-WT84-SO Grab Soil 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/29/2018 08:50  
SDG#:     PF011-09 

Submittal Date/Time:  08/30/2018 10:15 

 Dry 
Limit of 
Quantitation 

Dry
Limit of 
Detection 

Dry
Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name 

Dry
Result 

EPA 537 mod QSM 5.1 
table B-15 

ng/g ng/g ng/g ng/g LC/MS/MS Miscellaneous 

1 2.0 1.90.606:2 fluorotelomersulfonate 14478 27619-97-2 < 1.9 

1 2.0 1.90.508:2 fluorotelomersulfonate 14478 39108-34-4 < 1.9 

1 3.0 2.00.50NEtFOSAA 14478 2991-50-6 < 2.0 

NEtFOSAA is the acronym for N-ethyl perfluorooctanesulfonamidoacetic Acid.   
1 3.0 2.00.50NMeFOSAA 14478 2355-31-9 < 2.0 

NMeFOSAA is the acronym for N-methyl perfluorooctanesulfonamidoacetic Acid.   
1 0.80 0.600.20Perfluorobutanesulfonate 14478 375-73-5 < 0.60 

1 0.80 0.680.20Perfluorobutanoic acid 14478 375-22-4 < 0.68 

1 1.0 0.680.30Perfluorodecanoic acid 14478 335-76-2 < 0.68 

1 0.80 0.680.20Perfluorododecanoic acid 14478 307-55-1 < 0.68 

1 0.80 0.680.20Perfluoroheptanoic acid 14478 375-85-9 < 0.68 

1 0.80 0.640.20Perfluorohexanesulfonate 14478 355-46-4 < 0.64 

1 0.80 0.680.20Perfluorohexanoic acid 14478 307-24-4 < 0.68 

1 0.80 0.680.20Perfluorononanoic acid 14478 375-95-1 < 0.68 

1 0.80 0.650.20Perfluoro-octanesulfonate 14478 1763-23-1 < 0.65 

1 0.80 0.680.20Perfluorooctanoic acid 14478 335-67-1 5.0 

1 0.80 0.680.20Perfluoropentanoic acid 14478 2706-90-3 < 0.68 

1 0.80 0.680.20Perfluorotetradecanoic acid 14478 376-06-7 < 0.68 

1 0.80 0.680.20Perfluorotridecanoic acid 14478 72629-94-8 < 0.68 

1 0.80 0.680.20Perfluoroundecanoic acid 14478 2058-94-8 < 0.68 

SW-846 9060A  
modified 

mg/kg mg/kg mg/kg mg/kg Wet Chemistry 

1 311 311104TOC Solids/Sludges Combustion 02079 n.a. 822 

SW-846 9045D Nov 
2004 

Std. Units Std. Units Std. Units Std. Units 

1 0.01000.01000.0100pH 00394 n.a. 9.24 

The pH was measured in water at 19.8 C.   

SM 2540 G-2011 
%Moisture Calc 

% % % % Wet Chemistry 

1 0.50 0.500.50Moisture 00111 n.a. 1.5 

Moisture represents the loss in weight of the sample after oven drying at 
103 - 105 degrees Celsius. The moisture result reported is on an 
as-received basis. 

  

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  SW 9779613 
ELLE Group #:  1981995 
Matrix: Soil 

Sample Description: BAAP-FFTA-SN-1-WT84-SO Grab Soil 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/29/2018 08:50  
SDG#:     PF011-09 

Submittal Date/Time:  08/30/2018 10:15 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

14478 PFAS in Soil by LC/MS/MS-DoD EPA 537 mod QSM 5.1 
table B-15 

1 18248026 09/06/2018  14:06 Joshua P Trost 1 

14510 PFAS Solid Prep - DoD EPA 537 mod QSM 5.1 
table B-15 

2 18248026 09/05/2018  17:30 Danielle D McCully 1 

02079 TOC Solids/Sludges Combustion SW-846 9060A  modified 1 18250667633B 09/08/2018  14:13 Drew M Gerhart 1 

00394 pH SW-846 9045D Nov 
2004 

1 18250039402B 09/07/2018  18:50 Jeremy L Bolf 1 

00111 Moisture SM 2540 G-2011 
%Moisture Calc 

1 18243820003B 08/31/2018  11:09 William C Schwebel 1 

*=This limit was used in the evaluation of the final result 
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Quality Control Summary 

Group Number: 1981995 Client Name: ARCADIS 
Reported: 10/15/2018 15:04 

Matrix QC may not be reported if insufficient sample or site-specific QC samples were not submitted.  In these situations, to demonstrate precision and accuracy at a 
batch level, a LCS/LCSD was performed, unless otherwise specified in the method. 
 
All Inorganic Initial Calibration and Continuing Calibration Blanks met acceptable method criteria unless otherwise noted on the Analysis Report. 

Method Blank 

Analysis Name Result DL** LOD LOQ 

ng/g ng/g ng/g ng/g 

Batch number: 18248026 Sample number(s): 9779602-9779608,9779611-9779613 
2.0 1.9 0.60 < 1.9 6:2 fluorotelomersulfonate 
2.0 1.9 0.50 < 1.9 8:2 fluorotelomersulfonate 
3.0 2.0 0.50 < 2.0 NEtFOSAA 
3.0 2.0 0.50 < 2.0 NMeFOSAA 
0.80 0.60 0.20 < 0.60 Perfluorobutanesulfonate 
0.80 0.68 0.20 < 0.68 Perfluorobutanoic acid 
1.0 0.68 0.30 < 0.68 Perfluorodecanoic acid 
0.80 0.68 0.20 < 0.68 Perfluorododecanoic acid 
0.80 0.68 0.20 < 0.68 Perfluoroheptanoic acid 
0.80 0.64 0.20 < 0.64 Perfluorohexanesulfonate 
0.80 0.68 0.20 < 0.68 Perfluorohexanoic acid 
0.80 0.68 0.20 < 0.68 Perfluorononanoic acid 
0.80 0.65 0.20 < 0.65 Perfluoro-octanesulfonate 
0.80 0.68 0.20 < 0.68 Perfluorooctanoic acid 
0.80 0.68 0.20 < 0.68 Perfluoropentanoic acid 
0.80 0.68 0.20 < 0.68 Perfluorotetradecanoic acid 
0.80 0.68 0.20 < 0.68 Perfluorotridecanoic acid 
0.80 0.68 0.20 < 0.68 Perfluoroundecanoic acid 

ng/l ng/l ng/l ng/l 

Batch number: 18249001 Sample number(s): 9779610 
3.0 2.0 1.0 < 2.0 6:2 fluorotelomersulfonate 
3.0 2.0 1.0 < 2.0 8:2 fluorotelomersulfonate 
3.0 2.4 1.0 < 2.4 NEtFOSAA 
3.0 2.4 1.0 < 2.4 NMeFOSAA 
2.0 1.1 0.30 < 1.1 Perfluorobutanesulfonate 
6.0 4.8 2.0 < 4.8 Perfluorobutanoic acid 
2.0 1.2 0.50 < 1.2 Perfluorodecanoic acid 
2.0 1.2 0.50 < 1.2 Perfluorododecanoic acid 
2.0 1.2 0.40 < 1.2 Perfluoroheptanoic acid 
2.0 1.1 0.40 < 1.1 Perfluorohexanesulfonate 
2.0 1.2 0.50 < 1.2 Perfluorohexanoic acid 
2.0 1.2 0.40 < 1.2 Perfluorononanoic acid 
2.0 1.2 0.50 < 1.2 Perfluoro-octanesulfonate 
2.0 1.2 0.50 < 1.2 Perfluorooctanoic acid 
6.0 4.8 2.0 < 4.8 Perfluoropentanoic acid 
2.0 1.2 0.60 < 1.2 Perfluorotetradecanoic acid 
2.0 1.2 0.60 < 1.2 Perfluorotridecanoic acid 
2.0 1.2 0.50 < 1.2 Perfluoroundecanoic acid 

 *- Outside of specification 
**-This limit was used in the evaluation of the final result for the blank 
(1) The result for one or both determinations was less than five times the LOQ. 
(2) The unspiked result was more than four times the spike added. 
(3) The surrogate spike amount was less than the LOD. 
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Quality Control Summary 

Group Number: 1981995 Client Name: ARCADIS 
Reported: 10/15/2018 15:04 

Method Blank (continued) 

Analysis Name Result DL** LOD LOQ 

ng/l ng/l ng/l ng/l 

mg/kg mg/kg mg/kg mg/kg 

Batch number: 18247667632A Sample number(s): 9779604 
300 300 100 < 300 TOC Solids/Sludges Combustion 

Batch number: 18250667632A Sample number(s): 9779603 
300 300 100 < 300 TOC Solids/Sludges Combustion 

Batch number: 18250667632B Sample number(s): 9779612 
300 300 100 < 300 TOC Solids/Sludges Combustion 

Batch number: 18250667633A Sample number(s): 9779602,9779605-9779609 
300 300 100 < 300 TOC Solids/Sludges Combustion 

Batch number: 18250667633B Sample number(s): 9779611,9779613 
300 300 100 < 300 TOC Solids/Sludges Combustion 

LCS/LCSD 

RPD
Max 

LCS/LCSD
Limits 

LCSD 
%REC 

LCS
%REC 

LCSD
Conc 

LCSD Spike
Added 

LCS
Conc 

LCS Spike 
Added 

RPD Analysis Name 

ng/g ng/g ng/g ng/g 

Batch number: 18248026 Sample number(s): 9779602-9779608,9779611-9779613 
70-130 121 4.60 3.79 6:2 fluorotelomersulfonate 
70-130 114 4.37 3.83 8:2 fluorotelomersulfonate 
70-130 96 1.31 1.36 NEtFOSAA 
70-130 89 1.22 1.36 NMeFOSAA 
70-130 94 1.13 1.20 Perfluorobutanesulfonate 
70-130 102 1.38 1.36 Perfluorobutanoic acid 
70-130 109 1.48 1.36 Perfluorodecanoic acid 
70-130 106 1.44 1.36 Perfluorododecanoic acid 
70-130 99 1.35 1.36 Perfluoroheptanoic acid 
70-130 109 1.40 1.29 Perfluorohexanesulfonate 
70-130 98 1.34 1.36 Perfluorohexanoic acid 
70-130 88 1.20 1.36 Perfluorononanoic acid 
70-130 108 1.41 1.30 Perfluoro-octanesulfonate 
70-130 105 1.43 1.36 Perfluorooctanoic acid 
70-130 105 1.42 1.36 Perfluoropentanoic acid 
70-130 103 1.41 1.36 Perfluorotetradecanoic acid 
70-130 108 1.47 1.36 Perfluorotridecanoic acid 
70-130 95 1.29 1.36 Perfluoroundecanoic acid 

ng/l ng/l ng/l ng/l 

Batch number: 18249001 Sample number(s): 9779610 

 *- Outside of specification 
**-This limit was used in the evaluation of the final result for the blank 
(1) The result for one or both determinations was less than five times the LOQ. 
(2) The unspiked result was more than four times the spike added. 
(3) The surrogate spike amount was less than the LOD. 
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Quality Control Summary 

Group Number: 1981995 Client Name: ARCADIS 
Reported: 10/15/2018 15:04 

LCS/LCSD (continued) 

RPD
Max 

LCS/LCSD
Limits 

LCSD 
%REC 

LCS
%REC 

LCSD
Conc 

LCSD Spike
Added 

LCS
Conc 

LCS Spike 
Added 

RPD Analysis Name 

ng/l ng/l ng/l ng/l 

30 15 70-130 128 110 19.44 15.17 16.68 15.17 6:2 fluorotelomersulfonate 
30 5 70-130 113 107 17.25 15.33 16.33 15.33 8:2 fluorotelomersulfonate 
30 11 60-131 95 85 5.17 5.44 4.62 5.44 NEtFOSAA 
30 12 67-124 102 91 5.57 5.44 4.94 5.44 NMeFOSAA 
30 4 72-127 105 100 5.03 4.81 4.83 4.81 Perfluorobutanesulfonate 
30 8 70-130 112 103 6.09 5.44 5.60 5.44 Perfluorobutanoic acid 
30 6 67-141 118 111 6.44 5.44 6.06 5.44 Perfluorodecanoic acid 
30 9 72-137 117 107 6.35 5.44 5.80 5.44 Perfluorododecanoic acid 
30 7 75-139 106 99 5.76 5.44 5.36 5.44 Perfluoroheptanoic acid 
30 6 71-130 110 104 5.67 5.14 5.36 5.14 Perfluorohexanesulfonate 
30 9 77-132 107 98 5.84 5.44 5.33 5.44 Perfluorohexanoic acid 
30 5 73-144 100 96 5.46 5.44 5.20 5.44 Perfluorononanoic acid 
30 13 67-134 117 103 6.07 5.20 5.35 5.20 Perfluoro-octanesulfonate 
30 0 76-136 107 107 5.81 5.44 5.79 5.44 Perfluorooctanoic acid 
30 6 70-130 118 110 6.40 5.44 6.00 5.44 Perfluoropentanoic acid 
30 1 70-142 109 110 5.95 5.44 5.98 5.44 Perfluorotetradecanoic acid 
30 10 57-137 115 104 6.26 5.44 5.66 5.44 Perfluorotridecanoic acid 
30 11 83-132 107 96 5.83 5.44 5.24 5.44 Perfluoroundecanoic acid 

mg/kg mg/kg mg/kg mg/kg 

Batch number: 18247667632A Sample number(s): 9779604 
47-143 115 4480.99 3890 TOC Solids/Sludges Combustion 

Batch number: 18250667632A Sample number(s): 9779603 
47-143 96 3744.96 3890 TOC Solids/Sludges Combustion 

Batch number: 18250667632B Sample number(s): 9779612 
47-143 96 3744.96 3890 TOC Solids/Sludges Combustion 

Batch number: 18250667633A Sample number(s): 9779602,9779605-9779609 
47-143 99 3864.73 3890 TOC Solids/Sludges Combustion 

Batch number: 18250667633B Sample number(s): 9779611,9779613 
47-143 99 3864.73 3890 TOC Solids/Sludges Combustion 

Std. Units Std. Units Std. Units Std. Units

Batch number: 18250039402B Sample number(s): 9779602-9779605,9779612-9779613 
3 0 95-105 100 100 6.97 7.00 6.97 7.00 pH 

Batch number: 18250039403A Sample number(s): 9779606,9779609,9779611 
95-105 100 6.99 7.00 pH 

% % % % 

Batch number: 18243820003B Sample number(s): 9779602-9779609,9779611-9779613 
99-101 100 89.45 89.5 Moisture 
99-101 100 89.45 89.5 Moisture 

 *- Outside of specification 
**-This limit was used in the evaluation of the final result for the blank 
(1) The result for one or both determinations was less than five times the LOQ. 
(2) The unspiked result was more than four times the spike added. 
(3) The surrogate spike amount was less than the LOD. 
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Quality Control Summary 

Group Number: 1981995 Client Name: ARCADIS 
Reported: 10/15/2018 15:04 

LCS/LCSD (continued) 

RPD
Max 

LCS/LCSD
Limits 

LCSD 
%REC 

LCS
%REC 

LCSD
Conc 

LCSD Spike
Added 

LCS
Conc 

LCS Spike 
Added 

RPD Analysis Name 

% % % % 

99-101 100 89.45 89.5 Moisture Duplicate 

MS/MSD 
Unspiked (UNSPK) = the sample used in conjunction with the matrix spike 

Analysis Name Unspiked 
Conc 

MS Spike
Added 

MS
Conc 

MSD Spike
Added 

MSD
Conc 

MS
%Rec 

MSD 
%Rec 

MS/MSD
Limits 

RPD RPD
Max

ng/g ng/g ng/g ng/g ng/g 

Batch number:  18248026 Sample number(s): 9779602-9779608,9779611-9779613 UNSPK: 9779606 
3.79 4.27 3.58 < 1.7 6:2 fluorotelomersulfonate 4.56 120 70-130 7 30 119 
3.83 3.89 3.62 < 1.7 8:2 fluorotelomersulfonate 4.50 117 70-130 15 30 107 
1.36 1.36 1.28 < 1.8 NEtFOSAA 1.68 123 70-130 21 30 106 
1.36 1.35 1.28 < 1.8 NMeFOSAA 1.29 95 70-130 5 30 105 
1.20 1.10 1.13 < 0.55 Perfluorobutanesulfonate 1.26 105 70-130 13 30 97 
1.36 1.33 1.28 < 0.62 Perfluorobutanoic acid 1.34 99 70-130 1 30 104 
1.36 1.33 1.28 < 0.62 Perfluorodecanoic acid 1.34 98 70-130 0 30 104 
1.36 1.42 1.28 < 0.62 Perfluorododecanoic acid 1.27 94 70-130 11 30 110 
1.36 1.20 1.28 < 0.62 Perfluoroheptanoic acid 1.32 97 70-130 10 30 93 
1.29 1.30 1.21 < 0.58 Perfluorohexanesulfonate 1.31 102 70-130 0 30 107 
1.36 1.29 1.28 < 0.62 Perfluorohexanoic acid 1.23 90 70-130 5 30 101 
1.36 1.22 1.28 < 0.62 Perfluorononanoic acid 1.33 98 70-130 8 30 95 
1.30 1.36 1.23 < 0.59 Perfluoro-octanesulfonate 1.41 108 70-130 4 30 111 
1.36 1.95 1.28 1.10 Perfluorooctanoic acid 2.10 73 70-130 8 30 66* 
1.36 1.33 1.28 < 0.62 Perfluoropentanoic acid 1.40 103 70-130 5 30 104 
1.36 1.41 1.28 < 0.62 Perfluorotetradecanoic acid 1.49 110 70-130 6 30 110 
1.36 1.33 1.28 < 0.62 Perfluorotridecanoic acid 1.37 101 70-130 3 30 103 
1.36 1.19 1.28 < 0.62 Perfluoroundecanoic acid 1.23 91 70-130 4 30 92 

mg/kg mg/kg mg/kg mg/kg mg/kg 

Batch number:  18247667632A Sample number(s): 9779604 UNSPK: 9779604 
9078.03 7470 2414.21 TOC Solids/Sludges Combustion 47-143 89 

Batch number:  18250667632A Sample number(s): 9779603 UNSPK: 9779603 
101021.9 109500 13022.3 TOC Solids/Sludges Combustion 47-143 80 

Batch number:  18250667632B Sample number(s): 9779612 UNSPK: 9779612 
9908.02 9870 1658.89 TOC Solids/Sludges Combustion 47-143 84 

Batch number:  18250667633A Sample number(s): 9779602,9779605-9779609 UNSPK: 9779606 
7020 7361.6 7080 1697.17 TOC Solids/Sludges Combustion 9480.58 111 47-143 25* 20 80 

 *- Outside of specification 
**-This limit was used in the evaluation of the final result for the blank 
(1) The result for one or both determinations was less than five times the LOQ. 
(2) The unspiked result was more than four times the spike added. 
(3) The surrogate spike amount was less than the LOD. 
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Quality Control Summary 

Group Number: 1981995 Client Name: ARCADIS 
Reported: 10/15/2018 15:04 

Laboratory Duplicate 
Background (BKG) = the sample used in conjunction with the duplicate 

Analysis Name BKG Conc DUP Conc DUP RPD DUP RPD Max 

mg/kg mg/kg 

Batch number: 18247667632A Sample number(s): 9779604 BKG: 9779604 
18* 7 2014.76 2414.21 TOC Solids/Sludges Combustion 

Batch number: 18250667632A Sample number(s): 9779603 BKG: 9779603 
18* 7 15616.2 13022.3 TOC Solids/Sludges Combustion 

Batch number: 18250667632B Sample number(s): 9779612 BKG: 9779612 
30* (1) 7 1230.94 1658.89 TOC Solids/Sludges Combustion 

Batch number: 18250667633A Sample number(s): 9779602,9779605-9779609 BKG: 9779606 
11* (1) 7 1512.89 1697.17 TOC Solids/Sludges Combustion 

Std. Units Std. Units 

Batch number: 18250039403A Sample number(s): 9779606,9779609,9779611 BKG: 9779606 
0 3 9.41 9.41 pH 

% % 

Batch number: 18243820003B Sample number(s): 9779602-9779609,9779611-9779613 BKG: 9779606 
10* 5 4.29 3.86 Moisture 
10* 5 4.29 3.86 Moisture 
10* 5 4.29 3.86 Moisture Duplicate 

Labeled Isotope Quality Control 

Labeled isotope recoveries which are outside of the QC window are confirmed 
unless otherwise noted on the analysis report. 

Analysis Name: PFAS in Soil by LC/MS/MS-DoD 
Batch number: 18248026 

13C4-PFBA 
%Rec    LOD 
              (ng/g) 

13C5-PFPeA 
%Rec    LOD 
              (ng/g) 

13C3-PFBS
%Rec    LOD 
              (ng/g) 

13C5-PFHxA
%Rec    LOD 
              (ng/g) 

13C3-PFHxS 
%Rec    LOD 
              (ng/g) 

13C4-PFHpA
%Rec    LOD 
              (ng/g) 

9779602 80        0.58 78        0.58 81        0.58 82        0.39 92        0.58 82        0.58 
9779603 79        0.58 74        0.58 77        0.58 79        0.39 79        0.58 75        0.58 
9779604 87        0.58 85        0.58 83        0.58 90        0.38 90        0.58 91        0.58 
9779605 81        0.59 77        0.59 76        0.59 82        0.40 85        0.59 86        0.59 
9779606 85        0.55 82        0.55 80        0.55 84        0.36 86        0.55 90        0.55 
9779607 93        0.57 92        0.57 86        0.57 91        0.38 93        0.57 96        0.57 
9779608 71        1.2 69        1.2 67        1.2 71        0.80 70        1.2 71        1.2 

 *- Outside of specification 
**-This limit was used in the evaluation of the final result for the blank 
(1) The result for one or both determinations was less than five times the LOQ. 
(2) The unspiked result was more than four times the spike added. 
(3) The surrogate spike amount was less than the LOD. 
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Quality Control Summary 

Group Number: 1981995 Client Name: ARCADIS 
Reported: 10/15/2018 15:04 

Labeled Isotope Quality Control 

Labeled isotope recoveries which are outside of the QC window are confirmed 
unless otherwise noted on the analysis report. 

Analysis Name: PFAS in Soil by LC/MS/MS-DoD 
Batch number: 18248026 

13C4-PFBA 
%Rec    LOD 
              (ng/g) 

13C5-PFPeA 
%Rec    LOD 
              (ng/g) 

13C3-PFBS
%Rec    LOD 
              (ng/g) 

13C5-PFHxA
%Rec    LOD 
              (ng/g) 

13C3-PFHxS 
%Rec    LOD 
              (ng/g) 

13C4-PFHpA
%Rec    LOD 
              (ng/g) 

9779611 113       0.56 106       0.56 109       0.56 112       0.37 110       0.56 112       0.56 
9779612 89        0.55 85        0.55 83        0.55 87        0.37 88        0.55 92        0.55 
9779613 88        0.59 86        0.59 85        0.59 86        0.39 91        0.59 86        0.59 
Blank 88        1.2 84        1.2 80        1.2 94        0.80 93        1.2 95        1.2 
LCS 90        1.2 88        1.2 85        1.2 95        0.80 96        1.2 95        1.2 
MS 93        0.57 92        0.57 86        0.57 91        0.38 93        0.57 96        0.57 
MSD 71        1.2 69        1.2 67        1.2 71        0.80 70        1.2 71        1.2 

13C4-PFBA 13C5-PFPeA 13C3-PFBS 13C5-PFHxA 13C3-PFHxS 13C4-PFHpA 

Limits: 50-150 50-150 50-150 50-150 50-150 50-150 

13C2-6:2-FTS 
%Rec    LOD 
              (ng/g) 

13C8-PFOA 
%Rec    LOD 
              (ng/g) 

13C8-PFOS
%Rec    LOD 
              (ng/g) 

13C9-PFNA
%Rec    LOD 
              (ng/g) 

13C6-PFDA 
%Rec    LOD 
              (ng/g) 

13C2-8:2-FTS
%Rec    LOD 
              (ng/g) 

9779602 76        0.87 81        0.58 82        0.87 77        0.39 90        0.58 77        0.87 
9779603 67        0.87 75        0.58 86        0.87 80        0.39 80        0.58 66        0.87 
9779604 85        0.87 86        0.58 85        0.87 84        0.38 92        0.58 90        0.87 
9779605 72        0.89 81        0.59 78        0.89 78        0.40 86        0.59 69        0.89 
9779606 79        0.82 83        0.55 86        0.82 83        0.36 87        0.55 72        0.82 
9779607 87        0.85 89        0.57 95        0.85 97        0.38 96        0.57 83        0.85 
9779608 70        1.8 72        1.2 72        1.8 73        0.80 79        1.2 69        1.8 
9779611 111       0.83 113       0.56 110       0.83 106       0.37 112       0.56 100       0.83 
9779612 79        0.83 88        0.55 87        0.83 82        0.37 95        0.55 91        0.83 
9779613 86        0.88 90        0.59 87        0.88 85        0.39 94        0.59 84        0.88 
Blank 89        1.8 87        1.2 84        1.8 88        0.80 86        1.2 80        1.8 
LCS 94        1.8 92        1.2 91        1.8 96        0.80 92        1.2 92        1.8 
MS 87        0.85 89        0.57 95        0.85 97        0.38 96        0.57 83        0.85 
MSD 70        1.8 72        1.2 72        1.8 73        0.80 79        1.2 69        1.8 

13C2-6:2-FTS 13C8-PFOA 13C8-PFOS 13C9-PFNA 13C6-PFDA 13C2-8:2-FTS 

Limits: 50-150 50-150 50-150 50-150 50-150 50-150 

d3-NMeFOSAA 
%Rec    LOD 
              (ng/g) 

13C7-PFUnDA 
%Rec    LOD 
              (ng/g) 

d5-NEtFOSAA
%Rec    LOD 
              (ng/g) 

13C2-PFDoDA
%Rec    LOD 
              (ng/g) 

13C2-PFTeDA 
%Rec    LOD 
              (ng/g) 

9779602 9*        0.87 83        0.58 11*       0.87 86        0.58 80        0.58 
9779603 25*       0.87 82        0.58 33*       0.87 78        0.58 78        0.58 
9779604 67        0.87 89        0.58 65        0.87 88        0.58 81        0.58 
9779605 39*       0.89 86        0.59 45*       0.89 87        0.59 84        0.59 
9779606 42*       0.82 83        0.55 50        0.82 86        0.55 80        0.55 
9779607 61        0.85 92        0.57 72        0.85 87        0.57 90        0.57 
9779608 40*       1.8 79        1.2 50        1.8 78        1.2 71        1.2 

 *- Outside of specification 
**-This limit was used in the evaluation of the final result for the blank 
(1) The result for one or both determinations was less than five times the LOQ. 
(2) The unspiked result was more than four times the spike added. 
(3) The surrogate spike amount was less than the LOD. 
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Quality Control Summary 

Group Number: 1981995 Client Name: ARCADIS 
Reported: 10/15/2018 15:04 

Labeled Isotope Quality Control (continued) 

Labeled isotope recoveries which are outside of the QC window are confirmed 
unless otherwise noted on the analysis report. 

Analysis Name: PFAS in Soil by LC/MS/MS-DoD 
Batch number: 18248026 

d3-NMeFOSAA 
%Rec    LOD 
              (ng/g) 

13C7-PFUnDA 
%Rec    LOD 
              (ng/g) 

d5-NEtFOSAA
%Rec    LOD 
              (ng/g) 

13C2-PFDoDA
%Rec    LOD 
              (ng/g) 

13C2-PFTeDA 
%Rec    LOD 
              (ng/g) 

9779611 67        0.83 116       0.56 73        0.83 104       0.56 104       0.56 
9779612 42*       0.83 96        0.55 60        0.83 88        0.55 80        0.55 
9779613 55        0.88 95        0.59 70        0.88 88        0.59 93        0.59 
Blank 84        1.8 85        1.2 80        1.8 87        1.2 87        1.2 
LCS 91        1.8 92        1.2 84        1.8 94        1.2 91        1.2 
MS 61        0.85 92        0.57 72        0.85 87        0.57 90        0.57 
MSD 40*       1.8 79        1.2 50        1.8 78        1.2 71        1.2 

d3-NMeFOSAA 13C7-PFUnDA d5-NEtFOSAA 13C2-PFDoDA 13C2-PFTeDA 

Limits: 50-150 50-150 50-150 50-150 50-150 

Analysis Name: PFAS in Water by LC/MS/MS-DoD 
Batch number: 18249001 

13C4-PFBA 
%Rec    LOD 
              (ng/l) 

13C5-PFPeA 
%Rec    LOD 
              (ng/l) 

13C3-PFBS
%Rec    LOD 
              (ng/l) 

13C5-PFHxA
%Rec    LOD 
              (ng/l) 

13C3-PFHxS 
%Rec    LOD 
              (ng/l) 

13C4-PFHpA
%Rec    LOD 
              (ng/l) 

9779610 89        8.8 89        2.6 89        8.8 89        1.8 88        8.8 93        1.8 
Blank 88        10 88        3.0 89        10 87        2.0 90        10 95        2.0 
LCS 79        10 78        3.0 82        10 81        2.0 84        10 83        2.0 
LCSD 80        10 81        3.0 83        10 86        2.0 85        10 86        2.0 

13C4-PFBA 13C5-PFPeA 13C3-PFBS 13C5-PFHxA 13C3-PFHxS 13C4-PFHpA 

Limits: 50-150 50-150 50-150 50-150 50-150 50-150 

13C2-6:2-FTS 
%Rec    LOD 
              (ng/l) 

13C8-PFOA 
%Rec    LOD 
              (ng/l) 

13C8-PFOS
%Rec    LOD 
              (ng/l) 

13C9-PFNA
%Rec    LOD 
              (ng/l) 

13C6-PFDA 
%Rec    LOD 
              (ng/l) 

13C2-8:2-FTS
%Rec    LOD 
              (ng/l) 

9779610 98        8.8 87        1.8 86        8.8 91        1.8 89        1.8 96        5.3 
Blank 105       10 89        2.0 85        10 82        2.0 86        2.0 94        6.0 
LCS 90        10 76        2.0 78        10 78        2.0 79        2.0 89        6.0 
LCSD 85        10 83        2.0 81        10 80        2.0 79        2.0 84        6.0 

13C2-6:2-FTS 13C8-PFOA 13C8-PFOS 13C9-PFNA 13C6-PFDA 13C2-8:2-FTS 

Limits: 50-150 50-150 50-150 50-150 50-150 50-150 

d3-NMeFOSAA 
%Rec    LOD 
              (ng/l) 

13C7-PFUnDA 
%Rec    LOD 
              (ng/l) 

d5-NEtFOSAA
%Rec    LOD 
              (ng/l) 

13C2-PFDoDA
%Rec    LOD 
              (ng/l) 

13C2-PFTeDA 
%Rec    LOD 
              (ng/l) 

9779610 76        7.1 78        3.5 79        7.1 74        4.4 59        4.4 
Blank 83        8.0 84        4.0 90        8.0 82        5.0 75        5.0 
LCS 72        8.0 74        4.0 70        8.0 74        5.0 59        5.0 
LCSD 70        8.0 77        4.0 72        8.0 73        5.0 72        5.0 

 *- Outside of specification 
**-This limit was used in the evaluation of the final result for the blank 
(1) The result for one or both determinations was less than five times the LOQ. 
(2) The unspiked result was more than four times the spike added. 
(3) The surrogate spike amount was less than the LOD. 
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Quality Control Summary 

Group Number: 1981995 Client Name: ARCADIS 
Reported: 10/15/2018 15:04 

Labeled Isotope Quality Control (continued) 

Labeled isotope recoveries which are outside of the QC window are confirmed 
unless otherwise noted on the analysis report. 

Analysis Name: PFAS in Water by LC/MS/MS-DoD 
Batch number: 18249001 

d3-NMeFOSAA 13C7-PFUnDA d5-NEtFOSAA 13C2-PFDoDA 13C2-PFTeDA 

Limits: 50-150 50-150 50-150 50-150 50-150 

 *- Outside of specification 
**-This limit was used in the evaluation of the final result for the blank 
(1) The result for one or both determinations was less than five times the LOQ. 
(2) The unspiked result was more than four times the spike added. 
(3) The surrogate spike amount was less than the LOD. 
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ArcadisClient:

Sample Administration 

Receipt Documentation Log

Doc Log ID: 225636

Group Number(s):

*225636*
1981995

State/Province of Origin:

Delivery Method:

Number of Packages:

Delivery and Receipt Information

2

WI

Fed Ex Arrival Timestamp:

Number of Projects:

08/30/2018  10:15

1

Arrival Condition Summary

Shipping Container Sealed: Yes

Custody Seal Present: Yes

Custody Seal Intact: Yes

Samples Chilled: Yes

Paperwork Enclosed: Yes

Samples Intact: Yes

Missing Samples: No

Extra Samples: No

Discrepancy in Container Qty on COC: No

Sample IDs on COC match Containers: Yes

Sample Date/Times match COC: Yes

VOA Vial Headspace ≥ 6mm: N/A

Total Trip Blank Qty: 0

Air Quality Samples Present: No

Unpacked by Zane Hollinger (10251) at 14:26 on 08/30/2018

Samples Chilled Details

Thermometer Types:          DT = Digital (Temp. Bottle)       IR = Infrared (Surface Temp)        All Temperatures in °C.

Cooler # Elevated Temp?Ice ContainerIce Present?Ice TypeTherm. TypeCorrected TempThermometer ID

1 DT42-01 2.8 DT Wet Y Bagged N

2 DT131 1.0 DT Wet Y Bagged N
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     Explanation of Symbols and Abbreviations 
 

3768  0618 

The following defines common symbols and abbreviations used in reporting technical data: 

 BMQL Below Minimum Quantitation Level 
 C degrees Celsius 
 cfu colony forming units 
 CP Units cobalt-chloroplatinate units 
 F degrees Fahrenheit 
 g gram(s) 
 IU International Units 
 kg kilogram(s) 
 L liter(s) 
 lb. pound(s) 
 m3 cubic meter(s) 
 meq milliequivalents 
 mg milligram(s) 

 mL milliliter(s) 
 MPN Most Probable Number 
 N.D. non-detect 
 ng nanogram(s) 
 NTU nephelometric turbidity units 
 pg/L picogram/liter 
 RL Reporting Limit 
 TNTC Too Numerous To Count 
 µg microgram(s) 
 µL microliter(s) 
 umhos/cm micromhos/cm 
 MCL Maximum Contamination Limit 

 < less than 
 > greater than 
 ppm parts per million - One ppm is equivalent to one milligram per kilogram (mg/kg) or one gram per million grams.  For 

aqueous liquids, ppm is usually taken to be equivalent to milligrams per liter (mg/l), because one liter of water has a weight 
very close to a kilogram.  For gases or vapors, one ppm is equivalent to one microliter per liter of gas. 

 ppb parts per billion 
 Dry weight Results printed under this heading have been adjusted for moisture content.  This increases the analyte weight 
 basis  concentration to approximate the value present in a similar sample without moisture.  All other results are reported on an 

as-received basis. 
 
 
Analytical test results meet all requirements of the associated regulatory program (i.e., NELAC (TNI), DoD, and ISO 17025) unless 

otherwise noted under the individual analysis. 

Measurement uncertainty values, as applicable, are available upon request. 

Tests results relate only to the sample tested.  Clients should be aware that a critical step in a chemical or microbiological analysis is the 
collection of the sample.  Unless the sample analyzed is truly representative of the bulk of material involved, the test results will be 
meaningless.  If you have questions regarding the proper techniques of collecting samples, please contact us.  We cannot be held 
responsible for sample integrity, however, unless sampling has been performed by a member of our staff. 

This report shall not be reproduced except in full, without the written approval of the laboratory. 

Times are local to the area of activity.  Parameters listed in the 40 CFR Part 136 Table II as “analyze immediately” are not performed within 
15 minutes. 
 

WARRANTY AND LIMITS OF LIABILITY - In accepting analytical work, we warrant the accuracy of test results for the sample as submitted.  
THE FOREGOING EXPRESS WARRANTY IS EXCLUSIVE AND IS GIVEN IN LIEU OF ALL OTHER WARRANTIES, EXPRESSED OR 
IMPLIED.  WE DISCLAIM ANY OTHER WARRANTIES, EXPRESSED OR IMPLIED, INCLUDING A WARRANTY OF FITNESS FOR 
PARTICULAR PURPOSE AND WARRANTY OF MERCHANTABILITY.  IN NO EVENT SHALL EUROFINS LANCASTER LABORATORIES 
ENVIRONMENTAL, LLC BE LIABLE FOR INDIRECT, SPECIAL, CONSEQUENTIAL, OR INCIDENTAL DAMAGES INCLUDING, BUT NOT 
LIMITED TO, DAMAGES FOR LOSS OF PROFIT OR GOODWILL REGARDLESS OF (A) THE NEGLIGENCE (EITHER SOLE OR 
CONCURRENT) OF EUROFINS LANCASTER LABORATORIES ENVIRONMENTAL AND (B) WHETHER EUROFINS LANCASTER 
LABORATORIES ENVIRONMENTAL HAS BEEN INFORMED OF THE POSSIBILITY OF SUCH DAMAGES.  We accept no legal 
responsibility for the purposes for which the client uses the test results.  No purchase order or other order for work shall be accepted by 
Eurofins Lancaster Laboratories Environmental which includes any conditions that vary from the Standard Terms and Conditions, and 
Eurofins Lancaster Laboratories Environmental hereby objects to any conflicting terms contained in any acceptance or order submitted by 
client. 
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Data Qualifiers

Qualifier Definition
C Result confirmed by reanalysis

D1 Indicates for dual column analyses that the result is reported from column 1

D2 Indicates for dual column analyses that the result is reported from column 2

E Concentration exceeds the calibration range

K1 Initial Calibration Blank is above the QC limit and the sample result is ND

K2 Continuing Calibration Blank is above the QC limit and the sample result is ND

K3 Initial Calibration Verification is above the QC limit and the sample result is ND

K4 Continuing Calibration Verification is above the QC limit and the sample result is ND

J (or G, I, X) Estimated value >= the Method Detection Limit (MDL or DL) and < the Limit of Quantitation (LOQ or RL)

P Concentration difference between the primary and confirmation column >40%.  The lower result is reported.

P^ Concentration difference between the primary and confirmation column > 40%.  The higher result is reported.

U Analyte was not detected at the value indicated

V Concentration difference between the primary and confirmation column >100%.  The reporting limit is raised 

due to this disparity and evident interference.

W The dissolved oxygen uptake for the unseeded blank is greater than 0.20 mg/L.

Z Laboratory Defined - see analysis report

Additional Organic and Inorganic CLP qualifiers may be used with Form 1 reports as defined by the CLP methods.

Qualifiers specific to Dioxin/Furans and PCB Congeners are detailed on the individual Analysis Report.
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ANALYSIS REPORT 

 
 

Prepared by: 
 

Eurofins Lancaster Laboratories Environmental 
2425 New Holland Pike 
Lancaster, PA 17601 

Prepared for: 
 

ARCADIS 
Suite 100 

630 Plaza Drive 
Highlands Ranch CO 80129     

 
 

Report Date:  September 18, 2018  18:47 
 

Project:  Badger Army Ammunition Plant (BAAP)  
 

Site: Badger Army Ammunition Plant (BAAP), WI 
 

Account #:  13129   
Group Number:  1981996  

SDG:  PF012 
PO Number:  D18-218 PFAS PA/SI 

State of Sample Origin:  WI 
 
 
 

Electronic Copy To ARCADIS Attn: Joe  Kowalski 
Electronic Copy To ARCADIS Attn: Kimmie  Schrupp 

 
 
 

                                                                       Respectfully Submitted, 
                                                                       

 

 

  
 (717) 556-7256 
  

 
 

To view our laboratory's current scopes of accreditation please go to http://www.eurofinsus.com/environment-
testing/laboratories/eurofins-lancaster-laboratories-environmental/resources/certifications/ . Historical copies may be requested 
through your project manager.  
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SAMPLE INFORMATION 

 
 
Client Sample Description 

 
Sample Collection 

Date/Time 

 
ELLE# 

BAAP-FFTA-SN-2-5.0-SO Grab Soil 08/29/2018 10:20 9779614 
BAAP-FFTA-SN-2-20-SO Grab Soil 08/29/2018 11:00 9779615 
BAAP-FFTA-SN-2-35-SO Grab Soil 08/29/2018 11:25 9779616 
BAAP-FFTA-SN-2-50-SO Grab Soil 08/29/2018 12:20 9779617 
BAAP-FFTA-SN-2-65-SO Grab Soil 08/29/2018 12:45 9779618 
BAAP-FFTA-SN-2-WT80-SO Grab Soil 08/29/2018 13:50 9779619 
BAAP-EB-SO-082918-2 Grab Water 08/29/2018 09:45 9779620 
BAAP-FB-SO-082918 Grab Water 08/29/2018 10:00 9779621 
BAAP-EB-SO-082918-1 Grab Water 08/29/2018 10:30 9779622 
BAAP-FFTA-SN-3-5.0-SO Grab Soil 08/29/2018 15:05 9779623 
BAAP-FFTA-SN-3-20-SO Grab Soil 08/29/2018 15:30 9779624 
BAAP-FFTA-SN-3-35-SO Grab Soil 08/29/2018 16:00 9779625 
BAAP-FFTA-SN-3-35-SOMS Grab Soil 08/29/2018 16:00 9779626 
BAAP-FFTA-SN-3-35-SOMSD Grab Soil 08/29/2018 16:00 9779627 
BAAP-FFTA-SN-3-35-SODUP Grab Soil 08/29/2018 16:00 9779628 
BAAP-FD-SO-082918 Grab Soil 08/29/2018 9779629 

 
The specific methodologies used in obtaining the enclosed analytical results are indicated on the Laboratory 
Sample Analysis Record.    
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Project Name: Badger Army Ammunition Plant (BAAP)

ELLE Group #: 1981996

General Comments:

All analyses have been performed in accordance with DOD QSM Version 5.0 unless otherwise noted below.

See the Laboratory Sample Analysis Record section of the Analysis Report for the method references.

All QC met criteria unless otherwise noted in an Analysis Specific Comment below.

Refer to the QC Summary for specific values and acceptance criteria.

Project specific QC samples are included in this data set.

Matrix QC may not be reported if site-specific QC samples were not submitted.  In these situations, to demonstrate 

precision and accuracy at a batch level, a LCS/LCSD was performed, unless otherwise specified in the method.

Surrogate recoveries (if applicable) which are outside of the QC window are confirmed unless attributed to a dilution 

or otherwise noted in an Analysis Specific Comment below.

The samples were received at the appropriate temperature and in accordance with the chain of custody unless 

otherwise noted.

Analysis Specific Comments:

EPA 537 mod QSM 5.1 table B-15, LC/MS/MS Miscellaneous

Sample #s: 9779616, 9779619

The following analytes were manually integrated due to incorrect integrations:

Perfluorooctanoic acid

Sample #s: 9779614, 9779623, 9779624, 9779625, 9779629

The recovery for the labeled compound used as extraction standards is 

outside the QC acceptance limits as noted on the QC Summary. The 

following corrective action was taken:  The sample was reextracted within 

holding time. The data is reported from the original extraction. Both sets 

of data are included in the data package.

Sample #s: 9779626

The recovery for the labeled compound used as extraction standards is 

outside the QC acceptance limits as noted on the QC Summary. The 

following corrective action was taken:  The sample was reextracted within 

holding time. The data is reported from the original extraction. Both sets 

of data are included in the data package.

The following analytes were manually integrated due to incorrect integrations:

Perfluoro-octanesulfonate, NEtFOSAA, NMeFOSAA

Sample #s: 9779615, 9779617, 9779618

The recovery for the labeled compound used as extraction standards is 

outside the QC acceptance limits as noted on the QC Summary. The 

following corrective action was taken:  The sample was reextracted within 

holding time. The data is reported from the original extraction. Both sets 

of data are included in the data package.
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The following analytes were manually integrated due to incorrect integrations:

Perfluorooctanoic acid

Sample #s: 9779627

The recovery for the labeled compound used as extraction standards is 

outside the QC acceptance limits as noted on the QC Summary. The 

following corrective action was taken:  The sample was reextracted within 

holding time. The data is reported from the original extraction. Both sets 

of data are included in the data package.

The following analytes were manually integrated due to incorrect integrations:

Perfluorooctanoic acid, Perfluoroundecanoic acid, Perfluoro-octanesulfonate, 8:2 fluorotelomersulfonate

Batch #: 18248031 (Sample number(s): 9779614-9779619, 9779623-9779627, 9779629 UNSPK: 9779625)

The recovery(ies) for the following analyte(s) in the MS and/or MSD exceeded the acceptance window 

indicating a positive bias: 6:2 fluorotelomersulfonate

The recovery(ies) for one or more surrogates were below the acceptance window for sample(s) 9779614, 

9779615, 9779617, 9779618, 9779623, 9779624, 9779625, 9779626, 9779627, 9779629, MS, MSD

SW-846 9060A  modified, Wet Chemistry

Batch #: 18247667632B (Sample number(s): 9779618 UNSPK: 9779618 BKG: 9779618)

The duplicate RPD for the following analyte(s) exceeded the acceptance window: TOC Solids/Sludges 

Combustion

SW-846 9045D Nov 2004, Wet Chemistry

Sample #s: 9779618

The pH was measured in water at 19.6 C.

Sample #s: 9779614, 9779617, 9779619, 9779623, 9779624

The pH was measured in water at 19.7 C.

Sample #s: 9779615, 9779616

The pH was measured in water at 19.8 C.

Sample #s: 9779628, 9779629

The pH was measured in water at 20.2 C.

Sample #s: 9779625

The pH was measured in water at 20.6 C.

SM 2540 G-2011 %Moisture Calc, Wet Chemistry

Batch #: 18243820004A (Sample number(s): 9779614-9779619, 9779623-9779629  BKG: 9779625)

The duplicate RPD for the following analyte(s) exceeded the acceptance window: Moisture, Moisture, 

Moisture Duplicate
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ARCADIS 
ELLE Sample #:  SW 9779614 
ELLE Group #:  1981996 
Matrix: Soil 

Sample Description: BAAP-FFTA-SN-2-5.0-SO Grab Soil 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/29/2018 10:20  
SDG#:     PF012-01 

Submittal Date/Time:  08/30/2018 10:15 

 Dry 
Limit of 
Quantitation 

Dry
Limit of 
Detection 

Dry
Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name 

Dry
Result 

EPA 537 mod QSM 5.1 
table B-15 

ng/g ng/g ng/g ng/g LC/MS/MS Miscellaneous 

1 2.2 2.10.656:2 fluorotelomersulfonate 14478 27619-97-2 < 2.1 

1 2.2 2.10.548:2 fluorotelomersulfonate 14478 39108-34-4 < 2.1 

1 3.3 2.20.54NEtFOSAA 14478 2991-50-6 < 2.2 

NEtFOSAA is the acronym for N-ethyl perfluorooctanesulfonamidoacetic Acid.   
1 3.3 2.20.54NMeFOSAA 14478 2355-31-9 < 2.2 

NMeFOSAA is the acronym for N-methyl perfluorooctanesulfonamidoacetic Acid.   
1 0.87 0.650.22Perfluorobutanesulfonate 14478 375-73-5 < 0.65 

1 0.87 0.740.22Perfluorobutanoic acid 14478 375-22-4 < 0.74 

1 1.1 0.740.33Perfluorodecanoic acid 14478 335-76-2 < 0.74 

1 0.87 0.740.22Perfluorododecanoic acid 14478 307-55-1 < 0.74 

1 0.87 0.740.22Perfluoroheptanoic acid 14478 375-85-9 < 0.74 

1 0.87 0.700.22Perfluorohexanesulfonate 14478 355-46-4 < 0.70 

1 0.87 0.740.22Perfluorohexanoic acid 14478 307-24-4 < 0.74 

1 0.87 0.740.22Perfluorononanoic acid 14478 375-95-1 < 0.74 

1 0.87 0.710.22Perfluoro-octanesulfonate 14478 1763-23-1 < 0.71 

1 0.87 0.740.22Perfluorooctanoic acid 14478 335-67-1 < 0.74 

1 0.87 0.740.22Perfluoropentanoic acid 14478 2706-90-3 < 0.74 

1 0.87 0.740.22Perfluorotetradecanoic acid 14478 376-06-7 < 0.74 

1 0.87 0.740.22Perfluorotridecanoic acid 14478 72629-94-8 < 0.74 

1 0.87 0.740.22Perfluoroundecanoic acid 14478 2058-94-8 < 0.74 

The recovery for the labeled compound used as extraction standards is  
outside the QC acceptance limits as noted on the QC Summary. The  
following corrective action was taken:  The sample was reextracted within  
holding time. The data is reported from the original extraction. Both sets  
of data are included in the data package. 

SW-846 9060A  
modified 

mg/kg mg/kg mg/kg mg/kg Wet Chemistry 

1 481 481160TOC Solids/Sludges Combustion 02079 n.a. 2,090 

SW-846 9045D Nov 
2004 

Std. Units Std. Units Std. Units Std. Units 

1 0.01000.01000.0100pH 00394 n.a. 7.59 

The pH was measured in water at 19.7 C.   

SM 2540 G-2011 
%Moisture Calc 

% % % % Wet Chemistry 

1 0.50 0.500.50Moisture 00111 n.a. 16.4 

Moisture represents the loss in weight of the sample after oven drying at 
103 - 105 degrees Celsius. The moisture result reported is on an 
as-received basis. 

  

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  SW 9779614 
ELLE Group #:  1981996 
Matrix: Soil 

Sample Description: BAAP-FFTA-SN-2-5.0-SO Grab Soil 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/29/2018 10:20  
SDG#:     PF012-01 

Submittal Date/Time:  08/30/2018 10:15 

 Dry 
Limit of 
Quantitation 

Dry
Limit of 
Detection 

Dry
Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name 

Dry
Result 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

14478 PFAS in Soil by LC/MS/MS-DoD EPA 537 mod QSM 5.1 
table B-15 

1 18248031 09/06/2018  14:42 Joshua P Trost 1 

14510 PFAS Solid Prep - DoD EPA 537 mod QSM 5.1 
table B-15 

2 18248031 09/05/2018  17:00 Anthony C Polaski 1 

02079 TOC Solids/Sludges Combustion SW-846 9060A  modified 1 18250667633B 09/08/2018  14:26 Drew M Gerhart 1 

00394 pH SW-846 9045D Nov 
2004 

1 18250039402B 09/07/2018  18:50 Jeremy L Bolf 1 

00111 Moisture SM 2540 G-2011 
%Moisture Calc 

1 18243820004A 08/31/2018  09:33 William C Schwebel 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  SW 9779615 
ELLE Group #:  1981996 
Matrix: Soil 

Sample Description: BAAP-FFTA-SN-2-20-SO Grab Soil 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/29/2018 11:00  
SDG#:     PF012-02 

Submittal Date/Time:  08/30/2018 10:15 

 Dry 
Limit of 
Quantitation 

Dry
Limit of 
Detection 

Dry
Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name 

Dry
Result 

EPA 537 mod QSM 5.1 
table B-15 

ng/g ng/g ng/g ng/g LC/MS/MS Miscellaneous 

1 1.9 1.80.576:2 fluorotelomersulfonate 14478 27619-97-2 < 1.8 

1 1.9 1.80.488:2 fluorotelomersulfonate 14478 39108-34-4 < 1.8 

1 2.9 1.90.48NEtFOSAA 14478 2991-50-6 < 1.9 

NEtFOSAA is the acronym for N-ethyl perfluorooctanesulfonamidoacetic Acid.   
1 2.9 1.90.48NMeFOSAA 14478 2355-31-9 < 1.9 

NMeFOSAA is the acronym for N-methyl perfluorooctanesulfonamidoacetic Acid.   
1 0.76 0.570.19Perfluorobutanesulfonate 14478 375-73-5 < 0.57 

1 0.76 0.650.19Perfluorobutanoic acid 14478 375-22-4 < 0.65 

1 0.95 0.650.29Perfluorodecanoic acid 14478 335-76-2 < 0.65 

1 0.76 0.650.19Perfluorododecanoic acid 14478 307-55-1 < 0.65 

1 0.76 0.650.19Perfluoroheptanoic acid 14478 375-85-9 < 0.65 

1 0.76 0.610.19Perfluorohexanesulfonate 14478 355-46-4 < 0.61 

1 0.76 0.650.19Perfluorohexanoic acid 14478 307-24-4 < 0.65 

1 0.76 0.650.19Perfluorononanoic acid 14478 375-95-1 < 0.65 

1 0.76 0.620.19Perfluoro-octanesulfonate 14478 1763-23-1 < 0.62 

1 0.76 0.650.19Perfluorooctanoic acid 14478 335-67-1 0.38   J 

1 0.76 0.650.19Perfluoropentanoic acid 14478 2706-90-3 < 0.65 

1 0.76 0.650.19Perfluorotetradecanoic acid 14478 376-06-7 < 0.65 

1 0.76 0.650.19Perfluorotridecanoic acid 14478 72629-94-8 < 0.65 

1 0.76 0.650.19Perfluoroundecanoic acid 14478 2058-94-8 < 0.65 

The recovery for the labeled compound used as extraction standards is  
outside the QC acceptance limits as noted on the QC Summary. The  
following corrective action was taken:  The sample was reextracted within  
holding time. The data is reported from the original extraction. Both sets  
of data are included in the data package. 

SW-846 9060A  
modified 

mg/kg mg/kg mg/kg mg/kg Wet Chemistry 

1 2,7802,780926TOC Solids/Sludges Combustion 02079 n.a. 4,570 

SW-846 9045D Nov 
2004 

Std. Units Std. Units Std. Units Std. Units 

1 0.01000.01000.0100pH 00394 n.a. 9.24 

The pH was measured in water at 19.8 C.   

SM 2540 G-2011 
%Moisture Calc 

% % % % Wet Chemistry 

1 0.50 0.500.50Moisture 00111 n.a. 3.5 

Moisture represents the loss in weight of the sample after oven drying at 
103 - 105 degrees Celsius. The moisture result reported is on an 
as-received basis. 

  

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  SW 9779615 
ELLE Group #:  1981996 
Matrix: Soil 

Sample Description: BAAP-FFTA-SN-2-20-SO Grab Soil 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/29/2018 11:00  
SDG#:     PF012-02 

Submittal Date/Time:  08/30/2018 10:15 

 Dry 
Limit of 
Quantitation 

Dry
Limit of 
Detection 

Dry
Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name 

Dry
Result 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

14478 PFAS in Soil by LC/MS/MS-DoD EPA 537 mod QSM 5.1 
table B-15 

1 18248031 09/06/2018  14:51 Joshua P Trost 1 

14510 PFAS Solid Prep - DoD EPA 537 mod QSM 5.1 
table B-15 

2 18248031 09/05/2018  17:00 Anthony C Polaski 1 

02079 TOC Solids/Sludges Combustion SW-846 9060A  modified 1 18250667633B 09/10/2018  16:57 Drew M Gerhart 1 

00394 pH SW-846 9045D Nov 
2004 

1 18250039403A 09/07/2018  19:40 Jeremy L Bolf 1 

00111 Moisture SM 2540 G-2011 
%Moisture Calc 

1 18243820004A 08/31/2018  09:33 William C Schwebel 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  SW 9779616 
ELLE Group #:  1981996 
Matrix: Soil 

Sample Description: BAAP-FFTA-SN-2-35-SO Grab Soil 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/29/2018 11:25  
SDG#:     PF012-03 

Submittal Date/Time:  08/30/2018 10:15 

 Dry 
Limit of 
Quantitation 

Dry
Limit of 
Detection 

Dry
Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name 

Dry
Result 

EPA 537 mod QSM 5.1 
table B-15 

ng/g ng/g ng/g ng/g LC/MS/MS Miscellaneous 

1 1.9 1.80.576:2 fluorotelomersulfonate 14478 27619-97-2 < 1.8 

1 1.9 1.80.488:2 fluorotelomersulfonate 14478 39108-34-4 < 1.8 

1 2.9 1.90.48NEtFOSAA 14478 2991-50-6 < 1.9 

NEtFOSAA is the acronym for N-ethyl perfluorooctanesulfonamidoacetic Acid.   
1 2.9 1.90.48NMeFOSAA 14478 2355-31-9 < 1.9 

NMeFOSAA is the acronym for N-methyl perfluorooctanesulfonamidoacetic Acid.   
1 0.76 0.570.19Perfluorobutanesulfonate 14478 375-73-5 < 0.57 

1 0.76 0.650.19Perfluorobutanoic acid 14478 375-22-4 < 0.65 

1 0.95 0.650.29Perfluorodecanoic acid 14478 335-76-2 < 0.65 

1 0.76 0.650.19Perfluorododecanoic acid 14478 307-55-1 < 0.65 

1 0.76 0.650.19Perfluoroheptanoic acid 14478 375-85-9 < 0.65 

1 0.76 0.610.19Perfluorohexanesulfonate 14478 355-46-4 < 0.61 

1 0.76 0.650.19Perfluorohexanoic acid 14478 307-24-4 < 0.65 

1 0.76 0.650.19Perfluorononanoic acid 14478 375-95-1 < 0.65 

1 0.76 0.620.19Perfluoro-octanesulfonate 14478 1763-23-1 < 0.62 

1 0.76 0.650.19Perfluorooctanoic acid 14478 335-67-1 1.1 

1 0.76 0.650.19Perfluoropentanoic acid 14478 2706-90-3 < 0.65 

1 0.76 0.650.19Perfluorotetradecanoic acid 14478 376-06-7 < 0.65 

1 0.76 0.650.19Perfluorotridecanoic acid 14478 72629-94-8 < 0.65 

1 0.76 0.650.19Perfluoroundecanoic acid 14478 2058-94-8 < 0.65 

SW-846 9060A  
modified 

mg/kg mg/kg mg/kg mg/kg Wet Chemistry 

1 2,9002,900966TOC Solids/Sludges Combustion 02079 n.a. 5,400 

SW-846 9045D Nov 
2004 

Std. Units Std. Units Std. Units Std. Units 

1 0.01000.01000.0100pH 00394 n.a. 9.22 

The pH was measured in water at 19.8 C.   

SM 2540 G-2011 
%Moisture Calc 

% % % % Wet Chemistry 

1 0.50 0.500.50Moisture 00111 n.a. 3.8 

Moisture represents the loss in weight of the sample after oven drying at 
103 - 105 degrees Celsius. The moisture result reported is on an 
as-received basis. 

  

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  SW 9779616 
ELLE Group #:  1981996 
Matrix: Soil 

Sample Description: BAAP-FFTA-SN-2-35-SO Grab Soil 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/29/2018 11:25  
SDG#:     PF012-03 

Submittal Date/Time:  08/30/2018 10:15 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

14478 PFAS in Soil by LC/MS/MS-DoD EPA 537 mod QSM 5.1 
table B-15 

1 18248031 09/06/2018  15:00 Joshua P Trost 1 

14510 PFAS Solid Prep - DoD EPA 537 mod QSM 5.1 
table B-15 

2 18248031 09/05/2018  17:00 Anthony C Polaski 1 

02079 TOC Solids/Sludges Combustion SW-846 9060A  modified 1 18250667633B 09/10/2018  17:10 Drew M Gerhart 1 

00394 pH SW-846 9045D Nov 
2004 

1 18250039403A 09/07/2018  19:40 Jeremy L Bolf 1 

00111 Moisture SM 2540 G-2011 
%Moisture Calc 

1 18243820004A 08/31/2018  09:33 William C Schwebel 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  SW 9779617 
ELLE Group #:  1981996 
Matrix: Soil 

Sample Description: BAAP-FFTA-SN-2-50-SO Grab Soil 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/29/2018 12:20  
SDG#:     PF012-04 

Submittal Date/Time:  08/30/2018 10:15 

 Dry 
Limit of 
Quantitation 

Dry
Limit of 
Detection 

Dry
Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name 

Dry
Result 

EPA 537 mod QSM 5.1 
table B-15 

ng/g ng/g ng/g ng/g LC/MS/MS Miscellaneous 

1 2.1 1.90.626:2 fluorotelomersulfonate 14478 27619-97-2 < 1.9 

1 2.1 1.90.518:2 fluorotelomersulfonate 14478 39108-34-4 < 1.9 

1 3.1 2.10.51NEtFOSAA 14478 2991-50-6 < 2.1 

NEtFOSAA is the acronym for N-ethyl perfluorooctanesulfonamidoacetic Acid.   
1 3.1 2.10.51NMeFOSAA 14478 2355-31-9 < 2.1 

NMeFOSAA is the acronym for N-methyl perfluorooctanesulfonamidoacetic Acid.   
1 0.82 0.620.21Perfluorobutanesulfonate 14478 375-73-5 < 0.62 

1 0.82 0.700.21Perfluorobutanoic acid 14478 375-22-4 < 0.70 

1 1.0 0.700.31Perfluorodecanoic acid 14478 335-76-2 < 0.70 

1 0.82 0.700.21Perfluorododecanoic acid 14478 307-55-1 < 0.70 

1 0.82 0.700.21Perfluoroheptanoic acid 14478 375-85-9 < 0.70 

1 0.82 0.660.21Perfluorohexanesulfonate 14478 355-46-4 < 0.66 

1 0.82 0.700.21Perfluorohexanoic acid 14478 307-24-4 < 0.70 

1 0.82 0.700.21Perfluorononanoic acid 14478 375-95-1 < 0.70 

1 0.82 0.670.21Perfluoro-octanesulfonate 14478 1763-23-1 < 0.67 

1 0.82 0.700.21Perfluorooctanoic acid 14478 335-67-1 < 0.70 

1 0.82 0.700.21Perfluoropentanoic acid 14478 2706-90-3 < 0.70 

1 0.82 0.700.21Perfluorotetradecanoic acid 14478 376-06-7 < 0.70 

1 0.82 0.700.21Perfluorotridecanoic acid 14478 72629-94-8 < 0.70 

1 0.82 0.700.21Perfluoroundecanoic acid 14478 2058-94-8 < 0.70 

The recovery for the labeled compound used as extraction standards is  
outside the QC acceptance limits as noted on the QC Summary. The  
following corrective action was taken:  The sample was reextracted within  
holding time. The data is reported from the original extraction. Both sets  
of data are included in the data package. 

SW-846 9060A  
modified 

mg/kg mg/kg mg/kg mg/kg Wet Chemistry 

1 308 308103TOC Solids/Sludges Combustion 02079 n.a. 3,430 

SW-846 9045D Nov 
2004 

Std. Units Std. Units Std. Units Std. Units 

1 0.01000.01000.0100pH 00394 n.a. 9.24 

The pH was measured in water at 19.7 C.   

SM 2540 G-2011 
%Moisture Calc 

% % % % Wet Chemistry 

1 0.50 0.500.50Moisture 00111 n.a. 2.5 

Moisture represents the loss in weight of the sample after oven drying at 
103 - 105 degrees Celsius. The moisture result reported is on an 
as-received basis. 

  

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  SW 9779617 
ELLE Group #:  1981996 
Matrix: Soil 

Sample Description: BAAP-FFTA-SN-2-50-SO Grab Soil 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/29/2018 12:20  
SDG#:     PF012-04 

Submittal Date/Time:  08/30/2018 10:15 

 Dry 
Limit of 
Quantitation 

Dry
Limit of 
Detection 

Dry
Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name 

Dry
Result 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

14478 PFAS in Soil by LC/MS/MS-DoD EPA 537 mod QSM 5.1 
table B-15 

1 18248031 09/06/2018  15:09 Joshua P Trost 1 

14510 PFAS Solid Prep - DoD EPA 537 mod QSM 5.1 
table B-15 

2 18248031 09/05/2018  17:00 Anthony C Polaski 1 

02079 TOC Solids/Sludges Combustion SW-846 9060A  modified 1 18250667633B 09/08/2018  15:05 Drew M Gerhart 1 

00394 pH SW-846 9045D Nov 
2004 

1 18250039403A 09/07/2018  19:40 Jeremy L Bolf 1 

00111 Moisture SM 2540 G-2011 
%Moisture Calc 

1 18243820004A 08/31/2018  09:33 William C Schwebel 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  SW 9779618 
ELLE Group #:  1981996 
Matrix: Soil 

Sample Description: BAAP-FFTA-SN-2-65-SO Grab Soil 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/29/2018 12:45  
SDG#:     PF012-05 

Submittal Date/Time:  08/30/2018 10:15 

 Dry 
Limit of 
Quantitation 

Dry
Limit of 
Detection 

Dry
Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name 

Dry
Result 

EPA 537 mod QSM 5.1 
table B-15 

ng/g ng/g ng/g ng/g LC/MS/MS Miscellaneous 

1 1.9 1.80.576:2 fluorotelomersulfonate 14478 27619-97-2 < 1.8 

1 1.9 1.80.478:2 fluorotelomersulfonate 14478 39108-34-4 < 1.8 

1 2.8 1.90.47NEtFOSAA 14478 2991-50-6 < 1.9 

NEtFOSAA is the acronym for N-ethyl perfluorooctanesulfonamidoacetic Acid.   
1 2.8 1.90.47NMeFOSAA 14478 2355-31-9 < 1.9 

NMeFOSAA is the acronym for N-methyl perfluorooctanesulfonamidoacetic Acid.   
1 0.76 0.570.19Perfluorobutanesulfonate 14478 375-73-5 < 0.57 

1 0.76 0.640.19Perfluorobutanoic acid 14478 375-22-4 < 0.64 

1 0.94 0.640.28Perfluorodecanoic acid 14478 335-76-2 < 0.64 

1 0.76 0.640.19Perfluorododecanoic acid 14478 307-55-1 < 0.64 

1 0.76 0.640.19Perfluoroheptanoic acid 14478 375-85-9 < 0.64 

1 0.76 0.600.19Perfluorohexanesulfonate 14478 355-46-4 < 0.60 

1 0.76 0.640.19Perfluorohexanoic acid 14478 307-24-4 < 0.64 

1 0.76 0.640.19Perfluorononanoic acid 14478 375-95-1 < 0.64 

1 0.76 0.610.19Perfluoro-octanesulfonate 14478 1763-23-1 < 0.61 

1 0.76 0.640.19Perfluorooctanoic acid 14478 335-67-1 0.44   J 

1 0.76 0.640.19Perfluoropentanoic acid 14478 2706-90-3 < 0.64 

1 0.76 0.640.19Perfluorotetradecanoic acid 14478 376-06-7 < 0.64 

1 0.76 0.640.19Perfluorotridecanoic acid 14478 72629-94-8 < 0.64 

1 0.76 0.640.19Perfluoroundecanoic acid 14478 2058-94-8 < 0.64 

The recovery for the labeled compound used as extraction standards is  
outside the QC acceptance limits as noted on the QC Summary. The  
following corrective action was taken:  The sample was reextracted within  
holding time. The data is reported from the original extraction. Both sets  
of data are included in the data package. 

SW-846 9060A  
modified 

mg/kg mg/kg mg/kg mg/kg Wet Chemistry 

1 309 309103TOC Solids/Sludges Combustion 02079 n.a. 2,860 

SW-846 9045D Nov 
2004 

Std. Units Std. Units Std. Units Std. Units 

1 0.01000.01000.0100pH 00394 n.a. 8.98 

The pH was measured in water at 19.6 C.   

SM 2540 G-2011 
%Moisture Calc 

% % % % Wet Chemistry 

1 0.50 0.500.50Moisture 00111 n.a. 2.0 

Moisture represents the loss in weight of the sample after oven drying at 
103 - 105 degrees Celsius. The moisture result reported is on an 
as-received basis. 

  

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  SW 9779618 
ELLE Group #:  1981996 
Matrix: Soil 

Sample Description: BAAP-FFTA-SN-2-65-SO Grab Soil 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/29/2018 12:45  
SDG#:     PF012-05 

Submittal Date/Time:  08/30/2018 10:15 

 Dry 
Limit of 
Quantitation 

Dry
Limit of 
Detection 

Dry
Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name 

Dry
Result 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

14478 PFAS in Soil by LC/MS/MS-DoD EPA 537 mod QSM 5.1 
table B-15 

1 18248031 09/06/2018  15:18 Joshua P Trost 1 

14510 PFAS Solid Prep - DoD EPA 537 mod QSM 5.1 
table B-15 

2 18248031 09/05/2018  17:00 Anthony C Polaski 1 

02079 TOC Solids/Sludges Combustion SW-846 9060A  modified 1 18247667632B 09/05/2018  00:53 Drew M Gerhart 1 

00394 pH SW-846 9045D Nov 
2004 

1 18250039403A 09/07/2018  19:40 Jeremy L Bolf 1 

00111 Moisture SM 2540 G-2011 
%Moisture Calc 

1 18243820004A 08/31/2018  09:33 William C Schwebel 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  SW 9779619 
ELLE Group #:  1981996 
Matrix: Soil 

Sample Description: BAAP-FFTA-SN-2-WT80-SO Grab Soil 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/29/2018 13:50  
SDG#:     PF012-06 

Submittal Date/Time:  08/30/2018 10:15 

 Dry 
Limit of 
Quantitation 

Dry
Limit of 
Detection 

Dry
Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name 

Dry
Result 

EPA 537 mod QSM 5.1 
table B-15 

ng/g ng/g ng/g ng/g LC/MS/MS Miscellaneous 

1 2.0 1.90.596:2 fluorotelomersulfonate 14478 27619-97-2 < 1.9 

1 2.0 1.90.498:2 fluorotelomersulfonate 14478 39108-34-4 < 1.9 

1 2.9 2.00.49NEtFOSAA 14478 2991-50-6 < 2.0 

NEtFOSAA is the acronym for N-ethyl perfluorooctanesulfonamidoacetic Acid.   
1 2.9 2.00.49NMeFOSAA 14478 2355-31-9 < 2.0 

NMeFOSAA is the acronym for N-methyl perfluorooctanesulfonamidoacetic Acid.   
1 0.78 0.590.20Perfluorobutanesulfonate 14478 375-73-5 < 0.59 

1 0.78 0.660.20Perfluorobutanoic acid 14478 375-22-4 < 0.66 

1 0.98 0.660.29Perfluorodecanoic acid 14478 335-76-2 < 0.66 

1 0.78 0.660.20Perfluorododecanoic acid 14478 307-55-1 < 0.66 

1 0.78 0.660.20Perfluoroheptanoic acid 14478 375-85-9 < 0.66 

1 0.78 0.620.20Perfluorohexanesulfonate 14478 355-46-4 < 0.62 

1 0.78 0.660.20Perfluorohexanoic acid 14478 307-24-4 < 0.66 

1 0.78 0.660.20Perfluorononanoic acid 14478 375-95-1 < 0.66 

1 0.78 0.630.20Perfluoro-octanesulfonate 14478 1763-23-1 < 0.63 

1 0.78 0.660.20Perfluorooctanoic acid 14478 335-67-1 0.67   J 

1 0.78 0.660.20Perfluoropentanoic acid 14478 2706-90-3 < 0.66 

1 0.78 0.660.20Perfluorotetradecanoic acid 14478 376-06-7 < 0.66 

1 0.78 0.660.20Perfluorotridecanoic acid 14478 72629-94-8 < 0.66 

1 0.78 0.660.20Perfluoroundecanoic acid 14478 2058-94-8 < 0.66 

SW-846 9060A  
modified 

mg/kg mg/kg mg/kg mg/kg Wet Chemistry 

1 314 314105TOC Solids/Sludges Combustion 02079 n.a. 937 

SW-846 9045D Nov 
2004 

Std. Units Std. Units Std. Units Std. Units 

1 0.01000.01000.0100pH 00394 n.a. 9.26 

The pH was measured in water at 19.7 C.   

SM 2540 G-2011 
%Moisture Calc 

% % % % Wet Chemistry 

1 0.50 0.500.50Moisture 00111 n.a. 2.4 

Moisture represents the loss in weight of the sample after oven drying at 
103 - 105 degrees Celsius. The moisture result reported is on an 
as-received basis. 

  

*=This limit was used in the evaluation of the final result 

Page 15 of 48



 
 

 

ARCADIS 
ELLE Sample #:  SW 9779619 
ELLE Group #:  1981996 
Matrix: Soil 

Sample Description: BAAP-FFTA-SN-2-WT80-SO Grab Soil 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/29/2018 13:50  
SDG#:     PF012-06 

Submittal Date/Time:  08/30/2018 10:15 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

14478 PFAS in Soil by LC/MS/MS-DoD EPA 537 mod QSM 5.1 
table B-15 

1 18248031 09/06/2018  15:37 Joshua P Trost 1 

14510 PFAS Solid Prep - DoD EPA 537 mod QSM 5.1 
table B-15 

2 18248031 09/05/2018  17:00 Anthony C Polaski 1 

02079 TOC Solids/Sludges Combustion SW-846 9060A  modified 1 18250667633B 09/08/2018  15:18 Drew M Gerhart 1 

00394 pH SW-846 9045D Nov 
2004 

1 18250039403A 09/07/2018  19:40 Jeremy L Bolf 1 

00111 Moisture SM 2540 G-2011 
%Moisture Calc 

1 18243820004A 08/31/2018  09:33 William C Schwebel 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  WW 9779620 
ELLE Group #:  1981996 
Matrix: Water 

Sample Description: BAAP-EB-SO-082918-2 Grab Water 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/29/2018 09:45  
SDG#:     PF012-07EB 

Submittal Date/Time:  08/30/2018 10:15 

  
Limit of 
Quantitation 

Limit of 
Detection 

Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name Result 

EPA 537 mod QSM 5.1 
table B-15 

ng/l ng/l ng/l ng/l LC/MS/MS Miscellaneous 

1 2.7 1.80.896:2 fluorotelomersulfonate 14434 27619-97-2 < 1.8 

1 2.7 1.80.898:2 fluorotelomersulfonate 14434 39108-34-4 < 1.8 

1 2.7 2.10.89NEtFOSAA 14434 2991-50-6 < 2.1 

NEtFOSAA is the acronym for N-ethyl perfluorooctanesulfonamidoacetic Acid.   
1 2.7 2.10.89NMeFOSAA 14434 2355-31-9 < 2.1 

NMeFOSAA is the acronym for N-methyl perfluorooctanesulfonamidoacetic Acid.   
1 1.8 0.980.27Perfluorobutanesulfonate 14434 375-73-5 < 0.98 

1 5.3 4.31.8Perfluorobutanoic acid 14434 375-22-4 < 4.3 

1 1.8 1.10.45Perfluorodecanoic acid 14434 335-76-2 < 1.1 

1 1.8 1.10.45Perfluorododecanoic acid 14434 307-55-1 < 1.1 

1 1.8 1.10.36Perfluoroheptanoic acid 14434 375-85-9 < 1.1 

1 1.8 0.980.36Perfluorohexanesulfonate 14434 355-46-4 < 0.98 

1 1.8 1.10.45Perfluorohexanoic acid 14434 307-24-4 < 1.1 

1 1.8 1.10.36Perfluorononanoic acid 14434 375-95-1 < 1.1 

1 1.8 1.10.45Perfluoro-octanesulfonate 14434 1763-23-1 < 1.1 

1 1.8 1.10.45Perfluorooctanoic acid 14434 335-67-1 < 1.1 

1 5.3 4.31.8Perfluoropentanoic acid 14434 2706-90-3 < 4.3 

1 1.8 1.10.53Perfluorotetradecanoic acid 14434 376-06-7 < 1.1 

1 1.8 1.10.53Perfluorotridecanoic acid 14434 72629-94-8 < 1.1 

1 1.8 1.10.45Perfluoroundecanoic acid 14434 2058-94-8 < 1.1 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

14434 PFAS in Water by 
LC/MS/MS-DoD 

EPA 537 mod QSM 5.1 
table B-15 

1 18249001 09/07/2018  12:58 Marissa C Drexinger 1 

14465 PFAS Water Prep - DoD EPA 537 mod QSM 5.1 
table B-15 

2 18249001 09/06/2018  08:00 Courtney J Fatta 1 

*=This limit was used in the evaluation of the final result 

Page 17 of 48



 
 

 

ARCADIS 
ELLE Sample #:  WW 9779621 
ELLE Group #:  1981996 
Matrix: Water 

Sample Description: BAAP-FB-SO-082918 Grab Water 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/29/2018 10:00  
SDG#:     PF012-08FB 

Submittal Date/Time:  08/30/2018 10:15 

  
Limit of 
Quantitation 

Limit of 
Detection 

Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name Result 

EPA 537 mod QSM 5.1 
table B-15 

ng/l ng/l ng/l ng/l LC/MS/MS Miscellaneous 

1 2.8 1.90.936:2 fluorotelomersulfonate 14434 27619-97-2 < 1.9 

1 2.8 1.90.938:2 fluorotelomersulfonate 14434 39108-34-4 < 1.9 

1 2.8 2.20.93NEtFOSAA 14434 2991-50-6 < 2.2 

NEtFOSAA is the acronym for N-ethyl perfluorooctanesulfonamidoacetic Acid.   
1 2.8 2.20.93NMeFOSAA 14434 2355-31-9 < 2.2 

NMeFOSAA is the acronym for N-methyl perfluorooctanesulfonamidoacetic Acid.   
1 1.9 1.00.28Perfluorobutanesulfonate 14434 375-73-5 < 1.0 

1 5.6 4.41.9Perfluorobutanoic acid 14434 375-22-4 < 4.4 

1 1.9 1.10.46Perfluorodecanoic acid 14434 335-76-2 < 1.1 

1 1.9 1.10.46Perfluorododecanoic acid 14434 307-55-1 < 1.1 

1 1.9 1.10.37Perfluoroheptanoic acid 14434 375-85-9 < 1.1 

1 1.9 1.00.37Perfluorohexanesulfonate 14434 355-46-4 < 1.0 

1 1.9 1.10.46Perfluorohexanoic acid 14434 307-24-4 < 1.1 

1 1.9 1.10.37Perfluorononanoic acid 14434 375-95-1 < 1.1 

1 1.9 1.10.46Perfluoro-octanesulfonate 14434 1763-23-1 < 1.1 

1 1.9 1.10.46Perfluorooctanoic acid 14434 335-67-1 < 1.1 

1 5.6 4.41.9Perfluoropentanoic acid 14434 2706-90-3 < 4.4 

1 1.9 1.10.56Perfluorotetradecanoic acid 14434 376-06-7 < 1.1 

1 1.9 1.10.56Perfluorotridecanoic acid 14434 72629-94-8 < 1.1 

1 1.9 1.10.46Perfluoroundecanoic acid 14434 2058-94-8 < 1.1 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

14434 PFAS in Water by 
LC/MS/MS-DoD 

EPA 537 mod QSM 5.1 
table B-15 

1 18249001 09/07/2018  13:07 Marissa C Drexinger 1 

14465 PFAS Water Prep - DoD EPA 537 mod QSM 5.1 
table B-15 

2 18249001 09/06/2018  08:00 Courtney J Fatta 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  WW 9779622 
ELLE Group #:  1981996 
Matrix: Water 

Sample Description: BAAP-EB-SO-082918-1 Grab Water 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/29/2018 10:30  
SDG#:     PF012-09EB 

Submittal Date/Time:  08/30/2018 10:15 

  
Limit of 
Quantitation 

Limit of 
Detection 

Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name Result 

EPA 537 mod QSM 5.1 
table B-15 

ng/l ng/l ng/l ng/l LC/MS/MS Miscellaneous 

1 2.7 1.80.906:2 fluorotelomersulfonate 14434 27619-97-2 < 1.8 

1 2.7 1.80.908:2 fluorotelomersulfonate 14434 39108-34-4 < 1.8 

1 2.7 2.20.90NEtFOSAA 14434 2991-50-6 < 2.2 

NEtFOSAA is the acronym for N-ethyl perfluorooctanesulfonamidoacetic Acid.   
1 2.7 2.20.90NMeFOSAA 14434 2355-31-9 < 2.2 

NMeFOSAA is the acronym for N-methyl perfluorooctanesulfonamidoacetic Acid.   
1 1.8 0.990.27Perfluorobutanesulfonate 14434 375-73-5 < 0.99 

1 5.4 4.31.8Perfluorobutanoic acid 14434 375-22-4 < 4.3 

1 1.8 1.10.45Perfluorodecanoic acid 14434 335-76-2 < 1.1 

1 1.8 1.10.45Perfluorododecanoic acid 14434 307-55-1 < 1.1 

1 1.8 1.10.36Perfluoroheptanoic acid 14434 375-85-9 < 1.1 

1 1.8 0.990.36Perfluorohexanesulfonate 14434 355-46-4 < 0.99 

1 1.8 1.10.45Perfluorohexanoic acid 14434 307-24-4 < 1.1 

1 1.8 1.10.36Perfluorononanoic acid 14434 375-95-1 < 1.1 

1 1.8 1.10.45Perfluoro-octanesulfonate 14434 1763-23-1 < 1.1 

1 1.8 1.10.45Perfluorooctanoic acid 14434 335-67-1 < 1.1 

1 5.4 4.31.8Perfluoropentanoic acid 14434 2706-90-3 < 4.3 

1 1.8 1.10.54Perfluorotetradecanoic acid 14434 376-06-7 < 1.1 

1 1.8 1.10.54Perfluorotridecanoic acid 14434 72629-94-8 < 1.1 

1 1.8 1.10.45Perfluoroundecanoic acid 14434 2058-94-8 < 1.1 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

14434 PFAS in Water by 
LC/MS/MS-DoD 

EPA 537 mod QSM 5.1 
table B-15 

1 18249001 09/07/2018  13:16 Marissa C Drexinger 1 

14465 PFAS Water Prep - DoD EPA 537 mod QSM 5.1 
table B-15 

2 18249001 09/06/2018  08:00 Courtney J Fatta 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  SW 9779623 
ELLE Group #:  1981996 
Matrix: Soil 

Sample Description: BAAP-FFTA-SN-3-5.0-SO Grab Soil 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/29/2018 15:05  
SDG#:     PF012-10 

Submittal Date/Time:  08/30/2018 10:15 

 Dry 
Limit of 
Quantitation 

Dry
Limit of 
Detection 

Dry
Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name 

Dry
Result 

EPA 537 mod QSM 5.1 
table B-15 

ng/g ng/g ng/g ng/g LC/MS/MS Miscellaneous 

1 2.3 2.20.696:2 fluorotelomersulfonate 14478 27619-97-2 < 2.2 

1 2.3 2.20.588:2 fluorotelomersulfonate 14478 39108-34-4 < 2.2 

1 3.5 2.30.58NEtFOSAA 14478 2991-50-6 < 2.3 

NEtFOSAA is the acronym for N-ethyl perfluorooctanesulfonamidoacetic Acid.   
1 3.5 2.30.58NMeFOSAA 14478 2355-31-9 < 2.3 

NMeFOSAA is the acronym for N-methyl perfluorooctanesulfonamidoacetic Acid.   
1 0.92 0.690.23Perfluorobutanesulfonate 14478 375-73-5 < 0.69 

1 0.92 0.780.23Perfluorobutanoic acid 14478 375-22-4 < 0.78 

1 1.2 0.780.35Perfluorodecanoic acid 14478 335-76-2 < 0.78 

1 0.92 0.780.23Perfluorododecanoic acid 14478 307-55-1 < 0.78 

1 0.92 0.780.23Perfluoroheptanoic acid 14478 375-85-9 < 0.78 

1 0.92 0.740.23Perfluorohexanesulfonate 14478 355-46-4 < 0.74 

1 0.92 0.780.23Perfluorohexanoic acid 14478 307-24-4 < 0.78 

1 0.92 0.780.23Perfluorononanoic acid 14478 375-95-1 < 0.78 

1 0.92 0.750.23Perfluoro-octanesulfonate 14478 1763-23-1 < 0.75 

1 0.92 0.780.23Perfluorooctanoic acid 14478 335-67-1 < 0.78 

1 0.92 0.780.23Perfluoropentanoic acid 14478 2706-90-3 < 0.78 

1 0.92 0.780.23Perfluorotetradecanoic acid 14478 376-06-7 < 0.78 

1 0.92 0.780.23Perfluorotridecanoic acid 14478 72629-94-8 < 0.78 

1 0.92 0.780.23Perfluoroundecanoic acid 14478 2058-94-8 < 0.78 

The recovery for the labeled compound used as extraction standards is  
outside the QC acceptance limits as noted on the QC Summary. The  
following corrective action was taken:  The sample was reextracted within  
holding time. The data is reported from the original extraction. Both sets  
of data are included in the data package. 

SW-846 9060A  
modified 

mg/kg mg/kg mg/kg mg/kg Wet Chemistry 

1 479 479160TOC Solids/Sludges Combustion 02079 n.a. 2,150 

SW-846 9045D Nov 
2004 

Std. Units Std. Units Std. Units Std. Units 

1 0.01000.01000.0100pH 00394 n.a. 7.88 

The pH was measured in water at 19.7 C.   

SM 2540 G-2011 
%Moisture Calc 

% % % % Wet Chemistry 

1 0.50 0.500.50Moisture 00111 n.a. 14.8 

Moisture represents the loss in weight of the sample after oven drying at 
103 - 105 degrees Celsius. The moisture result reported is on an 
as-received basis. 

  

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  SW 9779623 
ELLE Group #:  1981996 
Matrix: Soil 

Sample Description: BAAP-FFTA-SN-3-5.0-SO Grab Soil 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/29/2018 15:05  
SDG#:     PF012-10 

Submittal Date/Time:  08/30/2018 10:15 

 Dry 
Limit of 
Quantitation 

Dry
Limit of 
Detection 

Dry
Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name 

Dry
Result 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

14478 PFAS in Soil by LC/MS/MS-DoD EPA 537 mod QSM 5.1 
table B-15 

1 18248031 09/06/2018  15:46 Joshua P Trost 1 

14510 PFAS Solid Prep - DoD EPA 537 mod QSM 5.1 
table B-15 

2 18248031 09/05/2018  17:00 Anthony C Polaski 1 

02079 TOC Solids/Sludges Combustion SW-846 9060A  modified 1 18250667633B 09/08/2018  15:31 Drew M Gerhart 1 

00394 pH SW-846 9045D Nov 
2004 

1 18250039403A 09/07/2018  19:40 Jeremy L Bolf 1 

00111 Moisture SM 2540 G-2011 
%Moisture Calc 

1 18243820004A 08/31/2018  09:33 William C Schwebel 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  SW 9779624 
ELLE Group #:  1981996 
Matrix: Soil 

Sample Description: BAAP-FFTA-SN-3-20-SO Grab Soil 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/29/2018 15:30  
SDG#:     PF012-11 

Submittal Date/Time:  08/30/2018 10:15 

 Dry 
Limit of 
Quantitation 

Dry
Limit of 
Detection 

Dry
Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name 

Dry
Result 

EPA 537 mod QSM 5.1 
table B-15 

ng/g ng/g ng/g ng/g LC/MS/MS Miscellaneous 

1 1.9 1.80.586:2 fluorotelomersulfonate 14478 27619-97-2 < 1.8 

1 1.9 1.80.488:2 fluorotelomersulfonate 14478 39108-34-4 < 1.8 

1 2.9 1.90.48NEtFOSAA 14478 2991-50-6 < 1.9 

NEtFOSAA is the acronym for N-ethyl perfluorooctanesulfonamidoacetic Acid.   
1 2.9 1.90.48NMeFOSAA 14478 2355-31-9 < 1.9 

NMeFOSAA is the acronym for N-methyl perfluorooctanesulfonamidoacetic Acid.   
1 0.77 0.580.19Perfluorobutanesulfonate 14478 375-73-5 < 0.58 

1 0.77 0.660.19Perfluorobutanoic acid 14478 375-22-4 < 0.66 

1 0.97 0.660.29Perfluorodecanoic acid 14478 335-76-2 < 0.66 

1 0.77 0.660.19Perfluorododecanoic acid 14478 307-55-1 < 0.66 

1 0.77 0.660.19Perfluoroheptanoic acid 14478 375-85-9 < 0.66 

1 0.77 0.620.19Perfluorohexanesulfonate 14478 355-46-4 < 0.62 

1 0.77 0.660.19Perfluorohexanoic acid 14478 307-24-4 < 0.66 

1 0.77 0.660.19Perfluorononanoic acid 14478 375-95-1 < 0.66 

1 0.77 0.630.19Perfluoro-octanesulfonate 14478 1763-23-1 < 0.63 

1 0.77 0.660.19Perfluorooctanoic acid 14478 335-67-1 < 0.66 

1 0.77 0.660.19Perfluoropentanoic acid 14478 2706-90-3 < 0.66 

1 0.77 0.660.19Perfluorotetradecanoic acid 14478 376-06-7 < 0.66 

1 0.77 0.660.19Perfluorotridecanoic acid 14478 72629-94-8 < 0.66 

1 0.77 0.660.19Perfluoroundecanoic acid 14478 2058-94-8 < 0.66 

The recovery for the labeled compound used as extraction standards is  
outside the QC acceptance limits as noted on the QC Summary. The  
following corrective action was taken:  The sample was reextracted within  
holding time. The data is reported from the original extraction. Both sets  
of data are included in the data package. 

SW-846 9060A  
modified 

mg/kg mg/kg mg/kg mg/kg Wet Chemistry 

1 2,6202,620874TOC Solids/Sludges Combustion 02079 n.a. 12,500 

SW-846 9045D Nov 
2004 

Std. Units Std. Units Std. Units Std. Units 

1 0.01000.01000.0100pH 00394 n.a. 9.24 

The pH was measured in water at 19.7 C.   

SM 2540 G-2011 
%Moisture Calc 

% % % % Wet Chemistry 

1 0.50 0.500.50Moisture 00111 n.a. 2.4 

Moisture represents the loss in weight of the sample after oven drying at 
103 - 105 degrees Celsius. The moisture result reported is on an 
as-received basis. 

  

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  SW 9779624 
ELLE Group #:  1981996 
Matrix: Soil 

Sample Description: BAAP-FFTA-SN-3-20-SO Grab Soil 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/29/2018 15:30  
SDG#:     PF012-11 

Submittal Date/Time:  08/30/2018 10:15 

 Dry 
Limit of 
Quantitation 

Dry
Limit of 
Detection 

Dry
Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name 

Dry
Result 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

14478 PFAS in Soil by LC/MS/MS-DoD EPA 537 mod QSM 5.1 
table B-15 

1 18248031 09/06/2018  15:55 Joshua P Trost 1 

14510 PFAS Solid Prep - DoD EPA 537 mod QSM 5.1 
table B-15 

2 18248031 09/05/2018  17:00 Anthony C Polaski 1 

02079 TOC Solids/Sludges Combustion SW-846 9060A  modified 1 18250667633B 09/10/2018  17:49 Drew M Gerhart 1 

00394 pH SW-846 9045D Nov 
2004 

1 18250039403A 09/07/2018  19:40 Jeremy L Bolf 1 

00111 Moisture SM 2540 G-2011 
%Moisture Calc 

1 18243820004A 08/31/2018  09:33 William C Schwebel 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  SW 9779625 
ELLE Group #:  1981996 
Matrix: Soil 

Sample Description: BAAP-FFTA-SN-3-35-SO Grab Soil 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/29/2018 16:00  
SDG#:     PF012-12BKG 

Submittal Date/Time:  08/30/2018 10:15 

 Dry 
Limit of 
Quantitation 

Dry
Limit of 
Detection 

Dry
Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name 

Dry
Result 

EPA 537 mod QSM 5.1 
table B-15 

ng/g ng/g ng/g ng/g LC/MS/MS Miscellaneous 

1 2.0 1.90.616:2 fluorotelomersulfonate 14478 27619-97-2 < 1.9 

1 2.0 1.90.518:2 fluorotelomersulfonate 14478 39108-34-4 < 1.9 

1 3.1 2.00.51NEtFOSAA 14478 2991-50-6 < 2.0 

NEtFOSAA is the acronym for N-ethyl perfluorooctanesulfonamidoacetic Acid.   
1 3.1 2.00.51NMeFOSAA 14478 2355-31-9 < 2.0 

NMeFOSAA is the acronym for N-methyl perfluorooctanesulfonamidoacetic Acid.   
1 0.82 0.610.20Perfluorobutanesulfonate 14478 375-73-5 < 0.61 

1 0.82 0.700.20Perfluorobutanoic acid 14478 375-22-4 < 0.70 

1 1.0 0.700.31Perfluorodecanoic acid 14478 335-76-2 < 0.70 

1 0.82 0.700.20Perfluorododecanoic acid 14478 307-55-1 < 0.70 

1 0.82 0.700.20Perfluoroheptanoic acid 14478 375-85-9 < 0.70 

1 0.82 0.650.20Perfluorohexanesulfonate 14478 355-46-4 < 0.65 

1 0.82 0.700.20Perfluorohexanoic acid 14478 307-24-4 < 0.70 

1 0.82 0.700.20Perfluorononanoic acid 14478 375-95-1 < 0.70 

1 0.82 0.670.20Perfluoro-octanesulfonate 14478 1763-23-1 < 0.67 

1 0.82 0.700.20Perfluorooctanoic acid 14478 335-67-1 < 0.70 

1 0.82 0.700.20Perfluoropentanoic acid 14478 2706-90-3 < 0.70 

1 0.82 0.700.20Perfluorotetradecanoic acid 14478 376-06-7 < 0.70 

1 0.82 0.700.20Perfluorotridecanoic acid 14478 72629-94-8 < 0.70 

1 0.82 0.700.20Perfluoroundecanoic acid 14478 2058-94-8 < 0.70 

The recovery for the labeled compound used as extraction standards is  
outside the QC acceptance limits as noted on the QC Summary. The  
following corrective action was taken:  The sample was reextracted within  
holding time. The data is reported from the original extraction. Both sets  
of data are included in the data package. 

SW-846 9060A  
modified 

mg/kg mg/kg mg/kg mg/kg Wet Chemistry 

1 316 316105TOC Solids/Sludges Combustion 02079 n.a. 3,130 

SW-846 9045D Nov 
2004 

Std. Units Std. Units Std. Units Std. Units 

1 0.01000.01000.0100pH 00394 n.a. 9.36 

The pH was measured in water at 20.6 C.   

SM 2540 G-2011 
%Moisture Calc 

% % % % Wet Chemistry 

1 0.50 0.500.50Moisture 00111 n.a. 4.2 

Moisture represents the loss in weight of the sample after oven drying at 
103 - 105 degrees Celsius. The moisture result reported is on an 
as-received basis. 

  

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  SW 9779625 
ELLE Group #:  1981996 
Matrix: Soil 

Sample Description: BAAP-FFTA-SN-3-35-SO Grab Soil 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/29/2018 16:00  
SDG#:     PF012-12BKG 

Submittal Date/Time:  08/30/2018 10:15 

 Dry 
Limit of 
Quantitation 

Dry
Limit of 
Detection 

Dry
Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name 

Dry
Result 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

14478 PFAS in Soil by LC/MS/MS-DoD EPA 537 mod QSM 5.1 
table B-15 

1 18248031 09/06/2018  16:04 Joshua P Trost 1 

14510 PFAS Solid Prep - DoD EPA 537 mod QSM 5.1 
table B-15 

2 18248031 09/05/2018  17:00 Anthony C Polaski 1 

02079 TOC Solids/Sludges Combustion SW-846 9060A  modified 1 18250667633B 09/08/2018  15:57 Drew M Gerhart 1 

00394 pH SW-846 9045D Nov 
2004 

1 18253039401A 09/10/2018  18:20 Jeremy L Bolf 1 

00111 Moisture SM 2540 G-2011 
%Moisture Calc 

1 18243820004A 08/31/2018  09:33 William C Schwebel 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  SW 9779626 
ELLE Group #:  1981996 
Matrix: Soil 

Sample Description: BAAP-FFTA-SN-3-35-SOMS Grab Soil 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/29/2018 16:00  
SDG#:     PF012-12MS 

Submittal Date/Time:  08/30/2018 10:15 

 Dry 
Limit of 
Quantitation 

Dry
Limit of 
Detection 

Dry
Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name 

Dry
Result 

EPA 537 mod QSM 5.1 
table B-15 

ng/g ng/g ng/g ng/g LC/MS/MS Miscellaneous 

1 2.0 1.90.606:2 fluorotelomersulfonate 14478 27619-97-2 4.8 

1 2.0 1.90.508:2 fluorotelomersulfonate 14478 39108-34-4 4.2 

1 3.0 2.00.50NEtFOSAA 14478 2991-50-6 1.5    J 

NEtFOSAA is the acronym for N-ethyl perfluorooctanesulfonamidoacetic Acid.   
1 3.0 2.00.50NMeFOSAA 14478 2355-31-9 1.3    J 

NMeFOSAA is the acronym for N-methyl perfluorooctanesulfonamidoacetic Acid.   
1 0.80 0.600.20Perfluorobutanesulfonate 14478 375-73-5 1.2 

1 0.80 0.680.20Perfluorobutanoic acid 14478 375-22-4 1.4 

1 0.99 0.680.30Perfluorodecanoic acid 14478 335-76-2 1.5 

1 0.80 0.680.20Perfluorododecanoic acid 14478 307-55-1 1.5 

1 0.80 0.680.20Perfluoroheptanoic acid 14478 375-85-9 1.3 

1 0.80 0.640.20Perfluorohexanesulfonate 14478 355-46-4 1.2 

1 0.80 0.680.20Perfluorohexanoic acid 14478 307-24-4 1.3 

1 0.80 0.680.20Perfluorononanoic acid 14478 375-95-1 1.3 

1 0.80 0.650.20Perfluoro-octanesulfonate 14478 1763-23-1 1.5 

1 0.80 0.680.20Perfluorooctanoic acid 14478 335-67-1 1.5 

1 0.80 0.680.20Perfluoropentanoic acid 14478 2706-90-3 1.4 

1 0.80 0.680.20Perfluorotetradecanoic acid 14478 376-06-7 1.5 

1 0.80 0.680.20Perfluorotridecanoic acid 14478 72629-94-8 1.5 

1 0.80 0.680.20Perfluoroundecanoic acid 14478 2058-94-8 1.2 

The recovery for the labeled compound used as extraction standards is  
outside the QC acceptance limits as noted on the QC Summary. The  
following corrective action was taken:  The sample was reextracted within  
holding time. The data is reported from the original extraction. Both sets  
of data are included in the data package. 

SW-846 9060A  
modified 

mg/kg mg/kg mg/kg mg/kg Wet Chemistry 

1 789 789263TOC Solids/Sludges Combustion 02079 n.a. 9,790 

SM 2540 G-2011 
%Moisture Calc 

% % % % Wet Chemistry 

1 0.50 0.500.50Moisture 00118 n.a. 4.2 

Laboratory Sample Analysis Record 

Analyst Dilution
Factor

Trial# Batch#  Analysis
Date and Time

CAT 
No. 

Analysis Name Method 

14478 PFAS in Soil by LC/MS/MS-DoD EPA 537 mod QSM 5.1 
table B-15 

1 18248031 09/06/2018  16:13 Joshua P Trost 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  SW 9779626 
ELLE Group #:  1981996 
Matrix: Soil 

Sample Description: BAAP-FFTA-SN-3-35-SOMS Grab Soil 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/29/2018 16:00  
SDG#:     PF012-12MS 

Submittal Date/Time:  08/30/2018 10:15 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

14510 PFAS Solid Prep - DoD EPA 537 mod QSM 5.1 
table B-15 

2 18248031 09/05/2018  17:00 Anthony C Polaski 1 

02079 TOC Solids/Sludges Combustion SW-846 9060A  modified 1 18250667633B 09/08/2018  16:10 Drew M Gerhart 1 

00118 Moisture SM 2540 G-2011 
%Moisture Calc 

1 18243820004A 08/31/2018  09:33 William C Schwebel 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  SW 9779627 
ELLE Group #:  1981996 
Matrix: Soil 

Sample Description: BAAP-FFTA-SN-3-35-SOMSD Grab Soil 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/29/2018 16:00  
SDG#:     PF012-12MSD 

Submittal Date/Time:  08/30/2018 10:15 

 Dry 
Limit of 
Quantitation 

Dry
Limit of 
Detection 

Dry
Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name 

Dry
Result 

EPA 537 mod QSM 5.1 
table B-15 

ng/g ng/g ng/g ng/g LC/MS/MS Miscellaneous 

1 2.0 1.90.606:2 fluorotelomersulfonate 14478 27619-97-2 5.0 

1 2.0 1.90.508:2 fluorotelomersulfonate 14478 39108-34-4 4.5 

1 3.0 2.00.50NEtFOSAA 14478 2991-50-6 1.4    J 

NEtFOSAA is the acronym for N-ethyl perfluorooctanesulfonamidoacetic Acid.   
1 3.0 2.00.50NMeFOSAA 14478 2355-31-9 1.4    J 

NMeFOSAA is the acronym for N-methyl perfluorooctanesulfonamidoacetic Acid.   
1 0.80 0.600.20Perfluorobutanesulfonate 14478 375-73-5 1.2 

1 0.80 0.680.20Perfluorobutanoic acid 14478 375-22-4 1.4 

1 0.99 0.680.30Perfluorodecanoic acid 14478 335-76-2 1.4 

1 0.80 0.680.20Perfluorododecanoic acid 14478 307-55-1 1.4 

1 0.80 0.680.20Perfluoroheptanoic acid 14478 375-85-9 1.3 

1 0.80 0.640.20Perfluorohexanesulfonate 14478 355-46-4 1.2 

1 0.80 0.680.20Perfluorohexanoic acid 14478 307-24-4 1.3 

1 0.80 0.680.20Perfluorononanoic acid 14478 375-95-1 1.3 

1 0.80 0.650.20Perfluoro-octanesulfonate 14478 1763-23-1 1.2 

1 0.80 0.680.20Perfluorooctanoic acid 14478 335-67-1 1.4 

1 0.80 0.680.20Perfluoropentanoic acid 14478 2706-90-3 1.5 

1 0.80 0.680.20Perfluorotetradecanoic acid 14478 376-06-7 1.4 

1 0.80 0.680.20Perfluorotridecanoic acid 14478 72629-94-8 1.5 

1 0.80 0.680.20Perfluoroundecanoic acid 14478 2058-94-8 1.4 

The recovery for the labeled compound used as extraction standards is  
outside the QC acceptance limits as noted on the QC Summary. The  
following corrective action was taken:  The sample was reextracted within  
holding time. The data is reported from the original extraction. Both sets  
of data are included in the data package. 

SW-846 9060A  
modified 

mg/kg mg/kg mg/kg mg/kg Wet Chemistry 

1 767 767256TOC Solids/Sludges Combustion 02079 n.a. 8,200 

SM 2540 G-2011 
%Moisture Calc 

% % % % Wet Chemistry 

1 0.50 0.500.50Moisture 00118 n.a. 4.2 

Laboratory Sample Analysis Record 

Analyst Dilution
Factor

Trial# Batch#  Analysis
Date and Time

CAT 
No. 

Analysis Name Method 

14478 PFAS in Soil by LC/MS/MS-DoD EPA 537 mod QSM 5.1 
table B-15 

1 18248031 09/06/2018  16:22 Joshua P Trost 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  SW 9779627 
ELLE Group #:  1981996 
Matrix: Soil 

Sample Description: BAAP-FFTA-SN-3-35-SOMSD Grab Soil 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/29/2018 16:00  
SDG#:     PF012-12MSD 

Submittal Date/Time:  08/30/2018 10:15 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

14510 PFAS Solid Prep - DoD EPA 537 mod QSM 5.1 
table B-15 

2 18248031 09/05/2018  17:00 Anthony C Polaski 1 

02079 TOC Solids/Sludges Combustion SW-846 9060A  modified 1 18250667633B 09/08/2018  16:48 Drew M Gerhart 1 

00118 Moisture SM 2540 G-2011 
%Moisture Calc 

1 18243820004A 08/31/2018  09:33 William C Schwebel 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  SW 9779628 
ELLE Group #:  1981996 
Matrix: Soil 

Sample Description: BAAP-FFTA-SN-3-35-SODUP Grab Soil 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/29/2018 16:00  
SDG#:     PF012-12DUP 

Submittal Date/Time:  08/30/2018 10:15 

 Dry 
Limit of 
Quantitation 

Dry
Limit of 
Detection 

Dry
Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name 

Dry
Result 

SW-846 9060A  
modified 

mg/kg mg/kg mg/kg mg/kg Wet Chemistry 

1 313 313104TOC Solids/Sludges Combustion 02079 n.a. 2,970 

SW-846 9045D Nov 
2004 

Std. Units Std. Units Std. Units Std. Units 

1 0.01000.01000.0100pH 00394 n.a. 9.33 

The pH was measured in water at 20.2 C.   

SM 2540 G-2011 
%Moisture Calc 

% % % % Wet Chemistry 

1 0.50 0.500.50Moisture 00118 n.a. 4.2 

1 0.50 0.500.50Moisture Duplicate 00121 n.a. 3.8 

The duplicate moisture value is provided to assess the precision of the 
moisture test.  For comparability purposes, the initial moisture 
determination is the value used to perform dry weight calculations. 

  

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

02079 TOC Solids/Sludges Combustion SW-846 9060A  modified 1 18250667633B 09/08/2018  17:01 Drew M Gerhart 1 

00394 pH SW-846 9045D Nov 
2004 

1 18253039401A 09/10/2018  18:20 Jeremy L Bolf 1 

00118 Moisture SM 2540 G-2011 
%Moisture Calc 

1 18243820004A 08/31/2018  09:33 William C Schwebel 1 

00121 Moisture Duplicate SM 2540 G-2011 
%Moisture Calc 

1 18243820004A 08/31/2018  09:33 William C Schwebel 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  SW 9779629 
ELLE Group #:  1981996 
Matrix: Soil 

Sample Description: BAAP-FD-SO-082918 Grab Soil 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/29/2018  
SDG#:     PF012-13FD 

Submittal Date/Time:  08/30/2018 10:15 

 Dry 
Limit of 
Quantitation 

Dry
Limit of 
Detection 

Dry
Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name 

Dry
Result 

EPA 537 mod QSM 5.1 
table B-15 

ng/g ng/g ng/g ng/g LC/MS/MS Miscellaneous 

1 1.9 1.80.586:2 fluorotelomersulfonate 14478 27619-97-2 < 1.8 

1 1.9 1.80.488:2 fluorotelomersulfonate 14478 39108-34-4 < 1.8 

1 2.9 1.90.48NEtFOSAA 14478 2991-50-6 < 1.9 

NEtFOSAA is the acronym for N-ethyl perfluorooctanesulfonamidoacetic Acid.   
1 2.9 1.90.48NMeFOSAA 14478 2355-31-9 < 1.9 

NMeFOSAA is the acronym for N-methyl perfluorooctanesulfonamidoacetic Acid.   
1 0.77 0.580.19Perfluorobutanesulfonate 14478 375-73-5 < 0.58 

1 0.77 0.660.19Perfluorobutanoic acid 14478 375-22-4 < 0.66 

1 0.96 0.660.29Perfluorodecanoic acid 14478 335-76-2 < 0.66 

1 0.77 0.660.19Perfluorododecanoic acid 14478 307-55-1 < 0.66 

1 0.77 0.660.19Perfluoroheptanoic acid 14478 375-85-9 < 0.66 

1 0.77 0.620.19Perfluorohexanesulfonate 14478 355-46-4 < 0.62 

1 0.77 0.660.19Perfluorohexanoic acid 14478 307-24-4 < 0.66 

1 0.77 0.660.19Perfluorononanoic acid 14478 375-95-1 < 0.66 

1 0.77 0.630.19Perfluoro-octanesulfonate 14478 1763-23-1 < 0.63 

1 0.77 0.660.19Perfluorooctanoic acid 14478 335-67-1 < 0.66 

1 0.77 0.660.19Perfluoropentanoic acid 14478 2706-90-3 < 0.66 

1 0.77 0.660.19Perfluorotetradecanoic acid 14478 376-06-7 < 0.66 

1 0.77 0.660.19Perfluorotridecanoic acid 14478 72629-94-8 < 0.66 

1 0.77 0.660.19Perfluoroundecanoic acid 14478 2058-94-8 < 0.66 

The recovery for the labeled compound used as extraction standards is  
outside the QC acceptance limits as noted on the QC Summary. The  
following corrective action was taken:  The sample was reextracted within  
holding time. The data is reported from the original extraction. Both sets  
of data are included in the data package. 

SW-846 9060A  
modified 

mg/kg mg/kg mg/kg mg/kg Wet Chemistry 

1 2,6802,680892TOC Solids/Sludges Combustion 02079 n.a. 5,410 

SW-846 9045D Nov 
2004 

Std. Units Std. Units Std. Units Std. Units 

1 0.01000.01000.0100pH 00394 n.a. 9.29 

The pH was measured in water at 20.2 C.   

SM 2540 G-2011 
%Moisture Calc 

% % % % Wet Chemistry 

1 0.50 0.500.50Moisture 00111 n.a. 3.9 

Moisture represents the loss in weight of the sample after oven drying at 
103 - 105 degrees Celsius. The moisture result reported is on an 
as-received basis. 

  

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  SW 9779629 
ELLE Group #:  1981996 
Matrix: Soil 

Sample Description: BAAP-FD-SO-082918 Grab Soil 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/29/2018  
SDG#:     PF012-13FD 

Submittal Date/Time:  08/30/2018 10:15 

 Dry 
Limit of 
Quantitation 

Dry
Limit of 
Detection 

Dry
Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name 

Dry
Result 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

14478 PFAS in Soil by LC/MS/MS-DoD EPA 537 mod QSM 5.1 
table B-15 

1 18248031 09/06/2018  16:31 Joshua P Trost 1 

14510 PFAS Solid Prep - DoD EPA 537 mod QSM 5.1 
table B-15 

2 18248031 09/05/2018  17:00 Anthony C Polaski 1 

02079 TOC Solids/Sludges Combustion SW-846 9060A  modified 1 18250667634A 09/10/2018  18:02 Drew M Gerhart 1 

00394 pH SW-846 9045D Nov 
2004 

1 18253039401A 09/10/2018  18:20 Jeremy L Bolf 1 

00111 Moisture SM 2540 G-2011 
%Moisture Calc 

1 18243820004A 08/31/2018  09:33 William C Schwebel 1 

*=This limit was used in the evaluation of the final result 
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Quality Control Summary 

Group Number: 1981996 Client Name: ARCADIS 
Reported: 09/18/2018 18:47 

Matrix QC may not be reported if insufficient sample or site-specific QC samples were not submitted.  In these situations, to demonstrate precision and accuracy at a 
batch level, a LCS/LCSD was performed, unless otherwise specified in the method. 
 
All Inorganic Initial Calibration and Continuing Calibration Blanks met acceptable method criteria unless otherwise noted on the Analysis Report. 

Method Blank 

Analysis Name Result DL** LOD LOQ 

ng/g ng/g ng/g ng/g 

Batch number: 18248031 Sample number(s): 9779614-9779619,9779623-9779627,9779629 
2.0 1.9 0.60 < 1.9 6:2 fluorotelomersulfonate 
2.0 1.9 0.50 < 1.9 8:2 fluorotelomersulfonate 
3.0 2.0 0.50 < 2.0 NEtFOSAA 
3.0 2.0 0.50 < 2.0 NMeFOSAA 
0.80 0.60 0.20 < 0.60 Perfluorobutanesulfonate 
0.80 0.68 0.20 < 0.68 Perfluorobutanoic acid 
1.0 0.68 0.30 < 0.68 Perfluorodecanoic acid 
0.80 0.68 0.20 < 0.68 Perfluorododecanoic acid 
0.80 0.68 0.20 < 0.68 Perfluoroheptanoic acid 
0.80 0.64 0.20 < 0.64 Perfluorohexanesulfonate 
0.80 0.68 0.20 < 0.68 Perfluorohexanoic acid 
0.80 0.68 0.20 < 0.68 Perfluorononanoic acid 
0.80 0.65 0.20 < 0.65 Perfluoro-octanesulfonate 
0.80 0.68 0.20 < 0.68 Perfluorooctanoic acid 
0.80 0.68 0.20 < 0.68 Perfluoropentanoic acid 
0.80 0.68 0.20 < 0.68 Perfluorotetradecanoic acid 
0.80 0.68 0.20 < 0.68 Perfluorotridecanoic acid 
0.80 0.68 0.20 < 0.68 Perfluoroundecanoic acid 

ng/l ng/l ng/l ng/l 

Batch number: 18249001 Sample number(s): 9779620-9779622 
3.0 2.0 1.0 < 2.0 6:2 fluorotelomersulfonate 
3.0 2.0 1.0 < 2.0 8:2 fluorotelomersulfonate 
3.0 2.4 1.0 < 2.4 NEtFOSAA 
3.0 2.4 1.0 < 2.4 NMeFOSAA 
2.0 1.1 0.30 < 1.1 Perfluorobutanesulfonate 
6.0 4.8 2.0 < 4.8 Perfluorobutanoic acid 
2.0 1.2 0.50 < 1.2 Perfluorodecanoic acid 
2.0 1.2 0.50 < 1.2 Perfluorododecanoic acid 
2.0 1.2 0.40 < 1.2 Perfluoroheptanoic acid 
2.0 1.1 0.40 < 1.1 Perfluorohexanesulfonate 
2.0 1.2 0.50 < 1.2 Perfluorohexanoic acid 
2.0 1.2 0.40 < 1.2 Perfluorononanoic acid 
2.0 1.2 0.50 < 1.2 Perfluoro-octanesulfonate 
2.0 1.2 0.50 < 1.2 Perfluorooctanoic acid 
6.0 4.8 2.0 < 4.8 Perfluoropentanoic acid 
2.0 1.2 0.60 < 1.2 Perfluorotetradecanoic acid 
2.0 1.2 0.60 < 1.2 Perfluorotridecanoic acid 
2.0 1.2 0.50 < 1.2 Perfluoroundecanoic acid 

 *- Outside of specification 
**-This limit was used in the evaluation of the final result for the blank 
(1) The result for one or both determinations was less than five times the LOQ. 
(2) The unspiked result was more than four times the spike added. 
(3) The surrogate spike amount was less than the LOD. 
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Quality Control Summary 

Group Number: 1981996 Client Name: ARCADIS 
Reported: 09/18/2018 18:47 

Method Blank (continued) 

Analysis Name Result DL** LOD LOQ 

ng/l ng/l ng/l ng/l 

mg/kg mg/kg mg/kg mg/kg 

Batch number: 18247667632B Sample number(s): 9779618 
300 300 100 < 300 TOC Solids/Sludges Combustion 

Batch number: 18250667633B Sample number(s): 9779614-9779617,9779619,9779623-9779628 
300 300 100 < 300 TOC Solids/Sludges Combustion 

Batch number: 18250667634A Sample number(s): 9779629 
300 300 100 < 300 TOC Solids/Sludges Combustion 

LCS/LCSD 

RPD
Max 

LCS/LCSD
Limits 

LCSD 
%REC 

LCS
%REC 

LCSD
Conc 

LCSD Spike
Added 

LCS
Conc 

LCS Spike 
Added 

RPD Analysis Name 

ng/g ng/g ng/g ng/g 

Batch number: 18248031 Sample number(s): 9779614-9779619,9779623-9779627,9779629 
70-130 120 4.57 3.79 6:2 fluorotelomersulfonate 
70-130 120 4.58 3.83 8:2 fluorotelomersulfonate 
70-130 123 1.67 1.36 NEtFOSAA 
70-130 102 1.38 1.36 NMeFOSAA 
70-130 100 1.20 1.20 Perfluorobutanesulfonate 
70-130 104 1.41 1.36 Perfluorobutanoic acid 
70-130 111 1.51 1.36 Perfluorodecanoic acid 
70-130 98 1.34 1.36 Perfluorododecanoic acid 
70-130 104 1.41 1.36 Perfluoroheptanoic acid 
70-130 111 1.42 1.29 Perfluorohexanesulfonate 
70-130 95 1.30 1.36 Perfluorohexanoic acid 
70-130 100 1.35 1.36 Perfluorononanoic acid 
70-130 102 1.32 1.30 Perfluoro-octanesulfonate 
70-130 107 1.45 1.36 Perfluorooctanoic acid 
70-130 107 1.45 1.36 Perfluoropentanoic acid 
70-130 109 1.49 1.36 Perfluorotetradecanoic acid 
70-130 104 1.41 1.36 Perfluorotridecanoic acid 
70-130 89 1.21 1.36 Perfluoroundecanoic acid 

ng/l ng/l ng/l ng/l 

Batch number: 18249001 Sample number(s): 9779620-9779622 
30 15 70-130 128 110 19.44 15.17 16.68 15.17 6:2 fluorotelomersulfonate 
30 5 70-130 113 107 17.25 15.33 16.33 15.33 8:2 fluorotelomersulfonate 
30 11 60-131 95 85 5.17 5.44 4.62 5.44 NEtFOSAA 
30 12 67-124 102 91 5.57 5.44 4.94 5.44 NMeFOSAA 
30 4 72-127 105 100 5.03 4.81 4.83 4.81 Perfluorobutanesulfonate 

 *- Outside of specification 
**-This limit was used in the evaluation of the final result for the blank 
(1) The result for one or both determinations was less than five times the LOQ. 
(2) The unspiked result was more than four times the spike added. 
(3) The surrogate spike amount was less than the LOD. 
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Quality Control Summary 

Group Number: 1981996 Client Name: ARCADIS 
Reported: 09/18/2018 18:47 

LCS/LCSD (continued) 

RPD
Max 

LCS/LCSD
Limits 

LCSD 
%REC 

LCS
%REC 

LCSD
Conc 

LCSD Spike
Added 

LCS
Conc 

LCS Spike 
Added 

RPD Analysis Name 

ng/l ng/l ng/l ng/l 

30 8 70-130 112 103 6.09 5.44 5.60 5.44 Perfluorobutanoic acid 
30 6 67-141 118 111 6.44 5.44 6.06 5.44 Perfluorodecanoic acid 
30 9 72-137 117 107 6.35 5.44 5.80 5.44 Perfluorododecanoic acid 
30 7 75-139 106 99 5.76 5.44 5.36 5.44 Perfluoroheptanoic acid 
30 6 71-130 110 104 5.67 5.14 5.36 5.14 Perfluorohexanesulfonate 
30 9 77-132 107 98 5.84 5.44 5.33 5.44 Perfluorohexanoic acid 
30 5 73-144 100 96 5.46 5.44 5.20 5.44 Perfluorononanoic acid 
30 13 67-134 117 103 6.07 5.20 5.35 5.20 Perfluoro-octanesulfonate 
30 0 76-136 107 107 5.81 5.44 5.79 5.44 Perfluorooctanoic acid 
30 6 70-130 118 110 6.40 5.44 6.00 5.44 Perfluoropentanoic acid 
30 1 70-142 109 110 5.95 5.44 5.98 5.44 Perfluorotetradecanoic acid 
30 10 57-137 115 104 6.26 5.44 5.66 5.44 Perfluorotridecanoic acid 
30 11 83-132 107 96 5.83 5.44 5.24 5.44 Perfluoroundecanoic acid 

mg/kg mg/kg mg/kg mg/kg 

Batch number: 18247667632B Sample number(s): 9779618 
47-143 115 4480.99 3890 TOC Solids/Sludges Combustion 

Batch number: 18250667633B Sample number(s): 9779614-9779617,9779619,9779623-9779628 
47-143 99 3864.73 3890 TOC Solids/Sludges Combustion 

Batch number: 18250667634A Sample number(s): 9779629 
47-143 95 3682.2 3890 TOC Solids/Sludges Combustion 

Std. Units Std. Units Std. Units Std. Units

Batch number: 18250039402B Sample number(s): 9779614 
3 0 95-105 100 100 6.97 7.00 6.97 7.00 pH 

Batch number: 18250039403A Sample number(s): 9779615-9779619,9779623-9779624 
95-105 100 6.99 7.00 pH 

Batch number: 18253039401A Sample number(s): 9779625,9779628-9779629 
95-105 99 6.95 7.00 pH 

% % % % 

Batch number: 18243820004A Sample number(s): 9779614-9779619,9779623-9779629 
99-101 100 89.43 89.5 Moisture 
99-101 100 89.43 89.5 Moisture 
99-101 100 89.43 89.5 Moisture Duplicate 

 *- Outside of specification 
**-This limit was used in the evaluation of the final result for the blank 
(1) The result for one or both determinations was less than five times the LOQ. 
(2) The unspiked result was more than four times the spike added. 
(3) The surrogate spike amount was less than the LOD. 
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Quality Control Summary 

Group Number: 1981996 Client Name: ARCADIS 
Reported: 09/18/2018 18:47 

MS/MSD 
Unspiked (UNSPK) = the sample used in conjunction with the matrix spike 

Analysis Name Unspiked 
Conc 

MS Spike
Added 

MS
Conc 

MSD Spike
Added 

MSD
Conc 

MS
%Rec 

MSD 
%Rec 

MS/MSD
Limits 

RPD RPD
Max

ng/g ng/g ng/g ng/g ng/g 

Batch number:  18248031 Sample number(s): 9779614-9779619,9779623-9779627,9779629 UNSPK: 9779625 
3.61 4.59 3.61 < 1.9 6:2 fluorotelomersulfonate 4.81 133* 70-130 5 30 127 
3.65 4.00 3.65 < 1.9 8:2 fluorotelomersulfonate 4.34 119 70-130 8 30 109 
1.30 1.42 1.30 < 2.0 NEtFOSAA 1.37 105 70-130 4 30 110 
1.30 1.28 1.30 < 2.0 NMeFOSAA 1.36 105 70-130 7 30 99 
1.15 1.17 1.15 < 0.59 Perfluorobutanesulfonate 1.18 103 70-130 1 30 102 
1.30 1.29 1.30 < 0.67 Perfluorobutanoic acid 1.32 102 70-130 2 30 100 
1.30 1.40 1.30 < 0.67 Perfluorodecanoic acid 1.33 103 70-130 5 30 108 
1.30 1.40 1.30 < 0.67 Perfluorododecanoic acid 1.32 102 70-130 6 30 108 
1.30 1.27 1.30 < 0.67 Perfluoroheptanoic acid 1.28 99 70-130 1 30 98 
1.23 1.15 1.23 < 0.63 Perfluorohexanesulfonate 1.19 97 70-130 3 30 94 
1.30 1.24 1.30 < 0.67 Perfluorohexanoic acid 1.29 100 70-130 4 30 96 
1.30 1.25 1.30 < 0.67 Perfluorononanoic acid 1.25 97 70-130 0 30 96 
1.24 1.41 1.24 < 0.64 Perfluoro-octanesulfonate 1.17 94 70-130 19 30 114 
1.30 1.41 1.30 < 0.67 Perfluorooctanoic acid 1.38 106 70-130 3 30 109 
1.30 1.38 1.30 < 0.67 Perfluoropentanoic acid 1.44 111 70-130 4 30 107 
1.30 1.44 1.30 < 0.67 Perfluorotetradecanoic acid 1.31 101 70-130 10 30 112 
1.30 1.41 1.30 < 0.67 Perfluorotridecanoic acid 1.47 114 70-130 4 30 109 
1.30 1.20 1.30 < 0.67 Perfluoroundecanoic acid 1.32 102 70-130 10 30 92 

mg/kg mg/kg mg/kg mg/kg mg/kg 

Batch number:  18247667632B Sample number(s): 9779618 UNSPK: 9779618 
9343.51 9150 2801.9 TOC Solids/Sludges Combustion 47-143 71 

Batch number:  18250667633B Sample number(s): 9779614-9779617,9779619,9779623-9779628 UNSPK: 9779625 
7350 9379.41 7560 2997.38 TOC Solids/Sludges Combustion 7854.17 66 47-143 18 20 84 

Laboratory Duplicate 
Background (BKG) = the sample used in conjunction with the duplicate 

Analysis Name BKG Conc DUP Conc DUP RPD DUP RPD Max 

mg/kg mg/kg 

Batch number: 18247667632B Sample number(s): 9779618 BKG: 9779618 
43* 7 4333.74 2801.9 TOC Solids/Sludges Combustion 

Batch number: 18250667633B Sample number(s): 9779614-9779617,9779619,9779623-9779628 BKG: 9779625 
5 7 2843.09 2997.38 TOC Solids/Sludges Combustion 

Std. Units Std. Units 

 *- Outside of specification 
**-This limit was used in the evaluation of the final result for the blank 
(1) The result for one or both determinations was less than five times the LOQ. 
(2) The unspiked result was more than four times the spike added. 
(3) The surrogate spike amount was less than the LOD. 
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Quality Control Summary 

Group Number: 1981996 Client Name: ARCADIS 
Reported: 09/18/2018 18:47 

Laboratory Duplicate (continued) 
Background (BKG) = the sample used in conjunction with the duplicate 

Analysis Name BKG Conc DUP Conc DUP RPD DUP RPD Max 

Std. Units Std. Units 

Batch number: 18253039401A Sample number(s): 9779625,9779628-9779629 BKG: 9779625 
0 3 9.33 9.36 pH 

% % 

Batch number: 18243820004A Sample number(s): 9779614-9779619,9779623-9779629 BKG: 9779625 
11* 5 3.79 4.25 Moisture 
11* 5 3.79 4.25 Moisture 
11* 5 3.79 4.25 Moisture Duplicate 

Labeled Isotope Quality Control 

Labeled isotope recoveries which are outside of the QC window are confirmed 
unless otherwise noted on the analysis report. 

Analysis Name: PFAS in Soil by LC/MS/MS-DoD 
Batch number: 18248031 

13C4-PFBA 
%Rec    LOD 
              (ng/g) 

13C5-PFPeA 
%Rec    LOD 
              (ng/g) 

13C3-PFBS
%Rec    LOD 
              (ng/g) 

13C5-PFHxA
%Rec    LOD 
              (ng/g) 

13C3-PFHxS 
%Rec    LOD 
              (ng/g) 

13C4-PFHpA
%Rec    LOD 
              (ng/g) 

9779614 83        0.55 80        0.55 82        0.55 80        0.36 87        0.55 83        0.55 
9779615 82        0.55 79        0.55 77        0.55 81        0.37 87        0.55 80        0.55 
9779616 80        0.55 77        0.55 75        0.55 78        0.37 76        0.55 80        0.55 
9779617 80        1.2 77        1.2 74        1.2 84        0.80 85        1.2 85        1.2 
9779618 83        0.56 85        0.56 79        0.56 81        0.37 82        0.56 88        0.56 
9779619 83        0.57 80        0.57 79        0.57 81        0.38 83        0.57 84        0.57 
9779623 81        0.59 79        0.59 80        0.59 81        0.39 88        0.59 84        0.59 
9779624 83        0.57 83        0.57 81        0.57 89        0.38 92        0.57 88        0.57 
9779625 80        0.59 77        0.59 74        0.59 78        0.39 84        0.59 85        0.59 
9779626 81        0.57 78        0.57 79        0.57 79        0.38 79        0.57 80        0.57 
9779627 80        0.57 75        0.57 73        0.57 77        0.38 81        0.57 85        0.57 
9779629 76        0.56 72        0.56 77        0.56 78        0.37 89        0.56 84        0.56 
Blank 82        1.2 78        1.2 74        1.2 78        0.80 78        1.2 76        1.2 
LCS 86        1.2 83        1.2 80        1.2 87        0.80 88        1.2 88        1.2 
MS 81        0.57 78        0.57 79        0.57 79        0.38 79        0.57 80        0.57 
MSD 80        0.57 75        0.57 73        0.57 77        0.38 81        0.57 85        0.57 

13C4-PFBA 13C5-PFPeA 13C3-PFBS 13C5-PFHxA 13C3-PFHxS 13C4-PFHpA 

Limits: 50-150 50-150 50-150 50-150 50-150 50-150 

 *- Outside of specification 
**-This limit was used in the evaluation of the final result for the blank 
(1) The result for one or both determinations was less than five times the LOQ. 
(2) The unspiked result was more than four times the spike added. 
(3) The surrogate spike amount was less than the LOD. 
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Quality Control Summary 

Group Number: 1981996 Client Name: ARCADIS 
Reported: 09/18/2018 18:47 

Labeled Isotope Quality Control (continued) 

Labeled isotope recoveries which are outside of the QC window are confirmed 
unless otherwise noted on the analysis report. 

Analysis Name: PFAS in Soil by LC/MS/MS-DoD 
Batch number: 18248031 

13C2-6:2-FTS 
%Rec    LOD 
              (ng/g) 

13C8-PFOA 
%Rec    LOD 
              (ng/g) 

13C8-PFOS
%Rec    LOD 
              (ng/g) 

13C9-PFNA
%Rec    LOD 
              (ng/g) 

13C6-PFDA 
%Rec    LOD 
              (ng/g) 

13C2-8:2-FTS
%Rec    LOD 
              (ng/g) 

9779614 70        0.82 80        0.55 89        0.82 83        0.36 84        0.55 72        0.82 
9779615 71        0.83 81        0.55 83        0.83 78        0.37 85        0.55 71        0.83 
9779616 76        0.83 77        0.55 78        0.83 78        0.37 77        0.55 72        0.83 
9779617 81        1.8 86        1.2 80        1.8 79        0.80 82        1.2 72        1.8 
9779618 79        0.83 85        0.56 85        0.83 77        0.37 84        0.56 76        0.83 
9779619 72        0.86 83        0.57 80        0.86 81        0.38 88        0.57 79        0.86 
9779623 75        0.88 85        0.59 84        0.88 79        0.39 86        0.59 73        0.88 
9779624 79        0.85 89        0.57 87        0.85 82        0.38 86        0.57 73        0.85 
9779625 80        0.88 78        0.59 82        0.88 76        0.39 86        0.59 85        0.88 
9779626 74        0.86 78        0.57 75        0.86 78        0.38 82        0.57 79        0.86 
9779627 73        0.86 78        0.57 82        0.86 78        0.38 82        0.57 70        0.86 
9779629 64        0.83 75        0.56 77        0.83 77        0.37 79        0.56 74        0.83 
Blank 79        1.8 78        1.2 79        1.8 80        0.80 88        1.2 86        1.8 
LCS 89        1.8 87        1.2 90        1.8 90        0.80 84        1.2 81        1.8 
MS 74        0.86 78        0.57 75        0.86 78        0.38 82        0.57 79        0.86 
MSD 73        0.86 78        0.57 82        0.86 78        0.38 82        0.57 70        0.86 

13C2-6:2-FTS 13C8-PFOA 13C8-PFOS 13C9-PFNA 13C6-PFDA 13C2-8:2-FTS 

Limits: 50-150 50-150 50-150 50-150 50-150 50-150 

d3-NMeFOSAA 
%Rec    LOD 
              (ng/g) 

13C7-PFUnDA 
%Rec    LOD 
              (ng/g) 

d5-NEtFOSAA
%Rec    LOD 
              (ng/g) 

13C2-PFDoDA
%Rec    LOD 
              (ng/g) 

13C2-PFTeDA 
%Rec    LOD 
              (ng/g) 

9779614 26*       0.82 78        0.55 33*       0.82 87        0.55 81        0.55 
9779615 19*       0.83 86        0.55 23*       0.83 81        0.55 85        0.55 
9779616 63        0.83 81        0.55 62        0.83 75        0.55 73        0.55 
9779617 44*       1.8 81        1.2 52        1.8 76        1.2 73        1.2 
9779618 44*       0.83 85        0.56 51        0.83 86        0.56 80        0.56 
9779619 64        0.86 83        0.57 65        0.86 82        0.57 80        0.57 
9779623 16*       0.88 81        0.59 20*       0.88 83        0.59 79        0.59 
9779624 38*       0.85 80        0.57 51        0.85 76        0.57 80        0.57 
9779625 36*       0.88 82        0.59 44*       0.88 79        0.59 84        0.59 
9779626 45*       0.86 89        0.57 49*       0.86 80        0.57 78        0.57 
9779627 42*       0.86 77        0.57 48*       0.86 75        0.57 80        0.57 
9779629 18*       0.83 82        0.56 28*       0.83 83        0.56 80        0.56 
Blank 86        1.8 89        1.2 82        1.8 82        1.2 84        1.2 
LCS 74        1.8 87        1.2 79        1.8 93        1.2 82        1.2 
MS 45*       0.86 89        0.57 49*       0.86 80        0.57 78        0.57 
MSD 42*       0.86 77        0.57 48*       0.86 75        0.57 80        0.57 

 *- Outside of specification 
**-This limit was used in the evaluation of the final result for the blank 
(1) The result for one or both determinations was less than five times the LOQ. 
(2) The unspiked result was more than four times the spike added. 
(3) The surrogate spike amount was less than the LOD. 
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Quality Control Summary 

Group Number: 1981996 Client Name: ARCADIS 
Reported: 09/18/2018 18:47 

Labeled Isotope Quality Control (continued) 

Labeled isotope recoveries which are outside of the QC window are confirmed 
unless otherwise noted on the analysis report. 

Analysis Name: PFAS in Soil by LC/MS/MS-DoD 
Batch number: 18248031 

d3-NMeFOSAA 13C7-PFUnDA d5-NEtFOSAA 13C2-PFDoDA 13C2-PFTeDA 

Limits: 50-150 50-150 50-150 50-150 50-150 

Analysis Name: PFAS in Water by LC/MS/MS-DoD 
Batch number: 18249001 

13C4-PFBA 
%Rec    LOD 
              (ng/l) 

13C5-PFPeA 
%Rec    LOD 
              (ng/l) 

13C3-PFBS
%Rec    LOD 
              (ng/l) 

13C5-PFHxA
%Rec    LOD 
              (ng/l) 

13C3-PFHxS 
%Rec    LOD 
              (ng/l) 

13C4-PFHpA
%Rec    LOD 
              (ng/l) 

9779620 87        8.9 83        2.7 82        8.9 84        1.8 83        8.9 83        1.8 
9779621 84        9.3 84        2.8 86        9.3 85        1.9 82        9.3 85        1.9 
9779622 92        9.0 92        2.7 88        9.0 93        1.8 93        9.0 94        1.8 
Blank 88        10 88        3.0 89        10 87        2.0 90        10 95        2.0 
LCS 79        10 78        3.0 82        10 81        2.0 84        10 83        2.0 
LCSD 80        10 81        3.0 83        10 86        2.0 85        10 86        2.0 

13C4-PFBA 13C5-PFPeA 13C3-PFBS 13C5-PFHxA 13C3-PFHxS 13C4-PFHpA 

Limits: 50-150 50-150 50-150 50-150 50-150 50-150 

13C2-6:2-FTS 
%Rec    LOD 
              (ng/l) 

13C8-PFOA 
%Rec    LOD 
              (ng/l) 

13C8-PFOS
%Rec    LOD 
              (ng/l) 

13C9-PFNA
%Rec    LOD 
              (ng/l) 

13C6-PFDA 
%Rec    LOD 
              (ng/l) 

13C2-8:2-FTS
%Rec    LOD 
              (ng/l) 

9779620 84        8.9 80        1.8 75        8.9 76        1.8 86        1.8 93        5.3 
9779621 90        9.3 86        1.9 82        9.3 80        1.9 81        1.9 90        5.6 
9779622 101       9.0 90        1.8 87        9.0 84        1.8 94        1.8 94        5.4 
Blank 105       10 89        2.0 85        10 82        2.0 86        2.0 94        6.0 
LCS 90        10 76        2.0 78        10 78        2.0 79        2.0 89        6.0 
LCSD 85        10 83        2.0 81        10 80        2.0 79        2.0 84        6.0 

13C2-6:2-FTS 13C8-PFOA 13C8-PFOS 13C9-PFNA 13C6-PFDA 13C2-8:2-FTS 

Limits: 50-150 50-150 50-150 50-150 50-150 50-150 

d3-NMeFOSAA 
%Rec    LOD 
              (ng/l) 

13C7-PFUnDA 
%Rec    LOD 
              (ng/l) 

d5-NEtFOSAA
%Rec    LOD 
              (ng/l) 

13C2-PFDoDA
%Rec    LOD 
              (ng/l) 

13C2-PFTeDA 
%Rec    LOD 
              (ng/l) 

9779620 79        7.1 79        3.6 79        7.1 73        4.5 66        4.5 
9779621 77        7.4 83        3.7 78        7.4 74        4.6 68        4.6 
9779622 91        7.2 84        3.6 95        7.2 83        4.5 82        4.5 
Blank 83        8.0 84        4.0 90        8.0 82        5.0 75        5.0 
LCS 72        8.0 74        4.0 70        8.0 74        5.0 59        5.0 
LCSD 70        8.0 77        4.0 72        8.0 73        5.0 72        5.0 

d3-NMeFOSAA 13C7-PFUnDA d5-NEtFOSAA 13C2-PFDoDA 13C2-PFTeDA 

Limits: 50-150 50-150 50-150 50-150 50-150 

 *- Outside of specification 
**-This limit was used in the evaluation of the final result for the blank 
(1) The result for one or both determinations was less than five times the LOQ. 
(2) The unspiked result was more than four times the spike added. 
(3) The surrogate spike amount was less than the LOD. 
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ArcadisClient:

Sample Administration 

Receipt Documentation Log

Doc Log ID: 225636

Group Number(s):

*225636*
1981996

State/Province of Origin:

Delivery Method:

Number of Packages:

Delivery and Receipt Information

2

WI

Fed Ex Arrival Timestamp:

Number of Projects:

08/30/2018  10:15

1

Arrival Condition Summary

Shipping Container Sealed: Yes

Custody Seal Present: Yes

Custody Seal Intact: Yes

Samples Chilled: Yes

Paperwork Enclosed: Yes

Samples Intact: Yes

Missing Samples: No

Extra Samples: No

Discrepancy in Container Qty on COC: No

Sample IDs on COC match Containers: Yes

Sample Date/Times match COC: Yes

VOA Vial Headspace ≥ 6mm: N/A

Total Trip Blank Qty: 0

Air Quality Samples Present: No

Unpacked by Zane Hollinger (10251) at 14:26 on 08/30/2018

Samples Chilled Details

Thermometer Types:          DT = Digital (Temp. Bottle)       IR = Infrared (Surface Temp)        All Temperatures in °C.

Cooler # Elevated Temp?Ice ContainerIce Present?Ice TypeTherm. TypeCorrected TempThermometer ID

1 DT42-01 2.8 DT Wet Y Bagged N

2 DT131 1.0 DT Wet Y Bagged N

Page 1 of 1
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     Explanation of Symbols and Abbreviations 
 

3768  0618 

The following defines common symbols and abbreviations used in reporting technical data: 

 BMQL Below Minimum Quantitation Level 
 C degrees Celsius 
 cfu colony forming units 
 CP Units cobalt-chloroplatinate units 
 F degrees Fahrenheit 
 g gram(s) 
 IU International Units 
 kg kilogram(s) 
 L liter(s) 
 lb. pound(s) 
 m3 cubic meter(s) 
 meq milliequivalents 
 mg milligram(s) 

 mL milliliter(s) 
 MPN Most Probable Number 
 N.D. non-detect 
 ng nanogram(s) 
 NTU nephelometric turbidity units 
 pg/L picogram/liter 
 RL Reporting Limit 
 TNTC Too Numerous To Count 
 µg microgram(s) 
 µL microliter(s) 
 umhos/cm micromhos/cm 
 MCL Maximum Contamination Limit 

 < less than 
 > greater than 
 ppm parts per million - One ppm is equivalent to one milligram per kilogram (mg/kg) or one gram per million grams.  For 

aqueous liquids, ppm is usually taken to be equivalent to milligrams per liter (mg/l), because one liter of water has a weight 
very close to a kilogram.  For gases or vapors, one ppm is equivalent to one microliter per liter of gas. 

 ppb parts per billion 
 Dry weight Results printed under this heading have been adjusted for moisture content.  This increases the analyte weight 
 basis  concentration to approximate the value present in a similar sample without moisture.  All other results are reported on an 

as-received basis. 
 
 
Analytical test results meet all requirements of the associated regulatory program (i.e., NELAC (TNI), DoD, and ISO 17025) unless 

otherwise noted under the individual analysis. 

Measurement uncertainty values, as applicable, are available upon request. 

Tests results relate only to the sample tested.  Clients should be aware that a critical step in a chemical or microbiological analysis is the 
collection of the sample.  Unless the sample analyzed is truly representative of the bulk of material involved, the test results will be 
meaningless.  If you have questions regarding the proper techniques of collecting samples, please contact us.  We cannot be held 
responsible for sample integrity, however, unless sampling has been performed by a member of our staff. 

This report shall not be reproduced except in full, without the written approval of the laboratory. 

Times are local to the area of activity.  Parameters listed in the 40 CFR Part 136 Table II as “analyze immediately” are not performed within 
15 minutes. 
 

WARRANTY AND LIMITS OF LIABILITY - In accepting analytical work, we warrant the accuracy of test results for the sample as submitted.  
THE FOREGOING EXPRESS WARRANTY IS EXCLUSIVE AND IS GIVEN IN LIEU OF ALL OTHER WARRANTIES, EXPRESSED OR 
IMPLIED.  WE DISCLAIM ANY OTHER WARRANTIES, EXPRESSED OR IMPLIED, INCLUDING A WARRANTY OF FITNESS FOR 
PARTICULAR PURPOSE AND WARRANTY OF MERCHANTABILITY.  IN NO EVENT SHALL EUROFINS LANCASTER LABORATORIES 
ENVIRONMENTAL, LLC BE LIABLE FOR INDIRECT, SPECIAL, CONSEQUENTIAL, OR INCIDENTAL DAMAGES INCLUDING, BUT NOT 
LIMITED TO, DAMAGES FOR LOSS OF PROFIT OR GOODWILL REGARDLESS OF (A) THE NEGLIGENCE (EITHER SOLE OR 
CONCURRENT) OF EUROFINS LANCASTER LABORATORIES ENVIRONMENTAL AND (B) WHETHER EUROFINS LANCASTER 
LABORATORIES ENVIRONMENTAL HAS BEEN INFORMED OF THE POSSIBILITY OF SUCH DAMAGES.  We accept no legal 
responsibility for the purposes for which the client uses the test results.  No purchase order or other order for work shall be accepted by 
Eurofins Lancaster Laboratories Environmental which includes any conditions that vary from the Standard Terms and Conditions, and 
Eurofins Lancaster Laboratories Environmental hereby objects to any conflicting terms contained in any acceptance or order submitted by 
client. 
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Data Qualifiers

Qualifier Definition
C Result confirmed by reanalysis

D1 Indicates for dual column analyses that the result is reported from column 1

D2 Indicates for dual column analyses that the result is reported from column 2

E Concentration exceeds the calibration range

K1 Initial Calibration Blank is above the QC limit and the sample result is ND

K2 Continuing Calibration Blank is above the QC limit and the sample result is ND

K3 Initial Calibration Verification is above the QC limit and the sample result is ND

K4 Continuing Calibration Verification is above the QC limit and the sample result is ND

J (or G, I, X) Estimated value >= the Method Detection Limit (MDL or DL) and < the Limit of Quantitation (LOQ or RL)

P Concentration difference between the primary and confirmation column >40%.  The lower result is reported.

P^ Concentration difference between the primary and confirmation column > 40%.  The higher result is reported.

U Analyte was not detected at the value indicated

V Concentration difference between the primary and confirmation column >100%.  The reporting limit is raised 

due to this disparity and evident interference.

W The dissolved oxygen uptake for the unseeded blank is greater than 0.20 mg/L.

Z Laboratory Defined - see analysis report

Additional Organic and Inorganic CLP qualifiers may be used with Form 1 reports as defined by the CLP methods.

Qualifiers specific to Dioxin/Furans and PCB Congeners are detailed on the individual Analysis Report.
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ANALYSIS REPORT 

 
 

Prepared by: 
 

Eurofins Lancaster Laboratories Environmental 
2425 New Holland Pike 
Lancaster, PA 17601 

Prepared for: 
 

ARCADIS 
Suite 100 

630 Plaza Drive 
Highlands Ranch CO 80129     

 
 

Report Date:  September 18, 2018  18:51 
 

Project:  Badger Army Ammunition Plant (BAAP)  
 

Site: Badger Army Ammunition Plant (BAAP), WI 
 

Account #:  13129   
Group Number:  1982466  

SDG:  PF014 
PO Number:  D18-218 PFAS PA/SI 

State of Sample Origin:  WI 
 
 
 

Electronic Copy To ARCADIS Attn: Joe  Kowalski 
Electronic Copy To ARCADIS Attn: Kimmie  Schrupp 

 
 
 

                                                                       Respectfully Submitted, 
                                                                       

 

 

  
 (717) 556-7256 
  

 
 

To view our laboratory's current scopes of accreditation please go to http://www.eurofinsus.com/environment-
testing/laboratories/eurofins-lancaster-laboratories-environmental/resources/certifications/ . Historical copies may be requested 
through your project manager.  
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SAMPLE INFORMATION 

 
 
Client Sample Description 

 
Sample Collection 

Date/Time 

 
ELLE# 

BAAP-FFTA-SN-3-50-SO Grab Soil 08/30/2018 07:40 9781878 
BAAP-FFTA-SN-3-65-SO Grab Soil 08/30/2018 08:15 9781879 
BAAP-FFTA-SN-3-WT80-SO Grab Soil 08/30/2018 09:15 9781880 
BAAP-EB-083018-3 Grab Water 08/30/2018 12:15 9781881 

 
The specific methodologies used in obtaining the enclosed analytical results are indicated on the Laboratory 
Sample Analysis Record.    
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Project Name: Badger Army Ammunition Plant (BAAP)

ELLE Group #: 1982466

General Comments:

All analyses have been performed in accordance with DOD QSM Version 5.0 unless otherwise noted below.

See the Laboratory Sample Analysis Record section of the Analysis Report for the method references.

All QC met criteria unless otherwise noted in an Analysis Specific Comment below.

Refer to the QC Summary for specific values and acceptance criteria.

Project specific QC samples are not included in this data set.

Matrix QC may not be reported if site-specific QC samples were not submitted.  In these situations, to demonstrate 

precision and accuracy at a batch level, a LCS/LCSD was performed, unless otherwise specified in the method.

Surrogate recoveries (if applicable) which are outside of the QC window are confirmed unless attributed to a dilution 

or otherwise noted in an Analysis Specific Comment below.

The samples were received at the appropriate temperature and in accordance with the chain of custody unless 

otherwise noted.

Analysis Specific Comments:

EPA 537 mod QSM 5.1 table B-15, LC/MS/MS Miscellaneous

Sample #s: 9781880

The following analytes were manually integrated due to incorrect integrations:

Perfluorooctanoic acid

Sample #s: 9781878

The recovery for labeled compounds used as extraction standards

d3-NMeFOSAA and d5-NEtFOSAA is outside of QC acceptance 

limits as noted on the QC Summary.  The recovery for labeled

compounds used as extraction standards d3-NMeFOSAA and

d5-NEtFOSAA is also outside of QC acceptance limits in the 

matrix spike sample, indicating a matrix effect.

Batch #: 18247033 (Sample number(s): 9781878-9781880 UNSPK: 9781878)

The recovery(ies) for the following analyte(s) in the MS exceeded the acceptance window indicating a 

positive bias: 6:2 fluorotelomersulfonate

The recovery(ies) for one or more surrogates were below the acceptance window for sample(s) 9781878, 

MS
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ARCADIS 
ELLE Sample #:  SW 9781878 
ELLE Group #:  1982466 
Matrix: Soil 

Sample Description: BAAP-FFTA-SN-3-50-SO Grab Soil 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/30/2018 07:40  
SDG#:     PF014-01 

Submittal Date/Time:  08/31/2018 10:20 

 Dry 
Limit of 
Quantitation 

Dry
Limit of 
Detection 

Dry
Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name 

Dry
Result 

EPA 537 mod QSM 5.1 
table B-15 

ng/g ng/g ng/g ng/g LC/MS/MS Miscellaneous 

1 2.1 2.00.626:2 fluorotelomersulfonate 14478 27619-97-2 < 2.0 

1 2.1 2.00.528:2 fluorotelomersulfonate 14478 39108-34-4 < 2.0 

1 3.1 2.10.52NEtFOSAA 14478 2991-50-6 < 2.1 

NEtFOSAA is the acronym for N-ethyl perfluorooctanesulfonamidoacetic Acid.   
1 3.1 2.10.52NMeFOSAA 14478 2355-31-9 < 2.1 

NMeFOSAA is the acronym for N-methyl perfluorooctanesulfonamidoacetic Acid.   
1 0.83 0.620.21Perfluorobutanesulfonate 14478 375-73-5 < 0.62 

1 0.83 0.700.21Perfluorobutanoic acid 14478 375-22-4 < 0.70 

1 1.0 0.700.31Perfluorodecanoic acid 14478 335-76-2 < 0.70 

1 0.83 0.700.21Perfluorododecanoic acid 14478 307-55-1 < 0.70 

1 0.83 0.700.21Perfluoroheptanoic acid 14478 375-85-9 < 0.70 

1 0.83 0.660.21Perfluorohexanesulfonate 14478 355-46-4 < 0.66 

1 0.83 0.700.21Perfluorohexanoic acid 14478 307-24-4 < 0.70 

1 0.83 0.700.21Perfluorononanoic acid 14478 375-95-1 < 0.70 

1 0.83 0.670.21Perfluoro-octanesulfonate 14478 1763-23-1 < 0.67 

1 0.83 0.700.21Perfluorooctanoic acid 14478 335-67-1 < 0.70 

1 0.83 0.700.21Perfluoropentanoic acid 14478 2706-90-3 < 0.70 

1 0.83 0.700.21Perfluorotetradecanoic acid 14478 376-06-7 < 0.70 

1 0.83 0.700.21Perfluorotridecanoic acid 14478 72629-94-8 < 0.70 

1 0.83 0.700.21Perfluoroundecanoic acid 14478 2058-94-8 < 0.70 

The recovery for labeled compounds used as extraction standards 
d3-NMeFOSAA and d5-NEtFOSAA is outside of QC acceptance  
limits as noted on the QC Summary.  The recovery for labeled 
compounds used as extraction standards d3-NMeFOSAA and 
d5-NEtFOSAA is also outside of QC acceptance limits in the  
matrix spike sample, indicating a matrix effect. 

SM 2540 G-2011 
%Moisture Calc 

% % % % Wet Chemistry 

1 0.50 0.500.50Moisture 00111 n.a. 8.1 

Moisture represents the loss in weight of the sample after oven drying at 
103 - 105 degrees Celsius. The moisture result reported is on an 
as-received basis. 

  

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

14478 PFAS in Soil by LC/MS/MS-DoD EPA 537 mod QSM 5.1 
table B-15 

1 18247033 09/06/2018  04:05 Marissa C Drexinger 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  SW 9781878 
ELLE Group #:  1982466 
Matrix: Soil 

Sample Description: BAAP-FFTA-SN-3-50-SO Grab Soil 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/30/2018 07:40  
SDG#:     PF014-01 

Submittal Date/Time:  08/31/2018 10:20 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

14510 PFAS Solid Prep - DoD EPA 537 mod QSM 5.1 
table B-15 

1 18247033 09/04/2018  17:00 Anthony C Polaski 1 

00111 Moisture SM 2540 G-2011 
%Moisture Calc 

1 18248820002A 09/05/2018  15:04 Larry E Bevins 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  SW 9781879 
ELLE Group #:  1982466 
Matrix: Soil 

Sample Description: BAAP-FFTA-SN-3-65-SO Grab Soil 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/30/2018 08:15  
SDG#:     PF014-02 

Submittal Date/Time:  08/31/2018 10:20 

 Dry 
Limit of 
Quantitation 

Dry
Limit of 
Detection 

Dry
Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name 

Dry
Result 

EPA 537 mod QSM 5.1 
table B-15 

ng/g ng/g ng/g ng/g LC/MS/MS Miscellaneous 

1 2.0 1.90.596:2 fluorotelomersulfonate 14478 27619-97-2 < 1.9 

1 2.0 1.90.498:2 fluorotelomersulfonate 14478 39108-34-4 < 1.9 

1 3.0 2.00.49NEtFOSAA 14478 2991-50-6 < 2.0 

NEtFOSAA is the acronym for N-ethyl perfluorooctanesulfonamidoacetic Acid.   
1 3.0 2.00.49NMeFOSAA 14478 2355-31-9 < 2.0 

NMeFOSAA is the acronym for N-methyl perfluorooctanesulfonamidoacetic Acid.   
1 0.79 0.590.20Perfluorobutanesulfonate 14478 375-73-5 < 0.59 

1 0.79 0.670.20Perfluorobutanoic acid 14478 375-22-4 < 0.67 

1 0.99 0.670.30Perfluorodecanoic acid 14478 335-76-2 < 0.67 

1 0.79 0.670.20Perfluorododecanoic acid 14478 307-55-1 < 0.67 

1 0.79 0.670.20Perfluoroheptanoic acid 14478 375-85-9 < 0.67 

1 0.79 0.630.20Perfluorohexanesulfonate 14478 355-46-4 < 0.63 

1 0.79 0.670.20Perfluorohexanoic acid 14478 307-24-4 < 0.67 

1 0.79 0.670.20Perfluorononanoic acid 14478 375-95-1 < 0.67 

1 0.79 0.640.20Perfluoro-octanesulfonate 14478 1763-23-1 < 0.64 

1 0.79 0.670.20Perfluorooctanoic acid 14478 335-67-1 < 0.67 

1 0.79 0.670.20Perfluoropentanoic acid 14478 2706-90-3 < 0.67 

1 0.79 0.670.20Perfluorotetradecanoic acid 14478 376-06-7 < 0.67 

1 0.79 0.670.20Perfluorotridecanoic acid 14478 72629-94-8 < 0.67 

1 0.79 0.670.20Perfluoroundecanoic acid 14478 2058-94-8 < 0.67 

SM 2540 G-2011 
%Moisture Calc 

% % % % Wet Chemistry 

1 0.50 0.500.50Moisture 00111 n.a. 2.6 

Moisture represents the loss in weight of the sample after oven drying at 
103 - 105 degrees Celsius. The moisture result reported is on an 
as-received basis. 

  

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

14478 PFAS in Soil by LC/MS/MS-DoD EPA 537 mod QSM 5.1 
table B-15 

1 18247033 09/06/2018  04:14 Marissa C Drexinger 1 

14510 PFAS Solid Prep - DoD EPA 537 mod QSM 5.1 
table B-15 

1 18247033 09/04/2018  17:00 Anthony C Polaski 1 

00111 Moisture SM 2540 G-2011 
%Moisture Calc 

1 18247820006B 09/04/2018  23:43 Scott W Freisher 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  SW 9781880 
ELLE Group #:  1982466 
Matrix: Soil 

Sample Description: BAAP-FFTA-SN-3-WT80-SO Grab Soil 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/30/2018 09:15  
SDG#:     PF014-03 

Submittal Date/Time:  08/31/2018 10:20 

 Dry 
Limit of 
Quantitation 

Dry
Limit of 
Detection 

Dry
Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name 

Dry
Result 

EPA 537 mod QSM 5.1 
table B-15 

ng/g ng/g ng/g ng/g LC/MS/MS Miscellaneous 

1 2.0 1.90.616:2 fluorotelomersulfonate 14478 27619-97-2 < 1.9 

1 2.0 1.90.518:2 fluorotelomersulfonate 14478 39108-34-4 < 1.9 

1 3.0 2.00.51NEtFOSAA 14478 2991-50-6 < 2.0 

NEtFOSAA is the acronym for N-ethyl perfluorooctanesulfonamidoacetic Acid.   
1 3.0 2.00.51NMeFOSAA 14478 2355-31-9 < 2.0 

NMeFOSAA is the acronym for N-methyl perfluorooctanesulfonamidoacetic Acid.   
1 0.81 0.610.20Perfluorobutanesulfonate 14478 375-73-5 < 0.61 

1 0.81 0.690.20Perfluorobutanoic acid 14478 375-22-4 < 0.69 

1 1.0 0.690.30Perfluorodecanoic acid 14478 335-76-2 < 0.69 

1 0.81 0.690.20Perfluorododecanoic acid 14478 307-55-1 < 0.69 

1 0.81 0.690.20Perfluoroheptanoic acid 14478 375-85-9 < 0.69 

1 0.81 0.650.20Perfluorohexanesulfonate 14478 355-46-4 < 0.65 

1 0.81 0.690.20Perfluorohexanoic acid 14478 307-24-4 < 0.69 

1 0.81 0.690.20Perfluorononanoic acid 14478 375-95-1 < 0.69 

1 0.81 0.660.20Perfluoro-octanesulfonate 14478 1763-23-1 < 0.66 

1 0.81 0.690.20Perfluorooctanoic acid 14478 335-67-1 1.3 

1 0.81 0.690.20Perfluoropentanoic acid 14478 2706-90-3 < 0.69 

1 0.81 0.690.20Perfluorotetradecanoic acid 14478 376-06-7 < 0.69 

1 0.81 0.690.20Perfluorotridecanoic acid 14478 72629-94-8 < 0.69 

1 0.81 0.690.20Perfluoroundecanoic acid 14478 2058-94-8 < 0.69 

SM 2540 G-2011 
%Moisture Calc 

% % % % Wet Chemistry 

1 0.50 0.500.50Moisture 00111 n.a. 2.1 

Moisture represents the loss in weight of the sample after oven drying at 
103 - 105 degrees Celsius. The moisture result reported is on an 
as-received basis. 

  

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

14478 PFAS in Soil by LC/MS/MS-DoD EPA 537 mod QSM 5.1 
table B-15 

1 18247033 09/07/2018  17:28 Marissa C Drexinger 1 

14510 PFAS Solid Prep - DoD EPA 537 mod QSM 5.1 
table B-15 

1 18247033 09/04/2018  17:00 Anthony C Polaski 1 

00111 Moisture SM 2540 G-2011 
%Moisture Calc 

1 18247820006B 09/04/2018  23:43 Scott W Freisher 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  WW 9781881 
ELLE Group #:  1982466 
Matrix: Water 

Sample Description: BAAP-EB-083018-3 Grab Water 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/30/2018 12:15  
SDG#:     PF014-04EB 

Submittal Date/Time:  08/31/2018 10:20 

  
Limit of 
Quantitation 

Limit of 
Detection 

Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name Result 

EPA 537 mod QSM 5.1 
table B-15 

ng/l ng/l ng/l ng/l LC/MS/MS Miscellaneous 

1 2.8 1.80.926:2 fluorotelomersulfonate 14434 27619-97-2 N.D. 

1 2.8 1.80.928:2 fluorotelomersulfonate 14434 39108-34-4 N.D. 

1 2.8 2.20.92NEtFOSAA 14434 2991-50-6 N.D. 

NEtFOSAA is the acronym for N-ethyl perfluorooctanesulfonamidoacetic Acid.   
1 2.8 2.20.92NMeFOSAA 14434 2355-31-9 N.D. 

NMeFOSAA is the acronym for N-methyl perfluorooctanesulfonamidoacetic Acid.   
1 1.8 1.00.28Perfluorobutanesulfonate 14434 375-73-5 N.D. 

1 5.5 4.41.8Perfluorobutanoic acid 14434 375-22-4 N.D. 

1 1.8 1.10.46Perfluorodecanoic acid 14434 335-76-2 N.D. 

1 1.8 1.10.46Perfluorododecanoic acid 14434 307-55-1 N.D. 

1 1.8 1.10.37Perfluoroheptanoic acid 14434 375-85-9 N.D. 

1 1.8 1.00.37Perfluorohexanesulfonate 14434 355-46-4 N.D. 

1 1.8 1.10.46Perfluorohexanoic acid 14434 307-24-4 N.D. 

1 1.8 1.10.37Perfluorononanoic acid 14434 375-95-1 N.D. 

1 1.8 1.10.46Perfluoro-octanesulfonate 14434 1763-23-1 N.D. 

1 1.8 1.10.46Perfluorooctanoic acid 14434 335-67-1 N.D. 

1 5.5 4.41.8Perfluoropentanoic acid 14434 2706-90-3 N.D. 

1 1.8 1.10.55Perfluorotetradecanoic acid 14434 376-06-7 N.D. 

1 1.8 1.10.55Perfluorotridecanoic acid 14434 72629-94-8 N.D. 

1 1.8 1.10.46Perfluoroundecanoic acid 14434 2058-94-8 N.D. 

Sample Comments 
WI Cert #998035060. Note: Reported MDL(aka LOD) & LOQ are adjusted for dilution. 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

14434 PFAS in Water by 
LC/MS/MS-DoD 

EPA 537 mod QSM 5.1 
table B-15 

1 18250017 09/10/2018  21:18 Joshua P Trost 1 

14465 PFAS Water Prep - DoD EPA 537 mod QSM 5.1 
table B-15 

2 18250017 09/07/2018  16:00 Anthony C Polaski 1 

*=This limit was used in the evaluation of the final result 
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Quality Control Summary 

Group Number: 1982466 Client Name: ARCADIS 
Reported: 09/18/2018 18:51 

Matrix QC may not be reported if insufficient sample or site-specific QC samples were not submitted.  In these situations, to demonstrate precision and accuracy at a 
batch level, a LCS/LCSD was performed, unless otherwise specified in the method. 
 
All Inorganic Initial Calibration and Continuing Calibration Blanks met acceptable method criteria unless otherwise noted on the Analysis Report. 

Method Blank 

Analysis Name Result DL** LOD LOQ 

ng/g ng/g ng/g ng/g 

Batch number: 18247033 Sample number(s): 9781878-9781880 
2.0 1.9 0.60 < 1.9 6:2 fluorotelomersulfonate 
2.0 1.9 0.50 < 1.9 8:2 fluorotelomersulfonate 
3.0 2.0 0.50 < 2.0 NEtFOSAA 
3.0 2.0 0.50 < 2.0 NMeFOSAA 
0.80 0.60 0.20 < 0.60 Perfluorobutanesulfonate 
0.80 0.68 0.20 < 0.68 Perfluorobutanoic acid 
1.0 0.68 0.30 < 0.68 Perfluorodecanoic acid 
0.80 0.68 0.20 < 0.68 Perfluorododecanoic acid 
0.80 0.68 0.20 < 0.68 Perfluoroheptanoic acid 
0.80 0.64 0.20 < 0.64 Perfluorohexanesulfonate 
0.80 0.68 0.20 < 0.68 Perfluorohexanoic acid 
0.80 0.68 0.20 < 0.68 Perfluorononanoic acid 
0.80 0.65 0.20 < 0.65 Perfluoro-octanesulfonate 
0.80 0.68 0.20 < 0.68 Perfluorooctanoic acid 
0.80 0.68 0.20 < 0.68 Perfluoropentanoic acid 
0.80 0.68 0.20 < 0.68 Perfluorotetradecanoic acid 
0.80 0.68 0.20 < 0.68 Perfluorotridecanoic acid 
0.80 0.68 0.20 < 0.68 Perfluoroundecanoic acid 

ng/l ng/l ng/l ng/l 

Batch number: 18250017 Sample number(s): 9781881 
3.0 2.0 1.0 N.D. 6:2 fluorotelomersulfonate 
3.0 2.0 1.0 N.D. 8:2 fluorotelomersulfonate 
3.0 2.4 1.0 N.D. NEtFOSAA 
3.0 2.4 1.0 N.D. NMeFOSAA 
2.0 1.1 0.30 N.D. Perfluorobutanesulfonate 
6.0 4.8 2.0 N.D. Perfluorobutanoic acid 
2.0 1.2 0.50 N.D. Perfluorodecanoic acid 
2.0 1.2 0.50 N.D. Perfluorododecanoic acid 
2.0 1.2 0.40 N.D. Perfluoroheptanoic acid 
2.0 1.1 0.40 N.D. Perfluorohexanesulfonate 
2.0 1.2 0.50 N.D. Perfluorohexanoic acid 
2.0 1.2 0.40 N.D. Perfluorononanoic acid 
2.0 1.2 0.50 N.D. Perfluoro-octanesulfonate 
2.0 1.2 0.50 N.D. Perfluorooctanoic acid 
6.0 4.8 2.0 N.D. Perfluoropentanoic acid 
2.0 1.2 0.60 N.D. Perfluorotetradecanoic acid 
2.0 1.2 0.60 N.D. Perfluorotridecanoic acid 
2.0 1.2 0.50 N.D. Perfluoroundecanoic acid 

 *- Outside of specification 
**-This limit was used in the evaluation of the final result for the blank 
(1) The result for one or both determinations was less than five times the LOQ. 
(2) The unspiked result was more than four times the spike added. 
(3) The surrogate spike amount was less than the LOD. 
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Quality Control Summary 

Group Number: 1982466 Client Name: ARCADIS 
Reported: 09/18/2018 18:51 

Method Blank (continued) 

Analysis Name Result DL** LOD LOQ 

ng/l ng/l ng/l ng/l 

LCS/LCSD 

RPD
Max 

LCS/LCSD
Limits 

LCSD 
%REC 

LCS
%REC 

LCSD
Conc 

LCSD Spike
Added 

LCS
Conc 

LCS Spike 
Added 

RPD Analysis Name 

ng/g ng/g ng/g ng/g 

Batch number: 18247033 Sample number(s): 9781878-9781880 
30 6 70-130 116 123 4.41 3.79 4.68 3.79 6:2 fluorotelomersulfonate 
30 3 70-130 115 111 4.42 3.83 4.27 3.83 8:2 fluorotelomersulfonate 
30 23 70-130 113 90 1.53 1.36 1.22 1.36 NEtFOSAA 
30 13 70-130 102 117 1.39 1.36 1.59 1.36 NMeFOSAA 
30 1 70-130 103 102 1.24 1.20 1.23 1.20 Perfluorobutanesulfonate 
30 3 70-130 104 107 1.41 1.36 1.45 1.36 Perfluorobutanoic acid 
30 3 70-130 111 108 1.51 1.36 1.47 1.36 Perfluorodecanoic acid 
30 6 70-130 105 100 1.43 1.36 1.36 1.36 Perfluorododecanoic acid 
30 5 70-130 96 101 1.31 1.36 1.37 1.36 Perfluoroheptanoic acid 
30 12 70-130 99 112 1.27 1.29 1.44 1.29 Perfluorohexanesulfonate 
30 5 70-130 96 101 1.31 1.36 1.37 1.36 Perfluorohexanoic acid 
30 6 70-130 100 94 1.36 1.36 1.28 1.36 Perfluorononanoic acid 
30 11 70-130 93 104 1.21 1.30 1.35 1.30 Perfluoro-octanesulfonate 
30 4 70-130 104 100 1.41 1.36 1.36 1.36 Perfluorooctanoic acid 
30 10 70-130 100 111 1.37 1.36 1.51 1.36 Perfluoropentanoic acid 
30 6 70-130 104 110 1.41 1.36 1.50 1.36 Perfluorotetradecanoic acid 
30 5 70-130 113 108 1.54 1.36 1.47 1.36 Perfluorotridecanoic acid 
30 17 70-130 100 84 1.36 1.36 1.15 1.36 Perfluoroundecanoic acid 

ng/l ng/l ng/l ng/l 

Batch number: 18250017 Sample number(s): 9781881 
30 6 70-130 112 106 16.99 15.17 16.07 15.17 6:2 fluorotelomersulfonate 
30 5 70-130 105 100 16.06 15.33 15.35 15.33 8:2 fluorotelomersulfonate 
30 5 60-131 94 99 5.11 5.44 5.39 5.44 NEtFOSAA 
30 2 67-124 108 110 5.88 5.44 5.99 5.44 NMeFOSAA 
30 4 72-127 101 97 4.87 4.81 4.68 4.81 Perfluorobutanesulfonate 
30 6 70-130 110 103 5.96 5.44 5.63 5.44 Perfluorobutanoic acid 
30 5 67-141 104 98 5.64 5.44 5.34 5.44 Perfluorodecanoic acid 
30 6 72-137 113 107 6.16 5.44 5.80 5.44 Perfluorododecanoic acid 
30 1 75-139 102 103 5.55 5.44 5.62 5.44 Perfluoroheptanoic acid 
30 5 71-130 99 94 5.10 5.14 4.85 5.14 Perfluorohexanesulfonate 
30 1 77-132 104 104 5.68 5.44 5.64 5.44 Perfluorohexanoic acid 
30 6 73-144 96 102 5.22 5.44 5.55 5.44 Perfluorononanoic acid 
30 5 67-134 106 101 5.52 5.20 5.23 5.20 Perfluoro-octanesulfonate 
30 5 76-136 108 102 5.86 5.44 5.58 5.44 Perfluorooctanoic acid 

 *- Outside of specification 
**-This limit was used in the evaluation of the final result for the blank 
(1) The result for one or both determinations was less than five times the LOQ. 
(2) The unspiked result was more than four times the spike added. 
(3) The surrogate spike amount was less than the LOD. 
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Quality Control Summary 

Group Number: 1982466 Client Name: ARCADIS 
Reported: 09/18/2018 18:51 

LCS/LCSD (continued) 

RPD
Max 

LCS/LCSD
Limits 

LCSD 
%REC 

LCS
%REC 

LCSD
Conc 

LCSD Spike
Added 

LCS
Conc 

LCS Spike 
Added 

RPD Analysis Name 

ng/l ng/l ng/l ng/l 

30 8 70-130 103 111 5.58 5.44 6.02 5.44 Perfluoropentanoic acid 
30 3 70-142 92 94 5.00 5.44 5.13 5.44 Perfluorotetradecanoic acid 
30 5 57-137 85 89 4.60 5.44 4.82 5.44 Perfluorotridecanoic acid 
30 6 83-132 105 99 5.69 5.44 5.38 5.44 Perfluoroundecanoic acid 

% % % % 

Batch number: 18247820006B Sample number(s): 9781879-9781880 
99-101 100 89.43 89.5 Moisture 

Batch number: 18248820002A Sample number(s): 9781878 
99-101 100 89.42 89.5 Moisture 

MS/MSD 
Unspiked (UNSPK) = the sample used in conjunction with the matrix spike 

Analysis Name Unspiked 
Conc 

MS Spike
Added 

MS
Conc 

MSD Spike
Added 

MSD
Conc 

MS
%Rec 

MSD 
%Rec 

MS/MSD
Limits 

RPD RPD
Max

ng/g ng/g ng/g ng/g ng/g 

Batch number:  18247033 Sample number(s): 9781878-9781880 UNSPK: 9781878 
4.78 3.58 < 1.8 6:2 fluorotelomersulfonate 70-130 134* 
3.88 3.62 < 1.8 8:2 fluorotelomersulfonate 70-130 107 
1.64 1.28 < 1.9 NEtFOSAA 70-130 128 
1.42 1.28 < 1.9 NMeFOSAA 70-130 110 
1.15 1.13 < 0.57 Perfluorobutanesulfonate 70-130 101 
1.41 1.28 < 0.65 Perfluorobutanoic acid 70-130 110 
1.50 1.28 < 0.65 Perfluorodecanoic acid 70-130 117 
1.35 1.28 < 0.65 Perfluorododecanoic acid 70-130 105 
1.35 1.28 < 0.65 Perfluoroheptanoic acid 70-130 105 
1.34 1.21 < 0.61 Perfluorohexanesulfonate 70-130 110 
1.33 1.28 < 0.65 Perfluorohexanoic acid 70-130 104 
1.32 1.28 < 0.65 Perfluorononanoic acid 70-130 102 
1.27 1.23 < 0.62 Perfluoro-octanesulfonate 70-130 104 
1.44 1.28 < 0.65 Perfluorooctanoic acid 70-130 112 
1.59 1.28 < 0.65 Perfluoropentanoic acid 70-130 124 
1.24 1.28 < 0.65 Perfluorotetradecanoic acid 70-130 96 
1.36 1.28 < 0.65 Perfluorotridecanoic acid 70-130 106 
1.32 1.28 < 0.65 Perfluoroundecanoic acid 70-130 103 

 *- Outside of specification 
**-This limit was used in the evaluation of the final result for the blank 
(1) The result for one or both determinations was less than five times the LOQ. 
(2) The unspiked result was more than four times the spike added. 
(3) The surrogate spike amount was less than the LOD. 
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Quality Control Summary 

Group Number: 1982466 Client Name: ARCADIS 
Reported: 09/18/2018 18:51 

Labeled Isotope Quality Control 

Labeled isotope recoveries which are outside of the QC window are confirmed 
unless otherwise noted on the analysis report. 

Analysis Name: PFAS in Soil by LC/MS/MS-DoD 
Batch number: 18247033 

13C4-PFBA 
%Rec    LOD 
              (ng/g) 

13C5-PFPeA 
%Rec    LOD 
              (ng/g) 

13C3-PFBS
%Rec    LOD 
              (ng/g) 

13C5-PFHxA
%Rec    LOD 
              (ng/g) 

13C3-PFHxS 
%Rec    LOD 
              (ng/g) 

13C4-PFHpA
%Rec    LOD 
              (ng/g) 

9781878 71        0.57 68        0.57 67        0.57 76        0.38 80        0.57 79        0.57 
9781879 72        0.58 69        0.58 67        0.58 75        0.38 77        0.58 77        0.58 
9781880 76        0.59 76        0.59 75        0.59 73        0.40 79        0.59 79        0.59 
Blank 69        1.2 67        1.2 64        1.2 67        0.80 66        1.2 69        1.2 
LCS 71        1.2 69        1.2 70        1.2 75        0.80 74        1.2 74        1.2 
LCSD 74        1.2 71        1.2 67        1.2 76        0.80 76        1.2 78        1.2 
MS 71        0.57 67        0.57 68        0.57 70        0.38 76        0.57 74        0.57 

13C4-PFBA 13C5-PFPeA 13C3-PFBS 13C5-PFHxA 13C3-PFHxS 13C4-PFHpA 

Limits: 50-150 50-150 50-150 50-150 50-150 50-150 

13C2-6:2-FTS 
%Rec    LOD 
              (ng/g) 

13C8-PFOA 
%Rec    LOD 
              (ng/g) 

13C8-PFOS
%Rec    LOD 
              (ng/g) 

13C9-PFNA
%Rec    LOD 
              (ng/g) 

13C6-PFDA 
%Rec    LOD 
              (ng/g) 

13C2-8:2-FTS
%Rec    LOD 
              (ng/g) 

9781878 67        0.86 73        0.57 72        0.86 69        0.38 73        0.57 71        0.86 
9781879 64        0.87 70        0.58 69        0.87 72        0.38 81        0.58 77        0.87 
9781880 70        0.89 76        0.59 76        0.89 76        0.40 80        0.59 74        0.89 
Blank 63        1.8 67        1.2 63        1.8 61        0.80 72        1.2 63        1.8 
LCS 72        1.8 71        1.2 73        1.8 75        0.80 67        1.2 69        1.8 
LCSD 79        1.8 74        1.2 70        1.8 71        0.80 77        1.2 74        1.8 
MS 64        0.85 70        0.57 73        0.85 72        0.38 74        0.57 70        0.85 

13C2-6:2-FTS 13C8-PFOA 13C8-PFOS 13C9-PFNA 13C6-PFDA 13C2-8:2-FTS 

Limits: 50-150 50-150 50-150 50-150 50-150 50-150 

d3-NMeFOSAA 
%Rec    LOD 
              (ng/g) 

13C7-PFUnDA 
%Rec    LOD 
              (ng/g) 

d5-NEtFOSAA
%Rec    LOD 
              (ng/g) 

13C2-PFDoDA
%Rec    LOD 
              (ng/g) 

13C2-PFTeDA 
%Rec    LOD 
              (ng/g) 

9781878 40*       0.86 64        0.57 44*       0.86 76        0.57 68        0.57 
9781879 59        0.87 79        0.58 58        0.87 71        0.58 67        0.58 
9781880 55        0.89 78        0.59 55        0.89 80        0.59 70        0.59 
Blank 64        1.8 61        1.2 70        1.8 71        1.2 64        1.2 
LCS 60        1.8 68        1.2 63        1.8 69        1.2 64        1.2 
LCSD 69        1.8 75        1.2 76        1.8 72        1.2 75        1.2 
MS 35*       0.85 74        0.57 42*       0.85 74        0.57 79        0.57 

d3-NMeFOSAA 13C7-PFUnDA d5-NEtFOSAA 13C2-PFDoDA 13C2-PFTeDA 

Limits: 50-150 50-150 50-150 50-150 50-150 

Analysis Name: PFAS in Water by LC/MS/MS-DoD 
Batch number: 18250017 

 *- Outside of specification 
**-This limit was used in the evaluation of the final result for the blank 
(1) The result for one or both determinations was less than five times the LOQ. 
(2) The unspiked result was more than four times the spike added. 
(3) The surrogate spike amount was less than the LOD. 
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Quality Control Summary 

Group Number: 1982466 Client Name: ARCADIS 
Reported: 09/18/2018 18:51 

Labeled Isotope Quality Control (continued) 

Labeled isotope recoveries which are outside of the QC window are confirmed 
unless otherwise noted on the analysis report. 

Analysis Name: PFAS in Water by LC/MS/MS-DoD 
Batch number: 18250017 

13C4-PFBA 
%Rec    LOD 
              (ng/l) 

13C5-PFPeA 
%Rec    LOD 
              (ng/l) 

13C3-PFBS
%Rec    LOD 
              (ng/l) 

13C5-PFHxA
%Rec    LOD 
              (ng/l) 

13C3-PFHxS 
%Rec    LOD 
              (ng/l) 

13C4-PFHpA
%Rec    LOD 
              (ng/l) 

9781881 78        9.2 74        2.8 73        9.2 76        1.8 76        9.2 76        1.8 
Blank 84        10 79        3.0 82        10 88        2.0 87        10 85        2.0 
LCS 86        10 81        3.0 86        10 85        2.0 88        10 87        2.0 
LCSD 92        10 90        3.0 91        10 95        2.0 98        10 98        2.0 

13C4-PFBA 13C5-PFPeA 13C3-PFBS 13C5-PFHxA 13C3-PFHxS 13C4-PFHpA 

Limits: 50-150 50-150 50-150 50-150 50-150 50-150 

13C2-6:2-FTS 
%Rec    LOD 
              (ng/l) 

13C8-PFOA 
%Rec    LOD 
              (ng/l) 

13C8-PFOS
%Rec    LOD 
              (ng/l) 

13C9-PFNA
%Rec    LOD 
              (ng/l) 

13C6-PFDA 
%Rec    LOD 
              (ng/l) 

13C2-8:2-FTS
%Rec    LOD 
              (ng/l) 

9781881 85        9.2 78        1.8 74        9.2 79        1.8 77        1.8 81        5.5 
Blank 87        10 86        2.0 82        10 91        2.0 84        2.0 90        6.0 
LCS 97        10 89        2.0 82        10 84        2.0 84        2.0 86        6.0 
LCSD 108       10 97        2.0 90        10 97        2.0 95        2.0 98        6.0 

13C2-6:2-FTS 13C8-PFOA 13C8-PFOS 13C9-PFNA 13C6-PFDA 13C2-8:2-FTS 

Limits: 50-150 50-150 50-150 50-150 50-150 50-150 

d3-NMeFOSAA 
%Rec    LOD 
              (ng/l) 

13C7-PFUnDA 
%Rec    LOD 
              (ng/l) 

d5-NEtFOSAA
%Rec    LOD 
              (ng/l) 

13C2-PFDoDA
%Rec    LOD 
              (ng/l) 

13C2-PFTeDA 
%Rec    LOD 
              (ng/l) 

9781881 74        7.4 79        3.7 75        7.4 79        4.6 54        4.6 
Blank 87        8.0 86        4.0 87        8.0 87        5.0 63        5.0 
LCS 86        8.0 87        4.0 77        8.0 83        5.0 59        5.0 
LCSD 91        8.0 89        4.0 88        8.0 94        5.0 64        5.0 

d3-NMeFOSAA 13C7-PFUnDA d5-NEtFOSAA 13C2-PFDoDA 13C2-PFTeDA 

Limits: 50-150 50-150 50-150 50-150 50-150 

 *- Outside of specification 
**-This limit was used in the evaluation of the final result for the blank 
(1) The result for one or both determinations was less than five times the LOQ. 
(2) The unspiked result was more than four times the spike added. 
(3) The surrogate spike amount was less than the LOD. 
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ArcadisClient:

Sample Administration 

Receipt Documentation Log

Doc Log ID: 225750

Group Number(s):

*225750*
1982466

State/Province of Origin:

Delivery Method:

Number of Packages:

Delivery and Receipt Information

1

WI

Fed Ex Arrival Timestamp:

Number of Projects:

08/31/2018  10:20

1

Arrival Condition Summary

Shipping Container Sealed: Yes

Custody Seal Present: Yes

Custody Seal Intact: Yes

Samples Chilled: Yes

Paperwork Enclosed: Yes

Samples Intact: Yes

Missing Samples: No

Extra Samples: No

Discrepancy in Container Qty on COC: No

Sample IDs on COC match Containers: Yes

Sample Date/Times match COC: Yes

VOA Vial Headspace ≥ 6mm: N/A

Total Trip Blank Qty: 0

Air Quality Samples Present: No

Unpacked by Conrad Burkholder (12671) at 11:47 on 08/31/2018

Samples Chilled Details

Thermometer Types:          DT = Digital (Temp. Bottle)       IR = Infrared (Surface Temp)        All Temperatures in °C.

Cooler # Elevated Temp?Ice ContainerIce Present?Ice TypeTherm. TypeCorrected TempThermometer ID

1 DT42-02 1.2 DT Wet Y Bagged N

Page 1 of 1
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     Explanation of Symbols and Abbreviations 
 

3768  0618 

The following defines common symbols and abbreviations used in reporting technical data: 

 BMQL Below Minimum Quantitation Level 
 C degrees Celsius 
 cfu colony forming units 
 CP Units cobalt-chloroplatinate units 
 F degrees Fahrenheit 
 g gram(s) 
 IU International Units 
 kg kilogram(s) 
 L liter(s) 
 lb. pound(s) 
 m3 cubic meter(s) 
 meq milliequivalents 
 mg milligram(s) 

 mL milliliter(s) 
 MPN Most Probable Number 
 N.D. non-detect 
 ng nanogram(s) 
 NTU nephelometric turbidity units 
 pg/L picogram/liter 
 RL Reporting Limit 
 TNTC Too Numerous To Count 
 µg microgram(s) 
 µL microliter(s) 
 umhos/cm micromhos/cm 
 MCL Maximum Contamination Limit 

 < less than 
 > greater than 
 ppm parts per million - One ppm is equivalent to one milligram per kilogram (mg/kg) or one gram per million grams.  For 

aqueous liquids, ppm is usually taken to be equivalent to milligrams per liter (mg/l), because one liter of water has a weight 
very close to a kilogram.  For gases or vapors, one ppm is equivalent to one microliter per liter of gas. 

 ppb parts per billion 
 Dry weight Results printed under this heading have been adjusted for moisture content.  This increases the analyte weight 
 basis  concentration to approximate the value present in a similar sample without moisture.  All other results are reported on an 

as-received basis. 
 
 
Analytical test results meet all requirements of the associated regulatory program (i.e., NELAC (TNI), DoD, and ISO 17025) unless 

otherwise noted under the individual analysis. 

Measurement uncertainty values, as applicable, are available upon request. 

Tests results relate only to the sample tested.  Clients should be aware that a critical step in a chemical or microbiological analysis is the 
collection of the sample.  Unless the sample analyzed is truly representative of the bulk of material involved, the test results will be 
meaningless.  If you have questions regarding the proper techniques of collecting samples, please contact us.  We cannot be held 
responsible for sample integrity, however, unless sampling has been performed by a member of our staff. 

This report shall not be reproduced except in full, without the written approval of the laboratory. 

Times are local to the area of activity.  Parameters listed in the 40 CFR Part 136 Table II as “analyze immediately” are not performed within 
15 minutes. 
 

WARRANTY AND LIMITS OF LIABILITY - In accepting analytical work, we warrant the accuracy of test results for the sample as submitted.  
THE FOREGOING EXPRESS WARRANTY IS EXCLUSIVE AND IS GIVEN IN LIEU OF ALL OTHER WARRANTIES, EXPRESSED OR 
IMPLIED.  WE DISCLAIM ANY OTHER WARRANTIES, EXPRESSED OR IMPLIED, INCLUDING A WARRANTY OF FITNESS FOR 
PARTICULAR PURPOSE AND WARRANTY OF MERCHANTABILITY.  IN NO EVENT SHALL EUROFINS LANCASTER LABORATORIES 
ENVIRONMENTAL, LLC BE LIABLE FOR INDIRECT, SPECIAL, CONSEQUENTIAL, OR INCIDENTAL DAMAGES INCLUDING, BUT NOT 
LIMITED TO, DAMAGES FOR LOSS OF PROFIT OR GOODWILL REGARDLESS OF (A) THE NEGLIGENCE (EITHER SOLE OR 
CONCURRENT) OF EUROFINS LANCASTER LABORATORIES ENVIRONMENTAL AND (B) WHETHER EUROFINS LANCASTER 
LABORATORIES ENVIRONMENTAL HAS BEEN INFORMED OF THE POSSIBILITY OF SUCH DAMAGES.  We accept no legal 
responsibility for the purposes for which the client uses the test results.  No purchase order or other order for work shall be accepted by 
Eurofins Lancaster Laboratories Environmental which includes any conditions that vary from the Standard Terms and Conditions, and 
Eurofins Lancaster Laboratories Environmental hereby objects to any conflicting terms contained in any acceptance or order submitted by 
client. 
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Data Qualifiers

Qualifier Definition
C Result confirmed by reanalysis

D1 Indicates for dual column analyses that the result is reported from column 1

D2 Indicates for dual column analyses that the result is reported from column 2

E Concentration exceeds the calibration range

K1 Initial Calibration Blank is above the QC limit and the sample result is ND

K2 Continuing Calibration Blank is above the QC limit and the sample result is ND

K3 Initial Calibration Verification is above the QC limit and the sample result is ND

K4 Continuing Calibration Verification is above the QC limit and the sample result is ND

J (or G, I, X) Estimated value >= the Method Detection Limit (MDL or DL) and < the Limit of Quantitation (LOQ or RL)

P Concentration difference between the primary and confirmation column >40%.  The lower result is reported.

P^ Concentration difference between the primary and confirmation column > 40%.  The higher result is reported.

U Analyte was not detected at the value indicated

V Concentration difference between the primary and confirmation column >100%.  The reporting limit is raised 

due to this disparity and evident interference.

W The dissolved oxygen uptake for the unseeded blank is greater than 0.20 mg/L.

Z Laboratory Defined - see analysis report

Additional Organic and Inorganic CLP qualifiers may be used with Form 1 reports as defined by the CLP methods.

Qualifiers specific to Dioxin/Furans and PCB Congeners are detailed on the individual Analysis Report.
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ANALYSIS REPORT 

 
 

Prepared by: 
 

Eurofins Lancaster Laboratories Environmental 
2425 New Holland Pike 
Lancaster, PA 17601 

Prepared for: 
 

ARCADIS 
Suite 100 

630 Plaza Drive 
Highlands Ranch CO 80129     

 
 

Report Date:  September 28, 2018  08:14 
 

Project:  Badger Army Ammunition Plant (BAAP)  
 

Site: Badger Army Ammunition Plant (BAAP), WI 
 

Account #:  13129   
Group Number:  1982467  

SDG:  PF015 
PO Number:  D18-218 PFAS PA/SI 

State of Sample Origin:  WI 
 
 
 

Electronic Copy To ARCADIS Attn: Joe  Kowalski 
Electronic Copy To ARCADIS Attn: Kimmie  Schrupp 

 
 
 

                                                                       Respectfully Submitted, 
                                                                       

 

 

  
 (717) 556-7256 
  

 
 

To view our laboratory's current scopes of accreditation please go to http://www.eurofinsus.com/environment-
testing/laboratories/eurofins-lancaster-laboratories-environmental/resources/certifications/ . Historical copies may be requested 
through your project manager.  
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SAMPLE INFORMATION 

 
 
Client Sample Description 

 
Sample Collection 

Date/Time 

 
ELLE# 

BAAP-FFTA-SN-3-50-SO Grab Soil 08/30/2018 07:40 9781882 
BAAP-FFTA-SN-3-65-SO Grab Soil 08/30/2018 08:15 9781883 
BAAP-FFTA-SN-3-WT80-SO Grab Soil 08/30/2018 09:15 9781884 
BAAP-FFTA-SN-3-5.0-SO Grab Soil 08/29/2018 15:05 9781885 
BAAP-FFTA-SN-3-20-SO Grab Soil 08/29/2018 15:30 9781886 
BAAP-FFTA-SN-3-35-SO Grab Soil 08/29/2018 16:00 9781887 

 
The specific methodologies used in obtaining the enclosed analytical results are indicated on the Laboratory 
Sample Analysis Record.    
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Project Name: Badger Army Ammunition Plant (BAAP)

ELLE Group #: 1982467

General Comments:

All analyses have been performed in accordance with DOD QSM Version 5.0 unless otherwise noted below.

See the Laboratory Sample Analysis Record section of the Analysis Report for the method references.

All QC met criteria unless otherwise noted in an Analysis Specific Comment below.

Refer to the QC Summary for specific values and acceptance criteria.

Project specific QC samples are not included in this data set.

Matrix QC may not be reported if site-specific QC samples were not submitted.  In these situations, to demonstrate 

precision and accuracy at a batch level, a LCS/LCSD was performed, unless otherwise specified in the method.

Surrogate recoveries (if applicable) which are outside of the QC window are confirmed unless attributed to a dilution 

or otherwise noted in an Analysis Specific Comment below.

The samples were received at the appropriate temperature and in accordance with the chain of custody unless 

otherwise noted.

Analysis Specific Comments:

SW-846 9060A  modified, Wet Chemistry

Batch #: 18250667634A (Sample number(s): 9781882-9781884 UNSPK: 9781882 BKG: 9781882)

The duplicate RPD for the following analyte(s) exceeded the acceptance window: TOC Solids/Sludges 

Combustion

SW-846 9045D Nov 2004, Wet Chemistry

Sample #s: 9781884

The pH was measured in water at 19.9 C.

Sample #s: 9781882

The pH was measured in water at 20 C.

Sample #s: 9781883

The pH was measured in water at 20.2 C.
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ARCADIS 
ELLE Sample #:  SW 9781882 
ELLE Group #:  1982467 
Matrix: Soil 

Sample Description: BAAP-FFTA-SN-3-50-SO Grab Soil 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/30/2018 07:40  
SDG#:     PF015-01 

Submittal Date/Time:  08/31/2018 10:20 

 Dry 
Limit of 
Quantitation 

Dry
Limit of 
Detection 

Dry
Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name 

Dry
Result 

SW-846 9060A  
modified 

mg/kg mg/kg mg/kg mg/kg Wet Chemistry 

1 375 375125TOC Solids/Sludges Combustion 02079 n.a. 4,100 

ASTM D422 % % % % Wet Chemistry 
1 1.0 1.00.50% Gravel 11604 n.a. 7.4 

1 1.0 1.00.50% Sand 11604 n.a. 80.9 

1 1.0 1.00.50% Silt 11604 n.a. 10.4 

1 1.0 1.00.50% Clay 11604 n.a. 1.4 

ASTM D422-63 
(reapproved 2007) 

% Passing % Passing % Passing % Passing Wet Chemistry 

1 0.50 0.500.5075 mm 07103 n.a. 100 

1 0.50 0.500.5037.5 mm 07103 n.a. 100 

1 0.50 0.500.5019 mm 07103 n.a. 97.7 

1 0.50 0.500.504.75 mm 07103 n.a. 92.6 

1 0.50 0.500.503.35 mm 07103 n.a. 90.8 

1 0.50 0.500.502.36 mm 07103 n.a. 89.5 

1 0.50 0.500.501.18 mm 07103 n.a. 88.7 

1 0.50 0.500.500.6 mm 07103 n.a. 85.9 

1 0.50 0.500.500.3 mm 07103 n.a. 62.8 

1 0.50 0.500.500.15 mm 07103 n.a. 23.2 

1 0.50 0.500.500.075 mm 07103 n.a. 11.8 

1 0.50 0.500.500.064 mm 07103 n.a. 10.0 

1 0.50 0.500.500.05 mm 07103 n.a. 6.0 

1 0.50 0.500.500.02 mm 07103 n.a. 3.0 

1 0.50 0.500.500.005 mm 07103 n.a. 1.0 

1 0.50 0.500.500.002 mm 07103 n.a. 1.0 

1 0.50 0.500.500.001 mm 07103 n.a. 1.0 

SW-846 9045D Nov 
2004 

Std. Units Std. Units Std. Units Std. Units Wet Chemistry 

1 0.01000.01000.0100pH 00394 n.a. 8.83 

The pH was measured in water at 20 C.   

SM 2540 G-2011 
%Moisture Calc 

% % % % Wet Chemistry 

1 0.50 0.500.50Moisture 00111 n.a. 19.3 

Moisture represents the loss in weight of the sample after oven drying at 
103 - 105 degrees Celsius. The moisture result reported is on an 
as-received basis. 

  

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  SW 9781882 
ELLE Group #:  1982467 
Matrix: Soil 

Sample Description: BAAP-FFTA-SN-3-50-SO Grab Soil 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/30/2018 07:40  
SDG#:     PF015-01 

Submittal Date/Time:  08/31/2018 10:20 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

02079 TOC Solids/Sludges Combustion SW-846 9060A  modified 1 18250667634A 09/08/2018  17:54 Drew M Gerhart 1 

11604 Grain Size Classification ASTM D422 1 18248710301A 09/05/2018  12:50 Luz M Groff 1 
07103 Grain Size to 1 um ASTM D422-63 

(reapproved 2007) 
1 18248710301A 09/05/2018  12:30 Luz M Groff 1 

00394 pH SW-846 9045D Nov 
2004 

1 18253039401A 09/10/2018  18:20 Jeremy L Bolf 1 

00111 Moisture SM 2540 G-2011 
%Moisture Calc 

1 18247820006B 09/04/2018  23:43 Scott W Freisher 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  SW 9781883 
ELLE Group #:  1982467 
Matrix: Soil 

Sample Description: BAAP-FFTA-SN-3-65-SO Grab Soil 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/30/2018 08:15  
SDG#:     PF015-02 

Submittal Date/Time:  08/31/2018 10:20 

 Dry 
Limit of 
Quantitation 

Dry
Limit of 
Detection 

Dry
Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name 

Dry
Result 

SW-846 9060A  
modified 

mg/kg mg/kg mg/kg mg/kg Wet Chemistry 

1 309 309103TOC Solids/Sludges Combustion 02079 n.a. 1,930 

ASTM D422 % % % % Wet Chemistry 
1 1.0 1.00.50% Gravel 11604 n.a. 11.2 

1 1.0 1.00.50% Sand 11604 n.a. 87.5 

1 1.0 1.00.50% Silt 11604 n.a. 0.81   J 

1 1.0 1.00.50% Clay 11604 n.a. 0.50   J 

ASTM D422-63 
(reapproved 2007) 

% Passing % Passing % Passing % Passing Wet Chemistry 

1 0.50 0.500.5075 mm 07103 n.a. 100 

1 0.50 0.500.5037.5 mm 07103 n.a. 100 

1 0.50 0.500.5019 mm 07103 n.a. 98.6 

1 0.50 0.500.504.75 mm 07103 n.a. 88.8 

1 0.50 0.500.503.35 mm 07103 n.a. 88.0 

1 0.50 0.500.502.36 mm 07103 n.a. 87.1 

1 0.50 0.500.501.18 mm 07103 n.a. 86.3 

1 0.50 0.500.500.6 mm 07103 n.a. 82.0 

1 0.50 0.500.500.3 mm 07103 n.a. 47.8 

1 0.50 0.500.500.15 mm 07103 n.a. 5.2 

1 0.50 0.500.500.075 mm 07103 n.a. 1.3 

1 0.50 0.500.500.064 mm 07103 n.a. 0.50 

1 0.50 0.500.500.05 mm 07103 n.a. 0.50 

1 0.50 0.500.500.02 mm 07103 n.a. 0.50 

1 0.50 0.500.500.005 mm 07103 n.a. 0.50 

1 0.50 0.500.500.002 mm 07103 n.a. 0.50 

1 0.50 0.500.500.001 mm 07103 n.a. 0.50 

SW-846 9045D Nov 
2004 

Std. Units Std. Units Std. Units Std. Units Wet Chemistry 

1 0.01000.01000.0100pH 00394 n.a. 9.32 

The pH was measured in water at 20.2 C.   

SM 2540 G-2011 
%Moisture Calc 

% % % % Wet Chemistry 

1 0.50 0.500.50Moisture 00111 n.a. 2.1 

Moisture represents the loss in weight of the sample after oven drying at 
103 - 105 degrees Celsius. The moisture result reported is on an 
as-received basis. 

  

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  SW 9781883 
ELLE Group #:  1982467 
Matrix: Soil 

Sample Description: BAAP-FFTA-SN-3-65-SO Grab Soil 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/30/2018 08:15  
SDG#:     PF015-02 

Submittal Date/Time:  08/31/2018 10:20 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

02079 TOC Solids/Sludges Combustion SW-846 9060A  modified 1 18250667634A 09/08/2018  18:33 Drew M Gerhart 1 

11604 Grain Size Classification ASTM D422 1 18248710301A 09/05/2018  12:30 Luz M Groff 1 
07103 Grain Size to 1 um ASTM D422-63 

(reapproved 2007) 
1 18248710301A 09/05/2018  12:30 Luz M Groff 1 

00394 pH SW-846 9045D Nov 
2004 

1 18253039401A 09/10/2018  18:20 Jeremy L Bolf 1 

00111 Moisture SM 2540 G-2011 
%Moisture Calc 

1 18247820006B 09/04/2018  23:43 Scott W Freisher 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  SW 9781884 
ELLE Group #:  1982467 
Matrix: Soil 

Sample Description: BAAP-FFTA-SN-3-WT80-SO Grab Soil 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/30/2018 09:15  
SDG#:     PF015-03 

Submittal Date/Time:  08/31/2018 10:20 

 Dry 
Limit of 
Quantitation 

Dry
Limit of 
Detection 

Dry
Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name 

Dry
Result 

SW-846 9060A  
modified 

mg/kg mg/kg mg/kg mg/kg Wet Chemistry 

1 310 310103TOC Solids/Sludges Combustion 02079 n.a. 5,200 

ASTM D422 % % % % Wet Chemistry 
1 1.0 1.00.50% Gravel 11604 n.a. 5.1 

1 1.0 1.00.50% Sand 11604 n.a. 87.1 

1 1.0 1.00.50% Silt 11604 n.a. 5.8 

1 1.0 1.00.50% Clay 11604 n.a. 2.0 

ASTM D422-63 
(reapproved 2007) 

% Passing % Passing % Passing % Passing Wet Chemistry 

1 0.50 0.500.5075 mm 07103 n.a. 100 

1 0.50 0.500.5037.5 mm 07103 n.a. 100 

1 0.50 0.500.5019 mm 07103 n.a. 100 

1 0.50 0.500.504.75 mm 07103 n.a. 95.0 

1 0.50 0.500.503.35 mm 07103 n.a. 92.3 

1 0.50 0.500.502.36 mm 07103 n.a. 89.7 

1 0.50 0.500.501.18 mm 07103 n.a. 86.3 

1 0.50 0.500.500.6 mm 07103 n.a. 72.0 

1 0.50 0.500.500.3 mm 07103 n.a. 29.0 

1 0.50 0.500.500.15 mm 07103 n.a. 12.2 

1 0.50 0.500.500.075 mm 07103 n.a. 7.8 

1 0.50 0.500.500.064 mm 07103 n.a. 7.0 

1 0.50 0.500.500.05 mm 07103 n.a. 4.0 

1 0.50 0.500.500.02 mm 07103 n.a. 2.0 

1 0.50 0.500.500.005 mm 07103 n.a. 2.0 

1 0.50 0.500.500.002 mm 07103 n.a. 1.0 

1 0.50 0.500.500.001 mm 07103 n.a. < 0.50 

SW-846 9045D Nov 
2004 

Std. Units Std. Units Std. Units Std. Units Wet Chemistry 

1 0.01000.01000.0100pH 00394 n.a. 9.32 

The pH was measured in water at 19.9 C.   

SM 2540 G-2011 
%Moisture Calc 

% % % % Wet Chemistry 

1 0.50 0.500.50Moisture 00111 n.a. 2.4 

Moisture represents the loss in weight of the sample after oven drying at 
103 - 105 degrees Celsius. The moisture result reported is on an 
as-received basis. 

  

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  SW 9781884 
ELLE Group #:  1982467 
Matrix: Soil 

Sample Description: BAAP-FFTA-SN-3-WT80-SO Grab Soil 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/30/2018 09:15  
SDG#:     PF015-03 

Submittal Date/Time:  08/31/2018 10:20 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

02079 TOC Solids/Sludges Combustion SW-846 9060A  modified 1 18250667634A 09/08/2018  18:46 Drew M Gerhart 1 

11604 Grain Size Classification ASTM D422 1 18248710301A 09/05/2018  12:30 Luz M Groff 1 
07103 Grain Size to 1 um ASTM D422-63 

(reapproved 2007) 
1 18248710310A 09/05/2018  12:30 Luz M Groff 1 

00394 pH SW-846 9045D Nov 
2004 

1 18250039403B 09/07/2018  19:40 Jeremy L Bolf 1 

00111 Moisture SM 2540 G-2011 
%Moisture Calc 

1 18247820006B 09/04/2018  23:43 Scott W Freisher 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  SW 9781885 
ELLE Group #:  1982467 
Matrix: Soil 

Sample Description: BAAP-FFTA-SN-3-5.0-SO Grab Soil 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/29/2018 15:05  
SDG#:     PF015-04 

Submittal Date/Time:  08/31/2018 10:20 

 Dry 
Limit of 
Quantitation 

Dry
Limit of 
Detection 

Dry
Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name 

Dry
Result 

ASTM D422 % % % % Wet Chemistry 
1 1.0 1.00.50% Gravel 11604 n.a. < 1.0 

1 1.0 1.00.50% Sand 11604 n.a. 13.3 

1 1.0 1.00.50% Silt 11604 n.a. 59.6 

1 1.0 1.00.50% Clay 11604 n.a. 27.0 

ASTM D422-63 
(reapproved 2007) 

% Passing % Passing % Passing % Passing Wet Chemistry 

1 0.50 0.500.5075 mm 07103 n.a. 100 

1 0.50 0.500.5037.5 mm 07103 n.a. 100 

1 0.50 0.500.5019 mm 07103 n.a. 100 

1 0.50 0.500.504.75 mm 07103 n.a. 99.9 

1 0.50 0.500.503.35 mm 07103 n.a. 99.9 

1 0.50 0.500.502.36 mm 07103 n.a. 99.8 

1 0.50 0.500.501.18 mm 07103 n.a. 99.8 

1 0.50 0.500.500.6 mm 07103 n.a. 99.1 

1 0.50 0.500.500.3 mm 07103 n.a. 94.7 

1 0.50 0.500.500.15 mm 07103 n.a. 88.4 

1 0.50 0.500.500.075 mm 07103 n.a. 86.6 

1 0.50 0.500.500.064 mm 07103 n.a. 83.0 

1 0.50 0.500.500.05 mm 07103 n.a. 73.0 

1 0.50 0.500.500.02 mm 07103 n.a. 45.0 

1 0.50 0.500.500.005 mm 07103 n.a. 27.0 

1 0.50 0.500.500.002 mm 07103 n.a. 21.0 

1 0.50 0.500.500.001 mm 07103 n.a. 20.0 

SM 2540 G-2011 
%Moisture Calc 

% % % % Wet Chemistry 

1 0.50 0.500.50Moisture 00111 n.a. 13.8 

Moisture represents the loss in weight of the sample after oven drying at 
103 - 105 degrees Celsius. The moisture result reported is on an 
as-received basis. 

  

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

11604 Grain Size Classification ASTM D422 1 18248710301A 09/05/2018  12:30 Luz M Groff 1 
07103 Grain Size to 1 um ASTM D422-63 

(reapproved 2007) 
1 18248710301A 09/05/2018  12:30 Luz M Groff 1 

00111 Moisture SM 2540 G-2011 
%Moisture Calc 

1 18247820006B 09/04/2018  23:43 Scott W Freisher 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  SW 9781886 
ELLE Group #:  1982467 
Matrix: Soil 

Sample Description: BAAP-FFTA-SN-3-20-SO Grab Soil 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/29/2018 15:30  
SDG#:     PF015-05 

Submittal Date/Time:  08/31/2018 10:20 

 Dry 
Limit of 
Quantitation 

Dry
Limit of 
Detection 

Dry
Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name 

Dry
Result 

ASTM D422 % % % % Wet Chemistry 
1 1.0 1.00.50% Gravel 11604 n.a. 47.3 

1 1.0 1.00.50% Sand 11604 n.a. 47.4 

1 1.0 1.00.50% Silt 11604 n.a. 4.8 

1 1.0 1.00.50% Clay 11604 n.a. 0.50   J 

ASTM D422-63 
(reapproved 2007) 

% Passing % Passing % Passing % Passing Wet Chemistry 

1 0.50 0.500.5075 mm 07103 n.a. 100 

1 0.50 0.500.5037.5 mm 07103 n.a. 100 

1 0.50 0.500.5019 mm 07103 n.a. 73.7 

1 0.50 0.500.504.75 mm 07103 n.a. 52.7 

1 0.50 0.500.503.35 mm 07103 n.a. 47.4 

1 0.50 0.500.502.36 mm 07103 n.a. 43.2 

1 0.50 0.500.501.18 mm 07103 n.a. 39.1 

1 0.50 0.500.500.6 mm 07103 n.a. 30.3 

1 0.50 0.500.500.3 mm 07103 n.a. 16.2 

1 0.50 0.500.500.15 mm 07103 n.a. 7.8 

1 0.50 0.500.500.075 mm 07103 n.a. 5.3 

1 0.50 0.500.500.064 mm 07103 n.a. 4.0 

1 0.50 0.500.500.05 mm 07103 n.a. 3.0 

1 0.50 0.500.500.02 mm 07103 n.a. 1.0 

1 0.50 0.500.500.005 mm 07103 n.a. 0.50 

1 0.50 0.500.500.002 mm 07103 n.a. < 0.50 

1 0.50 0.500.500.001 mm 07103 n.a. < 0.50 

SM 2540 G-2011 
%Moisture Calc 

% % % % Wet Chemistry 

1 0.50 0.500.50Moisture 00111 n.a. 3.8 

Moisture represents the loss in weight of the sample after oven drying at 
103 - 105 degrees Celsius. The moisture result reported is on an 
as-received basis. 

  

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

11604 Grain Size Classification ASTM D422 1 18248710301A 09/05/2018  12:30 Luz M Groff 1 
07103 Grain Size to 1 um ASTM D422-63 

(reapproved 2007) 
1 18248710301A 09/05/2018  12:30 Luz M Groff 1 

00111 Moisture SM 2540 G-2011 
%Moisture Calc 

1 18247820006B 09/04/2018  23:43 Scott W Freisher 1 

*=This limit was used in the evaluation of the final result 

Page 11 of 18



 
 

 

ARCADIS 
ELLE Sample #:  SW 9781887 
ELLE Group #:  1982467 
Matrix: Soil 

Sample Description: BAAP-FFTA-SN-3-35-SO Grab Soil 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/29/2018 16:00  
SDG#:     PF015-06 

Submittal Date/Time:  08/31/2018 10:20 

 Dry 
Limit of 
Quantitation 

Dry
Limit of 
Detection 

Dry
Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name 

Dry
Result 

ASTM D422 % % % % Wet Chemistry 
1 1.0 1.00.50% Gravel 11604 n.a. 30.0 

1 1.0 1.00.50% Sand 11604 n.a. 66.4 

1 1.0 1.00.50% Silt 11604 n.a. 3.1 

1 1.0 1.00.50% Clay 11604 n.a. 0.50   J 

ASTM D422-63 
(reapproved 2007) 

% Passing % Passing % Passing % Passing Wet Chemistry 

1 0.50 0.500.5075 mm 07103 n.a. 100 

1 0.50 0.500.5037.5 mm 07103 n.a. 100 

1 0.50 0.500.5019 mm 07103 n.a. 91.1 

1 0.50 0.500.504.75 mm 07103 n.a. 70.0 

1 0.50 0.500.503.35 mm 07103 n.a. 65.6 

1 0.50 0.500.502.36 mm 07103 n.a. 61.8 

1 0.50 0.500.501.18 mm 07103 n.a. 54.7 

1 0.50 0.500.500.6 mm 07103 n.a. 46.4 

1 0.50 0.500.500.3 mm 07103 n.a. 24.7 

1 0.50 0.500.500.15 mm 07103 n.a. 5.7 

1 0.50 0.500.500.075 mm 07103 n.a. 3.6 

1 0.50 0.500.500.064 mm 07103 n.a. 3.5 

1 0.50 0.500.500.05 mm 07103 n.a. 2.5 

1 0.50 0.500.500.02 mm 07103 n.a. 2.0 

1 0.50 0.500.500.005 mm 07103 n.a. 0.50 

1 0.50 0.500.500.002 mm 07103 n.a. < 0.50 

1 0.50 0.500.500.001 mm 07103 n.a. < 0.50 

SM 2540 G-2011 
%Moisture Calc 

% % % % Wet Chemistry 

1 0.50 0.500.50Moisture 00111 n.a. 4.3 

Moisture represents the loss in weight of the sample after oven drying at 
103 - 105 degrees Celsius. The moisture result reported is on an 
as-received basis. 

  

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

11604 Grain Size Classification ASTM D422 1 18248710301A 09/05/2018  12:30 Luz M Groff 1 
07103 Grain Size to 1 um ASTM D422-63 

(reapproved 2007) 
1 18248710301A 09/05/2018  12:30 Luz M Groff 1 

00111 Moisture SM 2540 G-2011 
%Moisture Calc 

1 18247820006B 09/04/2018  23:43 Scott W Freisher 1 

*=This limit was used in the evaluation of the final result 
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Quality Control Summary 

Group Number: 1982467 Client Name: ARCADIS 
Reported: 09/28/2018 08:14 

Matrix QC may not be reported if insufficient sample or site-specific QC samples were not submitted.  In these situations, to demonstrate precision and accuracy at a 
batch level, a LCS/LCSD was performed, unless otherwise specified in the method. 
 
All Inorganic Initial Calibration and Continuing Calibration Blanks met acceptable method criteria unless otherwise noted on the Analysis Report. 

Method Blank 

Analysis Name Result DL** LOD LOQ 

mg/kg mg/kg mg/kg mg/kg 

Batch number: 18250667634A Sample number(s): 9781882-9781884 
300 300 100 < 300 TOC Solids/Sludges Combustion 

LCS/LCSD 

RPD
Max 

LCS/LCSD
Limits 

LCSD 
%REC 

LCS
%REC 

LCSD
Conc 

LCSD Spike
Added 

LCS
Conc 

LCS Spike 
Added 

RPD Analysis Name 

mg/kg mg/kg mg/kg mg/kg 

Batch number: 18250667634A Sample number(s): 9781882-9781884 
47-143 95 3682.2 3890 TOC Solids/Sludges Combustion 

Std. Units Std. Units Std. Units Std. Units

Batch number: 18250039403B Sample number(s): 9781884 
95-105 100 6.99 7.00 pH 

Batch number: 18253039401A Sample number(s): 9781882-9781883 
95-105 99 6.95 7.00 pH 

% % % % 

Batch number: 18247820006B Sample number(s): 9781882-9781887 
99-101 100 89.43 89.5 Moisture 

MS/MSD 
Unspiked (UNSPK) = the sample used in conjunction with the matrix spike 

Analysis Name Unspiked 
Conc 

MS Spike
Added 

MS
Conc 

MSD Spike
Added 

MSD
Conc 

MS
%Rec 

MSD 
%Rec 

MS/MSD
Limits 

RPD RPD
Max

mg/kg mg/kg mg/kg mg/kg mg/kg 

Batch number:  18250667634A Sample number(s): 9781882-9781884 UNSPK: 9781882 
7564.59 6360 3309.41 TOC Solids/Sludges Combustion 47-143 67 

 *- Outside of specification 
**-This limit was used in the evaluation of the final result for the blank 
(1) The result for one or both determinations was less than five times the LOQ. 
(2) The unspiked result was more than four times the spike added. 
(3) The surrogate spike amount was less than the LOD. 
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Quality Control Summary 

Group Number: 1982467 Client Name: ARCADIS 
Reported: 09/28/2018 08:14 

Laboratory Duplicate 
Background (BKG) = the sample used in conjunction with the duplicate 

Analysis Name BKG Conc DUP Conc DUP RPD DUP RPD Max 

mg/kg mg/kg 

Batch number: 18250667634A Sample number(s): 9781882-9781884 BKG: 9781882 
24* 7 2592.82 3309.41 TOC Solids/Sludges Combustion 

Std. Units Std. Units 

Batch number: 18250039403B Sample number(s): 9781884 BKG: 9781884 
0 3 9.33 9.32 pH 

% % 

Batch number: 18247820006B Sample number(s): 9781882-9781887 BKG: 9781883 
2 (1) 5 2.19 2.15 Moisture 

 *- Outside of specification 
**-This limit was used in the evaluation of the final result for the blank 
(1) The result for one or both determinations was less than five times the LOQ. 
(2) The unspiked result was more than four times the spike added. 
(3) The surrogate spike amount was less than the LOD. 
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ArcadisClient:

Sample Administration 

Receipt Documentation Log

Doc Log ID: 225750

Group Number(s):

*225750*
1982467

State/Province of Origin:

Delivery Method:

Number of Packages:

Delivery and Receipt Information

1

WI

Fed Ex Arrival Timestamp:

Number of Projects:

08/31/2018  10:20

1

Arrival Condition Summary

Shipping Container Sealed: Yes

Custody Seal Present: Yes

Custody Seal Intact: Yes

Samples Chilled: Yes

Paperwork Enclosed: Yes

Samples Intact: Yes

Missing Samples: No

Extra Samples: No

Discrepancy in Container Qty on COC: No

Sample IDs on COC match Containers: Yes

Sample Date/Times match COC: Yes

VOA Vial Headspace ≥ 6mm: N/A

Total Trip Blank Qty: 0

Air Quality Samples Present: No

Unpacked by Conrad Burkholder (12671) at 11:47 on 08/31/2018

Samples Chilled Details

Thermometer Types:          DT = Digital (Temp. Bottle)       IR = Infrared (Surface Temp)        All Temperatures in °C.

Cooler # Elevated Temp?Ice ContainerIce Present?Ice TypeTherm. TypeCorrected TempThermometer ID

1 DT42-02 1.2 DT Wet Y Bagged N

Page 1 of 1
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     Explanation of Symbols and Abbreviations 
 

3768  0618 

The following defines common symbols and abbreviations used in reporting technical data: 

 BMQL Below Minimum Quantitation Level 
 C degrees Celsius 
 cfu colony forming units 
 CP Units cobalt-chloroplatinate units 
 F degrees Fahrenheit 
 g gram(s) 
 IU International Units 
 kg kilogram(s) 
 L liter(s) 
 lb. pound(s) 
 m3 cubic meter(s) 
 meq milliequivalents 
 mg milligram(s) 

 mL milliliter(s) 
 MPN Most Probable Number 
 N.D. non-detect 
 ng nanogram(s) 
 NTU nephelometric turbidity units 
 pg/L picogram/liter 
 RL Reporting Limit 
 TNTC Too Numerous To Count 
 µg microgram(s) 
 µL microliter(s) 
 umhos/cm micromhos/cm 
 MCL Maximum Contamination Limit 

 < less than 
 > greater than 
 ppm parts per million - One ppm is equivalent to one milligram per kilogram (mg/kg) or one gram per million grams.  For 

aqueous liquids, ppm is usually taken to be equivalent to milligrams per liter (mg/l), because one liter of water has a weight 
very close to a kilogram.  For gases or vapors, one ppm is equivalent to one microliter per liter of gas. 

 ppb parts per billion 
 Dry weight Results printed under this heading have been adjusted for moisture content.  This increases the analyte weight 
 basis  concentration to approximate the value present in a similar sample without moisture.  All other results are reported on an 

as-received basis. 
 
 
Analytical test results meet all requirements of the associated regulatory program (i.e., NELAC (TNI), DoD, and ISO 17025) unless 

otherwise noted under the individual analysis. 

Measurement uncertainty values, as applicable, are available upon request. 

Tests results relate only to the sample tested.  Clients should be aware that a critical step in a chemical or microbiological analysis is the 
collection of the sample.  Unless the sample analyzed is truly representative of the bulk of material involved, the test results will be 
meaningless.  If you have questions regarding the proper techniques of collecting samples, please contact us.  We cannot be held 
responsible for sample integrity, however, unless sampling has been performed by a member of our staff. 

This report shall not be reproduced except in full, without the written approval of the laboratory. 

Times are local to the area of activity.  Parameters listed in the 40 CFR Part 136 Table II as “analyze immediately” are not performed within 
15 minutes. 
 

WARRANTY AND LIMITS OF LIABILITY - In accepting analytical work, we warrant the accuracy of test results for the sample as submitted.  
THE FOREGOING EXPRESS WARRANTY IS EXCLUSIVE AND IS GIVEN IN LIEU OF ALL OTHER WARRANTIES, EXPRESSED OR 
IMPLIED.  WE DISCLAIM ANY OTHER WARRANTIES, EXPRESSED OR IMPLIED, INCLUDING A WARRANTY OF FITNESS FOR 
PARTICULAR PURPOSE AND WARRANTY OF MERCHANTABILITY.  IN NO EVENT SHALL EUROFINS LANCASTER LABORATORIES 
ENVIRONMENTAL, LLC BE LIABLE FOR INDIRECT, SPECIAL, CONSEQUENTIAL, OR INCIDENTAL DAMAGES INCLUDING, BUT NOT 
LIMITED TO, DAMAGES FOR LOSS OF PROFIT OR GOODWILL REGARDLESS OF (A) THE NEGLIGENCE (EITHER SOLE OR 
CONCURRENT) OF EUROFINS LANCASTER LABORATORIES ENVIRONMENTAL AND (B) WHETHER EUROFINS LANCASTER 
LABORATORIES ENVIRONMENTAL HAS BEEN INFORMED OF THE POSSIBILITY OF SUCH DAMAGES.  We accept no legal 
responsibility for the purposes for which the client uses the test results.  No purchase order or other order for work shall be accepted by 
Eurofins Lancaster Laboratories Environmental which includes any conditions that vary from the Standard Terms and Conditions, and 
Eurofins Lancaster Laboratories Environmental hereby objects to any conflicting terms contained in any acceptance or order submitted by 
client. 
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Data Qualifiers

Qualifier Definition
C Result confirmed by reanalysis

D1 Indicates for dual column analyses that the result is reported from column 1

D2 Indicates for dual column analyses that the result is reported from column 2

E Concentration exceeds the calibration range

K1 Initial Calibration Blank is above the QC limit and the sample result is ND

K2 Continuing Calibration Blank is above the QC limit and the sample result is ND

K3 Initial Calibration Verification is above the QC limit and the sample result is ND

K4 Continuing Calibration Verification is above the QC limit and the sample result is ND

J (or G, I, X) Estimated value >= the Method Detection Limit (MDL or DL) and < the Limit of Quantitation (LOQ or RL)

P Concentration difference between the primary and confirmation column >40%.  The lower result is reported.

P^ Concentration difference between the primary and confirmation column > 40%.  The higher result is reported.

U Analyte was not detected at the value indicated

V Concentration difference between the primary and confirmation column >100%.  The reporting limit is raised 

due to this disparity and evident interference.

W The dissolved oxygen uptake for the unseeded blank is greater than 0.20 mg/L.

Z Laboratory Defined - see analysis report

Additional Organic and Inorganic CLP qualifiers may be used with Form 1 reports as defined by the CLP methods.

Qualifiers specific to Dioxin/Furans and PCB Congeners are detailed on the individual Analysis Report.
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ANALYSIS REPORT 

 
 

Prepared by: 
 

Eurofins Lancaster Laboratories Environmental 
2425 New Holland Pike 
Lancaster, PA 17601 

Prepared for: 
 

ARCADIS 
Suite 100 

630 Plaza Drive 
Highlands Ranch CO 80129     

 
 

Report Date:  September 18, 2018  18:55 
 

Project:  Badger Army Ammunition Plant (BAAP)  
 

Site: Badger Army Ammunition Plant (BAAP), WI 
 

Account #:  13129   
Group Number:  1982474  

SDG:  PF016 
PO Number:  D18-218 PFAS PA/SI 

State of Sample Origin:  WI 
 
 
 

Electronic Copy To ARCADIS Attn: Joe  Kowalski 
Electronic Copy To ARCADIS Attn: Kimmie  Schrupp 

 
 
 

                                                                       Respectfully Submitted, 
                                                                       

 

 

  
 (717) 556-7256 
  

 
 

To view our laboratory's current scopes of accreditation please go to http://www.eurofinsus.com/environment-
testing/laboratories/eurofins-lancaster-laboratories-environmental/resources/certifications/ . Historical copies may be requested 
through your project manager.  
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SAMPLE INFORMATION 

 
 
Client Sample Description 

 
Sample Collection 

Date/Time 

 
ELLE# 

BAAP-PBGP-PBN-8205C Grab Groundwater 08/30/2018 10:05 9781926 
BAAP-PBGP-PBN-8205A Grab Groundwater 08/30/2018 10:40 9781927 
BAAP-PBGP-PBM-8203 Grab Groundwater 08/30/2018 14:10 9781928 
BAAP-PBGP-PBM-8203MS Grab Groundwater 08/30/2018 14:10 9781929 
BAAP-PBGP-PBM-8203MSD Grab Groundwater 08/30/2018 14:10 9781930 
BAAP-FB-GW-083018 Grab Groundwater 08/30/2018 10:10 9781931 
BAAP-FD-GW-083018 Grab Groundwater 08/30/2018 9781932 

 
The specific methodologies used in obtaining the enclosed analytical results are indicated on the Laboratory 
Sample Analysis Record.    
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Project Name: Badger Army Ammunition Plant (BAAP)

ELLE Group #: 1982474

General Comments:

All analyses have been performed in accordance with DOD QSM Version 5.0 unless otherwise noted below.

See the Laboratory Sample Analysis Record section of the Analysis Report for the method references.

All QC met criteria unless otherwise noted in an Analysis Specific Comment below.

Refer to the QC Summary for specific values and acceptance criteria.

Project specific QC samples are included in this data set.

Matrix QC may not be reported if site-specific QC samples were not submitted.  In these situations, to demonstrate 

precision and accuracy at a batch level, a LCS/LCSD was performed, unless otherwise specified in the method.

Surrogate recoveries (if applicable) which are outside of the QC window are confirmed unless attributed to a dilution 

or otherwise noted in an Analysis Specific Comment below.

The samples were received at the appropriate temperature and in accordance with the chain of custody unless 

otherwise noted.

Analysis Specific Comments:

EPA 537 mod QSM 5.1 table B-15, LC/MS/MS Miscellaneous

Sample #s: 9781929

The following analytes were manually integrated due to incorrect integrations:

Perfluoro-octanesulfonate, NEtFOSAA, NMeFOSAA

Sample #s: 9781927

The following analytes were manually integrated due to incorrect integrations:

Perfluorooctanoic acid, Perfluorobutanesulfonate, Perfluoropentanoic acid, 6:2 fluorotelomersulfonate

Sample #s: 9781932

The following analytes were manually integrated due to incorrect integrations:

Perfluorooctanoic acid, Perfluorodecanoic acid, Perfluoro-octanesulfonate, NMeFOSAA

Sample #s: 9781928

The following analytes were manually integrated due to incorrect integrations:

Perfluorooctanoic acid, Perfluoroheptanoic acid, Perfluoro-octanesulfonate

Sample #s: 9781926

The following analytes were manually integrated due to incorrect integrations:

Perfluorooctanoic acid, Perfluorononanoic acid, Perfluorodecanoic acid, Perfluoroundecanoic acid, 

Perfluorohexanoic acid, Perfluorobutanesulfonate, Perfluorohexanesulfonate, Perfluoro-octanesulfonate, 

Perfluoropentanoic acid

Sample #s: 9781930
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The following analytes were manually integrated due to incorrect integrations:

Perfluorooctanoic acid, Perfluoro-octanesulfonate

Batch #: 18245007 (Sample number(s): 9781926-9781932 UNSPK: 9781928)

The recovery(ies) for the following analyte(s) in the MS and/or MSD were below the acceptance window: 

Perfluoropentanoic acid
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ARCADIS 
ELLE Sample #:  WW 9781926 
ELLE Group #:  1982474 
Matrix: Groundwater 

Sample Description: BAAP-PBGP-PBN-8205C Grab Groundwater 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/30/2018 10:05  
SDG#:     PF016-01 

Submittal Date/Time:  08/31/2018 10:20 

  
Limit of 
Quantitation 

Limit of 
Detection 

Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name Result 

EPA 537 mod QSM 5.1 
table B-15 

ng/l ng/l ng/l ng/l LC/MS/MS Miscellaneous 

1 3.0 2.00.996:2 fluorotelomersulfonate 14434 27619-97-2 < 2.0 

1 3.0 2.00.998:2 fluorotelomersulfonate 14434 39108-34-4 < 2.0 

1 3.0 2.40.99NEtFOSAA 14434 2991-50-6 < 2.4 

NEtFOSAA is the acronym for N-ethyl perfluorooctanesulfonamidoacetic Acid.   
1 3.0 2.40.99NMeFOSAA 14434 2355-31-9 < 2.4 

NMeFOSAA is the acronym for N-methyl perfluorooctanesulfonamidoacetic Acid.   
1 2.0 1.10.30Perfluorobutanesulfonate 14434 375-73-5 0.39   J 

1 6.0 4.82.0Perfluorobutanoic acid 14434 375-22-4 6.8 

1 2.0 1.20.50Perfluorodecanoic acid 14434 335-76-2 < 1.2 

1 2.0 1.20.50Perfluorododecanoic acid 14434 307-55-1 < 1.2 

1 2.0 1.20.40Perfluoroheptanoic acid 14434 375-85-9 0.97   J 

1 2.0 1.10.40Perfluorohexanesulfonate 14434 355-46-4 < 1.1 

1 2.0 1.20.50Perfluorohexanoic acid 14434 307-24-4 1.2    J 

1 2.0 1.20.40Perfluorononanoic acid 14434 375-95-1 0.55   J 

1 2.0 1.20.50Perfluoro-octanesulfonate 14434 1763-23-1 2.2 

1 2.0 1.20.50Perfluorooctanoic acid 14434 335-67-1 2.8 

1 6.0 4.82.0Perfluoropentanoic acid 14434 2706-90-3 2.1    J 

1 2.0 1.20.60Perfluorotetradecanoic acid 14434 376-06-7 < 1.2 

1 2.0 1.20.60Perfluorotridecanoic acid 14434 72629-94-8 < 1.2 

1 2.0 1.20.50Perfluoroundecanoic acid 14434 2058-94-8 < 1.2 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

14434 PFAS in Water by 
LC/MS/MS-DoD 

EPA 537 mod QSM 5.1 
table B-15 

1 18245007 09/06/2018  02:17 Marissa C Drexinger 1 

14465 PFAS Water Prep - DoD EPA 537 mod QSM 5.1 
table B-15 

1 18245007 09/02/2018  13:40 Isaac Phillips-Cary 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  WW 9781927 
ELLE Group #:  1982474 
Matrix: Groundwater 

Sample Description: BAAP-PBGP-PBN-8205A Grab Groundwater 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/30/2018 10:40  
SDG#:     PF016-02 

Submittal Date/Time:  08/31/2018 10:20 

  
Limit of 
Quantitation 

Limit of 
Detection 

Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name Result 

EPA 537 mod QSM 5.1 
table B-15 

ng/l ng/l ng/l ng/l LC/MS/MS Miscellaneous 

1 2.6 1.80.886:2 fluorotelomersulfonate 14434 27619-97-2 < 1.8 

1 2.6 1.80.888:2 fluorotelomersulfonate 14434 39108-34-4 < 1.8 

1 2.6 2.10.88NEtFOSAA 14434 2991-50-6 < 2.1 

NEtFOSAA is the acronym for N-ethyl perfluorooctanesulfonamidoacetic Acid.   
1 2.6 2.10.88NMeFOSAA 14434 2355-31-9 < 2.1 

NMeFOSAA is the acronym for N-methyl perfluorooctanesulfonamidoacetic Acid.   
1 1.8 0.960.26Perfluorobutanesulfonate 14434 375-73-5 < 0.96 

1 5.3 4.21.8Perfluorobutanoic acid 14434 375-22-4 < 4.2 

1 1.8 1.10.44Perfluorodecanoic acid 14434 335-76-2 < 1.1 

1 1.8 1.10.44Perfluorododecanoic acid 14434 307-55-1 < 1.1 

1 1.8 1.10.35Perfluoroheptanoic acid 14434 375-85-9 < 1.1 

1 1.8 0.960.35Perfluorohexanesulfonate 14434 355-46-4 < 0.96 

1 1.8 1.10.44Perfluorohexanoic acid 14434 307-24-4 < 1.1 

1 1.8 1.10.35Perfluorononanoic acid 14434 375-95-1 < 1.1 

1 1.8 1.10.44Perfluoro-octanesulfonate 14434 1763-23-1 < 1.1 

1 1.8 1.10.44Perfluorooctanoic acid 14434 335-67-1 0.59   J 

1 5.3 4.21.8Perfluoropentanoic acid 14434 2706-90-3 < 4.2 

1 1.8 1.10.53Perfluorotetradecanoic acid 14434 376-06-7 < 1.1 

1 1.8 1.10.53Perfluorotridecanoic acid 14434 72629-94-8 < 1.1 

1 1.8 1.10.44Perfluoroundecanoic acid 14434 2058-94-8 < 1.1 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

14434 PFAS in Water by 
LC/MS/MS-DoD 

EPA 537 mod QSM 5.1 
table B-15 

1 18245007 09/06/2018  02:26 Marissa C Drexinger 1 

14465 PFAS Water Prep - DoD EPA 537 mod QSM 5.1 
table B-15 

1 18245007 09/02/2018  13:40 Isaac Phillips-Cary 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  WW 9781928 
ELLE Group #:  1982474 
Matrix: Groundwater 

Sample Description: BAAP-PBGP-PBM-8203 Grab Groundwater 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/30/2018 14:10  
SDG#:     PF016-03BKG 

Submittal Date/Time:  08/31/2018 10:20 

  
Limit of 
Quantitation 

Limit of 
Detection 

Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name Result 

EPA 537 mod QSM 5.1 
table B-15 

ng/l ng/l ng/l ng/l LC/MS/MS Miscellaneous 

1 2.6 1.70.876:2 fluorotelomersulfonate 14434 27619-97-2 N.D. 

1 2.6 1.70.878:2 fluorotelomersulfonate 14434 39108-34-4 N.D. 

1 2.6 2.10.87NEtFOSAA 14434 2991-50-6 N.D. 

NEtFOSAA is the acronym for N-ethyl perfluorooctanesulfonamidoacetic Acid.   
1 2.6 2.10.87NMeFOSAA 14434 2355-31-9 N.D. 

NMeFOSAA is the acronym for N-methyl perfluorooctanesulfonamidoacetic Acid.   
1 1.7 0.950.26Perfluorobutanesulfonate 14434 375-73-5 N.D. 

1 5.2 4.21.7Perfluorobutanoic acid 14434 375-22-4 N.D. 

1 1.7 1.00.43Perfluorodecanoic acid 14434 335-76-2 N.D. 

1 1.7 1.00.43Perfluorododecanoic acid 14434 307-55-1 N.D. 

1 1.7 1.00.35Perfluoroheptanoic acid 14434 375-85-9 N.D. 

1 1.7 0.950.35Perfluorohexanesulfonate 14434 355-46-4 N.D. 

1 1.7 1.00.43Perfluorohexanoic acid 14434 307-24-4 N.D. 

1 1.7 1.00.35Perfluorononanoic acid 14434 375-95-1 N.D. 

1 1.7 1.00.43Perfluoro-octanesulfonate 14434 1763-23-1 0.60   J 

1 1.7 1.00.43Perfluorooctanoic acid 14434 335-67-1 0.79   J 

1 5.2 4.21.7Perfluoropentanoic acid 14434 2706-90-3 2.7    J 

1 1.7 1.00.52Perfluorotetradecanoic acid 14434 376-06-7 N.D. 

1 1.7 1.00.52Perfluorotridecanoic acid 14434 72629-94-8 N.D. 

1 1.7 1.00.43Perfluoroundecanoic acid 14434 2058-94-8 N.D. 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

14434 PFAS in Water by 
LC/MS/MS-DoD 

EPA 537 mod QSM 5.1 
table B-15 

1 18245007 09/06/2018  02:35 Marissa C Drexinger 1 

14465 PFAS Water Prep - DoD EPA 537 mod QSM 5.1 
table B-15 

1 18245007 09/02/2018  13:40 Isaac Phillips-Cary 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  WW 9781929 
ELLE Group #:  1982474 
Matrix: Groundwater 

Sample Description: BAAP-PBGP-PBM-8203MS Grab Groundwater 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/30/2018 14:10  
SDG#:     PF016-03MS 

Submittal Date/Time:  08/31/2018 10:20 

  
Limit of 
Quantitation 

Limit of 
Detection 

Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name Result 

EPA 537 mod QSM 5.1 
table B-15 

ng/l ng/l ng/l ng/l LC/MS/MS Miscellaneous 

1 2.6 1.80.886:2 fluorotelomersulfonate 14434 27619-97-2 14 

1 2.6 1.80.888:2 fluorotelomersulfonate 14434 39108-34-4 15 

1 2.6 2.10.88NEtFOSAA 14434 2991-50-6 4.1 

NEtFOSAA is the acronym for N-ethyl perfluorooctanesulfonamidoacetic Acid.   
1 2.6 2.10.88NMeFOSAA 14434 2355-31-9 4.4 

NMeFOSAA is the acronym for N-methyl perfluorooctanesulfonamidoacetic Acid.   
1 1.8 0.970.26Perfluorobutanesulfonate 14434 375-73-5 4.1 

1 5.3 4.21.8Perfluorobutanoic acid 14434 375-22-4 5.7 

1 1.8 1.10.44Perfluorodecanoic acid 14434 335-76-2 5.2 

1 1.8 1.10.44Perfluorododecanoic acid 14434 307-55-1 5.1 

1 1.8 1.10.35Perfluoroheptanoic acid 14434 375-85-9 4.8 

1 1.8 0.970.35Perfluorohexanesulfonate 14434 355-46-4 4.5 

1 1.8 1.10.44Perfluorohexanoic acid 14434 307-24-4 4.7 

1 1.8 1.10.35Perfluorononanoic acid 14434 375-95-1 4.7 

1 1.8 1.10.44Perfluoro-octanesulfonate 14434 1763-23-1 4.9 

1 1.8 1.10.44Perfluorooctanoic acid 14434 335-67-1 5.1 

1 5.3 4.21.8Perfluoropentanoic acid 14434 2706-90-3 5.0    J 

1 1.8 1.10.53Perfluorotetradecanoic acid 14434 376-06-7 5.1 

1 1.8 1.10.53Perfluorotridecanoic acid 14434 72629-94-8 5.2 

1 1.8 1.10.44Perfluoroundecanoic acid 14434 2058-94-8 4.4 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

14434 PFAS in Water by 
LC/MS/MS-DoD 

EPA 537 mod QSM 5.1 
table B-15 

1 18245007 09/06/2018  03:11 Marissa C Drexinger 1 

14465 PFAS Water Prep - DoD EPA 537 mod QSM 5.1 
table B-15 

1 18245007 09/02/2018  13:40 Isaac Phillips-Cary 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  WW 9781930 
ELLE Group #:  1982474 
Matrix: Groundwater 

Sample Description: BAAP-PBGP-PBM-8203MSD Grab Groundwater 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/30/2018 14:10  
SDG#:     PF016-03MSD 

Submittal Date/Time:  08/31/2018 10:20 

  
Limit of 
Quantitation 

Limit of 
Detection 

Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name Result 

EPA 537 mod QSM 5.1 
table B-15 

ng/l ng/l ng/l ng/l LC/MS/MS Miscellaneous 

1 2.5 1.70.846:2 fluorotelomersulfonate 14434 27619-97-2 13 

1 2.5 1.70.848:2 fluorotelomersulfonate 14434 39108-34-4 13 

1 2.5 2.00.84NEtFOSAA 14434 2991-50-6 3.9 

NEtFOSAA is the acronym for N-ethyl perfluorooctanesulfonamidoacetic Acid.   
1 2.5 2.00.84NMeFOSAA 14434 2355-31-9 4.1 

NMeFOSAA is the acronym for N-methyl perfluorooctanesulfonamidoacetic Acid.   
1 1.7 0.920.25Perfluorobutanesulfonate 14434 375-73-5 3.9 

1 5.0 4.01.7Perfluorobutanoic acid 14434 375-22-4 5.5 

1 1.7 1.00.42Perfluorodecanoic acid 14434 335-76-2 4.6 

1 1.7 1.00.42Perfluorododecanoic acid 14434 307-55-1 4.7 

1 1.7 1.00.33Perfluoroheptanoic acid 14434 375-85-9 4.1 

1 1.7 0.920.33Perfluorohexanesulfonate 14434 355-46-4 3.8 

1 1.7 1.00.42Perfluorohexanoic acid 14434 307-24-4 4.1 

1 1.7 1.00.33Perfluorononanoic acid 14434 375-95-1 4.0 

1 1.7 1.00.42Perfluoro-octanesulfonate 14434 1763-23-1 4.7 

1 1.7 1.00.42Perfluorooctanoic acid 14434 335-67-1 4.8 

1 5.0 4.01.7Perfluoropentanoic acid 14434 2706-90-3 4.7    J 

1 1.7 1.00.50Perfluorotetradecanoic acid 14434 376-06-7 4.6 

1 1.7 1.00.50Perfluorotridecanoic acid 14434 72629-94-8 4.7 

1 1.7 1.00.42Perfluoroundecanoic acid 14434 2058-94-8 4.6 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

14434 PFAS in Water by 
LC/MS/MS-DoD 

EPA 537 mod QSM 5.1 
table B-15 

1 18245007 09/06/2018  03:20 Marissa C Drexinger 1 

14465 PFAS Water Prep - DoD EPA 537 mod QSM 5.1 
table B-15 

1 18245007 09/02/2018  13:40 Isaac Phillips-Cary 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  WW 9781931 
ELLE Group #:  1982474 
Matrix: Groundwater 

Sample Description: BAAP-FB-GW-083018 Grab Groundwater 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/30/2018 10:10  
SDG#:     PF016-04FB 

Submittal Date/Time:  08/31/2018 10:20 

  
Limit of 
Quantitation 

Limit of 
Detection 

Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name Result 

EPA 537 mod QSM 5.1 
table B-15 

ng/l ng/l ng/l ng/l LC/MS/MS Miscellaneous 

1 2.7 1.80.896:2 fluorotelomersulfonate 14434 27619-97-2 < 1.8 

1 2.7 1.80.898:2 fluorotelomersulfonate 14434 39108-34-4 < 1.8 

1 2.7 2.10.89NEtFOSAA 14434 2991-50-6 < 2.1 

NEtFOSAA is the acronym for N-ethyl perfluorooctanesulfonamidoacetic Acid.   
1 2.7 2.10.89NMeFOSAA 14434 2355-31-9 < 2.1 

NMeFOSAA is the acronym for N-methyl perfluorooctanesulfonamidoacetic Acid.   
1 1.8 0.980.27Perfluorobutanesulfonate 14434 375-73-5 < 0.98 

1 5.3 4.31.8Perfluorobutanoic acid 14434 375-22-4 < 4.3 

1 1.8 1.10.44Perfluorodecanoic acid 14434 335-76-2 < 1.1 

1 1.8 1.10.44Perfluorododecanoic acid 14434 307-55-1 < 1.1 

1 1.8 1.10.36Perfluoroheptanoic acid 14434 375-85-9 < 1.1 

1 1.8 0.980.36Perfluorohexanesulfonate 14434 355-46-4 < 0.98 

1 1.8 1.10.44Perfluorohexanoic acid 14434 307-24-4 < 1.1 

1 1.8 1.10.36Perfluorononanoic acid 14434 375-95-1 < 1.1 

1 1.8 1.10.44Perfluoro-octanesulfonate 14434 1763-23-1 < 1.1 

1 1.8 1.10.44Perfluorooctanoic acid 14434 335-67-1 < 1.1 

1 5.3 4.31.8Perfluoropentanoic acid 14434 2706-90-3 < 4.3 

1 1.8 1.10.53Perfluorotetradecanoic acid 14434 376-06-7 < 1.1 

1 1.8 1.10.53Perfluorotridecanoic acid 14434 72629-94-8 < 1.1 

1 1.8 1.10.44Perfluoroundecanoic acid 14434 2058-94-8 < 1.1 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

14434 PFAS in Water by 
LC/MS/MS-DoD 

EPA 537 mod QSM 5.1 
table B-15 

1 18245007 09/06/2018  02:44 Marissa C Drexinger 1 

14465 PFAS Water Prep - DoD EPA 537 mod QSM 5.1 
table B-15 

1 18245007 09/02/2018  13:40 Isaac Phillips-Cary 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  WW 9781932 
ELLE Group #:  1982474 
Matrix: Groundwater 

Sample Description: BAAP-FD-GW-083018 Grab Groundwater 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/30/2018  
SDG#:     PF016-05FD 

Submittal Date/Time:  08/31/2018 10:20 

  
Limit of 
Quantitation 

Limit of 
Detection 

Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name Result 

EPA 537 mod QSM 5.1 
table B-15 

ng/l ng/l ng/l ng/l LC/MS/MS Miscellaneous 

1 2.7 1.80.906:2 fluorotelomersulfonate 14434 27619-97-2 < 1.8 

1 2.7 1.80.908:2 fluorotelomersulfonate 14434 39108-34-4 < 1.8 

1 2.7 2.20.90NEtFOSAA 14434 2991-50-6 < 2.2 

NEtFOSAA is the acronym for N-ethyl perfluorooctanesulfonamidoacetic Acid.   
1 2.7 2.20.90NMeFOSAA 14434 2355-31-9 < 2.2 

NMeFOSAA is the acronym for N-methyl perfluorooctanesulfonamidoacetic Acid.   
1 1.8 0.990.27Perfluorobutanesulfonate 14434 375-73-5 < 0.99 

1 5.4 4.31.8Perfluorobutanoic acid 14434 375-22-4 < 4.3 

1 1.8 1.10.45Perfluorodecanoic acid 14434 335-76-2 < 1.1 

1 1.8 1.10.45Perfluorododecanoic acid 14434 307-55-1 < 1.1 

1 1.8 1.10.36Perfluoroheptanoic acid 14434 375-85-9 < 1.1 

1 1.8 0.990.36Perfluorohexanesulfonate 14434 355-46-4 < 0.99 

1 1.8 1.10.45Perfluorohexanoic acid 14434 307-24-4 < 1.1 

1 1.8 1.10.36Perfluorononanoic acid 14434 375-95-1 < 1.1 

1 1.8 1.10.45Perfluoro-octanesulfonate 14434 1763-23-1 1.5    J 

1 1.8 1.10.45Perfluorooctanoic acid 14434 335-67-1 0.89   J 

1 5.4 4.31.8Perfluoropentanoic acid 14434 2706-90-3 < 4.3 

1 1.8 1.10.54Perfluorotetradecanoic acid 14434 376-06-7 < 1.1 

1 1.8 1.10.54Perfluorotridecanoic acid 14434 72629-94-8 < 1.1 

1 1.8 1.10.45Perfluoroundecanoic acid 14434 2058-94-8 < 1.1 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

14434 PFAS in Water by 
LC/MS/MS-DoD 

EPA 537 mod QSM 5.1 
table B-15 

1 18245007 09/06/2018  02:53 Marissa C Drexinger 1 

14465 PFAS Water Prep - DoD EPA 537 mod QSM 5.1 
table B-15 

1 18245007 09/02/2018  13:40 Isaac Phillips-Cary 1 

*=This limit was used in the evaluation of the final result 
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Quality Control Summary 

Group Number: 1982474 Client Name: ARCADIS 
Reported: 09/18/2018 18:55 

Matrix QC may not be reported if insufficient sample or site-specific QC samples were not submitted.  In these situations, to demonstrate precision and accuracy at a 
batch level, a LCS/LCSD was performed, unless otherwise specified in the method. 
 
All Inorganic Initial Calibration and Continuing Calibration Blanks met acceptable method criteria unless otherwise noted on the Analysis Report. 

Method Blank 

Analysis Name Result DL** LOD LOQ 

ng/l ng/l ng/l ng/l 

Batch number: 18245007 Sample number(s): 9781926-9781932 
3.0 2.0 1.0 < 2.0 6:2 fluorotelomersulfonate 
3.0 2.0 1.0 < 2.0 8:2 fluorotelomersulfonate 
3.0 2.4 1.0 < 2.4 NEtFOSAA 
3.0 2.4 1.0 < 2.4 NMeFOSAA 
2.0 1.1 0.30 < 1.1 Perfluorobutanesulfonate 
6.0 4.8 2.0 < 4.8 Perfluorobutanoic acid 
2.0 1.2 0.50 < 1.2 Perfluorodecanoic acid 
2.0 1.2 0.50 < 1.2 Perfluorododecanoic acid 
2.0 1.2 0.40 < 1.2 Perfluoroheptanoic acid 
2.0 1.1 0.40 < 1.1 Perfluorohexanesulfonate 
2.0 1.2 0.50 < 1.2 Perfluorohexanoic acid 
2.0 1.2 0.40 < 1.2 Perfluorononanoic acid 
2.0 1.2 0.50 < 1.2 Perfluoro-octanesulfonate 
2.0 1.2 0.50 < 1.2 Perfluorooctanoic acid 
6.0 4.8 2.0 < 4.8 Perfluoropentanoic acid 
2.0 1.2 0.60 < 1.2 Perfluorotetradecanoic acid 
2.0 1.2 0.60 < 1.2 Perfluorotridecanoic acid 
2.0 1.2 0.50 < 1.2 Perfluoroundecanoic acid 

LCS/LCSD 

RPD
Max 

LCS/LCSD
Limits 

LCSD 
%REC 

LCS
%REC 

LCSD
Conc 

LCSD Spike
Added 

LCS
Conc 

LCS Spike 
Added 

RPD Analysis Name 

ng/l ng/l ng/l ng/l 

Batch number: 18245007 Sample number(s): 9781926-9781932 
70-130 92 13.91 15.17 6:2 fluorotelomersulfonate 
70-130 102 15.61 15.33 8:2 fluorotelomersulfonate 
60-131 83 4.51 5.44 NEtFOSAA 
67-124 94 5.10 5.44 NMeFOSAA 
72-127 92 4.43 4.81 Perfluorobutanesulfonate 
70-130 91 4.94 5.44 Perfluorobutanoic acid 
67-141 100 5.45 5.44 Perfluorodecanoic acid 
72-137 92 5.01 5.44 Perfluorododecanoic acid 
75-139 87 4.74 5.44 Perfluoroheptanoic acid 
71-130 92 4.73 5.14 Perfluorohexanesulfonate 
77-132 88 4.78 5.44 Perfluorohexanoic acid 

 *- Outside of specification 
**-This limit was used in the evaluation of the final result for the blank 
(1) The result for one or both determinations was less than five times the LOQ. 
(2) The unspiked result was more than four times the spike added. 
(3) The surrogate spike amount was less than the LOD. 
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Quality Control Summary 

Group Number: 1982474 Client Name: ARCADIS 
Reported: 09/18/2018 18:55 

LCS/LCSD (continued) 

RPD
Max 

LCS/LCSD
Limits 

LCSD 
%REC 

LCS
%REC 

LCSD
Conc 

LCSD Spike
Added 

LCS
Conc 

LCS Spike 
Added 

RPD Analysis Name 

ng/l ng/l ng/l ng/l 

73-144 89 4.85 5.44 Perfluorononanoic acid 
67-134 98 5.07 5.20 Perfluoro-octanesulfonate 
76-136 94 5.13 5.44 Perfluorooctanoic acid 
70-130 102 5.54 5.44 Perfluoropentanoic acid 
70-142 95 5.19 5.44 Perfluorotetradecanoic acid 
57-137 93 5.06 5.44 Perfluorotridecanoic acid 
83-132 86 4.67 5.44 Perfluoroundecanoic acid 

MS/MSD 
Unspiked (UNSPK) = the sample used in conjunction with the matrix spike 

Analysis Name Unspiked 
Conc 

MS Spike
Added 

MS
Conc 

MSD Spike
Added 

MSD
Conc 

MS
%Rec 

MSD 
%Rec 

MS/MSD
Limits 

RPD RPD
Max

ng/l ng/l ng/l ng/l ng/l 

Batch number:  18245007 Sample number(s): 9781926-9781932 UNSPK: 9781928 
12.7 14.13 13.39 < 1.7 6:2 fluorotelomersulfonate 13.13 103 70-130 7 30 106 

12.83 14.63 13.53 < 1.7 8:2 fluorotelomersulfonate 13.19 103 70-130 10 30 108 
4.55 4.07 4.80 < 2.1 NEtFOSAA 3.89 85 60-131 5 30 85 
4.55 4.40 4.80 < 2.1 NMeFOSAA 4.13 91 67-124 6 30 92 
4.03 4.14 4.25 < 0.95 Perfluorobutanesulfonate 3.92 97 72-127 5 30 97 
4.55 5.75 4.80 < 4.2 Perfluorobutanoic acid 5.52 121 70-130 4 30 120 
4.55 5.21 4.80 < 1.0 Perfluorodecanoic acid 4.64 102 67-141 12 30 109 
4.55 5.12 4.80 < 1.0 Perfluorododecanoic acid 4.74 104 72-137 8 30 107 
4.55 4.79 4.80 < 1.0 Perfluoroheptanoic acid 4.15 91 75-139 14 30 100 
4.31 4.51 4.54 < 0.95 Perfluorohexanesulfonate 3.77 88 71-130 18 30 99 
4.55 4.73 4.80 < 1.0 Perfluorohexanoic acid 4.07 89 77-132 15 30 98 
4.55 4.72 4.80 < 1.0 Perfluorononanoic acid 4.00 88 73-144 17 30 98 
4.35 4.90 4.59 0.596 Perfluoro-octanesulfonate 4.67 94 67-134 5 30 94 
4.55 5.14 4.80 0.789 Perfluorooctanoic acid 4.81 88 76-136 7 30 91 
4.55 4.99 4.80 2.65 Perfluoropentanoic acid 4.73 46* 70-130 5 30 49* 
4.55 5.07 4.80 < 1.0 Perfluorotetradecanoic acid 4.64 102 70-142 9 30 106 
4.55 5.17 4.80 < 1.0 Perfluorotridecanoic acid 4.65 102 57-137 11 30 108 
4.55 4.41 4.80 < 1.0 Perfluoroundecanoic acid 4.57 100 83-132 4 30 92 

 *- Outside of specification 
**-This limit was used in the evaluation of the final result for the blank 
(1) The result for one or both determinations was less than five times the LOQ. 
(2) The unspiked result was more than four times the spike added. 
(3) The surrogate spike amount was less than the LOD. 
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Quality Control Summary 

Group Number: 1982474 Client Name: ARCADIS 
Reported: 09/18/2018 18:55 

Labeled Isotope Quality Control 

Labeled isotope recoveries which are outside of the QC window are confirmed 
unless otherwise noted on the analysis report. 

Analysis Name: PFAS in Water by LC/MS/MS-DoD 
Batch number: 18245007 

13C4-PFBA 
%Rec    LOD 
              (ng/l) 

13C5-PFPeA 
%Rec    LOD 
              (ng/l) 

13C3-PFBS
%Rec    LOD 
              (ng/l) 

13C5-PFHxA
%Rec    LOD 
              (ng/l) 

13C3-PFHxS 
%Rec    LOD 
              (ng/l) 

13C4-PFHpA
%Rec    LOD 
              (ng/l) 

9781926 82        9.9 72        3.0 72        9.9 80        2.0 78        9.9 79        2.0 
9781927 82        8.8 73        2.6 70        8.8 87        1.8 86        8.8 87        1.8 
9781928 78        8.7 70        2.6 73        8.7 83        1.7 85        8.7 86        1.7 
9781929 81        8.8 77        2.6 76        8.8 79        1.8 78        8.8 78        1.8 
9781930 81        8.4 73        2.5 73        8.4 85        1.7 83        8.4 85        1.7 
9781931 82        8.9 80        2.7 77        8.9 89        1.8 84        8.9 89        1.8 
9781932 78        9.0 75        2.7 69        9.0 78        1.8 77        9.0 81        1.8 
Blank 77        10 77        3.0 74        10 84        2.0 89        10 88        2.0 
LCS 76        10 69        3.0 71        10 74        2.0 74        10 76        2.0 
MS 81        8.8 77        2.6 76        8.8 79        1.8 78        8.8 78        1.8 
MSD 81        8.4 73        2.5 73        8.4 85        1.7 83        8.4 85        1.7 

13C4-PFBA 13C5-PFPeA 13C3-PFBS 13C5-PFHxA 13C3-PFHxS 13C4-PFHpA 

Limits: 50-150 50-150 50-150 50-150 50-150 50-150 

13C2-6:2-FTS 
%Rec    LOD 
              (ng/l) 

13C8-PFOA 
%Rec    LOD 
              (ng/l) 

13C8-PFOS
%Rec    LOD 
              (ng/l) 

13C9-PFNA
%Rec    LOD 
              (ng/l) 

13C6-PFDA 
%Rec    LOD 
              (ng/l) 

13C2-8:2-FTS
%Rec    LOD 
              (ng/l) 

9781926 91        9.9 72        2.0 86        9.9 104       2.0 85        2.0 77        6.0 
9781927 99        8.8 87        1.8 87        8.8 104       1.8 86        1.8 85        5.3 
9781928 92        8.7 78        1.7 81        8.7 87        1.7 76        1.7 79        5.2 
9781929 86        8.8 76        1.8 81        8.8 79        1.8 79        1.8 93        5.3 
9781930 84        8.4 76        1.7 78        8.4 86        1.7 78        1.7 81        5.0 
9781931 87        8.9 85        1.8 80        8.9 82        1.8 88        1.8 94        5.3 
9781932 85        9.0 76        1.8 76        9.0 78        1.8 80        1.8 91        5.4 
Blank 85        10 85        2.0 78        10 77        2.0 80        2.0 84        6.0 
LCS 78        10 74        2.0 72        10 75        2.0 80        2.0 76        6.0 
MS 86        8.8 76        1.8 81        8.8 79        1.8 79        1.8 93        5.3 
MSD 84        8.4 76        1.7 78        8.4 86        1.7 78        1.7 81        5.0 

13C2-6:2-FTS 13C8-PFOA 13C8-PFOS 13C9-PFNA 13C6-PFDA 13C2-8:2-FTS 

Limits: 50-150 50-150 50-150 50-150 50-150 50-150 

d3-NMeFOSAA 
%Rec    LOD 
              (ng/l) 

13C7-PFUnDA 
%Rec    LOD 
              (ng/l) 

d5-NEtFOSAA
%Rec    LOD 
              (ng/l) 

13C2-PFDoDA
%Rec    LOD 
              (ng/l) 

13C2-PFTeDA 
%Rec    LOD 
              (ng/l) 

9781926 82        7.9 86        4.0 87        7.9 88        5.0 78        5.0 
9781927 90        7.0 81        3.5 91        7.0 82        4.4 76        4.4 
9781928 80        6.9 76        3.5 83        6.9 77        4.3 72        4.3 
9781929 88        7.1 87        3.5 76        7.1 79        4.4 71        4.4 
9781930 77        6.7 70        3.3 72        6.7 68        4.2 62        4.2 

 *- Outside of specification 
**-This limit was used in the evaluation of the final result for the blank 
(1) The result for one or both determinations was less than five times the LOQ. 
(2) The unspiked result was more than four times the spike added. 
(3) The surrogate spike amount was less than the LOD. 
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Quality Control Summary 

Group Number: 1982474 Client Name: ARCADIS 
Reported: 09/18/2018 18:55 

Labeled Isotope Quality Control (continued) 

Labeled isotope recoveries which are outside of the QC window are confirmed 
unless otherwise noted on the analysis report. 

Analysis Name: PFAS in Water by LC/MS/MS-DoD 
Batch number: 18245007 

d3-NMeFOSAA 
%Rec    LOD 
              (ng/l) 

13C7-PFUnDA 
%Rec    LOD 
              (ng/l) 

d5-NEtFOSAA
%Rec    LOD 
              (ng/l) 

13C2-PFDoDA
%Rec    LOD 
              (ng/l) 

13C2-PFTeDA 
%Rec    LOD 
              (ng/l) 

9781931 100       7.1 87        3.6 83        7.1 89        4.4 80        4.4 
9781932 74        7.2 79        3.6 74        7.2 71        4.5 64        4.5 
Blank 77        8.0 83        4.0 86        8.0 78        5.0 79        5.0 
LCS 77        8.0 75        4.0 70        8.0 76        5.0 72        5.0 
MS 88        7.1 87        3.5 76        7.1 79        4.4 71        4.4 
MSD 77        6.7 70        3.3 72        6.7 68        4.2 62        4.2 

d3-NMeFOSAA 13C7-PFUnDA d5-NEtFOSAA 13C2-PFDoDA 13C2-PFTeDA 

Limits: 50-150 50-150 50-150 50-150 50-150 

 *- Outside of specification 
**-This limit was used in the evaluation of the final result for the blank 
(1) The result for one or both determinations was less than five times the LOQ. 
(2) The unspiked result was more than four times the spike added. 
(3) The surrogate spike amount was less than the LOD. 
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ArcadisClient:

Sample Administration 

Receipt Documentation Log

Doc Log ID: 225756

Group Number(s):

*225 756*
1982474

State/Province of Origin:

Delivery Method:

Number of Packages:

Delivery and Receipt Information

1

WI

Fed Ex Arrival Timestamp:

Number of Projects:

08/31/2018  10:20

1

Arrival Condition Summary

Shipping Container Sealed: Yes

Custody Seal Present: Yes

Custody Seal Intact: Yes

Samples Chilled: Yes

Paperwork Enclosed: Yes

Samples Intact: Yes

Missing Samples: No

Extra Samples: No

Discrepancy in Container Qty on COC: No

Sample IDs on COC match Containers: Yes

Sample Date/Times match COC: Yes

VOA Vial Headspace ≥ 6mm: N/A

Total Trip Blank Qty: 0

Air Quality Samples Present: No

Unpacked by Conrad Burkholder (12 671) at 11:58 on 08/31/2018

Samples Chilled Details

Thermometer Types:          DT = Digital (Temp. Bottle)       IR = Infrared (Surface Temp)        All Temperatures in °C.

Cooler # Elevated Temp?Ice ContainerIce Present?Ice TypeTherm. TypeCorrected TempThermometer ID

1 DT42-02 0.7 DT Wet Y Bagged N

Page 1 of 1
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     Explanation of Symbols and Abbreviations 
 

3768  0618 

The following defines common symbols and abbreviations used in reporting technical data: 

 BMQL Below Minimum Quantitation Level 
 C degrees Celsius 
 cfu colony forming units 
 CP Units cobalt-chloroplatinate units 
 F degrees Fahrenheit 
 g gram(s) 
 IU International Units 
 kg kilogram(s) 
 L liter(s) 
 lb. pound(s) 
 m3 cubic meter(s) 
 meq milliequivalents 
 mg milligram(s) 

 mL milliliter(s) 
 MPN Most Probable Number 
 N.D. non-detect 
 ng nanogram(s) 
 NTU nephelometric turbidity units 
 pg/L picogram/liter 
 RL Reporting Limit 
 TNTC Too Numerous To Count 
 µg microgram(s) 
 µL microliter(s) 
 umhos/cm micromhos/cm 
 MCL Maximum Contamination Limit 

 < less than 
 > greater than 
 ppm parts per million - One ppm is equivalent to one milligram per kilogram (mg/kg) or one gram per million grams.  For 

aqueous liquids, ppm is usually taken to be equivalent to milligrams per liter (mg/l), because one liter of water has a weight 
very close to a kilogram.  For gases or vapors, one ppm is equivalent to one microliter per liter of gas. 

 ppb parts per billion 
 Dry weight Results printed under this heading have been adjusted for moisture content.  This increases the analyte weight 
 basis  concentration to approximate the value present in a similar sample without moisture.  All other results are reported on an 

as-received basis. 
 
 
Analytical test results meet all requirements of the associated regulatory program (i.e., NELAC (TNI), DoD, and ISO 17025) unless 

otherwise noted under the individual analysis. 

Measurement uncertainty values, as applicable, are available upon request. 

Tests results relate only to the sample tested.  Clients should be aware that a critical step in a chemical or microbiological analysis is the 
collection of the sample.  Unless the sample analyzed is truly representative of the bulk of material involved, the test results will be 
meaningless.  If you have questions regarding the proper techniques of collecting samples, please contact us.  We cannot be held 
responsible for sample integrity, however, unless sampling has been performed by a member of our staff. 

This report shall not be reproduced except in full, without the written approval of the laboratory. 

Times are local to the area of activity.  Parameters listed in the 40 CFR Part 136 Table II as “analyze immediately” are not performed within 
15 minutes. 
 

WARRANTY AND LIMITS OF LIABILITY - In accepting analytical work, we warrant the accuracy of test results for the sample as submitted.  
THE FOREGOING EXPRESS WARRANTY IS EXCLUSIVE AND IS GIVEN IN LIEU OF ALL OTHER WARRANTIES, EXPRESSED OR 
IMPLIED.  WE DISCLAIM ANY OTHER WARRANTIES, EXPRESSED OR IMPLIED, INCLUDING A WARRANTY OF FITNESS FOR 
PARTICULAR PURPOSE AND WARRANTY OF MERCHANTABILITY.  IN NO EVENT SHALL EUROFINS LANCASTER LABORATORIES 
ENVIRONMENTAL, LLC BE LIABLE FOR INDIRECT, SPECIAL, CONSEQUENTIAL, OR INCIDENTAL DAMAGES INCLUDING, BUT NOT 
LIMITED TO, DAMAGES FOR LOSS OF PROFIT OR GOODWILL REGARDLESS OF (A) THE NEGLIGENCE (EITHER SOLE OR 
CONCURRENT) OF EUROFINS LANCASTER LABORATORIES ENVIRONMENTAL AND (B) WHETHER EUROFINS LANCASTER 
LABORATORIES ENVIRONMENTAL HAS BEEN INFORMED OF THE POSSIBILITY OF SUCH DAMAGES.  We accept no legal 
responsibility for the purposes for which the client uses the test results.  No purchase order or other order for work shall be accepted by 
Eurofins Lancaster Laboratories Environmental which includes any conditions that vary from the Standard Terms and Conditions, and 
Eurofins Lancaster Laboratories Environmental hereby objects to any conflicting terms contained in any acceptance or order submitted by 
client. 
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Data Qualifiers

Qualifier Definition
C Result confirmed by reanalysis

D1 Indicates for dual column analyses that the result is reported from column 1

D2 Indicates for dual column analyses that the result is reported from column 2

E Concentration exceeds the calibration range

K1 Initial Calibration Blank is above the QC limit and the sample result is ND

K2 Continuing Calibration Blank is above the QC limit and the sample result is ND

K3 Initial Calibration Verification is above the QC limit and the sample result is ND

K4 Continuing Calibration Verification is above the QC limit and the sample result is ND

J (or G, I, X) Estimated value >= the Method Detection Limit (MDL or DL) and < the Limit of Quantitation (LOQ or RL)

P Concentration difference between the primary and confirmation column >40%.  The lower result is reported.

P^ Concentration difference between the primary and confirmation column > 40%.  The higher result is reported.

U Analyte was not detected at the value indicated

V Concentration difference between the primary and confirmation column >100%.  The reporting limit is raised 

due to this disparity and evident interference.

W The dissolved oxygen uptake for the unseeded blank is greater than 0.20 mg/L.

Z Laboratory Defined - see analysis report

Additional Organic and Inorganic CLP qualifiers may be used with Form 1 reports as defined by the CLP methods.

Qualifiers specific to Dioxin/Furans and PCB Congeners are detailed on the individual Analysis Report.
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ANALYSIS REPORT 

 
 

Prepared by: 
 

Eurofins Lancaster Laboratories Environmental 
2425 New Holland Pike 
Lancaster, PA 17601 

Prepared for: 
 

ARCADIS 
Suite 100 

630 Plaza Drive 
Highlands Ranch CO 80129     

 
 

Report Date:  September 28, 2018  15:08 
 

Project:  Badger Army Ammunition Plant (BAAP)  
 

Site: Badger Army Ammunition Plant (BAAP), WI 
 

Account #:  13129   
Group Number:  1982520  

SDG:  PF017 
PO Number:  D18-218 PFAS PA/SI 

State of Sample Origin:  WI 
 
 
 

Electronic Copy To ARCADIS Attn: Joe  Kowalski 
Electronic Copy To ARCADIS Attn: Kimmie  Schrupp 

 
 
 

                                                                       Respectfully Submitted, 
                                                                       

 

 

  
 (717) 556-7256 
  

 
 

To view our laboratory's current scopes of accreditation please go to http://www.eurofinsus.com/environment-
testing/laboratories/eurofins-lancaster-laboratories-environmental/resources/certifications/ . Historical copies may be requested 
through your project manager.  
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SAMPLE INFORMATION 

 
 
Client Sample Description 

 
Sample Collection 

Date/Time 

 
ELLE# 

BAAP-FFTA-SN-1-5.0-SO Grab Soil 08/28/2018 10:20 9782112 
BAAP-FFTA-SN-1-20-SO Grab Soil 08/28/2018 13:25 9782113 
BAAP-FFTA-SN-1-35-SO Grab Soil 08/28/2018 13:40 9782114 
BAAP-FFTA-SN-1-50-SO Grab Soil 08/28/2018 14:35 9782115 
BAAP-FFTA-SN-1-65-SO Grab Soil 08/28/2018 15:15 9782116 
BAAP-FFTA-SN-1-80-SO Grab Soil 08/29/2018 08:20 9782117 
BAAP-FFTA-SN-1-WT84-SO Grab Soil 08/29/2018 08:50 9782118 
BAAP-FFTA-SN-2-5.0-SO Grab Soil 08/29/2018 10:20 9782119 
BAAP-FFTA-SN-2-20-SO Grab Soil 08/29/2018 11:00 9782120 
BAAP-FFTA-SN-2-35-SO Grab Soil 08/29/2018 11:25 9782121 
BAAP-FFTA-SN-2-50-SO Grab Soil 08/29/2018 12:20 9782122 
BAAP-FFTA-SN-2-65-SO Grab Soil 08/29/2018 12:45 9782123 
BAAP-FFTA-SN-2-WT80-SO Grab Soil 08/29/2018 13:50 9782124 

 
The specific methodologies used in obtaining the enclosed analytical results are indicated on the Laboratory 
Sample Analysis Record.    
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Project Name: Badger Army Ammunition Plant (BAAP)

ELLE Group #: 1982520

General Comments:

All analyses have been performed in accordance with DOD QSM Version 5.0 unless otherwise noted below.

See the Laboratory Sample Analysis Record section of the Analysis Report for the method references.

All QC met criteria unless otherwise noted in an Analysis Specific Comment below.

Refer to the QC Summary for specific values and acceptance criteria.

Project specific QC samples are not included in this data set.

Matrix QC may not be reported if site-specific QC samples were not submitted.  In these situations, to demonstrate 

precision and accuracy at a batch level, a LCS/LCSD was performed, unless otherwise specified in the method.

Surrogate recoveries (if applicable) which are outside of the QC window are confirmed unless attributed to a dilution 

or otherwise noted in an Analysis Specific Comment below.

The samples were received at the appropriate temperature and in accordance with the chain of custody unless 

otherwise noted.

Analysis Specific Comments:

No additional comments are necessary.
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ARCADIS 
ELLE Sample #:  SW 9782112 
ELLE Group #:  1982520 
Matrix: Soil 

Sample Description: BAAP-FFTA-SN-1-5.0-SO Grab Soil 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/28/2018 10:20  
SDG#:     PF017-01 

Submittal Date/Time:  08/31/2018 10:20 

As Received
Limit of 
Quantitation 

As Received 
Limit of 
Detection 

As Received
Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name 

As Received
Result 

ASTM D422 % % % % Wet Chemistry 
1 1.0 1.00.50% Gravel 11604 n.a. 0.87   J 

1 1.0 1.00.50% Sand 11604 n.a. 23.2 

1 1.0 1.00.50% Silt 11604 n.a. 52.0 

1 1.0 1.00.50% Clay 11604 n.a. 24.0 

ASTM D422-63 
(reapproved 2007) 

% Passing % Passing % Passing % Passing Wet Chemistry 

1 0.50 0.500.5075 mm 07103 n.a. 100 

1 0.50 0.500.5037.5 mm 07103 n.a. 100 

1 0.50 0.500.5019 mm 07103 n.a. 100 

1 0.50 0.500.504.75 mm 07103 n.a. 99.1 

1 0.50 0.500.503.35 mm 07103 n.a. 98.7 

1 0.50 0.500.502.36 mm 07103 n.a. 97.0 

1 0.50 0.500.501.18 mm 07103 n.a. 96.5 

1 0.50 0.500.500.6 mm 07103 n.a. 95.3 

1 0.50 0.500.500.3 mm 07103 n.a. 87.4 

1 0.50 0.500.500.15 mm 07103 n.a. 79.0 

1 0.50 0.500.500.075 mm 07103 n.a. 76.0 

1 0.50 0.500.500.064 mm 07103 n.a. 73.0 

1 0.50 0.500.500.05 mm 07103 n.a. 65.0 

1 0.50 0.500.500.02 mm 07103 n.a. 44.0 

1 0.50 0.500.500.005 mm 07103 n.a. 24.0 

1 0.50 0.500.500.002 mm 07103 n.a. 21.0 

1 0.50 0.500.500.001 mm 07103 n.a. 19.5 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

11604 Grain Size Classification ASTM D422 1 18249710301A 09/06/2018  16:00 Luz M Groff 1 
07103 Grain Size to 1 um ASTM D422-63 

(reapproved 2007) 
1 18249710301A 09/06/2018  16:00 Luz M Groff 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  SW 9782113 
ELLE Group #:  1982520 
Matrix: Soil 

Sample Description: BAAP-FFTA-SN-1-20-SO Grab Soil 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/28/2018 13:25  
SDG#:     PF017-02 

Submittal Date/Time:  08/31/2018 10:20 

As Received
Limit of 
Quantitation 

As Received 
Limit of 
Detection 

As Received
Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name 

As Received
Result 

ASTM D422 % % % % Wet Chemistry 
1 1.0 1.00.50% Gravel 11604 n.a. 21.2 

1 1.0 1.00.50% Sand 11604 n.a. 57.1 

1 1.0 1.00.50% Silt 11604 n.a. 18.8 

1 1.0 1.00.50% Clay 11604 n.a. 3.0 

ASTM D422-63 
(reapproved 2007) 

% Passing % Passing % Passing % Passing Wet Chemistry 

1 0.50 0.500.5075 mm 07103 n.a. 100 

1 0.50 0.500.5037.5 mm 07103 n.a. 100 

1 0.50 0.500.5019 mm 07103 n.a. 96.0 

1 0.50 0.500.504.75 mm 07103 n.a. 78.8 

1 0.50 0.500.503.35 mm 07103 n.a. 72.7 

1 0.50 0.500.502.36 mm 07103 n.a. 67.6 

1 0.50 0.500.501.18 mm 07103 n.a. 63.4 

1 0.50 0.500.500.6 mm 07103 n.a. 54.3 

1 0.50 0.500.500.3 mm 07103 n.a. 33.9 

1 0.50 0.500.500.15 mm 07103 n.a. 26.0 

1 0.50 0.500.500.075 mm 07103 n.a. 21.8 

1 0.50 0.500.500.064 mm 07103 n.a. 19.0 

1 0.50 0.500.500.05 mm 07103 n.a. 12.5 

1 0.50 0.500.500.02 mm 07103 n.a. 5.5 

1 0.50 0.500.500.005 mm 07103 n.a. 3.0 

1 0.50 0.500.500.002 mm 07103 n.a. 1.5 

1 0.50 0.500.500.001 mm 07103 n.a. < 0.50 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

11604 Grain Size Classification ASTM D422 1 18249710301A 09/06/2018  16:00 Luz M Groff 1 
07103 Grain Size to 1 um ASTM D422-63 

(reapproved 2007) 
1 18249710301A 09/06/2018  16:00 Luz M Groff 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  SW 9782114 
ELLE Group #:  1982520 
Matrix: Soil 

Sample Description: BAAP-FFTA-SN-1-35-SO Grab Soil 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/28/2018 13:40  
SDG#:     PF017-03 

Submittal Date/Time:  08/31/2018 10:20 

As Received
Limit of 
Quantitation 

As Received 
Limit of 
Detection 

As Received
Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name 

As Received
Result 

ASTM D422 % % % % Wet Chemistry 
1 1.0 1.00.50% Gravel 11604 n.a. 18.3 

1 1.0 1.00.50% Sand 11604 n.a. 77.4 

1 1.0 1.00.50% Silt 11604 n.a. 2.8 

1 1.0 1.00.50% Clay 11604 n.a. 1.5 

ASTM D422-63 
(reapproved 2007) 

% Passing % Passing % Passing % Passing Wet Chemistry 

1 0.50 0.500.5075 mm 07103 n.a. 100 

1 0.50 0.500.5037.5 mm 07103 n.a. 100 

1 0.50 0.500.5019 mm 07103 n.a. 94.5 

1 0.50 0.500.504.75 mm 07103 n.a. 81.7 

1 0.50 0.500.503.35 mm 07103 n.a. 79.3 

1 0.50 0.500.502.36 mm 07103 n.a. 77.6 

1 0.50 0.500.501.18 mm 07103 n.a. 75.4 

1 0.50 0.500.500.6 mm 07103 n.a. 69.9 

1 0.50 0.500.500.3 mm 07103 n.a. 37.4 

1 0.50 0.500.500.15 mm 07103 n.a. 8.5 

1 0.50 0.500.500.075 mm 07103 n.a. 4.3 

1 0.50 0.500.500.064 mm 07103 n.a. 3.0 

1 0.50 0.500.500.05 mm 07103 n.a. 2.5 

1 0.50 0.500.500.02 mm 07103 n.a. 1.5 

1 0.50 0.500.500.005 mm 07103 n.a. 1.5 

1 0.50 0.500.500.002 mm 07103 n.a. 1.0 

1 0.50 0.500.500.001 mm 07103 n.a. < 0.50 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

11604 Grain Size Classification ASTM D422 1 18249710301A 09/06/2018  16:00 Luz M Groff 1 
07103 Grain Size to 1 um ASTM D422-63 

(reapproved 2007) 
1 18249710301A 09/06/2018  16:00 Luz M Groff 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  SW 9782115 
ELLE Group #:  1982520 
Matrix: Soil 

Sample Description: BAAP-FFTA-SN-1-50-SO Grab Soil 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/28/2018 14:35  
SDG#:     PF017-04 

Submittal Date/Time:  08/31/2018 10:20 

As Received
Limit of 
Quantitation 

As Received 
Limit of 
Detection 

As Received
Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name 

As Received
Result 

ASTM D422 % % % % Wet Chemistry 
1 1.0 1.00.50% Gravel 11604 n.a. 10.3 

1 1.0 1.00.50% Sand 11604 n.a. 85.9 

1 1.0 1.00.50% Silt 11604 n.a. 3.3 

1 1.0 1.00.50% Clay 11604 n.a. 0.50   J 

ASTM D422-63 
(reapproved 2007) 

% Passing % Passing % Passing % Passing Wet Chemistry 

1 0.50 0.500.5075 mm 07103 n.a. 100 

1 0.50 0.500.5037.5 mm 07103 n.a. 100 

1 0.50 0.500.5019 mm 07103 n.a. 100 

1 0.50 0.500.504.75 mm 07103 n.a. 89.7 

1 0.50 0.500.503.35 mm 07103 n.a. 87.3 

1 0.50 0.500.502.36 mm 07103 n.a. 85.1 

1 0.50 0.500.501.18 mm 07103 n.a. 79.3 

1 0.50 0.500.500.6 mm 07103 n.a. 68.0 

1 0.50 0.500.500.3 mm 07103 n.a. 34.7 

1 0.50 0.500.500.15 mm 07103 n.a. 6.6 

1 0.50 0.500.500.075 mm 07103 n.a. 3.8 

1 0.50 0.500.500.064 mm 07103 n.a. 3.0 

1 0.50 0.500.500.05 mm 07103 n.a. 2.0 

1 0.50 0.500.500.02 mm 07103 n.a. 1.5 

1 0.50 0.500.500.005 mm 07103 n.a. 0.50 

1 0.50 0.500.500.002 mm 07103 n.a. 0.50 

1 0.50 0.500.500.001 mm 07103 n.a. 0.50 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

11604 Grain Size Classification ASTM D422 1 18249710301A 09/06/2018  16:00 Luz M Groff 1 
07103 Grain Size to 1 um ASTM D422-63 

(reapproved 2007) 
1 18249710301A 09/06/2018  16:00 Luz M Groff 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  SW 9782116 
ELLE Group #:  1982520 
Matrix: Soil 

Sample Description: BAAP-FFTA-SN-1-65-SO Grab Soil 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/28/2018 15:15  
SDG#:     PF017-05 

Submittal Date/Time:  08/31/2018 10:20 

As Received
Limit of 
Quantitation 

As Received 
Limit of 
Detection 

As Received
Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name 

As Received
Result 

ASTM D422 % % % % Wet Chemistry 
1 1.0 1.00.50% Gravel 11604 n.a. 0.82   J 

1 1.0 1.00.50% Sand 11604 n.a. 95.2 

1 1.0 1.00.50% Silt 11604 n.a. 0.97   J 

1 1.0 1.00.50% Clay 11604 n.a. 3.0 

ASTM D422-63 
(reapproved 2007) 

% Passing % Passing % Passing % Passing Wet Chemistry 

1 0.50 0.500.5075 mm 07103 n.a. 100 

1 0.50 0.500.5037.5 mm 07103 n.a. 100 

1 0.50 0.500.5019 mm 07103 n.a. 100 

1 0.50 0.500.504.75 mm 07103 n.a. 99.2 

1 0.50 0.500.503.35 mm 07103 n.a. 99.0 

1 0.50 0.500.502.36 mm 07103 n.a. 98.9 

1 0.50 0.500.501.18 mm 07103 n.a. 98.5 

1 0.50 0.500.500.6 mm 07103 n.a. 95.0 

1 0.50 0.500.500.3 mm 07103 n.a. 56.6 

1 0.50 0.500.500.15 mm 07103 n.a. 9.4 

1 0.50 0.500.500.075 mm 07103 n.a. 4.0 

1 0.50 0.500.500.064 mm 07103 n.a. 3.5 

1 0.50 0.500.500.05 mm 07103 n.a. 3.0 

1 0.50 0.500.500.02 mm 07103 n.a. 3.0 

1 0.50 0.500.500.005 mm 07103 n.a. 3.0 

1 0.50 0.500.500.002 mm 07103 n.a. 2.0 

1 0.50 0.500.500.001 mm 07103 n.a. < 0.50 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

11604 Grain Size Classification ASTM D422 1 18249710301A 09/06/2018  16:00 Luz M Groff 1 
07103 Grain Size to 1 um ASTM D422-63 

(reapproved 2007) 
1 18249710301A 09/06/2018  16:00 Luz M Groff 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  SW 9782117 
ELLE Group #:  1982520 
Matrix: Soil 

Sample Description: BAAP-FFTA-SN-1-80-SO Grab Soil 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/29/2018 08:20  
SDG#:     PF017-06 

Submittal Date/Time:  08/31/2018 10:20 

As Received
Limit of 
Quantitation 

As Received 
Limit of 
Detection 

As Received
Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name 

As Received
Result 

ASTM D422 % % % % Wet Chemistry 
1 1.0 1.00.50% Gravel 11604 n.a. < 1.0 

1 1.0 1.00.50% Sand 11604 n.a. 91.3 

1 1.0 1.00.50% Silt 11604 n.a. 5.7 

1 1.0 1.00.50% Clay 11604 n.a. 3.0 

ASTM D422-63 
(reapproved 2007) 

% Passing % Passing % Passing % Passing Wet Chemistry 

1 0.50 0.500.5075 mm 07103 n.a. 100 

1 0.50 0.500.5037.5 mm 07103 n.a. 100 

1 0.50 0.500.5019 mm 07103 n.a. 100 

1 0.50 0.500.504.75 mm 07103 n.a. 100 

1 0.50 0.500.503.35 mm 07103 n.a. 100 

1 0.50 0.500.502.36 mm 07103 n.a. 99.9 

1 0.50 0.500.501.18 mm 07103 n.a. 98.4 

1 0.50 0.500.500.6 mm 07103 n.a. 72.8 

1 0.50 0.500.500.3 mm 07103 n.a. 25.0 

1 0.50 0.500.500.15 mm 07103 n.a. 12.3 

1 0.50 0.500.500.075 mm 07103 n.a. 8.7 

1 0.50 0.500.500.064 mm 07103 n.a. 8.0 

1 0.50 0.500.500.05 mm 07103 n.a. 5.0 

1 0.50 0.500.500.02 mm 07103 n.a. 3.0 

1 0.50 0.500.500.005 mm 07103 n.a. 3.0 

1 0.50 0.500.500.002 mm 07103 n.a. 3.0 

1 0.50 0.500.500.001 mm 07103 n.a. 3.0 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

11604 Grain Size Classification ASTM D422 1 18249710301A 09/06/2018  16:00 Luz M Groff 1 
07103 Grain Size to 1 um ASTM D422-63 

(reapproved 2007) 
1 18249710301A 09/06/2018  16:00 Luz M Groff 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  SW 9782118 
ELLE Group #:  1982520 
Matrix: Soil 

Sample Description: BAAP-FFTA-SN-1-WT84-SO Grab Soil 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/29/2018 08:50  
SDG#:     PF017-07 

Submittal Date/Time:  08/31/2018 10:20 

As Received
Limit of 
Quantitation 

As Received 
Limit of 
Detection 

As Received
Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name 

As Received
Result 

ASTM D422 % % % % Wet Chemistry 
1 1.0 1.00.50% Gravel 11604 n.a. < 1.0 

1 1.0 1.00.50% Sand 11604 n.a. 94.5 

1 1.0 1.00.50% Silt 11604 n.a. 4.5 

1 1.0 1.00.50% Clay 11604 n.a. 1.0 

ASTM D422-63 
(reapproved 2007) 

% Passing % Passing % Passing % Passing Wet Chemistry 

1 0.50 0.500.5075 mm 07103 n.a. 100 

1 0.50 0.500.5037.5 mm 07103 n.a. 100 

1 0.50 0.500.5019 mm 07103 n.a. 100 

1 0.50 0.500.504.75 mm 07103 n.a. 100 

1 0.50 0.500.503.35 mm 07103 n.a. 100 

1 0.50 0.500.502.36 mm 07103 n.a. 99.9 

1 0.50 0.500.501.18 mm 07103 n.a. 98.6 

1 0.50 0.500.500.6 mm 07103 n.a. 81.1 

1 0.50 0.500.500.3 mm 07103 n.a. 30.1 

1 0.50 0.500.500.15 mm 07103 n.a. 10 

1 0.50 0.500.500.075 mm 07103 n.a. 5.5 

1 0.50 0.500.500.064 mm 07103 n.a. 5.0 

1 0.50 0.500.500.05 mm 07103 n.a. 3.0 

1 0.50 0.500.500.02 mm 07103 n.a. 2.0 

1 0.50 0.500.500.005 mm 07103 n.a. 1.0 

1 0.50 0.500.500.002 mm 07103 n.a. 1.0 

1 0.50 0.500.500.001 mm 07103 n.a. 1.0 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

11604 Grain Size Classification ASTM D422 1 18249710301A 09/06/2018  16:00 Luz M Groff 1 
07103 Grain Size to 1 um ASTM D422-63 

(reapproved 2007) 
1 18249710301A 09/06/2018  16:00 Luz M Groff 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  SW 9782119 
ELLE Group #:  1982520 
Matrix: Soil 

Sample Description: BAAP-FFTA-SN-2-5.0-SO Grab Soil 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/29/2018 10:20  
SDG#:     PF017-08 

Submittal Date/Time:  08/31/2018 10:20 

As Received
Limit of 
Quantitation 

As Received 
Limit of 
Detection 

As Received
Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name 

As Received
Result 

ASTM D422 % % % % Wet Chemistry 
1 1.0 1.00.50% Gravel 11604 n.a. < 1.0 

1 1.0 1.00.50% Sand 11604 n.a. 15.8 

1 1.0 1.00.50% Silt 11604 n.a. 56.0 

1 1.0 1.00.50% Clay 11604 n.a. 28.1 

ASTM D422-63 
(reapproved 2007) 

% Passing % Passing % Passing % Passing Wet Chemistry 

1 0.50 0.500.5075 mm 07103 n.a. 100 

1 0.50 0.500.5037.5 mm 07103 n.a. 100 

1 0.50 0.500.5019 mm 07103 n.a. 100 

1 0.50 0.500.504.75 mm 07103 n.a. 99.9 

1 0.50 0.500.503.35 mm 07103 n.a. 97.1 

1 0.50 0.500.502.36 mm 07103 n.a. 89.8 

1 0.50 0.500.501.18 mm 07103 n.a. 89.7 

1 0.50 0.500.500.6 mm 07103 n.a. 89.1 

1 0.50 0.500.500.3 mm 07103 n.a. 87.1 

1 0.50 0.500.500.15 mm 07103 n.a. 84.8 

1 0.50 0.500.500.075 mm 07103 n.a. 84.1 

1 0.50 0.500.500.064 mm 07103 n.a. 80.0 

1 0.50 0.500.500.05 mm 07103 n.a. 72.0 

1 0.50 0.500.500.02 mm 07103 n.a. 44.0 

1 0.50 0.500.500.005 mm 07103 n.a. 25.5 

1 0.50 0.500.500.002 mm 07103 n.a. 22.0 

1 0.50 0.500.500.001 mm 07103 n.a. 19.0 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

11604 Grain Size Classification ASTM D422 1 18249710301A 09/06/2018  16:00 Luz M Groff 1 
07103 Grain Size to 1 um ASTM D422-63 

(reapproved 2007) 
1 18249710301A 09/06/2018  16:00 Luz M Groff 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  SW 9782120 
ELLE Group #:  1982520 
Matrix: Soil 

Sample Description: BAAP-FFTA-SN-2-20-SO Grab Soil 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/29/2018 11:00  
SDG#:     PF017-09 

Submittal Date/Time:  08/31/2018 10:20 

As Received
Limit of 
Quantitation 

As Received 
Limit of 
Detection 

As Received
Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name 

As Received
Result 

ASTM D422 % % % % Wet Chemistry 
1 1.0 1.00.50% Gravel 11604 n.a. 28.5 

1 1.0 1.00.50% Sand 11604 n.a. 60.0 

1 1.0 1.00.50% Silt 11604 n.a. 9.5 

1 1.0 1.00.50% Clay 11604 n.a. 2.0 

ASTM D422-63 
(reapproved 2007) 

% Passing % Passing % Passing % Passing Wet Chemistry 

1 0.50 0.500.5075 mm 07103 n.a. 100 

1 0.50 0.500.5037.5 mm 07103 n.a. 100 

1 0.50 0.500.5019 mm 07103 n.a. 97.0 

1 0.50 0.500.504.75 mm 07103 n.a. 71.5 

1 0.50 0.500.503.35 mm 07103 n.a. 66.1 

1 0.50 0.500.502.36 mm 07103 n.a. 61.7 

1 0.50 0.500.501.18 mm 07103 n.a. 58.4 

1 0.50 0.500.500.6 mm 07103 n.a. 51.2 

1 0.50 0.500.500.3 mm 07103 n.a. 28.5 

1 0.50 0.500.500.15 mm 07103 n.a. 15.5 

1 0.50 0.500.500.075 mm 07103 n.a. 11.5 

1 0.50 0.500.500.064 mm 07103 n.a. 10.0 

1 0.50 0.500.500.05 mm 07103 n.a. 7.0 

1 0.50 0.500.500.02 mm 07103 n.a. 3.0 

1 0.50 0.500.500.005 mm 07103 n.a. 2.0 

1 0.50 0.500.500.002 mm 07103 n.a. 0.50 

1 0.50 0.500.500.001 mm 07103 n.a. < 0.50 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

11604 Grain Size Classification ASTM D422 1 18249710301A 09/06/2018  16:00 Luz M Groff 1 
07103 Grain Size to 1 um ASTM D422-63 

(reapproved 2007) 
1 18249710301A 09/06/2018  16:00 Luz M Groff 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  SW 9782121 
ELLE Group #:  1982520 
Matrix: Soil 

Sample Description: BAAP-FFTA-SN-2-35-SO Grab Soil 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/29/2018 11:25  
SDG#:     PF017-10 

Submittal Date/Time:  08/31/2018 10:20 

As Received
Limit of 
Quantitation 

As Received 
Limit of 
Detection 

As Received
Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name 

As Received
Result 

ASTM D422 % % % % Wet Chemistry 
1 1.0 1.00.50% Gravel 11604 n.a. 33.8 

1 1.0 1.00.50% Sand 11604 n.a. 64.3 

1 1.0 1.00.50% Silt 11604 n.a. < 1.0 

1 1.0 1.00.50% Clay 11604 n.a. 1.5 

ASTM D422-63 
(reapproved 2007) 

% Passing % Passing % Passing % Passing Wet Chemistry 

1 0.50 0.500.5075 mm 07103 n.a. 100 

1 0.50 0.500.5037.5 mm 07103 n.a. 100 

1 0.50 0.500.5019 mm 07103 n.a. 80.5 

1 0.50 0.500.504.75 mm 07103 n.a. 66.2 

1 0.50 0.500.503.35 mm 07103 n.a. 62.4 

1 0.50 0.500.502.36 mm 07103 n.a. 59.3 

1 0.50 0.500.501.18 mm 07103 n.a. 52.8 

1 0.50 0.500.500.6 mm 07103 n.a. 39.7 

1 0.50 0.500.500.3 mm 07103 n.a. 12.9 

1 0.50 0.500.500.15 mm 07103 n.a. 3.3 

1 0.50 0.500.500.075 mm 07103 n.a. 1.9 

1 0.50 0.500.500.064 mm 07103 n.a. 1.5 

1 0.50 0.500.500.05 mm 07103 n.a. 1.5 

1 0.50 0.500.500.02 mm 07103 n.a. 1.5 

1 0.50 0.500.500.005 mm 07103 n.a. 1.5 

1 0.50 0.500.500.002 mm 07103 n.a. 1.5 

1 0.50 0.500.500.001 mm 07103 n.a. < 0.50 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

11604 Grain Size Classification ASTM D422 1 18249710301A 09/06/2018  16:00 Luz M Groff 1 
07103 Grain Size to 1 um ASTM D422-63 

(reapproved 2007) 
1 18249710301A 09/06/2018  16:00 Luz M Groff 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  SW 9782122 
ELLE Group #:  1982520 
Matrix: Soil 

Sample Description: BAAP-FFTA-SN-2-50-SO Grab Soil 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/29/2018 12:20  
SDG#:     PF017-11 

Submittal Date/Time:  08/31/2018 10:20 

As Received
Limit of 
Quantitation 

As Received 
Limit of 
Detection 

As Received
Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name 

As Received
Result 

ASTM D422 % % % % Wet Chemistry 
1 1.0 1.00.50% Gravel 11604 n.a. 12.9 

1 1.0 1.00.50% Sand 11604 n.a. 83.6 

1 1.0 1.00.50% Silt 11604 n.a. 1.5 

1 1.0 1.00.50% Clay 11604 n.a. 2.0 

ASTM D422-63 
(reapproved 2007) 

% Passing % Passing % Passing % Passing Wet Chemistry 

1 0.50 0.500.5075 mm 07103 n.a. 100 

1 0.50 0.500.5037.5 mm 07103 n.a. 100 

1 0.50 0.500.5019 mm 07103 n.a. 97.3 

1 0.50 0.500.504.75 mm 07103 n.a. 87.1 

1 0.50 0.500.503.35 mm 07103 n.a. 84.0 

1 0.50 0.500.502.36 mm 07103 n.a. 80.0 

1 0.50 0.500.501.18 mm 07103 n.a. 75.9 

1 0.50 0.500.500.6 mm 07103 n.a. 66.0 

1 0.50 0.500.500.3 mm 07103 n.a. 42.5 

1 0.50 0.500.500.15 mm 07103 n.a. 7.6 

1 0.50 0.500.500.075 mm 07103 n.a. 3.5 

1 0.50 0.500.500.064 mm 07103 n.a. 3.0 

1 0.50 0.500.500.05 mm 07103 n.a. 2.0 

1 0.50 0.500.500.02 mm 07103 n.a. 2.0 

1 0.50 0.500.500.005 mm 07103 n.a. 2.0 

1 0.50 0.500.500.002 mm 07103 n.a. 1.0 

1 0.50 0.500.500.001 mm 07103 n.a. < 0.50 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

11604 Grain Size Classification ASTM D422 1 18249710301A 09/06/2018  16:00 Luz M Groff 1 
07103 Grain Size to 1 um ASTM D422-63 

(reapproved 2007) 
1 18249710301A 09/06/2018  16:00 Luz M Groff 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  SW 9782123 
ELLE Group #:  1982520 
Matrix: Soil 

Sample Description: BAAP-FFTA-SN-2-65-SO Grab Soil 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/29/2018 12:45  
SDG#:     PF017-12 

Submittal Date/Time:  08/31/2018 10:20 

As Received
Limit of 
Quantitation 

As Received 
Limit of 
Detection 

As Received
Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name 

As Received
Result 

ASTM D422 % % % % Wet Chemistry 
1 1.0 1.00.50% Gravel 11604 n.a. 10.9 

1 1.0 1.00.50% Sand 11604 n.a. 80.3 

1 1.0 1.00.50% Silt 11604 n.a. 7.8 

1 1.0 1.00.50% Clay 11604 n.a. 1.0 

ASTM D422-63 
(reapproved 2007) 

% Passing % Passing % Passing % Passing Wet Chemistry 

1 0.50 0.500.5075 mm 07103 n.a. 100 

1 0.50 0.500.5037.5 mm 07103 n.a. 100 

1 0.50 0.500.5019 mm 07103 n.a. 93.5 

1 0.50 0.500.504.75 mm 07103 n.a. 89.1 

1 0.50 0.500.503.35 mm 07103 n.a. 87.4 

1 0.50 0.500.502.36 mm 07103 n.a. 86.5 

1 0.50 0.500.501.18 mm 07103 n.a. 85.9 

1 0.50 0.500.500.6 mm 07103 n.a. 80.8 

1 0.50 0.500.500.3 mm 07103 n.a. 41.2 

1 0.50 0.500.500.15 mm 07103 n.a. 13.6 

1 0.50 0.500.500.075 mm 07103 n.a. 8.8 

1 0.50 0.500.500.064 mm 07103 n.a. 8.0 

1 0.50 0.500.500.05 mm 07103 n.a. 7.0 

1 0.50 0.500.500.02 mm 07103 n.a. 4.0 

1 0.50 0.500.500.005 mm 07103 n.a. 1.0 

1 0.50 0.500.500.002 mm 07103 n.a. 0.50 

1 0.50 0.500.500.001 mm 07103 n.a. 0.50 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

11604 Grain Size Classification ASTM D422 1 18249710301A 09/06/2018  16:00 Luz M Groff 1 
07103 Grain Size to 1 um ASTM D422-63 

(reapproved 2007) 
1 18249710301A 09/06/2018  16:00 Luz M Groff 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  SW 9782124 
ELLE Group #:  1982520 
Matrix: Soil 

Sample Description: BAAP-FFTA-SN-2-WT80-SO Grab Soil 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/29/2018 13:50  
SDG#:     PF017-13 

Submittal Date/Time:  08/31/2018 10:20 

As Received
Limit of 
Quantitation 

As Received 
Limit of 
Detection 

As Received
Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name 

As Received
Result 

ASTM D422 % % % % Wet Chemistry 
1 1.0 1.00.50% Gravel 11604 n.a. < 1.0 

1 1.0 1.00.50% Sand 11604 n.a. 90.3 

1 1.0 1.00.50% Silt 11604 n.a. 8.5 

1 1.0 1.00.50% Clay 11604 n.a. 0.82   J 

ASTM D422-63 
(reapproved 2007) 

% Passing % Passing % Passing % Passing Wet Chemistry 

1 0.50 0.500.5075 mm 07103 n.a. 100 

1 0.50 0.500.5037.5 mm 07103 n.a. 100 

1 0.50 0.500.5019 mm 07103 n.a. 100 

1 0.50 0.500.504.75 mm 07103 n.a. 99.7 

1 0.50 0.500.503.35 mm 07103 n.a. 99.0 

1 0.50 0.500.502.36 mm 07103 n.a. 98.2 

1 0.50 0.500.501.18 mm 07103 n.a. 96.1 

1 0.50 0.500.500.6 mm 07103 n.a. 95.5 

1 0.50 0.500.500.3 mm 07103 n.a. 50.0 

1 0.50 0.500.500.15 mm 07103 n.a. 12.1 

1 0.50 0.500.500.075 mm 07103 n.a. 9.3 

1 0.50 0.500.500.064 mm 07103 n.a. 7.5 

1 0.50 0.500.500.05 mm 07103 n.a. 3.5 

1 0.50 0.500.500.02 mm 07103 n.a. 1.0 

1 0.50 0.500.500.005 mm 07103 n.a. 1.0 

1 0.50 0.500.500.002 mm 07103 n.a. 1.0 

1 0.50 0.500.500.001 mm 07103 n.a. 1.0 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

11604 Grain Size Classification ASTM D422 1 18249710301A 09/06/2018  16:00 Luz M Groff 1 
07103 Grain Size to 1 um ASTM D422-63 

(reapproved 2007) 
1 18249710301A 09/06/2018  16:00 Luz M Groff 1 

*=This limit was used in the evaluation of the final result 
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ArcadisClient:

Sample Administration 

Receipt Documentation Log

Doc Log ID: 225792

Group Number(s):

*225792*
1982520

State/Province of Origin:

Delivery Method:

Number of Packages:

Delivery and Receipt Information

1

WI

Fed Ex Arrival Timestamp:

Number of Projects:

08/31/2018  10:20

1

Arrival Condition Summary

Shipping Container Sealed: Yes

Custody Seal Present: Yes

Custody Seal Intact: Yes

Samples Chilled: Yes

Paperwork Enclosed: Yes

Samples Intact: Yes

Missing Samples: No

Extra Samples: No

Discrepancy in Container Qty on COC: No

Sample IDs on COC match Containers: Yes

Sample Date/Times match COC: Yes

VOA Vial Headspace ≥ 6mm: N/A

Total Trip Blank Qty: 0

Air Quality Samples Present: No

Unpacked by Carolyn Cyms (964) at 15:33 on 08/31/2018

Samples Chilled Details

Thermometer Types:          DT = Digital (Temp. Bottle)       IR = Infrared (Surface Temp)        All Temperatures in °C.

Cooler # Elevated Temp?Ice ContainerIce Present?Ice TypeTherm. TypeCorrected TempThermometer ID

1 32170023 5.4 IR Wet Y Bagged N

Page 1 of 1
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     Explanation of Symbols and Abbreviations 
 

3768  0618 

The following defines common symbols and abbreviations used in reporting technical data: 

 BMQL Below Minimum Quantitation Level 
 C degrees Celsius 
 cfu colony forming units 
 CP Units cobalt-chloroplatinate units 
 F degrees Fahrenheit 
 g gram(s) 
 IU International Units 
 kg kilogram(s) 
 L liter(s) 
 lb. pound(s) 
 m3 cubic meter(s) 
 meq milliequivalents 
 mg milligram(s) 

 mL milliliter(s) 
 MPN Most Probable Number 
 N.D. non-detect 
 ng nanogram(s) 
 NTU nephelometric turbidity units 
 pg/L picogram/liter 
 RL Reporting Limit 
 TNTC Too Numerous To Count 
 µg microgram(s) 
 µL microliter(s) 
 umhos/cm micromhos/cm 
 MCL Maximum Contamination Limit 

 < less than 
 > greater than 
 ppm parts per million - One ppm is equivalent to one milligram per kilogram (mg/kg) or one gram per million grams.  For 

aqueous liquids, ppm is usually taken to be equivalent to milligrams per liter (mg/l), because one liter of water has a weight 
very close to a kilogram.  For gases or vapors, one ppm is equivalent to one microliter per liter of gas. 

 ppb parts per billion 
 Dry weight Results printed under this heading have been adjusted for moisture content.  This increases the analyte weight 
 basis  concentration to approximate the value present in a similar sample without moisture.  All other results are reported on an 

as-received basis. 
 
 
Analytical test results meet all requirements of the associated regulatory program (i.e., NELAC (TNI), DoD, and ISO 17025) unless 

otherwise noted under the individual analysis. 

Measurement uncertainty values, as applicable, are available upon request. 

Tests results relate only to the sample tested.  Clients should be aware that a critical step in a chemical or microbiological analysis is the 
collection of the sample.  Unless the sample analyzed is truly representative of the bulk of material involved, the test results will be 
meaningless.  If you have questions regarding the proper techniques of collecting samples, please contact us.  We cannot be held 
responsible for sample integrity, however, unless sampling has been performed by a member of our staff. 

This report shall not be reproduced except in full, without the written approval of the laboratory. 

Times are local to the area of activity.  Parameters listed in the 40 CFR Part 136 Table II as “analyze immediately” are not performed within 
15 minutes. 
 

WARRANTY AND LIMITS OF LIABILITY - In accepting analytical work, we warrant the accuracy of test results for the sample as submitted.  
THE FOREGOING EXPRESS WARRANTY IS EXCLUSIVE AND IS GIVEN IN LIEU OF ALL OTHER WARRANTIES, EXPRESSED OR 
IMPLIED.  WE DISCLAIM ANY OTHER WARRANTIES, EXPRESSED OR IMPLIED, INCLUDING A WARRANTY OF FITNESS FOR 
PARTICULAR PURPOSE AND WARRANTY OF MERCHANTABILITY.  IN NO EVENT SHALL EUROFINS LANCASTER LABORATORIES 
ENVIRONMENTAL, LLC BE LIABLE FOR INDIRECT, SPECIAL, CONSEQUENTIAL, OR INCIDENTAL DAMAGES INCLUDING, BUT NOT 
LIMITED TO, DAMAGES FOR LOSS OF PROFIT OR GOODWILL REGARDLESS OF (A) THE NEGLIGENCE (EITHER SOLE OR 
CONCURRENT) OF EUROFINS LANCASTER LABORATORIES ENVIRONMENTAL AND (B) WHETHER EUROFINS LANCASTER 
LABORATORIES ENVIRONMENTAL HAS BEEN INFORMED OF THE POSSIBILITY OF SUCH DAMAGES.  We accept no legal 
responsibility for the purposes for which the client uses the test results.  No purchase order or other order for work shall be accepted by 
Eurofins Lancaster Laboratories Environmental which includes any conditions that vary from the Standard Terms and Conditions, and 
Eurofins Lancaster Laboratories Environmental hereby objects to any conflicting terms contained in any acceptance or order submitted by 
client. 
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Data Qualifiers

Qualifier Definition
C Result confirmed by reanalysis

D1 Indicates for dual column analyses that the result is reported from column 1

D2 Indicates for dual column analyses that the result is reported from column 2

E Concentration exceeds the calibration range

K1 Initial Calibration Blank is above the QC limit and the sample result is ND

K2 Continuing Calibration Blank is above the QC limit and the sample result is ND

K3 Initial Calibration Verification is above the QC limit and the sample result is ND

K4 Continuing Calibration Verification is above the QC limit and the sample result is ND

J (or G, I, X) Estimated value >= the Method Detection Limit (MDL or DL) and < the Limit of Quantitation (LOQ or RL)

P Concentration difference between the primary and confirmation column >40%.  The lower result is reported.

P^ Concentration difference between the primary and confirmation column > 40%.  The higher result is reported.

U Analyte was not detected at the value indicated

V Concentration difference between the primary and confirmation column >100%.  The reporting limit is raised 

due to this disparity and evident interference.

W The dissolved oxygen uptake for the unseeded blank is greater than 0.20 mg/L.

Z Laboratory Defined - see analysis report

Additional Organic and Inorganic CLP qualifiers may be used with Form 1 reports as defined by the CLP methods.

Qualifiers specific to Dioxin/Furans and PCB Congeners are detailed on the individual Analysis Report.
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ANALYSIS REPORT 

 
 

Prepared by: 
 

Eurofins Lancaster Laboratories Environmental 
2425 New Holland Pike 
Lancaster, PA 17601 

Prepared for: 
 

ARCADIS 
Suite 100 

630 Plaza Drive 
Highlands Ranch CO 80129     

 
 

Report Date:  September 25, 2018  13:21 
 

Project:  Badger Army Ammunition Plant (BAAP)  
 

Site: Badger Army Ammunition Plant (BAAP), WI 
 

Account #:  13129   
Group Number:  1984962  

SDG:  PF019 
PO Number:  D18-218 PFAS PA/SI 

State of Sample Origin:  WI 
 
 
 

Electronic Copy To ARCADIS Attn: Joe  Kowalski 
Electronic Copy To ARCADIS Attn: Kimmie  Schrupp 

 
 
 

                                                                       Respectfully Submitted, 
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SAMPLE INFORMATION 

 
 
Client Sample Description 

 
Sample Collection 

Date/Time 

 
ELLE# 

BAAP-PBGP-PBM-8201 Grab Groundwater 09/05/2018 16:05 9793089 
BAAP-POND-1-SE Grab Sediment 09/06/2018 11:00 9793090 
BAAP-POND-1-SEMS Grab Sediment 09/06/2018 11:00 9793091 
BAAP-POND-1-SEMSD Grab Sediment 09/06/2018 11:00 9793092 
BAAP-FB-SE-090618 Grab Water 09/06/2018 11:05 9793093 
BAAP-POND-2-SE Grab Sediment 09/06/2018 11:10 9793094 
BAAP-FD-SE-090618 Grab Sediment 09/06/2018 9793095 
BAAP-POND-3-SE Grab Sediment 09/06/2018 11:15 9793096 
BAAP-POND-1-SW Grab Surface Water 09/06/2018 11:30 9793097 
BAAP-POND-1-SWMS Grab Surface Water 09/06/2018 11:30 9793098 
BAAP-POND-1-SWMSD Grab Surface Water 09/06/2018 11:30 9793099 
BAAP-FB-SW-090618 Grab Water 09/06/2018 11:40 9793100 
BAAP-POND-2-SW Grab Surface Water 09/06/2018 11:50 9793101 
BAAP-FD-SW-090618 Grab Surface Water 09/06/2018 9793102 
BAAP-PBGP-PBN-1302A Grab Groundwater 08/31/2018 09:25 9793103 
BAAP-PBGP-PBN-1302B Grab Groundwater 08/31/2018 11:35 9793104 
BAAP-PBGP-PBN-1302D Grab Groundwater 08/31/2018 12:25 9793105 
BAAP-EB-GW-083118-4 Grab Water 08/31/2018 09:40 9793106 
BAAP-PBGP-PBN-9301B Grab Groundwater 09/04/2018 14:00 9793107 
BAAP-PBGP-PBN-9301C Grab Groundwater 09/04/2018 15:00 9793108 
BAAP-PBGP-PBN-1302C Grab Groundwater 09/04/2018 17:55 9793109 
BAAP-PBGP-PBN-9303D Grab Groundwater 09/05/2018 13:20 9793110 
BAAP-PBGP-PBN-9303C Grab Groundwater 09/05/2018 13:30 9793111 
BAAP-PBGP-PBN-9303B Grab Groundwater 09/05/2018 13:40 9793112 
BAAP-POND-3-SW Grab Surface Water 09/06/2018 12:00 9793113 

 
The specific methodologies used in obtaining the enclosed analytical results are indicated on the Laboratory 
Sample Analysis Record.    
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Project Name: Badger Army Ammunition Plant (BAAP)

ELLE Group #: 1984962

General Comments:

All analyses have been performed in accordance with DOD QSM Version 5.0 unless otherwise noted below.

See the Laboratory Sample Analysis Record section of the Analysis Report for the method references.

All QC met criteria unless otherwise noted in an Analysis Specific Comment below.

Refer to the QC Summary for specific values and acceptance criteria.

Project specific QC samples are included in this data set.

Matrix QC may not be reported if site-specific QC samples were not submitted.  In these situations, to demonstrate 

precision and accuracy at a batch level, a LCS/LCSD was performed, unless otherwise specified in the method.

Surrogate recoveries (if applicable) which are outside of the QC window are confirmed unless attributed to a dilution 

or otherwise noted in an Analysis Specific Comment below.

The samples were received at the appropriate temperature and in accordance with the chain of custody unless 

otherwise noted.

Analysis Specific Comments:

EPA 537 mod QSM 5.1 table B-15, LC/MS/MS Miscellaneous

Sample #s: 9793111

The following analytes were manually integrated due to incorrect integrations:

Perfluorohexanoic acid, Perfluorohexanesulfonate, Perfluoro-octanesulfonate

Sample #s: 9793090, 9793091, 9793092, 9793112

The following analytes were manually integrated due to incorrect integrations:

Perfluoro-octanesulfonate

Sample #s: 9793095

The following analytes were manually integrated due to incorrect integrations:

Perfluoro-octanesulfonate, NEtFOSAA

Sample #s: 9793094, 9793096

The following analytes were manually integrated due to incorrect integrations:

Perfluoro-octanesulfonate, NMeFOSAA

Sample #s: 9793107

The following analytes were manually integrated due to incorrect integrations:

Perfluorooctanoic acid

Sample #s: 9793089, 9793109

The following analytes were manually integrated due to incorrect integrations:
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Perfluorooctanoic acid, Perfluoro-octanesulfonate

Sample #s: 9793108

The following analytes were manually integrated due to incorrect integrations:

Perfluorotridecanoic acid, Perfluoro-octanesulfonate

Sample #s: 9793103, 9793113

Reporting limits were raised due to interference from the sample matrix.

The following analytes were manually integrated due to incorrect integrations:

Perfluoro-octanesulfonate

Sample #s: 9793099

Reporting limits were raised due to interference from the sample matrix.

The following analytes were manually integrated due to incorrect integrations:

Perfluoro-octanesulfonate, NEtFOSAA

Sample #s: 9793098

Reporting limits were raised due to interference from the sample matrix.

The following analytes were manually integrated due to incorrect integrations:

Perfluoro-octanesulfonate, NMeFOSAA

Sample #s: 9793110

Reporting limits were raised due to interference from the sample matrix.

The following analytes were manually integrated due to incorrect integrations:

Perfluorooctanoic acid, Perfluorohexanesulfonate, Perfluoro-octanesulfonate

Sample #s: 9793102

Reporting limits were raised due to interference from the sample matrix.

The following analytes were manually integrated due to incorrect integrations:

Perfluorooctanoic acid, Perfluorononanoic acid, Perfluoroheptanoic acid, Perfluorohexanesulfonate, 

Perfluoro-octanesulfonate

Sample #s: 9793101, 9793105

Reporting limits were raised due to interference from the sample matrix.

The following analytes were manually integrated due to incorrect integrations:

Perfluorooctanoic acid, Perfluoro-octanesulfonate

Sample #s: 9793097

Reporting limits were raised due to interference from the sample matrix.

The following analytes were manually integrated due to incorrect integrations:

Perfluorooctanoic acid, Perfluoro-octanesulfonate, NMeFOSAA
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Sample #s: 9793104

The recovery for the labeled compound used as extraction standards is 

outside the QC acceptance limits as noted on the QC Summary. The 

following corrective action was taken:  The sample was reextracted outside 

holding time. The data is reported from the original extraction. Both sets 

of data are included in the data package.

The following analytes were manually integrated due to incorrect integrations:

Perfluoro-octanesulfonate

Batch #: 18255010 (Sample number(s): 9793089, 9793093, 9793097-9793101, 9793103-9793106, 

9793108-9793113 UNSPK: 9793097)

The recovery(ies) for one or more surrogates were below the acceptance window for sample(s) 9793104

Page 5 of 46



 
 

 

ARCADIS 
ELLE Sample #:  WW 9793089 
ELLE Group #:  1984962 
Matrix: Groundwater 

Sample Description: BAAP-PBGP-PBM-8201 Grab Groundwater 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 09/05/2018 16:05  
SDG#:     PF019-01 

Submittal Date/Time:  09/07/2018 10:10 

  
Limit of 
Quantitation 

Limit of 
Detection 

Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name Result 

EPA 537 mod QSM 5.1 
table B-15 

ng/l ng/l ng/l ng/l LC/MS/MS Miscellaneous 

1 2.5 1.70.836:2 fluorotelomersulfonate 14434 27619-97-2 < 1.7 

1 2.5 1.70.838:2 fluorotelomersulfonate 14434 39108-34-4 < 1.7 

1 2.5 2.00.83NEtFOSAA 14434 2991-50-6 < 2.0 

NEtFOSAA is the acronym for N-ethyl perfluorooctanesulfonamidoacetic Acid.   
1 2.5 2.00.83NMeFOSAA 14434 2355-31-9 < 2.0 

NMeFOSAA is the acronym for N-methyl perfluorooctanesulfonamidoacetic Acid.   
1 1.7 0.910.25Perfluorobutanesulfonate 14434 375-73-5 < 0.91 

1 5.0 4.01.7Perfluorobutanoic acid 14434 375-22-4 < 4.0 

1 1.7 0.990.41Perfluorodecanoic acid 14434 335-76-2 < 0.99 

1 1.7 0.990.41Perfluorododecanoic acid 14434 307-55-1 < 0.99 

1 1.7 0.990.33Perfluoroheptanoic acid 14434 375-85-9 < 0.99 

1 1.7 0.910.33Perfluorohexanesulfonate 14434 355-46-4 < 0.91 

1 1.7 0.990.41Perfluorohexanoic acid 14434 307-24-4 < 0.99 

1 1.7 0.990.33Perfluorononanoic acid 14434 375-95-1 < 0.99 

1 1.7 0.990.41Perfluoro-octanesulfonate 14434 1763-23-1 < 0.99 

1 1.7 0.990.41Perfluorooctanoic acid 14434 335-67-1 0.54   J 

1 5.0 4.01.7Perfluoropentanoic acid 14434 2706-90-3 < 4.0 

1 1.7 0.990.50Perfluorotetradecanoic acid 14434 376-06-7 < 0.99 

1 1.7 0.990.50Perfluorotridecanoic acid 14434 72629-94-8 < 0.99 

1 1.7 0.990.41Perfluoroundecanoic acid 14434 2058-94-8 < 0.99 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

14434 PFAS in Water by 
LC/MS/MS-DoD 

EPA 537 mod QSM 5.1 
table B-15 

1 18255010 09/13/2018  11:32 Mark Makowiecki 1 

14465 PFAS Water Prep - DoD EPA 537 mod QSM 5.1 
table B-15 

1 18255010 09/12/2018  09:00 Isaac Phillips-Cary 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  SW 9793090 
ELLE Group #:  1984962 
Matrix: Sediment 

Sample Description: BAAP-POND-1-SE Grab Sediment 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 09/06/2018 11:00  
SDG#:     PF019-02BKG 

Submittal Date/Time:  09/07/2018 10:10 

 Dry 
Limit of 
Quantitation 

Dry
Limit of 
Detection 

Dry
Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name 

Dry
Result 

EPA 537 mod QSM 5.1 
table B-15 

ng/g ng/g ng/g ng/g LC/MS/MS Miscellaneous 

1 3.7 3.51.16:2 fluorotelomersulfonate 14478 27619-97-2 < 3.5 

1 3.7 3.50.938:2 fluorotelomersulfonate 14478 39108-34-4 < 3.5 

1 5.6 3.70.93NEtFOSAA 14478 2991-50-6 < 3.7 

NEtFOSAA is the acronym for N-ethyl perfluorooctanesulfonamidoacetic Acid.   
1 5.6 3.70.93NMeFOSAA 14478 2355-31-9 < 3.7 

NMeFOSAA is the acronym for N-methyl perfluorooctanesulfonamidoacetic Acid.   
1 1.5 1.10.37Perfluorobutanesulfonate 14478 375-73-5 < 1.1 

1 1.5 1.30.37Perfluorobutanoic acid 14478 375-22-4 < 1.3 

1 1.9 1.30.56Perfluorodecanoic acid 14478 335-76-2 < 1.3 

1 1.5 1.30.37Perfluorododecanoic acid 14478 307-55-1 < 1.3 

1 1.5 1.30.37Perfluoroheptanoic acid 14478 375-85-9 < 1.3 

1 1.5 1.20.37Perfluorohexanesulfonate 14478 355-46-4 < 1.2 

1 1.5 1.30.37Perfluorohexanoic acid 14478 307-24-4 < 1.3 

1 1.5 1.30.37Perfluorononanoic acid 14478 375-95-1 < 1.3 

1 1.5 1.20.37Perfluoro-octanesulfonate 14478 1763-23-1 < 1.2 

1 1.5 1.30.37Perfluorooctanoic acid 14478 335-67-1 < 1.3 

1 1.5 1.30.37Perfluoropentanoic acid 14478 2706-90-3 < 1.3 

1 1.5 1.30.37Perfluorotetradecanoic acid 14478 376-06-7 < 1.3 

1 1.5 1.30.37Perfluorotridecanoic acid 14478 72629-94-8 < 1.3 

1 1.5 1.30.37Perfluoroundecanoic acid 14478 2058-94-8 < 1.3 

SM 2540 G-2011 
%Moisture Calc 

% % % % Wet Chemistry 

1 0.50 0.500.50Moisture 00111 n.a. 49.5 

Moisture represents the loss in weight of the sample after oven drying at 
103 - 105 degrees Celsius. The moisture result reported is on an 
as-received basis. 

  

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

14478 PFAS in Soil by LC/MS/MS-DoD EPA 537 mod QSM 5.1 
table B-15 

1 18255011 09/17/2018  16:55 Joshua P Trost 1 

14510 PFAS Solid Prep - DoD EPA 537 mod QSM 5.1 
table B-15 

1 18255011 09/13/2018  08:30 Isaac Phillips-Cary 1 

00111 Moisture SM 2540 G-2011 
%Moisture Calc 

1 18254820010B 09/11/2018  19:45 Scott W Freisher 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  SW 9793091 
ELLE Group #:  1984962 
Matrix: Sediment 

Sample Description: BAAP-POND-1-SEMS Grab Sediment 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 09/06/2018 11:00  
SDG#:     PF019-02MS 

Submittal Date/Time:  09/07/2018 10:10 

 Dry 
Limit of 
Quantitation 

Dry
Limit of 
Detection 

Dry
Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name 

Dry
Result 

EPA 537 mod QSM 5.1 
table B-15 

ng/g ng/g ng/g ng/g LC/MS/MS Miscellaneous 

1 3.7 3.51.16:2 fluorotelomersulfonate 14478 27619-97-2 8.8 

1 3.7 3.50.928:2 fluorotelomersulfonate 14478 39108-34-4 8.6 

1 5.5 3.70.92NEtFOSAA 14478 2991-50-6 2.7    J 

NEtFOSAA is the acronym for N-ethyl perfluorooctanesulfonamidoacetic Acid.   
1 5.5 3.70.92NMeFOSAA 14478 2355-31-9 2.5    J 

NMeFOSAA is the acronym for N-methyl perfluorooctanesulfonamidoacetic Acid.   
1 1.5 1.10.37Perfluorobutanesulfonate 14478 375-73-5 2.4 

1 1.5 1.20.37Perfluorobutanoic acid 14478 375-22-4 3.0 

1 1.8 1.20.55Perfluorodecanoic acid 14478 335-76-2 3.0 

1 1.5 1.20.37Perfluorododecanoic acid 14478 307-55-1 3.0 

1 1.5 1.20.37Perfluoroheptanoic acid 14478 375-85-9 3.0 

1 1.5 1.20.37Perfluorohexanesulfonate 14478 355-46-4 2.5 

1 1.5 1.20.37Perfluorohexanoic acid 14478 307-24-4 3.1 

1 1.5 1.20.37Perfluorononanoic acid 14478 375-95-1 2.8 

1 1.5 1.20.37Perfluoro-octanesulfonate 14478 1763-23-1 2.7 

1 1.5 1.20.37Perfluorooctanoic acid 14478 335-67-1 2.9 

1 1.5 1.20.37Perfluoropentanoic acid 14478 2706-90-3 2.9 

1 1.5 1.20.37Perfluorotetradecanoic acid 14478 376-06-7 2.8 

1 1.5 1.20.37Perfluorotridecanoic acid 14478 72629-94-8 2.7 

1 1.5 1.20.37Perfluoroundecanoic acid 14478 2058-94-8 3.1 

SM 2540 G-2011 
%Moisture Calc 

% % % % Wet Chemistry 

1 0.50 0.500.50Moisture 00118 n.a. 49.5 

Laboratory Sample Analysis Record 

Analyst Dilution
Factor

Trial# Batch#  Analysis
Date and Time

CAT 
No. 

Analysis Name Method 

14478 PFAS in Soil by LC/MS/MS-DoD EPA 537 mod QSM 5.1 
table B-15 

1 18255011 09/17/2018  17:13 Joshua P Trost 1 

14510 PFAS Solid Prep - DoD EPA 537 mod QSM 5.1 
table B-15 

1 18255011 09/13/2018  08:30 Isaac Phillips-Cary 1 

00118 Moisture SM 2540 G-2011 
%Moisture Calc 

1 18254820010B 09/11/2018  19:45 Scott W Freisher 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  SW 9793092 
ELLE Group #:  1984962 
Matrix: Sediment 

Sample Description: BAAP-POND-1-SEMSD Grab Sediment 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 09/06/2018 11:00  
SDG#:     PF019-02MSD 

Submittal Date/Time:  09/07/2018 10:10 

 Dry 
Limit of 
Quantitation 

Dry
Limit of 
Detection 

Dry
Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name 

Dry
Result 

EPA 537 mod QSM 5.1 
table B-15 

ng/g ng/g ng/g ng/g LC/MS/MS Miscellaneous 

1 3.7 3.51.16:2 fluorotelomersulfonate 14478 27619-97-2 7.8 

1 3.7 3.50.938:2 fluorotelomersulfonate 14478 39108-34-4 7.2 

1 5.6 3.70.93NEtFOSAA 14478 2991-50-6 2.9    J 

NEtFOSAA is the acronym for N-ethyl perfluorooctanesulfonamidoacetic Acid.   
1 5.6 3.70.93NMeFOSAA 14478 2355-31-9 2.8    J 

NMeFOSAA is the acronym for N-methyl perfluorooctanesulfonamidoacetic Acid.   
1 1.5 1.10.37Perfluorobutanesulfonate 14478 375-73-5 2.3 

1 1.5 1.30.37Perfluorobutanoic acid 14478 375-22-4 3.0 

1 1.9 1.30.56Perfluorodecanoic acid 14478 335-76-2 3.0 

1 1.5 1.30.37Perfluorododecanoic acid 14478 307-55-1 2.7 

1 1.5 1.30.37Perfluoroheptanoic acid 14478 375-85-9 2.9 

1 1.5 1.20.37Perfluorohexanesulfonate 14478 355-46-4 2.6 

1 1.5 1.30.37Perfluorohexanoic acid 14478 307-24-4 3.2 

1 1.5 1.30.37Perfluorononanoic acid 14478 375-95-1 2.8 

1 1.5 1.20.37Perfluoro-octanesulfonate 14478 1763-23-1 3.1 

1 1.5 1.30.37Perfluorooctanoic acid 14478 335-67-1 3.1 

1 1.5 1.30.37Perfluoropentanoic acid 14478 2706-90-3 3.3 

1 1.5 1.30.37Perfluorotetradecanoic acid 14478 376-06-7 2.7 

1 1.5 1.30.37Perfluorotridecanoic acid 14478 72629-94-8 2.9 

1 1.5 1.30.37Perfluoroundecanoic acid 14478 2058-94-8 2.4 

SM 2540 G-2011 
%Moisture Calc 

% % % % Wet Chemistry 

1 0.50 0.500.50Moisture 00118 n.a. 49.5 

1 0.50 0.500.50Moisture Duplicate 00121 n.a. 51.3 

The duplicate moisture value is provided to assess the precision of the 
moisture test.  For comparability purposes, the initial moisture 
determination is the value used to perform dry weight calculations. 

  

Laboratory Sample Analysis Record 

Analyst Dilution
Factor

Trial# Batch#  Analysis
Date and Time

CAT 
No. 

Analysis Name Method 

14478 PFAS in Soil by LC/MS/MS-DoD EPA 537 mod QSM 5.1 
table B-15 

1 18255011 09/17/2018  17:31 Joshua P Trost 1 

14510 PFAS Solid Prep - DoD EPA 537 mod QSM 5.1 
table B-15 

1 18255011 09/13/2018  08:30 Isaac Phillips-Cary 1 

00118 Moisture SM 2540 G-2011 
%Moisture Calc 

1 18254820010B 09/11/2018  19:45 Scott W Freisher 1 

00121 Moisture Duplicate SM 2540 G-2011 
%Moisture Calc 

1 18254820010B 09/11/2018  19:45 Scott W Freisher 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  WW 9793093 
ELLE Group #:  1984962 
Matrix: Water 

Sample Description: BAAP-FB-SE-090618 Grab Water 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 09/06/2018 11:05  
SDG#:     PF019-03FB 

Submittal Date/Time:  09/07/2018 10:10 

  
Limit of 
Quantitation 

Limit of 
Detection 

Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name Result 

EPA 537 mod QSM 5.1 
table B-15 

ng/l ng/l ng/l ng/l LC/MS/MS Miscellaneous 

1 2.5 1.70.856:2 fluorotelomersulfonate 14434 27619-97-2 < 1.7 

1 2.5 1.70.858:2 fluorotelomersulfonate 14434 39108-34-4 < 1.7 

1 2.5 2.00.85NEtFOSAA 14434 2991-50-6 < 2.0 

NEtFOSAA is the acronym for N-ethyl perfluorooctanesulfonamidoacetic Acid.   
1 2.5 2.00.85NMeFOSAA 14434 2355-31-9 < 2.0 

NMeFOSAA is the acronym for N-methyl perfluorooctanesulfonamidoacetic Acid.   
1 1.7 0.930.25Perfluorobutanesulfonate 14434 375-73-5 < 0.93 

1 5.1 4.11.7Perfluorobutanoic acid 14434 375-22-4 < 4.1 

1 1.7 1.00.42Perfluorodecanoic acid 14434 335-76-2 < 1.0 

1 1.7 1.00.42Perfluorododecanoic acid 14434 307-55-1 < 1.0 

1 1.7 1.00.34Perfluoroheptanoic acid 14434 375-85-9 < 1.0 

1 1.7 0.930.34Perfluorohexanesulfonate 14434 355-46-4 < 0.93 

1 1.7 1.00.42Perfluorohexanoic acid 14434 307-24-4 < 1.0 

1 1.7 1.00.34Perfluorononanoic acid 14434 375-95-1 < 1.0 

1 1.7 1.00.42Perfluoro-octanesulfonate 14434 1763-23-1 < 1.0 

1 1.7 1.00.42Perfluorooctanoic acid 14434 335-67-1 < 1.0 

1 5.1 4.11.7Perfluoropentanoic acid 14434 2706-90-3 < 4.1 

1 1.7 1.00.51Perfluorotetradecanoic acid 14434 376-06-7 < 1.0 

1 1.7 1.00.51Perfluorotridecanoic acid 14434 72629-94-8 < 1.0 

1 1.7 1.00.42Perfluoroundecanoic acid 14434 2058-94-8 < 1.0 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

14434 PFAS in Water by 
LC/MS/MS-DoD 

EPA 537 mod QSM 5.1 
table B-15 

1 18255010 09/13/2018  11:41 Mark Makowiecki 1 

14465 PFAS Water Prep - DoD EPA 537 mod QSM 5.1 
table B-15 

1 18255010 09/12/2018  09:00 Isaac Phillips-Cary 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  SW 9793094 
ELLE Group #:  1984962 
Matrix: Sediment 

Sample Description: BAAP-POND-2-SE Grab Sediment 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 09/06/2018 11:10  
SDG#:     PF019-04 

Submittal Date/Time:  09/07/2018 10:10 

 Dry 
Limit of 
Quantitation 

Dry
Limit of 
Detection 

Dry
Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name 

Dry
Result 

EPA 537 mod QSM 5.1 
table B-15 

ng/g ng/g ng/g ng/g LC/MS/MS Miscellaneous 

1 3.7 3.51.16:2 fluorotelomersulfonate 14478 27619-97-2 < 3.5 

1 3.7 3.50.928:2 fluorotelomersulfonate 14478 39108-34-4 < 3.5 

1 5.5 3.70.92NEtFOSAA 14478 2991-50-6 < 3.7 

NEtFOSAA is the acronym for N-ethyl perfluorooctanesulfonamidoacetic Acid.   
1 5.5 3.70.92NMeFOSAA 14478 2355-31-9 < 3.7 

NMeFOSAA is the acronym for N-methyl perfluorooctanesulfonamidoacetic Acid.   
1 1.5 1.10.37Perfluorobutanesulfonate 14478 375-73-5 < 1.1 

1 1.5 1.30.37Perfluorobutanoic acid 14478 375-22-4 < 1.3 

1 1.8 1.30.55Perfluorodecanoic acid 14478 335-76-2 < 1.3 

1 1.5 1.30.37Perfluorododecanoic acid 14478 307-55-1 < 1.3 

1 1.5 1.30.37Perfluoroheptanoic acid 14478 375-85-9 < 1.3 

1 1.5 1.20.37Perfluorohexanesulfonate 14478 355-46-4 < 1.2 

1 1.5 1.30.37Perfluorohexanoic acid 14478 307-24-4 < 1.3 

1 1.5 1.30.37Perfluorononanoic acid 14478 375-95-1 < 1.3 

1 1.5 1.20.37Perfluoro-octanesulfonate 14478 1763-23-1 < 1.2 

1 1.5 1.30.37Perfluorooctanoic acid 14478 335-67-1 < 1.3 

1 1.5 1.30.37Perfluoropentanoic acid 14478 2706-90-3 < 1.3 

1 1.5 1.30.37Perfluorotetradecanoic acid 14478 376-06-7 < 1.3 

1 1.5 1.30.37Perfluorotridecanoic acid 14478 72629-94-8 < 1.3 

1 1.5 1.30.37Perfluoroundecanoic acid 14478 2058-94-8 < 1.3 

SM 2540 G-2011 
%Moisture Calc 

% % % % Wet Chemistry 

1 0.50 0.500.50Moisture 00111 n.a. 47.4 

Moisture represents the loss in weight of the sample after oven drying at 
103 - 105 degrees Celsius. The moisture result reported is on an 
as-received basis. 

  

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

14478 PFAS in Soil by LC/MS/MS-DoD EPA 537 mod QSM 5.1 
table B-15 

1 18255011 09/17/2018  17:49 Joshua P Trost 1 

14510 PFAS Solid Prep - DoD EPA 537 mod QSM 5.1 
table B-15 

1 18255011 09/13/2018  08:30 Isaac Phillips-Cary 1 

00111 Moisture SM 2540 G-2011 
%Moisture Calc 

1 18254820010B 09/11/2018  19:45 Scott W Freisher 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  SW 9793095 
ELLE Group #:  1984962 
Matrix: Sediment 

Sample Description: BAAP-FD-SE-090618 Grab Sediment 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 09/06/2018  
SDG#:     PF019-05FD 

Submittal Date/Time:  09/07/2018 10:10 

 Dry 
Limit of 
Quantitation 

Dry
Limit of 
Detection 

Dry
Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name 

Dry
Result 

EPA 537 mod QSM 5.1 
table B-15 

ng/g ng/g ng/g ng/g LC/MS/MS Miscellaneous 

1 4.0 3.81.26:2 fluorotelomersulfonate 14478 27619-97-2 < 3.8 

1 4.0 3.81.08:2 fluorotelomersulfonate 14478 39108-34-4 < 3.8 

1 6.0 4.01.0NEtFOSAA 14478 2991-50-6 < 4.0 

NEtFOSAA is the acronym for N-ethyl perfluorooctanesulfonamidoacetic Acid.   
1 6.0 4.01.0NMeFOSAA 14478 2355-31-9 < 4.0 

NMeFOSAA is the acronym for N-methyl perfluorooctanesulfonamidoacetic Acid.   
1 1.6 1.20.40Perfluorobutanesulfonate 14478 375-73-5 < 1.2 

1 1.6 1.40.40Perfluorobutanoic acid 14478 375-22-4 < 1.4 

1 2.0 1.40.60Perfluorodecanoic acid 14478 335-76-2 < 1.4 

1 1.6 1.40.40Perfluorododecanoic acid 14478 307-55-1 < 1.4 

1 1.6 1.40.40Perfluoroheptanoic acid 14478 375-85-9 < 1.4 

1 1.6 1.30.40Perfluorohexanesulfonate 14478 355-46-4 < 1.3 

1 1.6 1.40.40Perfluorohexanoic acid 14478 307-24-4 < 1.4 

1 1.6 1.40.40Perfluorononanoic acid 14478 375-95-1 < 1.4 

1 1.6 1.30.40Perfluoro-octanesulfonate 14478 1763-23-1 < 1.3 

1 1.6 1.40.40Perfluorooctanoic acid 14478 335-67-1 < 1.4 

1 1.6 1.40.40Perfluoropentanoic acid 14478 2706-90-3 < 1.4 

1 1.6 1.40.40Perfluorotetradecanoic acid 14478 376-06-7 < 1.4 

1 1.6 1.40.40Perfluorotridecanoic acid 14478 72629-94-8 < 1.4 

1 1.6 1.40.40Perfluoroundecanoic acid 14478 2058-94-8 < 1.4 

SM 2540 G-2011 
%Moisture Calc 

% % % % Wet Chemistry 

1 0.50 0.500.50Moisture 00111 n.a. 53.9 

Moisture represents the loss in weight of the sample after oven drying at 
103 - 105 degrees Celsius. The moisture result reported is on an 
as-received basis. 

  

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

14478 PFAS in Soil by LC/MS/MS-DoD EPA 537 mod QSM 5.1 
table B-15 

1 18255011 09/17/2018  18:07 Joshua P Trost 1 

14510 PFAS Solid Prep - DoD EPA 537 mod QSM 5.1 
table B-15 

1 18255011 09/13/2018  08:30 Isaac Phillips-Cary 1 

00111 Moisture SM 2540 G-2011 
%Moisture Calc 

1 18254820010B 09/11/2018  19:45 Scott W Freisher 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  SW 9793096 
ELLE Group #:  1984962 
Matrix: Sediment 

Sample Description: BAAP-POND-3-SE Grab Sediment 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 09/06/2018 11:15  
SDG#:     PF019-06 

Submittal Date/Time:  09/07/2018 10:10 

 Dry 
Limit of 
Quantitation 

Dry
Limit of 
Detection 

Dry
Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name 

Dry
Result 

EPA 537 mod QSM 5.1 
table B-15 

ng/g ng/g ng/g ng/g LC/MS/MS Miscellaneous 

1 4.3 4.11.36:2 fluorotelomersulfonate 14478 27619-97-2 < 4.1 

1 4.3 4.11.18:2 fluorotelomersulfonate 14478 39108-34-4 < 4.1 

1 6.4 4.31.1NEtFOSAA 14478 2991-50-6 < 4.3 

NEtFOSAA is the acronym for N-ethyl perfluorooctanesulfonamidoacetic Acid.   
1 6.4 4.31.1NMeFOSAA 14478 2355-31-9 < 4.3 

NMeFOSAA is the acronym for N-methyl perfluorooctanesulfonamidoacetic Acid.   
1 1.7 1.30.43Perfluorobutanesulfonate 14478 375-73-5 < 1.3 

1 1.7 1.50.43Perfluorobutanoic acid 14478 375-22-4 < 1.5 

1 2.1 1.50.64Perfluorodecanoic acid 14478 335-76-2 < 1.5 

1 1.7 1.50.43Perfluorododecanoic acid 14478 307-55-1 < 1.5 

1 1.7 1.50.43Perfluoroheptanoic acid 14478 375-85-9 < 1.5 

1 1.7 1.40.43Perfluorohexanesulfonate 14478 355-46-4 < 1.4 

1 1.7 1.50.43Perfluorohexanoic acid 14478 307-24-4 < 1.5 

1 1.7 1.50.43Perfluorononanoic acid 14478 375-95-1 < 1.5 

1 1.7 1.40.43Perfluoro-octanesulfonate 14478 1763-23-1 < 1.4 

1 1.7 1.50.43Perfluorooctanoic acid 14478 335-67-1 < 1.5 

1 1.7 1.50.43Perfluoropentanoic acid 14478 2706-90-3 < 1.5 

1 1.7 1.50.43Perfluorotetradecanoic acid 14478 376-06-7 < 1.5 

1 1.7 1.50.43Perfluorotridecanoic acid 14478 72629-94-8 < 1.5 

1 1.7 1.50.43Perfluoroundecanoic acid 14478 2058-94-8 < 1.5 

SM 2540 G-2011 
%Moisture Calc 

% % % % Wet Chemistry 

1 0.50 0.500.50Moisture 00111 n.a. 56.7 

Moisture represents the loss in weight of the sample after oven drying at 
103 - 105 degrees Celsius. The moisture result reported is on an 
as-received basis. 

  

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

14478 PFAS in Soil by LC/MS/MS-DoD EPA 537 mod QSM 5.1 
table B-15 

1 18255011 09/17/2018  18:25 Joshua P Trost 1 

14510 PFAS Solid Prep - DoD EPA 537 mod QSM 5.1 
table B-15 

1 18255011 09/13/2018  08:30 Isaac Phillips-Cary 1 

00111 Moisture SM 2540 G-2011 
%Moisture Calc 

1 18254820010B 09/11/2018  19:45 Scott W Freisher 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  WW 9793097 
ELLE Group #:  1984962 
Matrix: Surface Water 

Sample Description: BAAP-POND-1-SW Grab Surface Water 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 09/06/2018 11:30  
SDG#:     PF019-07BKG 

Submittal Date/Time:  09/07/2018 10:10 

  
Limit of 
Quantitation 

Limit of 
Detection 

Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name Result 

EPA 537 mod QSM 5.1 
table B-15 

ng/l ng/l ng/l ng/l LC/MS/MS Miscellaneous 

1 15 9.94.96:2 fluorotelomersulfonate 14434 27619-97-2 < 9.9 

1 15 9.94.98:2 fluorotelomersulfonate 14434 39108-34-4 < 9.9 

1 15 124.9NEtFOSAA 14434 2991-50-6 < 12 

NEtFOSAA is the acronym for N-ethyl perfluorooctanesulfonamidoacetic Acid.   
1 15 124.9NMeFOSAA 14434 2355-31-9 < 12 

NMeFOSAA is the acronym for N-methyl perfluorooctanesulfonamidoacetic Acid.   
1 9.9 5.41.5Perfluorobutanesulfonate 14434 375-73-5 < 5.4 

1 30 249.9Perfluorobutanoic acid 14434 375-22-4 10      J 

1 9.9 5.92.5Perfluorodecanoic acid 14434 335-76-2 < 5.9 

1 9.9 5.92.5Perfluorododecanoic acid 14434 307-55-1 < 5.9 

1 9.9 5.92.0Perfluoroheptanoic acid 14434 375-85-9 < 5.9 

1 9.9 5.42.0Perfluorohexanesulfonate 14434 355-46-4 < 5.4 

1 9.9 5.92.5Perfluorohexanoic acid 14434 307-24-4 < 5.9 

1 9.9 5.92.0Perfluorononanoic acid 14434 375-95-1 < 5.9 

1 9.9 5.92.5Perfluoro-octanesulfonate 14434 1763-23-1 2.7     J 

1 9.9 5.92.5Perfluorooctanoic acid 14434 335-67-1 2.8     J 

1 30 249.9Perfluoropentanoic acid 14434 2706-90-3 < 24 

1 9.9 5.93.0Perfluorotetradecanoic acid 14434 376-06-7 < 5.9 

1 9.9 5.93.0Perfluorotridecanoic acid 14434 72629-94-8 < 5.9 

1 9.9 5.92.5Perfluoroundecanoic acid 14434 2058-94-8 < 5.9 

Reporting limits were raised due to interference from the sample matrix. 

Laboratory Sample Analysis Record 

Analyst Dilution
Factor

Trial# Batch#  Analysis
Date and Time

CAT 
No. 

Analysis Name Method 

14434 PFAS in Water by 
LC/MS/MS-DoD 

EPA 537 mod QSM 5.1 
table B-15 

1 18255010 09/13/2018  11:50 Mark Makowiecki 1 

14465 PFAS Water Prep - DoD EPA 537 mod QSM 5.1 
table B-15 

1 18255010 09/12/2018  09:00 Isaac Phillips-Cary 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  WW 9793098 
ELLE Group #:  1984962 
Matrix: Surface Water 

Sample Description: BAAP-POND-1-SWMS Grab Surface Water 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 09/06/2018 11:30  
SDG#:     PF019-07MS 

Submittal Date/Time:  09/07/2018 10:10 

  
Limit of 
Quantitation 

Limit of 
Detection 

Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name Result 

EPA 537 mod QSM 5.1 
table B-15 

ng/l ng/l ng/l ng/l LC/MS/MS Miscellaneous 

1 15 9.84.96:2 fluorotelomersulfonate 14434 27619-97-2 90 

1 15 9.84.98:2 fluorotelomersulfonate 14434 39108-34-4 82 

1 15 124.9NEtFOSAA 14434 2991-50-6 23 

NEtFOSAA is the acronym for N-ethyl perfluorooctanesulfonamidoacetic Acid.   
1 15 124.9NMeFOSAA 14434 2355-31-9 31 

NMeFOSAA is the acronym for N-methyl perfluorooctanesulfonamidoacetic Acid.   
1 9.8 5.41.5Perfluorobutanesulfonate 14434 375-73-5 28 

1 30 249.8Perfluorobutanoic acid 14434 375-22-4 43 

1 9.8 5.92.5Perfluorodecanoic acid 14434 335-76-2 32 

1 9.8 5.92.5Perfluorododecanoic acid 14434 307-55-1 29 

1 9.8 5.92.0Perfluoroheptanoic acid 14434 375-85-9 32 

1 9.8 5.42.0Perfluorohexanesulfonate 14434 355-46-4 28 

1 9.8 5.92.5Perfluorohexanoic acid 14434 307-24-4 33 

1 9.8 5.92.0Perfluorononanoic acid 14434 375-95-1 32 

1 9.8 5.92.5Perfluoro-octanesulfonate 14434 1763-23-1 31 

1 9.8 5.92.5Perfluorooctanoic acid 14434 335-67-1 33 

1 30 249.8Perfluoropentanoic acid 14434 2706-90-3 34 

1 9.8 5.93.0Perfluorotetradecanoic acid 14434 376-06-7 30 

1 9.8 5.93.0Perfluorotridecanoic acid 14434 72629-94-8 30 

1 9.8 5.92.5Perfluoroundecanoic acid 14434 2058-94-8 30 

Reporting limits were raised due to interference from the sample matrix. 

Laboratory Sample Analysis Record 

Analyst Dilution
Factor

Trial# Batch#  Analysis
Date and Time

CAT 
No. 

Analysis Name Method 

14434 PFAS in Water by 
LC/MS/MS-DoD 

EPA 537 mod QSM 5.1 
table B-15 

1 18255010 09/13/2018  11:59 Mark Makowiecki 1 

14465 PFAS Water Prep - DoD EPA 537 mod QSM 5.1 
table B-15 

1 18255010 09/12/2018  09:00 Isaac Phillips-Cary 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  WW 9793099 
ELLE Group #:  1984962 
Matrix: Surface Water 

Sample Description: BAAP-POND-1-SWMSD Grab Surface Water 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 09/06/2018 11:30  
SDG#:     PF019-07MSD 

Submittal Date/Time:  09/07/2018 10:10 

  
Limit of 
Quantitation 

Limit of 
Detection 

Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name Result 

EPA 537 mod QSM 5.1 
table B-15 

ng/l ng/l ng/l ng/l LC/MS/MS Miscellaneous 

1 15 105.06:2 fluorotelomersulfonate 14434 27619-97-2 88 

1 15 105.08:2 fluorotelomersulfonate 14434 39108-34-4 86 

1 15 125.0NEtFOSAA 14434 2991-50-6 25 

NEtFOSAA is the acronym for N-ethyl perfluorooctanesulfonamidoacetic Acid.   
1 15 125.0NMeFOSAA 14434 2355-31-9 27 

NMeFOSAA is the acronym for N-methyl perfluorooctanesulfonamidoacetic Acid.   
1 10 5.51.5Perfluorobutanesulfonate 14434 375-73-5 29 

1 30 2410Perfluorobutanoic acid 14434 375-22-4 42 

1 10 6.02.5Perfluorodecanoic acid 14434 335-76-2 33 

1 10 6.02.5Perfluorododecanoic acid 14434 307-55-1 31 

1 10 6.02.0Perfluoroheptanoic acid 14434 375-85-9 34 

1 10 5.52.0Perfluorohexanesulfonate 14434 355-46-4 28 

1 10 6.02.5Perfluorohexanoic acid 14434 307-24-4 33 

1 10 6.02.0Perfluorononanoic acid 14434 375-95-1 32 

1 10 6.02.5Perfluoro-octanesulfonate 14434 1763-23-1 32 

1 10 6.02.5Perfluorooctanoic acid 14434 335-67-1 34 

1 30 2410Perfluoropentanoic acid 14434 2706-90-3 35 

1 10 6.03.0Perfluorotetradecanoic acid 14434 376-06-7 31 

1 10 6.03.0Perfluorotridecanoic acid 14434 72629-94-8 28 

1 10 6.02.5Perfluoroundecanoic acid 14434 2058-94-8 33 

Reporting limits were raised due to interference from the sample matrix. 

Laboratory Sample Analysis Record 

Analyst Dilution
Factor

Trial# Batch#  Analysis
Date and Time

CAT 
No. 

Analysis Name Method 

14434 PFAS in Water by 
LC/MS/MS-DoD 

EPA 537 mod QSM 5.1 
table B-15 

1 18255010 09/13/2018  12:08 Mark Makowiecki 1 

14465 PFAS Water Prep - DoD EPA 537 mod QSM 5.1 
table B-15 

1 18255010 09/12/2018  09:00 Isaac Phillips-Cary 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  WW 9793100 
ELLE Group #:  1984962 
Matrix: Water 

Sample Description: BAAP-FB-SW-090618 Grab Water 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 09/06/2018 11:40  
SDG#:     PF019-08FB 

Submittal Date/Time:  09/07/2018 10:10 

  
Limit of 
Quantitation 

Limit of 
Detection 

Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name Result 

EPA 537 mod QSM 5.1 
table B-15 

ng/l ng/l ng/l ng/l LC/MS/MS Miscellaneous 

1 2.6 1.80.886:2 fluorotelomersulfonate 14434 27619-97-2 < 1.8 

1 2.6 1.80.888:2 fluorotelomersulfonate 14434 39108-34-4 < 1.8 

1 2.6 2.10.88NEtFOSAA 14434 2991-50-6 < 2.1 

NEtFOSAA is the acronym for N-ethyl perfluorooctanesulfonamidoacetic Acid.   
1 2.6 2.10.88NMeFOSAA 14434 2355-31-9 < 2.1 

NMeFOSAA is the acronym for N-methyl perfluorooctanesulfonamidoacetic Acid.   
1 1.8 0.970.26Perfluorobutanesulfonate 14434 375-73-5 < 0.97 

1 5.3 4.21.8Perfluorobutanoic acid 14434 375-22-4 < 4.2 

1 1.8 1.10.44Perfluorodecanoic acid 14434 335-76-2 < 1.1 

1 1.8 1.10.44Perfluorododecanoic acid 14434 307-55-1 < 1.1 

1 1.8 1.10.35Perfluoroheptanoic acid 14434 375-85-9 < 1.1 

1 1.8 0.970.35Perfluorohexanesulfonate 14434 355-46-4 < 0.97 

1 1.8 1.10.44Perfluorohexanoic acid 14434 307-24-4 < 1.1 

1 1.8 1.10.35Perfluorononanoic acid 14434 375-95-1 < 1.1 

1 1.8 1.10.44Perfluoro-octanesulfonate 14434 1763-23-1 < 1.1 

1 1.8 1.10.44Perfluorooctanoic acid 14434 335-67-1 < 1.1 

1 5.3 4.21.8Perfluoropentanoic acid 14434 2706-90-3 < 4.2 

1 1.8 1.10.53Perfluorotetradecanoic acid 14434 376-06-7 < 1.1 

1 1.8 1.10.53Perfluorotridecanoic acid 14434 72629-94-8 < 1.1 

1 1.8 1.10.44Perfluoroundecanoic acid 14434 2058-94-8 < 1.1 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

14434 PFAS in Water by 
LC/MS/MS-DoD 

EPA 537 mod QSM 5.1 
table B-15 

1 18255010 09/13/2018  12:17 Mark Makowiecki 1 

14465 PFAS Water Prep - DoD EPA 537 mod QSM 5.1 
table B-15 

1 18255010 09/12/2018  09:00 Isaac Phillips-Cary 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  WW 9793101 
ELLE Group #:  1984962 
Matrix: Surface Water 

Sample Description: BAAP-POND-2-SW Grab Surface Water 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 09/06/2018 11:50  
SDG#:     PF019-09 

Submittal Date/Time:  09/07/2018 10:10 

  
Limit of 
Quantitation 

Limit of 
Detection 

Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name Result 

EPA 537 mod QSM 5.1 
table B-15 

ng/l ng/l ng/l ng/l LC/MS/MS Miscellaneous 

1 15 105.06:2 fluorotelomersulfonate 14434 27619-97-2 < 10 

1 15 105.08:2 fluorotelomersulfonate 14434 39108-34-4 < 10 

1 15 125.0NEtFOSAA 14434 2991-50-6 < 12 

NEtFOSAA is the acronym for N-ethyl perfluorooctanesulfonamidoacetic Acid.   
1 15 125.0NMeFOSAA 14434 2355-31-9 < 12 

NMeFOSAA is the acronym for N-methyl perfluorooctanesulfonamidoacetic Acid.   
1 10 5.51.5Perfluorobutanesulfonate 14434 375-73-5 < 5.5 

1 30 2410Perfluorobutanoic acid 14434 375-22-4 11      J 

1 10 6.02.5Perfluorodecanoic acid 14434 335-76-2 < 6.0 

1 10 6.02.5Perfluorododecanoic acid 14434 307-55-1 < 6.0 

1 10 6.02.0Perfluoroheptanoic acid 14434 375-85-9 < 6.0 

1 10 5.52.0Perfluorohexanesulfonate 14434 355-46-4 < 5.5 

1 10 6.02.5Perfluorohexanoic acid 14434 307-24-4 < 6.0 

1 10 6.02.0Perfluorononanoic acid 14434 375-95-1 < 6.0 

1 10 6.02.5Perfluoro-octanesulfonate 14434 1763-23-1 2.7     J 

1 10 6.02.5Perfluorooctanoic acid 14434 335-67-1 2.8     J 

1 30 2410Perfluoropentanoic acid 14434 2706-90-3 < 24 

1 10 6.03.0Perfluorotetradecanoic acid 14434 376-06-7 < 6.0 

1 10 6.03.0Perfluorotridecanoic acid 14434 72629-94-8 < 6.0 

1 10 6.02.5Perfluoroundecanoic acid 14434 2058-94-8 < 6.0 

Reporting limits were raised due to interference from the sample matrix. 

Laboratory Sample Analysis Record 

Analyst Dilution
Factor

Trial# Batch#  Analysis
Date and Time

CAT 
No. 

Analysis Name Method 

14434 PFAS in Water by 
LC/MS/MS-DoD 

EPA 537 mod QSM 5.1 
table B-15 

1 18255010 09/13/2018  12:26 Mark Makowiecki 1 

14465 PFAS Water Prep - DoD EPA 537 mod QSM 5.1 
table B-15 

1 18255010 09/12/2018  09:00 Isaac Phillips-Cary 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  WW 9793102 
ELLE Group #:  1984962 
Matrix: Surface Water 

Sample Description: BAAP-FD-SW-090618 Grab Surface Water 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 09/06/2018  
SDG#:     PF019-10FD 

Submittal Date/Time:  09/07/2018 10:10 

  
Limit of 
Quantitation 

Limit of 
Detection 

Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name Result 

EPA 537 mod QSM 5.1 
table B-15 

ng/l ng/l ng/l ng/l LC/MS/MS Miscellaneous 

1 15 105.06:2 fluorotelomersulfonate 14434 27619-97-2 < 10 

1 15 105.08:2 fluorotelomersulfonate 14434 39108-34-4 < 10 

1 15 125.0NEtFOSAA 14434 2991-50-6 < 12 

NEtFOSAA is the acronym for N-ethyl perfluorooctanesulfonamidoacetic Acid.   
1 15 125.0NMeFOSAA 14434 2355-31-9 < 12 

NMeFOSAA is the acronym for N-methyl perfluorooctanesulfonamidoacetic Acid.   
1 10 5.51.5Perfluorobutanesulfonate 14434 375-73-5 < 5.5 

1 30 2410Perfluorobutanoic acid 14434 375-22-4 10      J 

1 10 6.02.5Perfluorodecanoic acid 14434 335-76-2 < 6.0 

1 10 6.02.5Perfluorododecanoic acid 14434 307-55-1 < 6.0 

1 10 6.02.0Perfluoroheptanoic acid 14434 375-85-9 < 6.0 

1 10 5.52.0Perfluorohexanesulfonate 14434 355-46-4 < 5.5 

1 10 6.02.5Perfluorohexanoic acid 14434 307-24-4 < 6.0 

1 10 6.02.0Perfluorononanoic acid 14434 375-95-1 < 6.0 

1 10 6.02.5Perfluoro-octanesulfonate 14434 1763-23-1 6.1    JB 

1 10 6.02.5Perfluorooctanoic acid 14434 335-67-1 3.1     J 

1 30 2410Perfluoropentanoic acid 14434 2706-90-3 < 24 

1 10 6.03.0Perfluorotetradecanoic acid 14434 376-06-7 < 6.0 

1 10 6.03.0Perfluorotridecanoic acid 14434 72629-94-8 < 6.0 

1 10 6.02.5Perfluoroundecanoic acid 14434 2058-94-8 < 6.0 

Reporting limits were raised due to interference from the sample matrix. 

Laboratory Sample Analysis Record 

Analyst Dilution
Factor

Trial# Batch#  Analysis
Date and Time

CAT 
No. 

Analysis Name Method 

14434 PFAS in Water by 
LC/MS/MS-DoD 

EPA 537 mod QSM 5.1 
table B-15 

1 18257020 09/17/2018  22:10 Joshua P Trost 1 

14465 PFAS Water Prep - DoD EPA 537 mod QSM 5.1 
table B-15 

2 18257020 09/14/2018  16:00 Anthony C Polaski 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  WW 9793103 
ELLE Group #:  1984962 
Matrix: Groundwater 

Sample Description: BAAP-PBGP-PBN-1302A Grab Groundwater 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/31/2018 09:25  
SDG#:     PF019-11 

Submittal Date/Time:  09/07/2018 10:10 

  
Limit of 
Quantitation 

Limit of 
Detection 

Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name Result 

EPA 537 mod QSM 5.1 
table B-15 

ng/l ng/l ng/l ng/l LC/MS/MS Miscellaneous 

1 3.7 2.51.26:2 fluorotelomersulfonate 14434 27619-97-2 < 2.5 

1 3.7 2.51.28:2 fluorotelomersulfonate 14434 39108-34-4 < 2.5 

1 3.7 3.01.2NEtFOSAA 14434 2991-50-6 < 3.0 

NEtFOSAA is the acronym for N-ethyl perfluorooctanesulfonamidoacetic Acid.   
1 3.7 3.01.2NMeFOSAA 14434 2355-31-9 < 3.0 

NMeFOSAA is the acronym for N-methyl perfluorooctanesulfonamidoacetic Acid.   
1 2.5 1.40.37Perfluorobutanesulfonate 14434 375-73-5 < 1.4 

1 7.5 6.02.5Perfluorobutanoic acid 14434 375-22-4 < 6.0 

1 2.5 1.50.62Perfluorodecanoic acid 14434 335-76-2 < 1.5 

1 2.5 1.50.62Perfluorododecanoic acid 14434 307-55-1 < 1.5 

1 2.5 1.50.50Perfluoroheptanoic acid 14434 375-85-9 < 1.5 

1 2.5 1.40.50Perfluorohexanesulfonate 14434 355-46-4 < 1.4 

1 2.5 1.50.62Perfluorohexanoic acid 14434 307-24-4 < 1.5 

1 2.5 1.50.50Perfluorononanoic acid 14434 375-95-1 < 1.5 

1 2.5 1.50.62Perfluoro-octanesulfonate 14434 1763-23-1 1.1    J 

1 2.5 1.50.62Perfluorooctanoic acid 14434 335-67-1 1.0    J 

1 7.5 6.02.5Perfluoropentanoic acid 14434 2706-90-3 < 6.0 

1 2.5 1.50.75Perfluorotetradecanoic acid 14434 376-06-7 < 1.5 

1 2.5 1.50.75Perfluorotridecanoic acid 14434 72629-94-8 < 1.5 

1 2.5 1.50.62Perfluoroundecanoic acid 14434 2058-94-8 < 1.5 

Reporting limits were raised due to interference from the sample matrix. 

Laboratory Sample Analysis Record 

Analyst Dilution
Factor

Trial# Batch#  Analysis
Date and Time

CAT 
No. 

Analysis Name Method 

14434 PFAS in Water by 
LC/MS/MS-DoD 

EPA 537 mod QSM 5.1 
table B-15 

1 18255010 09/13/2018  12:53 Mark Makowiecki 1 

14465 PFAS Water Prep - DoD EPA 537 mod QSM 5.1 
table B-15 

2 18255010 09/12/2018  09:00 Isaac Phillips-Cary 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  WW 9793104 
ELLE Group #:  1984962 
Matrix: Groundwater 

Sample Description: BAAP-PBGP-PBN-1302B Grab Groundwater 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/31/2018 11:35  
SDG#:     PF019-12 

Submittal Date/Time:  09/07/2018 10:10 

  
Limit of 
Quantitation 

Limit of 
Detection 

Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name Result 

EPA 537 mod QSM 5.1 
table B-15 

ng/l ng/l ng/l ng/l LC/MS/MS Miscellaneous 

1 2.6 1.70.856:2 fluorotelomersulfonate 14434 27619-97-2 < 1.7 

1 2.6 1.70.858:2 fluorotelomersulfonate 14434 39108-34-4 < 1.7 

1 2.6 2.00.85NEtFOSAA 14434 2991-50-6 < 2.0 

NEtFOSAA is the acronym for N-ethyl perfluorooctanesulfonamidoacetic Acid.   
1 2.6 2.00.85NMeFOSAA 14434 2355-31-9 < 2.0 

NMeFOSAA is the acronym for N-methyl perfluorooctanesulfonamidoacetic Acid.   
1 1.7 0.940.26Perfluorobutanesulfonate 14434 375-73-5 < 0.94 

1 5.1 4.11.7Perfluorobutanoic acid 14434 375-22-4 11 

1 1.7 1.00.43Perfluorodecanoic acid 14434 335-76-2 < 1.0 

1 1.7 1.00.43Perfluorododecanoic acid 14434 307-55-1 < 1.0 

1 1.7 1.00.34Perfluoroheptanoic acid 14434 375-85-9 0.61   J 

1 1.7 0.940.34Perfluorohexanesulfonate 14434 355-46-4 < 0.94 

1 1.7 1.00.43Perfluorohexanoic acid 14434 307-24-4 1.4    J 

1 1.7 1.00.34Perfluorononanoic acid 14434 375-95-1 < 1.0 

1 1.7 1.00.43Perfluoro-octanesulfonate 14434 1763-23-1 3.4 

1 1.7 1.00.43Perfluorooctanoic acid 14434 335-67-1 1.2    J 

1 5.1 4.11.7Perfluoropentanoic acid 14434 2706-90-3 5.2 

1 1.7 1.00.51Perfluorotetradecanoic acid 14434 376-06-7 < 1.0 

1 1.7 1.00.51Perfluorotridecanoic acid 14434 72629-94-8 < 1.0 

1 1.7 1.00.43Perfluoroundecanoic acid 14434 2058-94-8 < 1.0 

The recovery for the labeled compound used as extraction standards is  
outside the QC acceptance limits as noted on the QC Summary. The  
following corrective action was taken:  The sample was reextracted outside  
holding time. The data is reported from the original extraction. Both sets  
of data are included in the data package. 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

14434 PFAS in Water by 
LC/MS/MS-DoD 

EPA 537 mod QSM 5.1 
table B-15 

1 18255010 09/13/2018  13:02 Mark Makowiecki 1 

14465 PFAS Water Prep - DoD EPA 537 mod QSM 5.1 
table B-15 

1 18255010 09/12/2018  09:00 Isaac Phillips-Cary 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  WW 9793105 
ELLE Group #:  1984962 
Matrix: Groundwater 

Sample Description: BAAP-PBGP-PBN-1302D Grab Groundwater 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/31/2018 12:25  
SDG#:     PF019-13 

Submittal Date/Time:  09/07/2018 10:10 

  
Limit of 
Quantitation 

Limit of 
Detection 

Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name Result 

EPA 537 mod QSM 5.1 
table B-15 

ng/l ng/l ng/l ng/l LC/MS/MS Miscellaneous 

1 3.7 2.51.26:2 fluorotelomersulfonate 14434 27619-97-2 < 2.5 

1 3.7 2.51.28:2 fluorotelomersulfonate 14434 39108-34-4 < 2.5 

1 3.7 3.01.2NEtFOSAA 14434 2991-50-6 < 3.0 

NEtFOSAA is the acronym for N-ethyl perfluorooctanesulfonamidoacetic Acid.   
1 3.7 3.01.2NMeFOSAA 14434 2355-31-9 < 3.0 

NMeFOSAA is the acronym for N-methyl perfluorooctanesulfonamidoacetic Acid.   
1 2.5 1.40.37Perfluorobutanesulfonate 14434 375-73-5 < 1.4 

1 7.5 6.02.5Perfluorobutanoic acid 14434 375-22-4 8.5 

1 2.5 1.50.62Perfluorodecanoic acid 14434 335-76-2 0.66   J 

1 2.5 1.50.62Perfluorododecanoic acid 14434 307-55-1 < 1.5 

1 2.5 1.50.50Perfluoroheptanoic acid 14434 375-85-9 1.4    J 

1 2.5 1.40.50Perfluorohexanesulfonate 14434 355-46-4 < 1.4 

1 2.5 1.50.62Perfluorohexanoic acid 14434 307-24-4 1.7    J 

1 2.5 1.50.50Perfluorononanoic acid 14434 375-95-1 0.66   J 

1 2.5 1.50.62Perfluoro-octanesulfonate 14434 1763-23-1 1.4    J 

1 2.5 1.50.62Perfluorooctanoic acid 14434 335-67-1 0.81   J 

1 7.5 6.02.5Perfluoropentanoic acid 14434 2706-90-3 7.7 

1 2.5 1.50.75Perfluorotetradecanoic acid 14434 376-06-7 < 1.5 

1 2.5 1.50.75Perfluorotridecanoic acid 14434 72629-94-8 < 1.5 

1 2.5 1.50.62Perfluoroundecanoic acid 14434 2058-94-8 < 1.5 

Reporting limits were raised due to interference from the sample matrix. 

Laboratory Sample Analysis Record 

Analyst Dilution
Factor

Trial# Batch#  Analysis
Date and Time

CAT 
No. 

Analysis Name Method 

14434 PFAS in Water by 
LC/MS/MS-DoD 

EPA 537 mod QSM 5.1 
table B-15 

1 18255010 09/13/2018  13:11 Mark Makowiecki 1 

14465 PFAS Water Prep - DoD EPA 537 mod QSM 5.1 
table B-15 

1 18255010 09/12/2018  09:00 Isaac Phillips-Cary 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  WW 9793106 
ELLE Group #:  1984962 
Matrix: Water 

Sample Description: BAAP-EB-GW-083118-4 Grab Water 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/31/2018 09:40  
SDG#:     PF019-14EB 

Submittal Date/Time:  09/07/2018 10:10 

  
Limit of 
Quantitation 

Limit of 
Detection 

Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name Result 

EPA 537 mod QSM 5.1 
table B-15 

ng/l ng/l ng/l ng/l LC/MS/MS Miscellaneous 

1 2.6 1.70.866:2 fluorotelomersulfonate 14434 27619-97-2 < 1.7 

1 2.6 1.70.868:2 fluorotelomersulfonate 14434 39108-34-4 < 1.7 

1 2.6 2.10.86NEtFOSAA 14434 2991-50-6 < 2.1 

NEtFOSAA is the acronym for N-ethyl perfluorooctanesulfonamidoacetic Acid.   
1 2.6 2.10.86NMeFOSAA 14434 2355-31-9 < 2.1 

NMeFOSAA is the acronym for N-methyl perfluorooctanesulfonamidoacetic Acid.   
1 1.7 0.950.26Perfluorobutanesulfonate 14434 375-73-5 < 0.95 

1 5.2 4.11.7Perfluorobutanoic acid 14434 375-22-4 < 4.1 

1 1.7 1.00.43Perfluorodecanoic acid 14434 335-76-2 < 1.0 

1 1.7 1.00.43Perfluorododecanoic acid 14434 307-55-1 < 1.0 

1 1.7 1.00.35Perfluoroheptanoic acid 14434 375-85-9 < 1.0 

1 1.7 0.950.35Perfluorohexanesulfonate 14434 355-46-4 < 0.95 

1 1.7 1.00.43Perfluorohexanoic acid 14434 307-24-4 < 1.0 

1 1.7 1.00.35Perfluorononanoic acid 14434 375-95-1 < 1.0 

1 1.7 1.00.43Perfluoro-octanesulfonate 14434 1763-23-1 < 1.0 

1 1.7 1.00.43Perfluorooctanoic acid 14434 335-67-1 < 1.0 

1 5.2 4.11.7Perfluoropentanoic acid 14434 2706-90-3 < 4.1 

1 1.7 1.00.52Perfluorotetradecanoic acid 14434 376-06-7 < 1.0 

1 1.7 1.00.52Perfluorotridecanoic acid 14434 72629-94-8 < 1.0 

1 1.7 1.00.43Perfluoroundecanoic acid 14434 2058-94-8 < 1.0 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

14434 PFAS in Water by 
LC/MS/MS-DoD 

EPA 537 mod QSM 5.1 
table B-15 

1 18255010 09/13/2018  13:20 Mark Makowiecki 1 

14465 PFAS Water Prep - DoD EPA 537 mod QSM 5.1 
table B-15 

1 18255010 09/12/2018  09:00 Isaac Phillips-Cary 1 

*=This limit was used in the evaluation of the final result 

Page 23 of 46



 
 

 

ARCADIS 
ELLE Sample #:  WW 9793107 
ELLE Group #:  1984962 
Matrix: Groundwater 

Sample Description: BAAP-PBGP-PBN-9301B Grab Groundwater 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 09/04/2018 14:00  
SDG#:     PF019-15 

Submittal Date/Time:  09/07/2018 10:10 

  
Limit of 
Quantitation 

Limit of 
Detection 

Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name Result 

EPA 537 mod QSM 5.1 
table B-15 

ng/l ng/l ng/l ng/l LC/MS/MS Miscellaneous 

1 2.5 1.70.846:2 fluorotelomersulfonate 14434 27619-97-2 < 1.7 

1 2.5 1.70.848:2 fluorotelomersulfonate 14434 39108-34-4 < 1.7 

1 2.5 2.00.84NEtFOSAA 14434 2991-50-6 < 2.0 

NEtFOSAA is the acronym for N-ethyl perfluorooctanesulfonamidoacetic Acid.   
1 2.5 2.00.84NMeFOSAA 14434 2355-31-9 < 2.0 

NMeFOSAA is the acronym for N-methyl perfluorooctanesulfonamidoacetic Acid.   
1 1.7 0.930.25Perfluorobutanesulfonate 14434 375-73-5 < 0.93 

1 5.0 4.01.7Perfluorobutanoic acid 14434 375-22-4 < 4.0 

1 1.7 1.00.42Perfluorodecanoic acid 14434 335-76-2 < 1.0 

1 1.7 1.00.42Perfluorododecanoic acid 14434 307-55-1 < 1.0 

1 1.7 1.00.34Perfluoroheptanoic acid 14434 375-85-9 < 1.0 

1 1.7 0.930.34Perfluorohexanesulfonate 14434 355-46-4 < 0.93 

1 1.7 1.00.42Perfluorohexanoic acid 14434 307-24-4 < 1.0 

1 1.7 1.00.34Perfluorononanoic acid 14434 375-95-1 < 1.0 

1 1.7 1.00.42Perfluoro-octanesulfonate 14434 1763-23-1 < 1.0 

1 1.7 1.00.42Perfluorooctanoic acid 14434 335-67-1 < 1.0 

1 5.0 4.01.7Perfluoropentanoic acid 14434 2706-90-3 < 4.0 

1 1.7 1.00.50Perfluorotetradecanoic acid 14434 376-06-7 < 1.0 

1 1.7 1.00.50Perfluorotridecanoic acid 14434 72629-94-8 < 1.0 

1 1.7 1.00.42Perfluoroundecanoic acid 14434 2058-94-8 < 1.0 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

14434 PFAS in Water by 
LC/MS/MS-DoD 

EPA 537 mod QSM 5.1 
table B-15 

1 18257020 09/17/2018  22:28 Joshua P Trost 1 

14465 PFAS Water Prep - DoD EPA 537 mod QSM 5.1 
table B-15 

1 18257020 09/14/2018  16:00 Anthony C Polaski 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  WW 9793108 
ELLE Group #:  1984962 
Matrix: Groundwater 

Sample Description: BAAP-PBGP-PBN-9301C Grab Groundwater 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 09/04/2018 15:00  
SDG#:     PF019-16 

Submittal Date/Time:  09/07/2018 10:10 

  
Limit of 
Quantitation 

Limit of 
Detection 

Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name Result 

EPA 537 mod QSM 5.1 
table B-15 

ng/l ng/l ng/l ng/l LC/MS/MS Miscellaneous 

1 2.5 1.70.846:2 fluorotelomersulfonate 14434 27619-97-2 1.7    J 

1 2.5 1.70.848:2 fluorotelomersulfonate 14434 39108-34-4 < 1.7 

1 2.5 2.00.84NEtFOSAA 14434 2991-50-6 4.3 

NEtFOSAA is the acronym for N-ethyl perfluorooctanesulfonamidoacetic Acid.   
1 2.5 2.00.84NMeFOSAA 14434 2355-31-9 < 2.0 

NMeFOSAA is the acronym for N-methyl perfluorooctanesulfonamidoacetic Acid.   
1 1.7 0.930.25Perfluorobutanesulfonate 14434 375-73-5 < 0.93 

1 5.0 4.01.7Perfluorobutanoic acid 14434 375-22-4 5.6 

1 1.7 1.00.42Perfluorodecanoic acid 14434 335-76-2 0.46   J 

1 1.7 1.00.42Perfluorododecanoic acid 14434 307-55-1 < 1.0 

1 1.7 1.00.34Perfluoroheptanoic acid 14434 375-85-9 0.63   J 

1 1.7 0.930.34Perfluorohexanesulfonate 14434 355-46-4 < 0.93 

1 1.7 1.00.42Perfluorohexanoic acid 14434 307-24-4 1.0    J 

1 1.7 1.00.34Perfluorononanoic acid 14434 375-95-1 0.39   J 

1 1.7 1.00.42Perfluoro-octanesulfonate 14434 1763-23-1 1.6    J 

1 1.7 1.00.42Perfluorooctanoic acid 14434 335-67-1 2.0 

1 5.0 4.01.7Perfluoropentanoic acid 14434 2706-90-3 1.9    J 

1 1.7 1.00.50Perfluorotetradecanoic acid 14434 376-06-7 < 1.0 

1 1.7 1.00.50Perfluorotridecanoic acid 14434 72629-94-8 < 1.0 

1 1.7 1.00.42Perfluoroundecanoic acid 14434 2058-94-8 < 1.0 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

14434 PFAS in Water by 
LC/MS/MS-DoD 

EPA 537 mod QSM 5.1 
table B-15 

1 18255010 09/13/2018  13:38 Mark Makowiecki 1 

14465 PFAS Water Prep - DoD EPA 537 mod QSM 5.1 
table B-15 

1 18255010 09/12/2018  09:00 Isaac Phillips-Cary 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  WW 9793109 
ELLE Group #:  1984962 
Matrix: Groundwater 

Sample Description: BAAP-PBGP-PBN-1302C Grab Groundwater 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 09/04/2018 17:55  
SDG#:     PF019-17 

Submittal Date/Time:  09/07/2018 10:10 

  
Limit of 
Quantitation 

Limit of 
Detection 

Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name Result 

EPA 537 mod QSM 5.1 
table B-15 

ng/l ng/l ng/l ng/l LC/MS/MS Miscellaneous 

1 2.7 1.80.896:2 fluorotelomersulfonate 14434 27619-97-2 1.6    J 

1 2.7 1.80.898:2 fluorotelomersulfonate 14434 39108-34-4 < 1.8 

1 2.7 2.10.89NEtFOSAA 14434 2991-50-6 < 2.1 

NEtFOSAA is the acronym for N-ethyl perfluorooctanesulfonamidoacetic Acid.   
1 2.7 2.10.89NMeFOSAA 14434 2355-31-9 < 2.1 

NMeFOSAA is the acronym for N-methyl perfluorooctanesulfonamidoacetic Acid.   
1 1.8 0.980.27Perfluorobutanesulfonate 14434 375-73-5 < 0.98 

1 5.4 4.31.8Perfluorobutanoic acid 14434 375-22-4 3.0    J 

1 1.8 1.10.45Perfluorodecanoic acid 14434 335-76-2 < 1.1 

1 1.8 1.10.45Perfluorododecanoic acid 14434 307-55-1 < 1.1 

1 1.8 1.10.36Perfluoroheptanoic acid 14434 375-85-9 0.44   J 

1 1.8 0.980.36Perfluorohexanesulfonate 14434 355-46-4 < 0.98 

1 1.8 1.10.45Perfluorohexanoic acid 14434 307-24-4 0.63   J 

1 1.8 1.10.36Perfluorononanoic acid 14434 375-95-1 < 1.1 

1 1.8 1.10.45Perfluoro-octanesulfonate 14434 1763-23-1 < 1.1 

1 1.8 1.10.45Perfluorooctanoic acid 14434 335-67-1 3.5 

1 5.4 4.31.8Perfluoropentanoic acid 14434 2706-90-3 < 4.3 

1 1.8 1.10.54Perfluorotetradecanoic acid 14434 376-06-7 < 1.1 

1 1.8 1.10.54Perfluorotridecanoic acid 14434 72629-94-8 < 1.1 

1 1.8 1.10.45Perfluoroundecanoic acid 14434 2058-94-8 < 1.1 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

14434 PFAS in Water by 
LC/MS/MS-DoD 

EPA 537 mod QSM 5.1 
table B-15 

1 18255010 09/13/2018  13:47 Mark Makowiecki 1 

14465 PFAS Water Prep - DoD EPA 537 mod QSM 5.1 
table B-15 

1 18255010 09/12/2018  09:00 Isaac Phillips-Cary 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  WW 9793110 
ELLE Group #:  1984962 
Matrix: Groundwater 

Sample Description: BAAP-PBGP-PBN-9303D Grab Groundwater 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 09/05/2018 13:20  
SDG#:     PF019-18 

Submittal Date/Time:  09/07/2018 10:10 

  
Limit of 
Quantitation 

Limit of 
Detection 

Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name Result 

EPA 537 mod QSM 5.1 
table B-15 

ng/l ng/l ng/l ng/l LC/MS/MS Miscellaneous 

1 3.7 2.51.26:2 fluorotelomersulfonate 14434 27619-97-2 < 2.5 

1 3.7 2.51.28:2 fluorotelomersulfonate 14434 39108-34-4 < 2.5 

1 3.7 3.01.2NEtFOSAA 14434 2991-50-6 < 3.0 

NEtFOSAA is the acronym for N-ethyl perfluorooctanesulfonamidoacetic Acid.   
1 3.7 3.01.2NMeFOSAA 14434 2355-31-9 < 3.0 

NMeFOSAA is the acronym for N-methyl perfluorooctanesulfonamidoacetic Acid.   
1 2.5 1.40.37Perfluorobutanesulfonate 14434 375-73-5 0.98   J 

1 7.5 6.02.5Perfluorobutanoic acid 14434 375-22-4 30 

1 2.5 1.50.62Perfluorodecanoic acid 14434 335-76-2 < 1.5 

1 2.5 1.50.62Perfluorododecanoic acid 14434 307-55-1 < 1.5 

1 2.5 1.50.50Perfluoroheptanoic acid 14434 375-85-9 2.9 

1 2.5 1.40.50Perfluorohexanesulfonate 14434 355-46-4 1.7    J 

1 2.5 1.50.62Perfluorohexanoic acid 14434 307-24-4 5.6 

1 2.5 1.50.50Perfluorononanoic acid 14434 375-95-1 < 1.5 

1 2.5 1.50.62Perfluoro-octanesulfonate 14434 1763-23-1 14 

1 2.5 1.50.62Perfluorooctanoic acid 14434 335-67-1 5.5 

1 7.5 6.02.5Perfluoropentanoic acid 14434 2706-90-3 24 

1 2.5 1.50.75Perfluorotetradecanoic acid 14434 376-06-7 < 1.5 

1 2.5 1.50.75Perfluorotridecanoic acid 14434 72629-94-8 < 1.5 

1 2.5 1.50.62Perfluoroundecanoic acid 14434 2058-94-8 < 1.5 

Reporting limits were raised due to interference from the sample matrix. 

Laboratory Sample Analysis Record 

Analyst Dilution
Factor

Trial# Batch#  Analysis
Date and Time

CAT 
No. 

Analysis Name Method 

14434 PFAS in Water by 
LC/MS/MS-DoD 

EPA 537 mod QSM 5.1 
table B-15 

1 18255010 09/13/2018  13:56 Mark Makowiecki 1 

14465 PFAS Water Prep - DoD EPA 537 mod QSM 5.1 
table B-15 

1 18255010 09/12/2018  09:00 Isaac Phillips-Cary 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  WW 9793111 
ELLE Group #:  1984962 
Matrix: Groundwater 

Sample Description: BAAP-PBGP-PBN-9303C Grab Groundwater 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 09/05/2018 13:30  
SDG#:     PF019-19 

Submittal Date/Time:  09/07/2018 10:10 

  
Limit of 
Quantitation 

Limit of 
Detection 

Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name Result 

EPA 537 mod QSM 5.1 
table B-15 

ng/l ng/l ng/l ng/l LC/MS/MS Miscellaneous 

1 2.7 1.80.896:2 fluorotelomersulfonate 14434 27619-97-2 < 1.8 

1 2.7 1.80.898:2 fluorotelomersulfonate 14434 39108-34-4 < 1.8 

1 2.7 2.10.89NEtFOSAA 14434 2991-50-6 < 2.1 

NEtFOSAA is the acronym for N-ethyl perfluorooctanesulfonamidoacetic Acid.   
1 2.7 2.10.89NMeFOSAA 14434 2355-31-9 < 2.1 

NMeFOSAA is the acronym for N-methyl perfluorooctanesulfonamidoacetic Acid.   
1 1.8 0.980.27Perfluorobutanesulfonate 14434 375-73-5 0.28   J 

1 5.3 4.31.8Perfluorobutanoic acid 14434 375-22-4 7.1 

1 1.8 1.10.45Perfluorodecanoic acid 14434 335-76-2 1.1    J 

1 1.8 1.10.45Perfluorododecanoic acid 14434 307-55-1 < 1.1 

1 1.8 1.10.36Perfluoroheptanoic acid 14434 375-85-9 1.2    J 

1 1.8 0.980.36Perfluorohexanesulfonate 14434 355-46-4 < 0.98 

1 1.8 1.10.45Perfluorohexanoic acid 14434 307-24-4 1.6    J 

1 1.8 1.10.36Perfluorononanoic acid 14434 375-95-1 1.1    J 

1 1.8 1.10.45Perfluoro-octanesulfonate 14434 1763-23-1 7.8 

1 1.8 1.10.45Perfluorooctanoic acid 14434 335-67-1 3.8 

1 5.3 4.31.8Perfluoropentanoic acid 14434 2706-90-3 2.6    J 

1 1.8 1.10.53Perfluorotetradecanoic acid 14434 376-06-7 < 1.1 

1 1.8 1.10.53Perfluorotridecanoic acid 14434 72629-94-8 < 1.1 

1 1.8 1.10.45Perfluoroundecanoic acid 14434 2058-94-8 0.56   J 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

14434 PFAS in Water by 
LC/MS/MS-DoD 

EPA 537 mod QSM 5.1 
table B-15 

1 18255010 09/13/2018  14:05 Mark Makowiecki 1 

14465 PFAS Water Prep - DoD EPA 537 mod QSM 5.1 
table B-15 

1 18255010 09/12/2018  09:00 Isaac Phillips-Cary 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  WW 9793112 
ELLE Group #:  1984962 
Matrix: Groundwater 

Sample Description: BAAP-PBGP-PBN-9303B Grab Groundwater 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 09/05/2018 13:40  
SDG#:     PF019-20 

Submittal Date/Time:  09/07/2018 10:10 

  
Limit of 
Quantitation 

Limit of 
Detection 

Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name Result 

EPA 537 mod QSM 5.1 
table B-15 

ng/l ng/l ng/l ng/l LC/MS/MS Miscellaneous 

1 2.6 1.80.886:2 fluorotelomersulfonate 14434 27619-97-2 < 1.8 

1 2.6 1.80.888:2 fluorotelomersulfonate 14434 39108-34-4 < 1.8 

1 2.6 2.10.88NEtFOSAA 14434 2991-50-6 < 2.1 

NEtFOSAA is the acronym for N-ethyl perfluorooctanesulfonamidoacetic Acid.   
1 2.6 2.10.88NMeFOSAA 14434 2355-31-9 < 2.1 

NMeFOSAA is the acronym for N-methyl perfluorooctanesulfonamidoacetic Acid.   
1 1.8 0.960.26Perfluorobutanesulfonate 14434 375-73-5 < 0.96 

1 5.3 4.21.8Perfluorobutanoic acid 14434 375-22-4 6.6 

1 1.8 1.10.44Perfluorodecanoic acid 14434 335-76-2 < 1.1 

1 1.8 1.10.44Perfluorododecanoic acid 14434 307-55-1 < 1.1 

1 1.8 1.10.35Perfluoroheptanoic acid 14434 375-85-9 0.61   J 

1 1.8 0.960.35Perfluorohexanesulfonate 14434 355-46-4 < 0.96 

1 1.8 1.10.44Perfluorohexanoic acid 14434 307-24-4 0.69   J 

1 1.8 1.10.35Perfluorononanoic acid 14434 375-95-1 < 1.1 

1 1.8 1.10.44Perfluoro-octanesulfonate 14434 1763-23-1 0.73   J 

1 1.8 1.10.44Perfluorooctanoic acid 14434 335-67-1 1.2    J 

1 5.3 4.21.8Perfluoropentanoic acid 14434 2706-90-3 2.1    J 

1 1.8 1.10.53Perfluorotetradecanoic acid 14434 376-06-7 < 1.1 

1 1.8 1.10.53Perfluorotridecanoic acid 14434 72629-94-8 < 1.1 

1 1.8 1.10.44Perfluoroundecanoic acid 14434 2058-94-8 < 1.1 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

14434 PFAS in Water by 
LC/MS/MS-DoD 

EPA 537 mod QSM 5.1 
table B-15 

1 18255010 09/13/2018  14:14 Mark Makowiecki 1 

14465 PFAS Water Prep - DoD EPA 537 mod QSM 5.1 
table B-15 

1 18255010 09/12/2018  09:00 Isaac Phillips-Cary 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  WW 9793113 
ELLE Group #:  1984962 
Matrix: Surface Water 

Sample Description: BAAP-POND-3-SW Grab Surface Water 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 09/06/2018 12:00  
SDG#:     PF019-21 

Submittal Date/Time:  09/07/2018 10:10 

  
Limit of 
Quantitation 

Limit of 
Detection 

Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name Result 

EPA 537 mod QSM 5.1 
table B-15 

ng/l ng/l ng/l ng/l LC/MS/MS Miscellaneous 

1 15 9.94.96:2 fluorotelomersulfonate 14434 27619-97-2 < 9.9 

1 15 9.94.98:2 fluorotelomersulfonate 14434 39108-34-4 < 9.9 

1 15 124.9NEtFOSAA 14434 2991-50-6 < 12 

NEtFOSAA is the acronym for N-ethyl perfluorooctanesulfonamidoacetic Acid.   
1 15 124.9NMeFOSAA 14434 2355-31-9 < 12 

NMeFOSAA is the acronym for N-methyl perfluorooctanesulfonamidoacetic Acid.   
1 9.9 5.41.5Perfluorobutanesulfonate 14434 375-73-5 < 5.4 

1 30 249.9Perfluorobutanoic acid 14434 375-22-4 11      J 

1 9.9 5.92.5Perfluorodecanoic acid 14434 335-76-2 < 5.9 

1 9.9 5.92.5Perfluorododecanoic acid 14434 307-55-1 < 5.9 

1 9.9 5.92.0Perfluoroheptanoic acid 14434 375-85-9 < 5.9 

1 9.9 5.42.0Perfluorohexanesulfonate 14434 355-46-4 < 5.4 

1 9.9 5.92.5Perfluorohexanoic acid 14434 307-24-4 < 5.9 

1 9.9 5.92.0Perfluorononanoic acid 14434 375-95-1 < 5.9 

1 9.9 5.92.5Perfluoro-octanesulfonate 14434 1763-23-1 3.7     J 

1 9.9 5.92.5Perfluorooctanoic acid 14434 335-67-1 3.5     J 

1 30 249.9Perfluoropentanoic acid 14434 2706-90-3 < 24 

1 9.9 5.93.0Perfluorotetradecanoic acid 14434 376-06-7 < 5.9 

1 9.9 5.93.0Perfluorotridecanoic acid 14434 72629-94-8 < 5.9 

1 9.9 5.92.5Perfluoroundecanoic acid 14434 2058-94-8 < 5.9 

Reporting limits were raised due to interference from the sample matrix. 

Laboratory Sample Analysis Record 

Analyst Dilution
Factor

Trial# Batch#  Analysis
Date and Time

CAT 
No. 

Analysis Name Method 

14434 PFAS in Water by 
LC/MS/MS-DoD 

EPA 537 mod QSM 5.1 
table B-15 

1 18255010 09/13/2018  14:32 Mark Makowiecki 1 

14465 PFAS Water Prep - DoD EPA 537 mod QSM 5.1 
table B-15 

1 18255010 09/12/2018  09:00 Isaac Phillips-Cary 1 

*=This limit was used in the evaluation of the final result 
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Quality Control Summary 

Group Number: 1984962 Client Name: ARCADIS 
Reported: 09/25/2018 13:21 

Matrix QC may not be reported if insufficient sample or site-specific QC samples were not submitted.  In these situations, to demonstrate precision and accuracy at a 
batch level, a LCS/LCSD was performed, unless otherwise specified in the method. 
 
All Inorganic Initial Calibration and Continuing Calibration Blanks met acceptable method criteria unless otherwise noted on the Analysis Report. 

Method Blank 

Analysis Name Result DL** LOD LOQ 

ng/g ng/g ng/g ng/g 

Batch number: 18255011 Sample number(s): 9793090-9793092,9793094-9793096 
2.0 1.9 0.60 < 1.9 6:2 fluorotelomersulfonate 
2.0 1.9 0.50 < 1.9 8:2 fluorotelomersulfonate 
3.0 2.0 0.50 < 2.0 NEtFOSAA 
3.0 2.0 0.50 < 2.0 NMeFOSAA 
0.80 0.60 0.20 < 0.60 Perfluorobutanesulfonate 
0.80 0.68 0.20 < 0.68 Perfluorobutanoic acid 
1.0 0.68 0.30 < 0.68 Perfluorodecanoic acid 
0.80 0.68 0.20 < 0.68 Perfluorododecanoic acid 
0.80 0.68 0.20 < 0.68 Perfluoroheptanoic acid 
0.80 0.64 0.20 < 0.64 Perfluorohexanesulfonate 
0.80 0.68 0.20 < 0.68 Perfluorohexanoic acid 
0.80 0.68 0.20 < 0.68 Perfluorononanoic acid 
0.80 0.65 0.20 < 0.65 Perfluoro-octanesulfonate 
0.80 0.68 0.20 < 0.68 Perfluorooctanoic acid 
0.80 0.68 0.20 < 0.68 Perfluoropentanoic acid 
0.80 0.68 0.20 < 0.68 Perfluorotetradecanoic acid 
0.80 0.68 0.20 < 0.68 Perfluorotridecanoic acid 
0.80 0.68 0.20 < 0.68 Perfluoroundecanoic acid 

ng/l ng/l ng/l ng/l 

Batch number: 18255010 Sample number(s): 9793089,9793093,9793097-9793101,9793103-9793106,9793108-9793113 
3.0 2.0 1.0 < 2.0 6:2 fluorotelomersulfonate 
3.0 2.0 1.0 < 2.0 8:2 fluorotelomersulfonate 
3.0 2.4 1.0 < 2.4 NEtFOSAA 
3.0 2.4 1.0 < 2.4 NMeFOSAA 
2.0 1.1 0.30 < 1.1 Perfluorobutanesulfonate 
6.0 4.8 2.0 < 4.8 Perfluorobutanoic acid 
2.0 1.2 0.50 < 1.2 Perfluorodecanoic acid 
2.0 1.2 0.50 < 1.2 Perfluorododecanoic acid 
2.0 1.2 0.40 < 1.2 Perfluoroheptanoic acid 
2.0 1.1 0.40 < 1.1 Perfluorohexanesulfonate 
2.0 1.2 0.50 < 1.2 Perfluorohexanoic acid 
2.0 1.2 0.40 < 1.2 Perfluorononanoic acid 
2.0 1.2 0.50 < 1.2 Perfluoro-octanesulfonate 
2.0 1.2 0.50 < 1.2 Perfluorooctanoic acid 
6.0 4.8 2.0 < 4.8 Perfluoropentanoic acid 
2.0 1.2 0.60 < 1.2 Perfluorotetradecanoic acid 
2.0 1.2 0.60 < 1.2 Perfluorotridecanoic acid 
2.0 1.2 0.50 < 1.2 Perfluoroundecanoic acid 

 *- Outside of specification 
**-This limit was used in the evaluation of the final result for the blank 
(1) The result for one or both determinations was less than five times the LOQ. 
(2) The unspiked result was more than four times the spike added. 
(3) The surrogate spike amount was less than the LOD. 
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Quality Control Summary 

Group Number: 1984962 Client Name: ARCADIS 
Reported: 09/25/2018 13:21 

Method Blank (continued) 

Analysis Name Result DL** LOD LOQ 

ng/l ng/l ng/l ng/l 

Batch number: 18257020 Sample number(s): 9793102,9793107 
3.0 2.0 1.0 < 2.0 6:2 fluorotelomersulfonate 
3.0 2.0 1.0 < 2.0 8:2 fluorotelomersulfonate 
3.0 2.4 1.0 < 2.4 NEtFOSAA 
3.0 2.4 1.0 < 2.4 NMeFOSAA 
2.0 1.1 0.30 < 1.1 Perfluorobutanesulfonate 
6.0 4.8 2.0 < 4.8 Perfluorobutanoic acid 
2.0 1.2 0.50 < 1.2 Perfluorodecanoic acid 
2.0 1.2 0.50 < 1.2 Perfluorododecanoic acid 
2.0 1.2 0.40 < 1.2 Perfluoroheptanoic acid 
2.0 1.1 0.40 < 1.1 Perfluorohexanesulfonate 
2.0 1.2 0.50 < 1.2 Perfluorohexanoic acid 
2.0 1.2 0.40 < 1.2 Perfluorononanoic acid 
2.0 1.2 0.50 0.92   J Perfluoro-octanesulfonate 
2.0 1.2 0.50 < 1.2 Perfluorooctanoic acid 
6.0 4.8 2.0 < 4.8 Perfluoropentanoic acid 
2.0 1.2 0.60 < 1.2 Perfluorotetradecanoic acid 
2.0 1.2 0.60 < 1.2 Perfluorotridecanoic acid 
2.0 1.2 0.50 < 1.2 Perfluoroundecanoic acid 

LCS/LCSD 

RPD
Max 

LCS/LCSD
Limits 

LCSD 
%REC 

LCS
%REC 

LCSD
Conc 

LCSD Spike
Added 

LCS
Conc 

LCS Spike 
Added 

RPD Analysis Name 

ng/g ng/g ng/g ng/g 

Batch number: 18255011 Sample number(s): 9793090-9793092,9793094-9793096 
70-130 125 4.75 3.79 6:2 fluorotelomersulfonate 
70-130 115 4.41 3.83 8:2 fluorotelomersulfonate 
70-130 99 1.35 1.36 NEtFOSAA 
70-130 111 1.52 1.36 NMeFOSAA 
70-130 105 1.27 1.20 Perfluorobutanesulfonate 
70-130 120 1.63 1.36 Perfluorobutanoic acid 
70-130 110 1.49 1.36 Perfluorodecanoic acid 
70-130 113 1.54 1.36 Perfluorododecanoic acid 
70-130 118 1.60 1.36 Perfluoroheptanoic acid 
70-130 108 1.40 1.29 Perfluorohexanesulfonate 
70-130 117 1.59 1.36 Perfluorohexanoic acid 
70-130 110 1.50 1.36 Perfluorononanoic acid 
70-130 108 1.41 1.30 Perfluoro-octanesulfonate 
70-130 124 1.69 1.36 Perfluorooctanoic acid 
70-130 117 1.59 1.36 Perfluoropentanoic acid 

 *- Outside of specification 
**-This limit was used in the evaluation of the final result for the blank 
(1) The result for one or both determinations was less than five times the LOQ. 
(2) The unspiked result was more than four times the spike added. 
(3) The surrogate spike amount was less than the LOD. 
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Quality Control Summary 

Group Number: 1984962 Client Name: ARCADIS 
Reported: 09/25/2018 13:21 

LCS/LCSD (continued) 

RPD
Max 

LCS/LCSD
Limits 

LCSD 
%REC 

LCS
%REC 

LCSD
Conc 

LCSD Spike
Added 

LCS
Conc 

LCS Spike 
Added 

RPD Analysis Name 

ng/g ng/g ng/g ng/g 

70-130 107 1.45 1.36 Perfluorotetradecanoic acid 
70-130 104 1.41 1.36 Perfluorotridecanoic acid 
70-130 110 1.49 1.36 Perfluoroundecanoic acid 

ng/l ng/l ng/l ng/l 

Batch number: 18255010 Sample number(s): 9793089,9793093,9793097-9793101,9793103-9793106,9793108-9793113 
70-130 115 17.45 15.17 6:2 fluorotelomersulfonate 
70-130 100 15.29 15.33 8:2 fluorotelomersulfonate 
60-131 98 5.33 5.44 NEtFOSAA 
67-124 89 4.84 5.44 NMeFOSAA 
72-127 113 5.43 4.81 Perfluorobutanesulfonate 
70-130 121 6.57 5.44 Perfluorobutanoic acid 
67-141 117 6.35 5.44 Perfluorodecanoic acid 
72-137 127 6.91 5.44 Perfluorododecanoic acid 
75-139 121 6.57 5.44 Perfluoroheptanoic acid 
71-130 122 6.25 5.14 Perfluorohexanesulfonate 
77-132 120 6.52 5.44 Perfluorohexanoic acid 
73-144 115 6.28 5.44 Perfluorononanoic acid 
67-134 109 5.67 5.20 Perfluoro-octanesulfonate 
76-136 118 6.44 5.44 Perfluorooctanoic acid 
70-130 116 6.29 5.44 Perfluoropentanoic acid 
70-142 100 5.41 5.44 Perfluorotetradecanoic acid 
57-137 123 6.70 5.44 Perfluorotridecanoic acid 
83-132 114 6.18 5.44 Perfluoroundecanoic acid 

Batch number: 18257020 Sample number(s): 9793102,9793107 
70-130 102 15.49 15.17 6:2 fluorotelomersulfonate 
70-130 83 12.71 15.33 8:2 fluorotelomersulfonate 
60-131 98 5.31 5.44 NEtFOSAA 
67-124 82 4.43 5.44 NMeFOSAA 
72-127 98 4.69 4.81 Perfluorobutanesulfonate 
70-130 112 6.08 5.44 Perfluorobutanoic acid 
67-141 109 5.92 5.44 Perfluorodecanoic acid 
72-137 105 5.69 5.44 Perfluorododecanoic acid 
75-139 111 6.03 5.44 Perfluoroheptanoic acid 
71-130 107 5.50 5.14 Perfluorohexanesulfonate 
77-132 109 5.91 5.44 Perfluorohexanoic acid 
73-144 112 6.10 5.44 Perfluorononanoic acid 
67-134 100 5.19 5.20 Perfluoro-octanesulfonate 
76-136 108 5.87 5.44 Perfluorooctanoic acid 
70-130 119 6.45 5.44 Perfluoropentanoic acid 
70-142 100 5.44 5.44 Perfluorotetradecanoic acid 
57-137 91 4.97 5.44 Perfluorotridecanoic acid 
83-132 91 4.93 5.44 Perfluoroundecanoic acid 

 *- Outside of specification 
**-This limit was used in the evaluation of the final result for the blank 
(1) The result for one or both determinations was less than five times the LOQ. 
(2) The unspiked result was more than four times the spike added. 
(3) The surrogate spike amount was less than the LOD. 
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Quality Control Summary 

Group Number: 1984962 Client Name: ARCADIS 
Reported: 09/25/2018 13:21 

LCS/LCSD (continued) 

RPD
Max 

LCS/LCSD
Limits 

LCSD 
%REC 

LCS
%REC 

LCSD
Conc 

LCSD Spike
Added 

LCS
Conc 

LCS Spike 
Added 

RPD Analysis Name 

% % % % 

Batch number: 18254820010B Sample number(s): 9793090-9793092,9793094-9793096 
99-101 100 89.39 89.5 Moisture 
99-101 100 89.39 89.5 Moisture 
99-101 100 89.39 89.5 Moisture Duplicate 

MS/MSD 
Unspiked (UNSPK) = the sample used in conjunction with the matrix spike 

Analysis Name Unspiked 
Conc 

MS Spike
Added 

MS
Conc 

MSD Spike
Added 

MSD
Conc 

MS
%Rec 

MSD 
%Rec 

MS/MSD
Limits 

RPD RPD
Max

ng/g ng/g ng/g ng/g ng/g 

Batch number:  18255011 Sample number(s): 9793090-9793092,9793094-9793096 UNSPK: 9793090 
3.54 4.44 3.51 < 1.8 6:2 fluorotelomersulfonate 3.96 112 70-130 11 30 126 
3.58 4.35 3.55 < 1.8 8:2 fluorotelomersulfonate 3.64 102 70-130 18 30 123 
1.27 1.37 1.26 < 1.9 NEtFOSAA 1.44 114 70-130 5 30 109 
1.27 1.29 1.26 < 1.9 NMeFOSAA 1.41 111 70-130 9 30 102 
1.12 1.20 1.11 < 0.57 Perfluorobutanesulfonate 1.18 105 70-130 2 30 108 
1.27 1.50 1.26 < 0.64 Perfluorobutanoic acid 1.51 119 70-130 0 30 119 
1.27 1.53 1.26 < 0.64 Perfluorodecanoic acid 1.53 121 70-130 0 30 121 
1.27 1.52 1.26 < 0.64 Perfluorododecanoic acid 1.38 109 70-130 10 30 121 
1.27 1.52 1.26 < 0.64 Perfluoroheptanoic acid 1.48 117 70-130 2 30 120 
1.20 1.25 1.19 < 0.60 Perfluorohexanesulfonate 1.34 111 70-130 7 30 105 
1.27 1.58 1.26 < 0.64 Perfluorohexanoic acid 1.62 127 70-130 2 30 126 
1.27 1.40 1.26 < 0.64 Perfluorononanoic acid 1.41 111 70-130 1 30 111 
1.22 1.38 1.20 < 0.61 Perfluoro-octanesulfonate 1.54 127 70-130 11 30 115 
1.27 1.48 1.26 < 0.64 Perfluorooctanoic acid 1.59 125 70-130 7 30 117 
1.27 1.44 1.26 < 0.64 Perfluoropentanoic acid 1.65 130 70-130 13 30 115 
1.27 1.39 1.26 < 0.64 Perfluorotetradecanoic acid 1.37 108 70-130 2 30 110 
1.27 1.35 1.26 < 0.64 Perfluorotridecanoic acid 1.45 114 70-130 8 30 107 
1.27 1.56 1.26 < 0.64 Perfluoroundecanoic acid 1.23 96 70-130 24 30 124 

ng/l ng/l ng/l ng/l ng/l 

Batch number:  18255010 Sample number(s): 9793089,9793093,9793097-9793101,9793103-9793106,9793108-9793113 UNSPK: 9793097 

75.54 90.49 74.68 < 9.9 6:2 fluorotelomersulfonate 88 116 70-130 3 30 121 
76.34 81.55 75.46 < 9.9 8:2 fluorotelomersulfonate 86.28 113 70-130 6 30 108 
27.09 22.83 26.78 < 12 NEtFOSAA 25.26 93 60-131 10 30 85 
27.09 31.34 26.78 < 12 NMeFOSAA 27.35 101 67-124 14 30 117 
23.96 27.6 23.69 < 5.4 Perfluorobutanesulfonate 28.52 119 72-127 3 30 117 
27.09 43.3 26.78 10.19 Perfluorobutanoic acid 41.83 117 70-130 3 30 124 

 *- Outside of specification 
**-This limit was used in the evaluation of the final result for the blank 
(1) The result for one or both determinations was less than five times the LOQ. 
(2) The unspiked result was more than four times the spike added. 
(3) The surrogate spike amount was less than the LOD. 
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Quality Control Summary 

Group Number: 1984962 Client Name: ARCADIS 
Reported: 09/25/2018 13:21 

MS/MSD (continued) 
Unspiked (UNSPK) = the sample used in conjunction with the matrix spike 

Analysis Name Unspiked 
Conc 

MS Spike
Added 

MS
Conc 

MSD Spike
Added 

MSD
Conc 

MS
%Rec 

MSD 
%Rec 

MS/MSD
Limits 

RPD RPD
Max

ng/l ng/l ng/l ng/l ng/l 

27.09 32.24 26.78 < 5.9 Perfluorodecanoic acid 32.89 121 67-141 2 30 120 
27.09 29.35 26.78 < 5.9 Perfluorododecanoic acid 30.9 114 72-137 5 30 110 
27.09 32.39 26.78 < 5.9 Perfluoroheptanoic acid 33.72 124 75-139 4 30 121 
25.62 28.27 25.33 < 5.4 Perfluorohexanesulfonate 28.2 110 71-130 0 30 112 
27.09 33.13 26.78 < 5.9 Perfluorohexanoic acid 32.67 121 77-132 1 30 124 
27.09 32.11 26.78 < 5.9 Perfluorononanoic acid 32.37 119 73-144 1 30 120 
25.9 31.08 25.6 2.71 Perfluoro-octanesulfonate 32.36 115 67-134 4 30 111 

27.09 33.37 26.78 2.83 Perfluorooctanoic acid 34.27 116 76-136 3 30 114 
27.09 34.22 26.78 < 24 Perfluoropentanoic acid 35.18 130 70-130 3 30 128 
27.09 29.57 26.78 < 5.9 Perfluorotetradecanoic acid 30.78 114 70-142 4 30 110 
27.09 29.51 26.78 < 5.9 Perfluorotridecanoic acid 28.03 103 57-137 5 30 110 
27.09 30.09 26.78 < 5.9 Perfluoroundecanoic acid 32.91 121 83-132 9 30 112 

Laboratory Duplicate 
Background (BKG) = the sample used in conjunction with the duplicate 

Analysis Name BKG Conc DUP Conc DUP RPD DUP RPD Max 

% % 

Batch number: 18254820010B Sample number(s): 9793090-9793092,9793094-9793096 BKG: 9793090 
4 5 51.32 49.46 Moisture 
4 5 51.32 49.46 Moisture 
4 5 51.32 49.46 Moisture Duplicate 

Labeled Isotope Quality Control 

Labeled isotope recoveries which are outside of the QC window are confirmed 
unless otherwise noted on the analysis report. 

Analysis Name: PFAS in Water by LC/MS/MS-DoD 
Batch number: 18255010 

13C4-PFBA 
%Rec    LOD 
              (ng/l) 

13C5-PFPeA 
%Rec    LOD 
              (ng/l) 

13C3-PFBS
%Rec    LOD 
              (ng/l) 

13C5-PFHxA
%Rec    LOD 
              (ng/l) 

13C3-PFHxS 
%Rec    LOD 
              (ng/l) 

13C4-PFHpA
%Rec    LOD 
              (ng/l) 

9793089 86        8.3 75        2.5 81        8.3 78        1.7 85        8.3 80        1.7 
9793093 84        8.5 76        2.5 78        8.5 80        1.7 82        8.5 75        1.7 
9793097 88        49 81        15 86        49 90        9.9 93        49 93        9.9 
9793098 91        49 87        15 89        49 85        9.8 88        49 84        9.8 

 *- Outside of specification 
**-This limit was used in the evaluation of the final result for the blank 
(1) The result for one or both determinations was less than five times the LOQ. 
(2) The unspiked result was more than four times the spike added. 
(3) The surrogate spike amount was less than the LOD. 
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Quality Control Summary 

Group Number: 1984962 Client Name: ARCADIS 
Reported: 09/25/2018 13:21 

Labeled Isotope Quality Control 

Labeled isotope recoveries which are outside of the QC window are confirmed 
unless otherwise noted on the analysis report. 

Analysis Name: PFAS in Water by LC/MS/MS-DoD 
Batch number: 18255010 

13C4-PFBA 
%Rec    LOD 
              (ng/l) 

13C5-PFPeA 
%Rec    LOD 
              (ng/l) 

13C3-PFBS
%Rec    LOD 
              (ng/l) 

13C5-PFHxA
%Rec    LOD 
              (ng/l) 

13C3-PFHxS 
%Rec    LOD 
              (ng/l) 

13C4-PFHpA
%Rec    LOD 
              (ng/l) 

9793099 92        50 90        15 87        50 91        10 95        50 93        10 
9793100 93        8.8 87        2.6 87        8.8 90        1.8 93        8.8 85        1.8 
9793101 85        50 81        15 83        50 80        10 82        50 80        10 
9793103 97        12 82        3.7 83        12 98        2.5 98        12 97        2.5 
9793104 93        8.5 81        2.6 82        8.5 88        1.7 86        8.5 83        1.7 
9793105 90        12 77        3.7 78        12 91        2.5 94        12 86        2.5 
9793106 91        8.6 85        2.6 82        8.6 88        1.7 93        8.6 88        1.7 
9793108 80        8.4 71        2.5 73        8.4 72        1.7 69        8.4 69        1.7 
9793109 94        8.9 79        2.7 84        8.9 95        1.8 97        8.9 92        1.8 
9793110 90        12 77        3.7 85        12 89        2.5 95        12 91        2.5 
9793111 87        8.9 73        2.7 75        8.9 81        1.8 81        8.9 83        1.8 
9793112 79        8.8 74        2.6 76        8.8 76        1.8 78        8.8 83        1.8 
9793113 88        49 84        15 88        49 88        9.9 90        49 84        9.9 
Blank 96        10 91        3.0 90        10 98        2.0 101       10 94        2.0 
LCS 87        10 80        3.0 82        10 87        2.0 89        10 84        2.0 
MS 91        49 87        15 89        49 85        9.8 88        49 84        9.8 
MSD 92        50 90        15 87        50 91        10 95        50 93        10 

13C4-PFBA 13C5-PFPeA 13C3-PFBS 13C5-PFHxA 13C3-PFHxS 13C4-PFHpA 

Limits: 50-150 50-150 50-150 50-150 50-150 50-150 

13C2-6:2-FTS 
%Rec    LOD 
              (ng/l) 

13C8-PFOA 
%Rec    LOD 
              (ng/l) 

13C8-PFOS
%Rec    LOD 
              (ng/l) 

13C9-PFNA
%Rec    LOD 
              (ng/l) 

13C6-PFDA 
%Rec    LOD 
              (ng/l) 

13C2-8:2-FTS
%Rec    LOD 
              (ng/l) 

9793089 90        8.3 85        1.7 78        8.3 84        1.7 79        1.7 92        5.0 
9793093 94        8.5 88        1.7 78        8.5 85        1.7 84        1.7 88        5.1 
9793097 104       49 91        9.9 89        49 95        9.9 88        9.9 101       30 
9793098 97        49 88        9.8 88        49 89        9.8 91        9.8 103       30 
9793099 105       50 94        10 99        50 93        10 93        10 105       30 
9793100 98        8.8 93        1.8 97        8.8 103       1.8 86        1.8 97        5.3 
9793101 98        50 83        10 85        50 85        10 82        10 98        30 
9793103 113       12 98        2.5 93        12 93        2.5 87        2.5 91        7.5 
9793104 81        8.5 80        1.7 65        8.5 73        1.7 56        1.7 72        5.1 
9793105 95        12 90        2.5 90        12 97        2.5 87        2.5 97        7.5 
9793106 100       8.6 99        1.7 86        8.6 91        1.7 90        1.7 112       5.2 
9793108 85        8.4 73        1.7 84        8.4 108       1.7 69        1.7 83        5.0 
9793109 110       8.9 97        1.8 98        8.9 113       1.8 86        1.8 97        5.4 
9793110 99        12 92        2.5 92        12 105       2.5 85        2.5 95        7.5 
9793111 89        8.9 72        1.8 82        8.9 90        1.8 78        1.8 81        5.3 
9793112 78        8.8 78        1.8 75        8.8 77        1.8 72        1.8 83        5.3 
9793113 99        49 95        9.9 80        49 82        9.9 79        9.9 91        30 

 *- Outside of specification 
**-This limit was used in the evaluation of the final result for the blank 
(1) The result for one or both determinations was less than five times the LOQ. 
(2) The unspiked result was more than four times the spike added. 
(3) The surrogate spike amount was less than the LOD. 
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Quality Control Summary 

Group Number: 1984962 Client Name: ARCADIS 
Reported: 09/25/2018 13:21 

Labeled Isotope Quality Control (continued) 

Labeled isotope recoveries which are outside of the QC window are confirmed 
unless otherwise noted on the analysis report. 

Analysis Name: PFAS in Water by LC/MS/MS-DoD 
Batch number: 18255010 

13C2-6:2-FTS 
%Rec    LOD 
              (ng/l) 

13C8-PFOA 
%Rec    LOD 
              (ng/l) 

13C8-PFOS
%Rec    LOD 
              (ng/l) 

13C9-PFNA
%Rec    LOD 
              (ng/l) 

13C6-PFDA 
%Rec    LOD 
              (ng/l) 

13C2-8:2-FTS
%Rec    LOD 
              (ng/l) 

Blank 106       10 102       2.0 93        10 93        2.0 91        2.0 94        6.0 
LCS 99        10 88        2.0 86        10 88        2.0 84        2.0 98        6.0 
MS 97        49 88        9.8 88        49 89        9.8 91        9.8 103       30 
MSD 105       50 94        10 99        50 93        10 93        10 105       30 

13C2-6:2-FTS 13C8-PFOA 13C8-PFOS 13C9-PFNA 13C6-PFDA 13C2-8:2-FTS 

Limits: 50-150 50-150 50-150 50-150 50-150 50-150 

d3-NMeFOSAA 
%Rec    LOD 
              (ng/l) 

13C7-PFUnDA 
%Rec    LOD 
              (ng/l) 

d5-NEtFOSAA
%Rec    LOD 
              (ng/l) 

13C2-PFDoDA
%Rec    LOD 
              (ng/l) 

13C2-PFTeDA 
%Rec    LOD 
              (ng/l) 

9793089 87        6.6 78        3.3 69        6.6 82        4.1 61        4.1 
9793093 103       6.8 82        3.4 91        6.8 84        4.2 80        4.2 
9793097 108       39 96        20 97        39 90        25 79        25 
9793098 92        39 90        20 99        39 94        25 74        25 
9793099 107       40 93        20 101       40 89        25 78        25 
9793100 107       7.1 86        3.5 96        7.1 94        4.4 82        4.4 
9793101 101       40 96        20 101       40 86        25 77        25 
9793103 98        10 91        5.0 85        10 84        6.2 72        6.2 
9793104 57        6.8 50        3.4 50        6.8 54        4.3 44*       4.3 
9793105 104       10 87        5.0 108       10 94        6.2 84        6.2 
9793106 121       6.9 102       3.5 102       6.9 99        4.3 93        4.3 
9793108 79        6.7 67        3.4 57        6.7 63        4.2 65        4.2 
9793109 99        7.1 84        3.6 83        7.1 78        4.5 76        4.5 
9793110 93        10 85        5.0 99        10 87        6.2 78        6.2 
9793111 87        7.1 82        3.6 73        7.1 75        4.5 61        4.5 
9793112 77        7.0 68        3.5 67        7.0 66        4.4 62        4.4 
9793113 88        40 81        20 83        40 76        25 68        25 
Blank 120       8.0 93        4.0 94        8.0 94        5.0 84        5.0 
LCS 104       8.0 90        4.0 93        8.0 82        5.0 79        5.0 
MS 92        39 90        20 99        39 94        25 74        25 
MSD 107       40 93        20 101       40 89        25 78        25 

d3-NMeFOSAA 13C7-PFUnDA d5-NEtFOSAA 13C2-PFDoDA 13C2-PFTeDA 

Limits: 50-150 50-150 50-150 50-150 50-150 

Analysis Name: PFAS in Soil by LC/MS/MS-DoD 
Batch number: 18255011 

13C4-PFBA 
%Rec    LOD 
              (ng/g) 

13C5-PFPeA 
%Rec    LOD 
              (ng/g) 

13C3-PFBS
%Rec    LOD 
              (ng/g) 

13C5-PFHxA
%Rec    LOD 
              (ng/g) 

13C3-PFHxS 
%Rec    LOD 
              (ng/g) 

13C4-PFHpA
%Rec    LOD 
              (ng/g) 

9793090 86        0.57 81        0.57 85        0.57 87        0.38 88        0.57 85        0.57 

 *- Outside of specification 
**-This limit was used in the evaluation of the final result for the blank 
(1) The result for one or both determinations was less than five times the LOQ. 
(2) The unspiked result was more than four times the spike added. 
(3) The surrogate spike amount was less than the LOD. 
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Quality Control Summary 

Group Number: 1984962 Client Name: ARCADIS 
Reported: 09/25/2018 13:21 

Labeled Isotope Quality Control (continued) 

Labeled isotope recoveries which are outside of the QC window are confirmed 
unless otherwise noted on the analysis report. 

Analysis Name: PFAS in Soil by LC/MS/MS-DoD 
Batch number: 18255011 

13C4-PFBA 
%Rec    LOD 
              (ng/g) 

13C5-PFPeA 
%Rec    LOD 
              (ng/g) 

13C3-PFBS
%Rec    LOD 
              (ng/g) 

13C5-PFHxA
%Rec    LOD 
              (ng/g) 

13C3-PFHxS 
%Rec    LOD 
              (ng/g) 

13C4-PFHpA
%Rec    LOD 
              (ng/g) 

9793091 80        0.56 79        0.56 78        0.56 72        0.37 79        0.56 77        0.56 
9793092 77        0.56 72        0.56 75        0.56 71        0.37 76        0.56 78        0.56 
9793094 88        0.58 81        0.58 84        0.58 84        0.39 87        0.58 85        0.58 
9793095 82        0.56 77        0.56 79        0.56 80        0.37 83        0.56 83        0.56 
9793096 80        0.56 75        0.56 75        0.56 75        0.37 78        0.56 77        0.56 
Blank 82        1.2 77        1.2 80        1.2 81        0.80 77        1.2 74        1.2 
LCS 85        1.2 82        1.2 82        1.2 84        0.80 90        1.2 86        1.2 
MS 80        0.56 79        0.56 78        0.56 72        0.37 79        0.56 77        0.56 
MSD 77        0.56 72        0.56 75        0.56 71        0.37 76        0.56 78        0.56 

13C4-PFBA 13C5-PFPeA 13C3-PFBS 13C5-PFHxA 13C3-PFHxS 13C4-PFHpA 

Limits: 50-150 50-150 50-150 50-150 50-150 50-150 

13C2-6:2-FTS 
%Rec    LOD 
              (ng/g) 

13C8-PFOA 
%Rec    LOD 
              (ng/g) 

13C8-PFOS
%Rec    LOD 
              (ng/g) 

13C9-PFNA
%Rec    LOD 
              (ng/g) 

13C6-PFDA 
%Rec    LOD 
              (ng/g) 

13C2-8:2-FTS
%Rec    LOD 
              (ng/g) 

9793090 99        0.85 89        0.57 83        0.85 94        0.38 86        0.57 84        0.85 
9793091 87        0.83 79        0.56 82        0.83 89        0.37 73        0.56 76        0.83 
9793092 90        0.84 79        0.56 73        0.84 86        0.37 73        0.56 90        0.84 
9793094 102       0.87 88        0.58 90        0.87 97        0.39 88        0.58 98        0.87 
9793095 93        0.83 81        0.56 86        0.83 94        0.37 77        0.56 78        0.83 
9793096 97        0.83 83        0.56 77        0.83 82        0.37 74        0.56 84        0.83 
Blank 92        1.8 86        1.2 77        1.8 85        0.80 81        1.2 85        1.8 
LCS 97        1.8 90        1.2 88        1.8 97        0.80 84        1.2 88        1.8 
MS 87        0.83 79        0.56 82        0.83 89        0.37 73        0.56 76        0.83 
MSD 90        0.84 79        0.56 73        0.84 86        0.37 73        0.56 90        0.84 

13C2-6:2-FTS 13C8-PFOA 13C8-PFOS 13C9-PFNA 13C6-PFDA 13C2-8:2-FTS 

Limits: 50-150 50-150 50-150 50-150 50-150 50-150 

d3-NMeFOSAA 
%Rec    LOD 
              (ng/g) 

13C7-PFUnDA 
%Rec    LOD 
              (ng/g) 

d5-NEtFOSAA
%Rec    LOD 
              (ng/g) 

13C2-PFDoDA
%Rec    LOD 
              (ng/g) 

13C2-PFTeDA 
%Rec    LOD 
              (ng/g) 

9793090 85        0.85 92        0.57 79        0.85 88        0.57 83        0.57 
9793091 78        0.83 78        0.56 79        0.83 78        0.56 79        0.56 
9793092 70        0.84 81        0.56 75        0.84 79        0.56 78        0.56 
9793094 86        0.87 95        0.58 82        0.87 91        0.58 103       0.58 
9793095 71        0.83 81        0.56 78        0.83 76        0.56 80        0.56 
9793096 81        0.83 86        0.56 73        0.83 75        0.56 81        0.56 
Blank 85        1.8 87        1.2 88        1.8 81        1.2 84        1.2 
LCS 92        1.8 87        1.2 83        1.8 89        1.2 83        1.2 
MS 78        0.83 78        0.56 79        0.83 78        0.56 79        0.56 

 *- Outside of specification 
**-This limit was used in the evaluation of the final result for the blank 
(1) The result for one or both determinations was less than five times the LOQ. 
(2) The unspiked result was more than four times the spike added. 
(3) The surrogate spike amount was less than the LOD. 
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Quality Control Summary 

Group Number: 1984962 Client Name: ARCADIS 
Reported: 09/25/2018 13:21 

Labeled Isotope Quality Control (continued) 

Labeled isotope recoveries which are outside of the QC window are confirmed 
unless otherwise noted on the analysis report. 

Analysis Name: PFAS in Soil by LC/MS/MS-DoD 
Batch number: 18255011 

d3-NMeFOSAA 
%Rec    LOD 
              (ng/g) 

13C7-PFUnDA 
%Rec    LOD 
              (ng/g) 

d5-NEtFOSAA
%Rec    LOD 
              (ng/g) 

13C2-PFDoDA
%Rec    LOD 
              (ng/g) 

13C2-PFTeDA 
%Rec    LOD 
              (ng/g) 

MSD 70        0.84 81        0.56 75        0.84 79        0.56 78        0.56 
d3-NMeFOSAA 13C7-PFUnDA d5-NEtFOSAA 13C2-PFDoDA 13C2-PFTeDA 

Limits: 50-150 50-150 50-150 50-150 50-150 

Analysis Name: PFAS in Water by LC/MS/MS-DoD 
Batch number: 18257020 

13C4-PFBA 
%Rec    LOD 
              (ng/l) 

13C5-PFPeA 
%Rec    LOD 
              (ng/l) 

13C3-PFBS
%Rec    LOD 
              (ng/l) 

13C5-PFHxA
%Rec    LOD 
              (ng/l) 

13C3-PFHxS 
%Rec    LOD 
              (ng/l) 

13C4-PFHpA
%Rec    LOD 
              (ng/l) 

9793102 89        50 83        15 85        50 90        10 93        50 88        10 
9793107 84        8.4 76        2.5 77        8.4 79        1.7 74        8.4 73        1.7 
Blank 98        10 92        3.0 93        10 98        2.0 102       10 99        2.0 
LCS 94        10 89        3.0 91        10 87        2.0 89        10 87        2.0 

13C4-PFBA 13C5-PFPeA 13C3-PFBS 13C5-PFHxA 13C3-PFHxS 13C4-PFHpA 

Limits: 50-150 50-150 50-150 50-150 50-150 50-150 

13C2-6:2-FTS 
%Rec    LOD 
              (ng/l) 

13C8-PFOA 
%Rec    LOD 
              (ng/l) 

13C8-PFOS
%Rec    LOD 
              (ng/l) 

13C9-PFNA
%Rec    LOD 
              (ng/l) 

13C6-PFDA 
%Rec    LOD 
              (ng/l) 

13C2-8:2-FTS
%Rec    LOD 
              (ng/l) 

9793102 102       50 89        10 87        50 91        10 87        10 103       30 
9793107 97        8.4 80        1.7 70        8.4 78        1.7 70        1.7 88        5.0 
Blank 122       10 101       2.0 95        10 102       2.0 94        2.0 98        6.0 
LCS 109       10 90        2.0 90        10 95        2.0 86        2.0 111       6.0 

13C2-6:2-FTS 13C8-PFOA 13C8-PFOS 13C9-PFNA 13C6-PFDA 13C2-8:2-FTS 

Limits: 50-150 50-150 50-150 50-150 50-150 50-150 

d3-NMeFOSAA 
%Rec    LOD 
              (ng/l) 

13C7-PFUnDA 
%Rec    LOD 
              (ng/l) 

d5-NEtFOSAA
%Rec    LOD 
              (ng/l) 

13C2-PFDoDA
%Rec    LOD 
              (ng/l) 

13C2-PFTeDA 
%Rec    LOD 
              (ng/l) 

9793102 87        40 91        20 94        40 91        25 92        25 
9793107 73        6.7 68        3.4 64        6.7 62        4.2 55        4.2 
Blank 100       8.0 91        4.0 85        8.0 85        5.0 83        5.0 
LCS 93        8.0 96        4.0 86        8.0 89        5.0 77        5.0 

d3-NMeFOSAA 13C7-PFUnDA d5-NEtFOSAA 13C2-PFDoDA 13C2-PFTeDA 

Limits: 50-150 50-150 50-150 50-150 50-150 

 *- Outside of specification 
**-This limit was used in the evaluation of the final result for the blank 
(1) The result for one or both determinations was less than five times the LOQ. 
(2) The unspiked result was more than four times the spike added. 
(3) The surrogate spike amount was less than the LOD. 
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     Explanation of Symbols and Abbreviations 
 

3768  0618 

The following defines common symbols and abbreviations used in reporting technical data: 

 BMQL Below Minimum Quantitation Level 
 C degrees Celsius 
 cfu colony forming units 
 CP Units cobalt-chloroplatinate units 
 F degrees Fahrenheit 
 g gram(s) 
 IU International Units 
 kg kilogram(s) 
 L liter(s) 
 lb. pound(s) 
 m3 cubic meter(s) 
 meq milliequivalents 
 mg milligram(s) 

 mL milliliter(s) 
 MPN Most Probable Number 
 N.D. non-detect 
 ng nanogram(s) 
 NTU nephelometric turbidity units 
 pg/L picogram/liter 
 RL Reporting Limit 
 TNTC Too Numerous To Count 
 µg microgram(s) 
 µL microliter(s) 
 umhos/cm micromhos/cm 
 MCL Maximum Contamination Limit 

 < less than 
 > greater than 
 ppm parts per million - One ppm is equivalent to one milligram per kilogram (mg/kg) or one gram per million grams.  For 

aqueous liquids, ppm is usually taken to be equivalent to milligrams per liter (mg/l), because one liter of water has a weight 
very close to a kilogram.  For gases or vapors, one ppm is equivalent to one microliter per liter of gas. 

 ppb parts per billion 
 Dry weight Results printed under this heading have been adjusted for moisture content.  This increases the analyte weight 
 basis  concentration to approximate the value present in a similar sample without moisture.  All other results are reported on an 

as-received basis. 
 
 
Analytical test results meet all requirements of the associated regulatory program (i.e., NELAC (TNI), DoD, and ISO 17025) unless 

otherwise noted under the individual analysis. 

Measurement uncertainty values, as applicable, are available upon request. 

Tests results relate only to the sample tested.  Clients should be aware that a critical step in a chemical or microbiological analysis is the 
collection of the sample.  Unless the sample analyzed is truly representative of the bulk of material involved, the test results will be 
meaningless.  If you have questions regarding the proper techniques of collecting samples, please contact us.  We cannot be held 
responsible for sample integrity, however, unless sampling has been performed by a member of our staff. 

This report shall not be reproduced except in full, without the written approval of the laboratory. 

Times are local to the area of activity.  Parameters listed in the 40 CFR Part 136 Table II as “analyze immediately” are not performed within 
15 minutes. 
 

WARRANTY AND LIMITS OF LIABILITY - In accepting analytical work, we warrant the accuracy of test results for the sample as submitted.  
THE FOREGOING EXPRESS WARRANTY IS EXCLUSIVE AND IS GIVEN IN LIEU OF ALL OTHER WARRANTIES, EXPRESSED OR 
IMPLIED.  WE DISCLAIM ANY OTHER WARRANTIES, EXPRESSED OR IMPLIED, INCLUDING A WARRANTY OF FITNESS FOR 
PARTICULAR PURPOSE AND WARRANTY OF MERCHANTABILITY.  IN NO EVENT SHALL EUROFINS LANCASTER LABORATORIES 
ENVIRONMENTAL, LLC BE LIABLE FOR INDIRECT, SPECIAL, CONSEQUENTIAL, OR INCIDENTAL DAMAGES INCLUDING, BUT NOT 
LIMITED TO, DAMAGES FOR LOSS OF PROFIT OR GOODWILL REGARDLESS OF (A) THE NEGLIGENCE (EITHER SOLE OR 
CONCURRENT) OF EUROFINS LANCASTER LABORATORIES ENVIRONMENTAL AND (B) WHETHER EUROFINS LANCASTER 
LABORATORIES ENVIRONMENTAL HAS BEEN INFORMED OF THE POSSIBILITY OF SUCH DAMAGES.  We accept no legal 
responsibility for the purposes for which the client uses the test results.  No purchase order or other order for work shall be accepted by 
Eurofins Lancaster Laboratories Environmental which includes any conditions that vary from the Standard Terms and Conditions, and 
Eurofins Lancaster Laboratories Environmental hereby objects to any conflicting terms contained in any acceptance or order submitted by 
client. 

Page 45 of 46



Data Qualifiers

Qualifier Definition
C Result confirmed by reanalysis

D1 Indicates for dual column analyses that the result is reported from column 1

D2 Indicates for dual column analyses that the result is reported from column 2

E Concentration exceeds the calibration range

K1 Initial Calibration Blank is above the QC limit and the sample result is ND

K2 Continuing Calibration Blank is above the QC limit and the sample result is ND

K3 Initial Calibration Verification is above the QC limit and the sample result is ND

K4 Continuing Calibration Verification is above the QC limit and the sample result is ND

J (or G, I, X) Estimated value >= the Method Detection Limit (MDL or DL) and < the Limit of Quantitation (LOQ or RL)

P Concentration difference between the primary and confirmation column >40%.  The lower result is reported.

P^ Concentration difference between the primary and confirmation column > 40%.  The higher result is reported.

U Analyte was not detected at the value indicated

V Concentration difference between the primary and confirmation column >100%.  The reporting limit is raised 

due to this disparity and evident interference.

W The dissolved oxygen uptake for the unseeded blank is greater than 0.20 mg/L.

Z Laboratory Defined - see analysis report

Additional Organic and Inorganic CLP qualifiers may be used with Form 1 reports as defined by the CLP methods.

Qualifiers specific to Dioxin/Furans and PCB Congeners are detailed on the individual Analysis Report.
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SUMMARY 
This data quality assessment summarizes the review of Sample Delivery Group (SDG) # PF010 for 
samples collected in association with the Badger Army Ammunition Plant.  The review was conducted as 
a Stage 3/4 evaluation and included review of data package completeness.  Only analytical data 
associated with constituents of concern were reviewed for this validation. Field documentation was not 
included in this review.  Included with this assessment are the validation annotated sample result sheets, 
and chain of custody.  Analyses were performed on the following samples: 

Sample ID Lab ID Matrix 
Sample 

Collection 
Date 

Parent Sample 
Analysis 

PFAS VOC MET 

BAAP-PBGP-PBN-8201A 9779469 Water 8/29/2018  X   

BAAP-PBGP-PBN-8201B 9779470 Water 8/29/2018  X   

BAAP-PBGP-PBN-8201C 9779471 Water 8/28/2018  X   

BAAP-PBGP-PBN-8205B 9779472 Water 8/29/2018  X   

BAAP-EB-GW-082918-1 9779473 Water 8/29/2018  X   

BAAP-EB-GW-082818-2 9779474 Water 8/28/2018  X   

BAAP-EB-GW-082918-3 9779475 Water 8/29/2018  X   

BAAP-EB-GW-082918-4 9779476 Water 8/29/2018  X   

BAAP-EB-GW-082918-5 9779477 Water 8/29/2018  X   

Note: 

1. Stage 4 validation was performed on sample location BAAP-PBGP-PBN-8201A. 
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ANALYTICAL DATA PACKAGE DOCUMENTATION 

The table below is the evaluation of the data package completeness. 

Items Reviewed 

Reported 
Performance 
Acceptable 

Not 
Required No Yes No Yes 

1. Sample receipt condition  X X   

2.  Requested analyses and sample results  X  X  

3. Master tracking list  X  X  

4. Methods of analysis  X  X  

5. Reporting limits   X  X  

6. Sample collection date  X  X  

7. Laboratory sample received date  X  X  

8. Sample preservation verification (as applicable)  X  X  

9. Sample preparation/extraction/analysis dates  X  X  

10. Fully executed Chain-of-Custody (COC) form   X  X  

11. Narrative summary of QA or sample problems provided  X  X  

12. Data Package Completeness and Compliance  X  X  
Note: 
QA - Quality Assurance 
 
1. There were discrepancies between the chain of custody and sample identification on the bottle labels.  Arcadis 

responded by email with direction to the lab. See the chain of custody and attached emails at the end of this 
report. 
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ORGANIC ANALYSIS INTRODUCTION 

Analyses were performed according to United States Environmental Protection Agency (USEPA) 
Modified Method 537.  Data were reviewed in accordance with USEPA Method 537, ELLE SOPs T-
PFAS-WI12031 and T-PFAS-WI14355, Department of Defense (DoD) Quality Systems Manual (QSM) 
5.1, and Draft Final Programmatic Uniform Federal Policy-Quality Assurance Project Plan USAEC PFAS 
PA/SI Active Army Installations, July 2018 (Arcadis). 

The data review process is an evaluation of data on a technical basis rather than a determination of 
contract compliance.  As such, the standards against which the data are being weighed may differ from 
those specified in the analytical method.  It is assumed that the data package represents the best efforts 
of the laboratory and had already been subjected to adequate and sufficient quality review prior to 
submission. 

During the review process, laboratory qualified and unqualified data are verified against the supporting 
documentation.  Based on this evaluation, qualifier codes may be added, deleted, or modified by the data 
reviewer.  Results are qualified with the following codes in accordance with USEPA National Functional 
Guidelines: 

• Concentration (C) Qualifiers 

U The compound was analyzed for but not detected.  The associated value is the compound 
quantitation limit. 

B The compound has been found in the sample as well as its associated blank, its presence in 
the sample may be suspect. 

• Quantitation (Q) Qualifiers 

E The compound was quantitated above the calibration range. 

D Concentration is based on a diluted sample analysis. 

• Validation Qualifiers 

J The compound was positively identified; however, the associated numerical value is an 
estimated concentration only.  

UJ The compound was not detected above the reported sample quantitation limit.  However, the 
reported limit is approximate and may or may not represent the actual limit of quantitation. 

JN The analysis indicates the presence of a compound for which there is presumptive evidence to 
make a tentative identification.  The associated numerical value is an estimated concentration 
only. 

UB Compound considered non-detect at the listed value due to associated blank contamination. 

N The analysis indicates the presence of a compound for which there is presumptive evidence to 
make a tentative identification. 

R The sample results are rejected. 

Two facts should be noted by all data users.  First, the "R" flag means that the associated value is 
unusable.  In other words, due to significant quality control (QC) problems, the analysis is invalid and 
provides no information as to whether the compound is present or not.  "R" values should not appear on 
data tables because they cannot be relied upon, even as a last resort.  The second fact to keep in mind is 
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that no compound concentration, even if it has passed all QC tests, is guaranteed to be accurate.  Strict 
QC serves to increase confidence in data but any value potentially contains error. 
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PERFLUOROALKYL SUBSTANCES (PFAS) ANALYSES 

 

1. Holding Times 

The specified holding times for the following methods are presented in the following table.  

Method Matrix Holding Time Preservation 

USEPA modified 
537 

Soil 14 days to extraction; 28 days from 
extraction to analysis 

Cool to <6 °C 

Water 14 days to extraction; 28 days from 
extraction to analysis 

Cool to <6 °C 

All samples were analyzed within the specified holding time criteria.   

2. Blank Contamination 

Quality assurance (QA) blanks (i.e., method, instrument, and equipment rinse blanks) are prepared to 
identify any contamination which may have been introduced into the samples during sample preparation 
or field activity.  Instrument blanks measure carryover in the instrument from one sample to another. 
Method blanks measure laboratory contamination.  Equipment rinse blanks measure contamination of 
samples during field operations. 

A blank action level (BAL) of five times the concentration of a detected compound in an associated blank 
is calculated for QA blanks containing concentrations greater than the detection limit (DL).  The BAL is 
compared to the associated sample results to determine the appropriate qualification of the sample 
results, if needed.   

Compounds were detected in the associated QA blanks; however, the associated sample results were 
greater than the BAL and/or were non-detect. No other qualification of the sample results was required. 

3. Mass Calibration 

Mass calibration and system performance were acceptable. 

4. Calibration  

Satisfactory instrument calibration is established to ensure that the instrument is capable of producing 
acceptable quantitative data.  An initial calibration demonstrates that the instrument is capable of 
acceptable performance at the beginning of an experimental sequence.  The continuing calibration 
verifies that the instrument daily performance is satisfactory. 

4.1 Initial Calibration 

The percent relative standard deviation (%RSD) of the response factors (RF) must be less than 20%, or 
for linear calibration, r2 ≥ 0.99. Analytes must be within 70-130% of their true value for each calibration 
standard. 

4.2 Continuing Calibration 

All target compounds associated with the continuing calibration standard must exhibit a percent difference 
(%D) less than the control limit of 30%. 
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4.3 Instrument Sensitivity Check (ISC) 

The ISC concentration must be at the LOQ. All target compounds associated with the ISC must exhibit a 
percent recovery (%R) of 70 to 130%. 

4.4 Ion Transitions 

Quantitation of analytes must use the ion transitions documented in DoD QSM 5.1 Table B-15.  

All compounds associated with the above calibration checks were within the specified control limits. 

5. Isotopically labeled Standards 

5.1 Extracted Internal Standards (EIS) 

Labeled standards must be added to all field samples and QC samples prior to extraction. For aqueous 
samples prepared by serial dilution instead of SPE, they must be added to samples prior to analysis. EIS 
recoveries must be within DoD QSM 5.1 specified limits of 50% to150%. 

Sample locations associated with EIS exhibiting recoveries outside of the control limits are presented in 
the following table. 

Sample Locations EIS Associated Compound Recovery 

BAAP-PBGP-PBN-8201A 
d5-NEtFOSAA NEtFOSAA 

< 50% but > 25% 
13C2-PFTeDA Perfluorotetradecanoic acid 

BAAP-PBGP-PBN-8201A RE 

13C2-6:2-FTS 6:2 fluorotelomersulfonate < 50% but > 25% 
13C2-PFDODA Perfluorododecanoic acid < 25% 
13C2-PFTEDA Perfluorotetradecanoic acid < 25% 
13C6-PFDA Perfluorodecanoic acid < 50% but > 25% 
13C7-PFUNDA Perfluoroundecanoic acid < 25% 
13C8-PFOA Perfluorooctanoic acid 

< 50% but > 25% 13C8-PFOS Perfluoro-octanesulfonate 
13C9-PFNA Perfluorononanoic acid 
d5-NEtFOSAA NEtFOSAA 

< 25% 
d5-NMeFOSAA NMeFOSAA 

BAAP-PBGP-PBN-8201C 
BAAP-PBGP-PBN-8201C RE 

13C2-PFTeDA Perfluorotetradecanoic acid < 50% but > 25% 

The criteria used to evaluate the EIS recoveries are presented in the following table.  In the case of an 
EIS deviation, the sample results associated with the EIS are qualified as documented in the table below. 

Control Limit Sample Result Qualification 

> 150% 
Non-detect 

No Action 
Detect 

< 50% but > 25% 
Non-detect 

Detect 

< 25% 
Non-detect R 

Detect J 
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As part of the isotope dilution analysis, the EIS are used for quantitation of the sample results, therefore 
the calculation of sample concentrations is adjusted for EIS recoveries. The data will not be qualified 
unless EIS recoveries are less than 25%. 

The initial results for sample location BAAP-PBGP-PBN-8201A are reported. The re-extracted results are 
not usable due to some EIS recoveries less than 25%. 

5.2 Injection Internal Standards 

Injection internal standards must be added to the aliquot of sample dilutions, QC samples, and standards 
just prior to analysis. Peak areas must be within -50% to +50% of the area measured in the ICAL midpoint 
standard. On days when ICAL is not performed, the peak areas must be within -50% to +50% of the peak 
area measured in daily initial CCV. 

All internal standard responses were within control limits. 

6. Matrix Spike/Matrix Spike Duplicate (MS/MSD) Analysis 

MS/MSD data are used to assess the precision and accuracy of the analytical method. The compounds 
used to perform the MS/MSD analysis must exhibit a percent recovery within the laboratory-established 
acceptance limits.  The relative percent difference (RPD) between the MS/MSD recoveries must be  
≤ 30%. 

A MS/MSD was not performed on a sample location associated with this SDG. 

7. Laboratory Control Sample/Laboratory Control Sample Duplicate (LCS/LCSD) Analysis 

The LCS/LCSD analysis is used to assess the accuracy of the analytical method independent of matrix 
interferences.  The compounds associated with the LCS/LCSD analysis must exhibit a percent recovery 
within the laboratory-established acceptance limits. 

Sample locations associated with the LCS/LCSD exhibiting recoveries outside of the control limits are 
presented in the following table. 

Sample Locations Compound LCS Recovery LCSD Recovery 

BAAP-PBGP-PBN-8201A 

Perfluorobutanesulfonate 
Perfluorododecanoic acid 

>UL >UL 

Perfluoropentanoic acid 
Perfluoroundecanoic acid 

>UL AC 

NOTE: 
AC Acceptable 

The criteria used to evaluate the LCS/LCSD recoveries are presented in the following table.  In the case 
of an LCS/LCSD deviation, the sample results are qualified as documented in the table below. 

Control Limit Sample Result Qualification 

> the upper control limit (UL) 
Non-detect No Action 

Detect J 

< the lower control limit (LL) but > 10% 
Non-detect UJ 

Detect J 

< 10% Non-detect R 
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Control Limit Sample Result Qualification 

Detect J 

The four compounds with LCS/LCSD recoveries greater than the upper control limits were not detected in 
the associated sample. Therefore, qualification was not required. 

8. Field Duplicate Analysis 

Field duplicate analysis is used to assess the overall precision of the field sampling procedures and 
analytical method.  A control limit of 35% for water matrices and 50% for soils is applied to the RPD 
between the parent sample and the field duplicate.  In the instance when the parent and/or duplicate 
sample concentrations are less than or equal to 2 times the LOQ, a control limit of two times the LOQ is 
applied for water matrices and three time the LOQ for soil matrices. 

A field duplicate was not collected for a sample location associated with this SDG. 

9. Compound Identification 

PFC analytes are identified by using the compound’s ion abundance ratios, signal-to-noise values, and 
relative retention times. 

All identified compounds met method criteria. 

10. System Performance and Overall Assessment 

Overall system performance was acceptable.  Other than for those deviations specifically mentioned in 
this review, the overall data quality is within the guidelines specified in the method. 
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DATA VALIDATION CHECKLIST FOR PFAS 

 

PFAS: 537M/DoD QSM 5.1 
Reported 

Performance 

Acceptable Not 

Required 
No Yes No Yes 

LIQUID CHROMATOGRAPHY/MASS SPECTROMETRY (LC/MS/MS) 

Stage 2 Validation 

Holding times  X  X  

Reporting limits (units)  X  X  

Blanks  

A. Method blanks  X  X  

B. Equipment blanks  X  X  

C. Field blanks X    X 

Laboratory Control Sample (LCS) %R  X X   

Laboratory Control Sample Duplicate(LCSD) %R  X X   

LCS/LCSD Precision (RPD)  X  X  

Matrix Spike (MS) %R X    X 

Matrix Spike Duplicate(MSD) %R X    X 

MS/MSD Precision (RPD) X    X 

Field Duplicate (RPD) X    X 

Extracted Internal Standard %R  X X   

Injection Internal Standard %R  X  X  

Dilution Factor  X  X  

Moisture Content  X  X  

Stage 3/4 Validation      

Instrument tune and performance check  X  X  

Initial calibration %RSDs  X  X  

Continuing calibration %Ds  X  X  

Instrument sensitivity check  X  X  

Ion transitions used  X  X  

Compound identification and quantitation      

A. Reconstructed ion chromatograms  X  X  

B. Quantitation Reports  X  X  

C. RT of sample compounds within the established 
RT windows 

 X  X  
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PFAS: 537M/DoD QSM 5.1 
Reported 

Performance 

Acceptable Not 

Required 
No Yes No Yes 

LIQUID CHROMATOGRAPHY/MASS SPECTROMETRY (LC/MS/MS) 

D. Transcription/calculations acceptable  X  X  

E. Reporting limits adjusted to reflect sample 
dilutions 

 X  X  

Notes: 

%RSD Relative standard deviation 

%R Percent recovery 

RPD Relative percent difference 

%D Percent difference 
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ArcadisClient:

Sample Administration 

Receipt Documentation Log

Doc Log ID: 225625

Group Number(s):

*225 625*
1981941

State/Province of Origin:

Delivery Method:

Number of Packages:

Delivery and Receipt Information

Badger/08118216.1000

1

WI

Fed Ex Arrival Timestamp:

Number of Projects:

08/30/2018  10:15

1

Arrival Condition Summary

Shipping Container Sealed: Yes

Custody Seal Present: Yes

Custody Seal Intact: Yes

Samples Chilled: Yes

Paperwork Enclosed: Yes

Samples Intact: Yes

Missing Samples: No

Extra Samples: Yes

Discrepancy in Container Qty on COC: Yes

Sample IDs on COC match Containers: No

Sample Date/Times match COC: Yes

VOA Vial Headspace ≥ 6mm: N/A

Total Trip Blank Qty: 0

Air Quality Samples Present: No

Unpacked by Nicole Reiff (25 684) at 12:44 on 08/30/2018

Samples Chilled Details: Badger/08118216.1000

Thermometer Types:          DT = Digital (Temp. Bottle)       IR = Infrared (Surface Temp)        All Temperatures in °C.

Cooler # Elevated Temp?Ice ContainerIce Present?Ice TypeTherm. TypeCorrected TempThermometer ID

1 DT131 0.6 DT Wet Y Bagged N

Extra Sample Details: Badger/08118216.1000

CommentsDate on LabelNumber of Extra ContainersSample ID on Label

BAAAP-EB-GW-082818

-1

1 8/28/2018  13:10

Container Quantity Discrepancy Details: Badger/08118216.1000

CommentsContainer Qty. on COCContainer Qty. ReceivedSample ID on COC

BAAP-EB-GW-082918-

1

1 2

Sample ID Discrepancy Details: Badger/08118216.1000

CommentsSample ID on LabelSample ID on COC

BAAP-PBGP-PBN-8205A BAAP-PBGP-PBN-8205B

Page 1 of 1
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ARCADIS 
ELLE Sample #:  WW 9779469 
ELLE Group #:  1981941 
Matrix: Groundwater 

Sample Description: BAAP-PBGP-PBN-8201A Grab Groundwater 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/29/2018 12:40  
SDG#:     PF010-01 

Submittal Date/Time:  08/30/2018 10:15 

  
Limit of 
Quantitation 

Limit of 
Detection 

Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name Result 

EPA 537 mod QSM 5.1 
table B-15 

ng/l ng/l ng/l ng/l LC/MS/MS Miscellaneous 

1 7.6 5.12.56:2 fluorotelomersulfonate 14434 27619-97-2 N.D. 

1 5.9 5.11.78:2 fluorotelomersulfonate 14434 39108-34-4 N.D. 

1 2.5 2.00.84NEtFOSAA 14434 2991-50-6 N.D. 

NEtFOSAA is the acronym for N-ethyl perfluorooctanesulfonamidoacetic Acid.   
1 2.5 2.00.84NMeFOSAA 14434 2355-31-9 N.D. 

NMeFOSAA is the acronym for N-methyl perfluorooctanesulfonamidoacetic Acid.   
1 1.7 0.930.25Perfluorobutanesulfonate 14434 375-73-5 N.D. 

1 5.1 4.01.7Perfluorobutanoic acid 14434 375-22-4 N.D. 

1 1.7 1.00.42Perfluorodecanoic acid 14434 335-76-2 N.D. 

1 1.7 1.00.42Perfluorododecanoic acid 14434 307-55-1 N.D. 

1 1.7 1.00.34Perfluoroheptanoic acid 14434 375-85-9 0.38   J 

1 1.7 0.930.34Perfluorohexanesulfonate 14434 355-46-4 N.D. 

1 1.7 1.00.42Perfluorohexanoic acid 14434 307-24-4 N.D. 

1 1.7 1.00.34Perfluorononanoic acid 14434 375-95-1 N.D. 

1 1.7 1.00.42Perfluoro-octanesulfonate 14434 1763-23-1 1.3    J 

1 1.7 1.00.42Perfluorooctanoic acid 14434 335-67-1 0.66   J 

1 5.1 4.01.7Perfluoropentanoic acid 14434 2706-90-3 N.D. 

1 1.7 1.00.51Perfluorotetradecanoic acid 14434 376-06-7 N.D. 

1 1.7 1.00.51Perfluorotridecanoic acid 14434 72629-94-8 N.D. 

1 1.7 1.00.42Perfluoroundecanoic acid 14434 2058-94-8 N.D. 

Extraction standard recoveries are outside QC acceptance criteria  
as noted on the QC Summary.  The sample was reextracted and 
extraction standard recoveries were again outside acceptance 
criteria.  Both sets of data are reported in the data package. 
  
The recovery for a target analyte(s) in the Laboratory Control  Spike(s) is 
outside the QC acceptance limits as noted on the QC  Summary. 

Laboratory Sample Analysis Record 

Analyst Dilution
Factor

Trial# Batch#  Analysis
Date and Time

CAT 
No. 

Analysis Name Method 

14434 PFAS in Water by 
LC/MS/MS-DoD 

EPA 537 mod QSM 5.1 
table B-15 

1 18244002 09/05/2018  06:04 Joshua P Trost 1 

14465 PFAS Water Prep - DoD EPA 537 mod QSM 5.1 
table B-15 

1 18244002 09/01/2018  10:25 Danielle D McCully 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  WW 9779470 
ELLE Group #:  1981941 
Matrix: Groundwater 

Sample Description: BAAP-PBGP-PBN-8201B Grab Groundwater 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/29/2018 12:45  
SDG#:     PF010-02 

Submittal Date/Time:  08/30/2018 10:15 

  
Limit of 
Quantitation 

Limit of 
Detection 

Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name Result 

EPA 537 mod QSM 5.1 
table B-15 

ng/l ng/l ng/l ng/l LC/MS/MS Miscellaneous 

1 2.7 1.80.906:2 fluorotelomersulfonate 14434 27619-97-2 N.D. 

1 2.7 1.80.908:2 fluorotelomersulfonate 14434 39108-34-4 N.D. 

1 2.7 2.20.90NEtFOSAA 14434 2991-50-6 N.D. 

NEtFOSAA is the acronym for N-ethyl perfluorooctanesulfonamidoacetic Acid.   
1 2.7 2.20.90NMeFOSAA 14434 2355-31-9 N.D. 

NMeFOSAA is the acronym for N-methyl perfluorooctanesulfonamidoacetic Acid.   
1 1.8 0.990.27Perfluorobutanesulfonate 14434 375-73-5 N.D. 

1 5.4 4.31.8Perfluorobutanoic acid 14434 375-22-4 1.9    J 

1 1.8 1.10.45Perfluorodecanoic acid 14434 335-76-2 N.D. 

1 1.8 1.10.45Perfluorododecanoic acid 14434 307-55-1 N.D. 

1 1.8 1.10.36Perfluoroheptanoic acid 14434 375-85-9 0.61   J 

1 1.8 0.990.36Perfluorohexanesulfonate 14434 355-46-4 N.D. 

1 1.8 1.10.45Perfluorohexanoic acid 14434 307-24-4 1.4    J 

1 1.8 1.10.36Perfluorononanoic acid 14434 375-95-1 N.D. 

1 1.8 1.10.45Perfluoro-octanesulfonate 14434 1763-23-1 0.72   J 

1 1.8 1.10.45Perfluorooctanoic acid 14434 335-67-1 1.6    J 

1 5.4 4.31.8Perfluoropentanoic acid 14434 2706-90-3 N.D. 

1 1.8 1.10.54Perfluorotetradecanoic acid 14434 376-06-7 N.D. 

1 1.8 1.10.54Perfluorotridecanoic acid 14434 72629-94-8 N.D. 

1 1.8 1.10.45Perfluoroundecanoic acid 14434 2058-94-8 N.D. 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

14434 PFAS in Water by 
LC/MS/MS-DoD 

EPA 537 mod QSM 5.1 
table B-15 

1 18249001 09/07/2018  11:28 Marissa C Drexinger 1 

14465 PFAS Water Prep - DoD EPA 537 mod QSM 5.1 
table B-15 

2 18249001 09/06/2018  08:00 Courtney J Fatta 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  WW 9779471 
ELLE Group #:  1981941 
Matrix: Groundwater 

Sample Description: BAAP-PBGP-PBN-8201C Grab Groundwater 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/28/2018 13:40  
SDG#:     PF010-03 

Submittal Date/Time:  08/30/2018 10:15 

  
Limit of 
Quantitation 

Limit of 
Detection 

Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name Result 

EPA 537 mod QSM 5.1 
table B-15 

ng/l ng/l ng/l ng/l LC/MS/MS Miscellaneous 

1 2.8 1.90.946:2 fluorotelomersulfonate 14434 27619-97-2 N.D. 

1 2.8 1.90.948:2 fluorotelomersulfonate 14434 39108-34-4 N.D. 

1 2.8 2.30.94NEtFOSAA 14434 2991-50-6 N.D. 

NEtFOSAA is the acronym for N-ethyl perfluorooctanesulfonamidoacetic Acid.   
1 2.8 2.30.94NMeFOSAA 14434 2355-31-9 N.D. 

NMeFOSAA is the acronym for N-methyl perfluorooctanesulfonamidoacetic Acid.   
1 1.9 1.00.28Perfluorobutanesulfonate 14434 375-73-5 N.D. 

1 5.6 4.51.9Perfluorobutanoic acid 14434 375-22-4 N.D. 

1 1.9 1.10.47Perfluorodecanoic acid 14434 335-76-2 N.D. 

1 1.9 1.10.47Perfluorododecanoic acid 14434 307-55-1 N.D. 

1 1.9 1.10.38Perfluoroheptanoic acid 14434 375-85-9 N.D. 

1 1.9 1.00.38Perfluorohexanesulfonate 14434 355-46-4 N.D. 

1 1.9 1.10.47Perfluorohexanoic acid 14434 307-24-4 N.D. 

1 1.9 1.10.38Perfluorononanoic acid 14434 375-95-1 N.D. 

1 1.9 1.10.47Perfluoro-octanesulfonate 14434 1763-23-1 N.D. 

1 1.9 1.10.47Perfluorooctanoic acid 14434 335-67-1 0.78   J 

1 5.6 4.51.9Perfluoropentanoic acid 14434 2706-90-3 N.D. 

1 1.9 1.10.56Perfluorotetradecanoic acid 14434 376-06-7 N.D. 

1 1.9 1.10.56Perfluorotridecanoic acid 14434 72629-94-8 N.D. 

1 1.9 1.10.47Perfluoroundecanoic acid 14434 2058-94-8 N.D. 

The extraction standard recovery of 13C2-PFTeDA was below QC 
acceptance criteria as noted on the QC Summary.  The sample was 
reextracted and 13C2-PFTeDA was again outside acceptance criteria. 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

14434 PFAS in Water by 
LC/MS/MS-DoD 

EPA 537 mod QSM 5.1 
table B-15 

1 18249001 09/07/2018  11:37 Marissa C Drexinger 1 

14465 PFAS Water Prep - DoD EPA 537 mod QSM 5.1 
table B-15 

2 18249001 09/06/2018  08:00 Courtney J Fatta 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  WW 9779472 
ELLE Group #:  1981941 
Matrix: Groundwater 

Sample Description: BAAP-PBGP-PBN-8205B Grab Groundwater 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/29/2018 17:10  
SDG#:     PF010-04 

Submittal Date/Time:  08/30/2018 10:15 

  
Limit of 
Quantitation 

Limit of 
Detection 

Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name Result 

EPA 537 mod QSM 5.1 
table B-15 

ng/l ng/l ng/l ng/l LC/MS/MS Miscellaneous 

1 2.5 1.70.846:2 fluorotelomersulfonate 14434 27619-97-2 N.D. 

1 2.5 1.70.848:2 fluorotelomersulfonate 14434 39108-34-4 N.D. 

1 2.5 2.00.84NEtFOSAA 14434 2991-50-6 N.D. 

NEtFOSAA is the acronym for N-ethyl perfluorooctanesulfonamidoacetic Acid.   
1 2.5 2.00.84NMeFOSAA 14434 2355-31-9 N.D. 

NMeFOSAA is the acronym for N-methyl perfluorooctanesulfonamidoacetic Acid.   
1 1.7 0.930.25Perfluorobutanesulfonate 14434 375-73-5 N.D. 

1 5.1 4.11.7Perfluorobutanoic acid 14434 375-22-4 1.9    J 

1 1.7 1.00.42Perfluorodecanoic acid 14434 335-76-2 N.D. 

1 1.7 1.00.42Perfluorododecanoic acid 14434 307-55-1 N.D. 

1 1.7 1.00.34Perfluoroheptanoic acid 14434 375-85-9 N.D. 

1 1.7 0.930.34Perfluorohexanesulfonate 14434 355-46-4 N.D. 

1 1.7 1.00.42Perfluorohexanoic acid 14434 307-24-4 N.D. 

1 1.7 1.00.34Perfluorononanoic acid 14434 375-95-1 N.D. 

1 1.7 1.00.42Perfluoro-octanesulfonate 14434 1763-23-1 N.D. 

1 1.7 1.00.42Perfluorooctanoic acid 14434 335-67-1 0.47   J 

1 5.1 4.11.7Perfluoropentanoic acid 14434 2706-90-3 N.D. 

1 1.7 1.00.51Perfluorotetradecanoic acid 14434 376-06-7 N.D. 

1 1.7 1.00.51Perfluorotridecanoic acid 14434 72629-94-8 N.D. 

1 1.7 1.00.42Perfluoroundecanoic acid 14434 2058-94-8 N.D. 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

14434 PFAS in Water by 
LC/MS/MS-DoD 

EPA 537 mod QSM 5.1 
table B-15 

1 18249001 09/07/2018  11:46 Marissa C Drexinger 1 

14465 PFAS Water Prep - DoD EPA 537 mod QSM 5.1 
table B-15 

2 18249001 09/06/2018  08:00 Courtney J Fatta 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  WW 9779473 
ELLE Group #:  1981941 
Matrix: Water 

Sample Description: BAAP-EB-GW-082918-1 Grab Water 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/29/2018 09:30  
SDG#:     PF010-05EB 

Submittal Date/Time:  08/30/2018 10:15 

  
Limit of 
Quantitation 

Limit of 
Detection 

Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name Result 

EPA 537 mod QSM 5.1 
table B-15 

ng/l ng/l ng/l ng/l LC/MS/MS Miscellaneous 

1 2.8 1.80.926:2 fluorotelomersulfonate 14434 27619-97-2 N.D. 

1 2.8 1.80.928:2 fluorotelomersulfonate 14434 39108-34-4 N.D. 

1 2.8 2.20.92NEtFOSAA 14434 2991-50-6 N.D. 

NEtFOSAA is the acronym for N-ethyl perfluorooctanesulfonamidoacetic Acid.   
1 2.8 2.20.92NMeFOSAA 14434 2355-31-9 N.D. 

NMeFOSAA is the acronym for N-methyl perfluorooctanesulfonamidoacetic Acid.   
1 1.8 1.00.28Perfluorobutanesulfonate 14434 375-73-5 N.D. 

1 5.5 4.41.8Perfluorobutanoic acid 14434 375-22-4 N.D. 

1 1.8 1.10.46Perfluorodecanoic acid 14434 335-76-2 N.D. 

1 1.8 1.10.46Perfluorododecanoic acid 14434 307-55-1 N.D. 

1 1.8 1.10.37Perfluoroheptanoic acid 14434 375-85-9 N.D. 

1 1.8 1.00.37Perfluorohexanesulfonate 14434 355-46-4 N.D. 

1 1.8 1.10.46Perfluorohexanoic acid 14434 307-24-4 N.D. 

1 1.8 1.10.37Perfluorononanoic acid 14434 375-95-1 N.D. 

1 1.8 1.10.46Perfluoro-octanesulfonate 14434 1763-23-1 N.D. 

1 1.8 1.10.46Perfluorooctanoic acid 14434 335-67-1 N.D. 

1 5.5 4.41.8Perfluoropentanoic acid 14434 2706-90-3 N.D. 

1 1.8 1.10.55Perfluorotetradecanoic acid 14434 376-06-7 N.D. 

1 1.8 1.10.55Perfluorotridecanoic acid 14434 72629-94-8 N.D. 

1 1.8 1.10.46Perfluoroundecanoic acid 14434 2058-94-8 N.D. 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

14434 PFAS in Water by 
LC/MS/MS-DoD 

EPA 537 mod QSM 5.1 
table B-15 

1 18249001 09/07/2018  11:55 Marissa C Drexinger 1 

14465 PFAS Water Prep - DoD EPA 537 mod QSM 5.1 
table B-15 

2 18249001 09/06/2018  08:00 Courtney J Fatta 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  WW 9779474 
ELLE Group #:  1981941 
Matrix: Water 

Sample Description: BAAP-EB-GW-082818-2 Grab Water 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/28/2018 14:00  
SDG#:     PF010-06EB 

Submittal Date/Time:  08/30/2018 10:15 

  
Limit of 
Quantitation 

Limit of 
Detection 

Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name Result 

EPA 537 mod QSM 5.1 
table B-15 

ng/l ng/l ng/l ng/l LC/MS/MS Miscellaneous 

1 2.7 1.80.896:2 fluorotelomersulfonate 14434 27619-97-2 N.D. 

1 2.7 1.80.898:2 fluorotelomersulfonate 14434 39108-34-4 N.D. 

1 2.7 2.10.89NEtFOSAA 14434 2991-50-6 N.D. 

NEtFOSAA is the acronym for N-ethyl perfluorooctanesulfonamidoacetic Acid.   
1 2.7 2.10.89NMeFOSAA 14434 2355-31-9 N.D. 

NMeFOSAA is the acronym for N-methyl perfluorooctanesulfonamidoacetic Acid.   
1 1.8 0.970.27Perfluorobutanesulfonate 14434 375-73-5 N.D. 

1 5.3 4.21.8Perfluorobutanoic acid 14434 375-22-4 N.D. 

1 1.8 1.10.44Perfluorodecanoic acid 14434 335-76-2 N.D. 

1 1.8 1.10.44Perfluorododecanoic acid 14434 307-55-1 N.D. 

1 1.8 1.10.35Perfluoroheptanoic acid 14434 375-85-9 N.D. 

1 1.8 0.970.35Perfluorohexanesulfonate 14434 355-46-4 N.D. 

1 1.8 1.10.44Perfluorohexanoic acid 14434 307-24-4 N.D. 

1 1.8 1.10.35Perfluorononanoic acid 14434 375-95-1 N.D. 

1 1.8 1.10.44Perfluoro-octanesulfonate 14434 1763-23-1 0.50   J 

1 1.8 1.10.44Perfluorooctanoic acid 14434 335-67-1 N.D. 

1 5.3 4.21.8Perfluoropentanoic acid 14434 2706-90-3 N.D. 

1 1.8 1.10.53Perfluorotetradecanoic acid 14434 376-06-7 N.D. 

1 1.8 1.10.53Perfluorotridecanoic acid 14434 72629-94-8 N.D. 

1 1.8 1.10.44Perfluoroundecanoic acid 14434 2058-94-8 N.D. 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

14434 PFAS in Water by 
LC/MS/MS-DoD 

EPA 537 mod QSM 5.1 
table B-15 

1 18249001 09/07/2018  12:04 Marissa C Drexinger 1 

14465 PFAS Water Prep - DoD EPA 537 mod QSM 5.1 
table B-15 

2 18249001 09/06/2018  08:00 Courtney J Fatta 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  WW 9779475 
ELLE Group #:  1981941 
Matrix: Water 

Sample Description: BAAP-EB-GW-082918-3 Grab Water 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/29/2018 11:40  
SDG#:     PF010-07EB 

Submittal Date/Time:  08/30/2018 10:15 

  
Limit of 
Quantitation 

Limit of 
Detection 

Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name Result 

EPA 537 mod QSM 5.1 
table B-15 

ng/l ng/l ng/l ng/l LC/MS/MS Miscellaneous 

1 2.8 1.90.936:2 fluorotelomersulfonate 14434 27619-97-2 N.D. 

1 2.8 1.90.938:2 fluorotelomersulfonate 14434 39108-34-4 N.D. 

1 2.8 2.20.93NEtFOSAA 14434 2991-50-6 N.D. 

NEtFOSAA is the acronym for N-ethyl perfluorooctanesulfonamidoacetic Acid.   
1 2.8 2.20.93NMeFOSAA 14434 2355-31-9 N.D. 

NMeFOSAA is the acronym for N-methyl perfluorooctanesulfonamidoacetic Acid.   
1 1.9 1.00.28Perfluorobutanesulfonate 14434 375-73-5 N.D. 

1 5.6 4.51.9Perfluorobutanoic acid 14434 375-22-4 N.D. 

1 1.9 1.10.46Perfluorodecanoic acid 14434 335-76-2 N.D. 

1 1.9 1.10.46Perfluorododecanoic acid 14434 307-55-1 N.D. 

1 1.9 1.10.37Perfluoroheptanoic acid 14434 375-85-9 N.D. 

1 1.9 1.00.37Perfluorohexanesulfonate 14434 355-46-4 N.D. 

1 1.9 1.10.46Perfluorohexanoic acid 14434 307-24-4 N.D. 

1 1.9 1.10.37Perfluorononanoic acid 14434 375-95-1 N.D. 

1 1.9 1.10.46Perfluoro-octanesulfonate 14434 1763-23-1 N.D. 

1 1.9 1.10.46Perfluorooctanoic acid 14434 335-67-1 N.D. 

1 5.6 4.51.9Perfluoropentanoic acid 14434 2706-90-3 N.D. 

1 1.9 1.10.56Perfluorotetradecanoic acid 14434 376-06-7 N.D. 

1 1.9 1.10.56Perfluorotridecanoic acid 14434 72629-94-8 N.D. 

1 1.9 1.10.46Perfluoroundecanoic acid 14434 2058-94-8 N.D. 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

14434 PFAS in Water by 
LC/MS/MS-DoD 

EPA 537 mod QSM 5.1 
table B-15 

1 18249001 09/07/2018  12:13 Marissa C Drexinger 1 

14465 PFAS Water Prep - DoD EPA 537 mod QSM 5.1 
table B-15 

2 18249001 09/06/2018  08:00 Courtney J Fatta 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  WW 9779476 
ELLE Group #:  1981941 
Matrix: Water 

Sample Description: BAAP-EB-GW-082918-4 Grab Water 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/29/2018 16:20  
SDG#:     PF010-08EB 

Submittal Date/Time:  08/30/2018 10:15 

  
Limit of 
Quantitation 

Limit of 
Detection 

Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name Result 

EPA 537 mod QSM 5.1 
table B-15 

ng/l ng/l ng/l ng/l LC/MS/MS Miscellaneous 

1 2.6 1.70.866:2 fluorotelomersulfonate 14434 27619-97-2 N.D. 

1 2.6 1.70.868:2 fluorotelomersulfonate 14434 39108-34-4 N.D. 

1 2.6 2.10.86NEtFOSAA 14434 2991-50-6 N.D. 

NEtFOSAA is the acronym for N-ethyl perfluorooctanesulfonamidoacetic Acid.   
1 2.6 2.10.86NMeFOSAA 14434 2355-31-9 N.D. 

NMeFOSAA is the acronym for N-methyl perfluorooctanesulfonamidoacetic Acid.   
1 1.7 0.950.26Perfluorobutanesulfonate 14434 375-73-5 N.D. 

1 5.2 4.21.7Perfluorobutanoic acid 14434 375-22-4 N.D. 

1 1.7 1.00.43Perfluorodecanoic acid 14434 335-76-2 N.D. 

1 1.7 1.00.43Perfluorododecanoic acid 14434 307-55-1 N.D. 

1 1.7 1.00.35Perfluoroheptanoic acid 14434 375-85-9 N.D. 

1 1.7 0.950.35Perfluorohexanesulfonate 14434 355-46-4 N.D. 

1 1.7 1.00.43Perfluorohexanoic acid 14434 307-24-4 N.D. 

1 1.7 1.00.35Perfluorononanoic acid 14434 375-95-1 N.D. 

1 1.7 1.00.43Perfluoro-octanesulfonate 14434 1763-23-1 N.D. 

1 1.7 1.00.43Perfluorooctanoic acid 14434 335-67-1 N.D. 

1 5.2 4.21.7Perfluoropentanoic acid 14434 2706-90-3 N.D. 

1 1.7 1.00.52Perfluorotetradecanoic acid 14434 376-06-7 N.D. 

1 1.7 1.00.52Perfluorotridecanoic acid 14434 72629-94-8 N.D. 

1 1.7 1.00.43Perfluoroundecanoic acid 14434 2058-94-8 N.D. 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

14434 PFAS in Water by 
LC/MS/MS-DoD 

EPA 537 mod QSM 5.1 
table B-15 

1 18249001 09/07/2018  12:31 Marissa C Drexinger 1 

14465 PFAS Water Prep - DoD EPA 537 mod QSM 5.1 
table B-15 

2 18249001 09/06/2018  08:00 Courtney J Fatta 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  WW 9779477 
ELLE Group #:  1981941 
Matrix: Water 

Sample Description: BAAP-EB-GW-082918-5 Grab Water 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/29/2018 10:25  
SDG#:     PF010-09EB 

Submittal Date/Time:  08/30/2018 10:15 

  
Limit of 
Quantitation 

Limit of 
Detection 

Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name Result 

EPA 537 mod QSM 5.1 
table B-15 

ng/l ng/l ng/l ng/l LC/MS/MS Miscellaneous 

1 2.7 1.80.916:2 fluorotelomersulfonate 14434 27619-97-2 N.D. 

1 2.7 1.80.918:2 fluorotelomersulfonate 14434 39108-34-4 N.D. 

1 2.7 2.20.91NEtFOSAA 14434 2991-50-6 N.D. 

NEtFOSAA is the acronym for N-ethyl perfluorooctanesulfonamidoacetic Acid.   
1 2.7 2.20.91NMeFOSAA 14434 2355-31-9 N.D. 

NMeFOSAA is the acronym for N-methyl perfluorooctanesulfonamidoacetic Acid.   
1 1.8 1.00.27Perfluorobutanesulfonate 14434 375-73-5 N.D. 

1 5.5 4.41.8Perfluorobutanoic acid 14434 375-22-4 N.D. 

1 1.8 1.10.46Perfluorodecanoic acid 14434 335-76-2 N.D. 

1 1.8 1.10.46Perfluorododecanoic acid 14434 307-55-1 N.D. 

1 1.8 1.10.36Perfluoroheptanoic acid 14434 375-85-9 N.D. 

1 1.8 1.00.36Perfluorohexanesulfonate 14434 355-46-4 N.D. 

1 1.8 1.10.46Perfluorohexanoic acid 14434 307-24-4 N.D. 

1 1.8 1.10.36Perfluorononanoic acid 14434 375-95-1 N.D. 

1 1.8 1.10.46Perfluoro-octanesulfonate 14434 1763-23-1 N.D. 

1 1.8 1.10.46Perfluorooctanoic acid 14434 335-67-1 N.D. 

1 5.5 4.41.8Perfluoropentanoic acid 14434 2706-90-3 N.D. 

1 1.8 1.10.55Perfluorotetradecanoic acid 14434 376-06-7 N.D. 

1 1.8 1.10.55Perfluorotridecanoic acid 14434 72629-94-8 N.D. 

1 1.8 1.10.46Perfluoroundecanoic acid 14434 2058-94-8 N.D. 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

14434 PFAS in Water by 
LC/MS/MS-DoD 

EPA 537 mod QSM 5.1 
table B-15 

1 18249001 09/07/2018  12:40 Marissa C Drexinger 1 

14465 PFAS Water Prep - DoD EPA 537 mod QSM 5.1 
table B-15 

2 18249001 09/06/2018  08:00 Courtney J Fatta 1 

*=This limit was used in the evaluation of the final result 

Page 13 of 28
PF010  Page 18 of 1209



 

Badger Army Ammunition Plant (BAAP) 

 

DATA REVIEW 

BAAP, Wisconsin 

Perfluoroalkyl Substances (PFAS), Total Organic Carbon, and Miscellaneous Analyses 

SDGs #PF012, PF014, and PF015 

Analyses Performed By: 
Eurofins Lancaster Laboratories Environmental 
Lancaster, Pennsylvania 

 

Report #30868R 
Review Level:  Stage 3/4 
Project:  02118216.3002.3BA20



DATA REVIEW REPORT  

arcadis.com 
30868r 2 

SUMMARY 

This data quality assessment summarizes the review of Sample Delivery Groups (SDGs) # PF012, 
PF014, and PF015 for samples collected in association with the Badger Army Ammunition Plant.  The 
review was conducted as a Stage 3/4 evaluation and included review of data package completeness.  
Only analytical data associated with constituents of concern were reviewed for this validation. Field 
documentation was not included in this review.  Included with this assessment are the validation 
annotated sample result sheets, and chain of custody.  Analyses were performed on the following 
samples: 

SDG Sample ID Lab ID Matrix 
Sample 

Collection 
Date 

Parent Sample 
Analysis 

PFAS TOC MISC 

PF012 BAAP-FFTA-SN-2-5.0-SO 9779614 Soil 8/29/2018  X X X 

BAAP-FFTA-SN-2-20-SO 9779615 Soil 8/29/2018  X X X 

BAAP-FFTA-SN-2-35-SO 9779616 Soil 8/29/2018  X X X 

BAAP-FFTA-SN-2-50-SO 9779617 Soil 8/29/2018  X X X 

BAAP-FFTA-SN-2-65-SO 9779618 Soil 8/29/2018  X X X 

BAAP-FFTA-SN-2-WT80-SO 9779619 Soil 8/29/2018  X X X 

BAAP-EB-SO-082918-2 9779620 Water 8/29/2018  X   

BAAP-FB-SO-082918 9779621 Water 8/29/2018  X   

BAAP-EB-SO-082918-1 9779622 Water 8/29/2018  X   

BAAP-FFTA-SN-3-5.0-SO 9779623 Soil 8/29/2018  X X X 

BAAP-FFTA-SN-3-20-SO 9779624 Soil 8/29/2018  X X X 

BAAP-FFTA-SN-3-35-SO 9779625 Soil 8/29/2018  X X X 

BAAP-FD-SO-082918 9779629 Soil 8/29/2018 BAAP-FFTA-SN-3-20-SO X X X 

PF014 BAAP-FFTA-SN-3-50-SO 9781878 Soil 8/30/2018  X   

BAAP-FFTA-SN-3-65-SO 9781879 Soil 8/30/2018  X   

BAAP-FFTA-SN-3-WT80-SO 9781880 Soil 8/30/2018  X   

BAAP-EB-SO-083018-3 9781881 Water 8/30/2018  X   

PF015 BAAP-FFTA-SN-3-50-SO 9781882 Soil 8/30/2018   X X 

BAAP-FFTA-SN-3-65-SO 9781883 Soil 8/30/2018   X X 

BAAP-FFTA-SN-3-WT80-SO 9781884 Soil 8/30/2018   X X 

BAAP-FFTA-SN-3-5.0-SO 9781885 Soil 8/29/2018    GS 

BAAP-FFTA-SN-3-20-SO 9781886 Soil 8/29/2018    GS 

BAAP-FFTA-SN-3-35-SO 9781887 Soil 8/29/2018    GS 

Notes: 

1. TOC is total organic carbon analysis. 
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2. Miscellaneous parameters include pH and percent moisture. GS is grain size analysis and was not 
validated. 

3. Stage 2 validation was performed for TOC and pH analyses. 
4. Stage 4 validation was performed for PFAS on sample location BAAP-FFTA-SN-2-35-SO. 
5. Matrix spike/matrix spike duplicate (MS/MSD) analysis was performed on sample location BAAP-FFTA-SN-

3-35-SO. 
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ANALYTICAL DATA PACKAGE DOCUMENTATION 

The table below is the evaluation of the data package completeness. 

Items Reviewed 

Reported 
Performance 
Acceptable 

Not 
Required No Yes No Yes 

1. Sample receipt condition  X  X  

2.  Requested analyses and sample results  X  X  

3. Master tracking list  X  X  

4. Methods of analysis  X  X  

5. Reporting limits   X  X  

6. Sample collection date  X  X  

7. Laboratory sample received date  X  X  

8. Sample preservation verification (as applicable)  X  X  

9. Sample preparation/extraction/analysis dates  X  X  

10. Fully executed Chain-of-Custody (COC) form   X  X  

11. Narrative summary of QA or sample problems provided  X  X  

12. Data Package Completeness and Compliance  X  X  
Note: 
QA - Quality Assurance 
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ORGANIC ANALYSIS INTRODUCTION 

Analyses were performed according to United States Environmental Protection Agency (USEPA) 
Modified Method 537.  Data were reviewed in accordance with USEPA Method 537, ELLE SOPs T-
PFAS-WI12031 and T-PFAS-WI14355, Department of Defense (DoD) Quality Systems Manual (QSM) 
5.1, and Draft Final Programmatic Uniform Federal Policy-Quality Assurance Project Plan USAEC PFAS 
PA/SI Active Army Installations, July 2018 (Arcadis). 

The data review process is an evaluation of data on a technical basis rather than a determination of 
contract compliance.  As such, the standards against which the data are being weighed may differ from 
those specified in the analytical method.  It is assumed that the data package represents the best efforts 
of the laboratory and had already been subjected to adequate and sufficient quality review prior to 
submission. 

During the review process, laboratory qualified and unqualified data are verified against the supporting 
documentation.  Based on this evaluation, qualifier codes may be added, deleted, or modified by the data 
reviewer.  Results are qualified with the following codes in accordance with USEPA National Functional 
Guidelines: 

• Concentration (C) Qualifiers 

U The compound was analyzed for but not detected.  The associated value is the compound 
quantitation limit. 

B The compound has been found in the sample as well as its associated blank, its presence in 
the sample may be suspect. 

• Quantitation (Q) Qualifiers 

E The compound was quantitated above the calibration range. 

D Concentration is based on a diluted sample analysis. 

• Validation Qualifiers 

J The compound was positively identified; however, the associated numerical value is an 
estimated concentration only.  

UJ The compound was not detected above the reported sample quantitation limit.  However, the 
reported limit is approximate and may or may not represent the actual limit of quantitation. 

JN The analysis indicates the presence of a compound for which there is presumptive evidence to 
make a tentative identification.  The associated numerical value is an estimated concentration 
only. 

UB Compound considered non-detect at the listed value due to associated blank contamination. 

N The analysis indicates the presence of a compound for which there is presumptive evidence to 
make a tentative identification. 

R The sample results are rejected. 

Two facts should be noted by all data users.  First, the "R" flag means that the associated value is 
unusable.  In other words, due to significant quality control (QC) problems, the analysis is invalid and 
provides no information as to whether the compound is present or not.  "R" values should not appear on 
data tables because they cannot be relied upon, even as a last resort.  The second fact to keep in mind is 
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that no compound concentration, even if it has passed all QC tests, is guaranteed to be accurate.  Strict 
QC serves to increase confidence in data but any value potentially contains error. 
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PERFLUOROALKYL SUBSTANCES (PFAS) ANALYSES 

 

1. Holding Times 

The specified holding times for the following methods are presented in the following table.  

Method Matrix Holding Time Preservation 

USEPA modified 
537 

Soil 14 days to extraction; 28 days from 
extraction to analysis 

Cool to <6 °C 

Water 14 days to extraction; 28 days from 
extraction to analysis 

Cool to <6 °C 

All samples were analyzed within the specified holding time criteria.   

2. Blank Contamination 

Quality assurance (QA) blanks (i.e., method, instrument, and equipment rinse blanks) are prepared to 
identify any contamination which may have been introduced into the samples during sample preparation 
or field activity.  Instrument blanks measure carryover in the instrument from one sample to another. 
Method blanks measure laboratory contamination.  Equipment rinse blanks measure contamination of 
samples during field operations. 

A blank action level (BAL) of five times the concentration of a detected compound in an associated blank 
is calculated for QA blanks containing concentrations greater than the detection limit (DL).  The BAL is 
compared to the associated sample results to determine the appropriate qualification of the sample 
results, if needed.   

Compounds were not detected above the DL in the associated blanks; therefore, detected sample results 
were not associated with blank contamination. 

3. Mass Calibration 

Mass calibration and system performance were acceptable. 

4. Calibration  

Satisfactory instrument calibration is established to ensure that the instrument is capable of producing 
acceptable quantitative data.  An initial calibration demonstrates that the instrument is capable of 
acceptable performance at the beginning of an experimental sequence.  The continuing calibration 
verifies that the instrument daily performance is satisfactory. 

4.1 Initial Calibration 

The percent relative standard deviation (%RSD) of the response factors (RF) must be less than 20%, or 
for linear calibration, r2 ≥ 0.99. Analytes must be within 70-130% of their true value for each calibration 
standard. 

4.2 Continuing Calibration 

All target compounds associated with the continuing calibration standard must exhibit a percent difference 
(%D) less than the control limit of 30%. 
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4.3 Instrument Sensitivity Check (ISC) 

The ISC concentration must be at the LOQ. All target compounds associated with the ISC must exhibit a 
percent recovery (%R) of 70 to 130%. 

4.4 Ion Transitions 

Quantitation of analytes must use the ion transitions documented in DoD QSM 5.1 Table B-15.  

All compounds associated with the above calibration checks were within the specified control limits. 

5. Isotopically labeled Standards 

5.1 Extracted Internal Standards (EIS) 

Labeled standards must be added to all field samples and QC samples prior to extraction. For aqueous 
samples prepared by serial dilution instead of SPE, they must be added to samples prior to analysis. EIS 
recoveries must be within DoD QSM 5.1 specified limits of 50% to150%. 

Sample locations associated with EIS exhibiting recoveries outside of the control limits are presented in 
the following table. 

Sample Locations EIS Associated Compound Recovery 

BAAP-FFTA-SN-2-5.0-SO 
BAAP-FFTA-SN-3-35-SO 
BAAP-FFTA-SN-3-35-SO RE 
BAAP-FFTA-SN-2-50-SO RE 
BAAP-FFTA-SN-2-65-SO RE 
BAAP-FFTA-SN-3-20-SO RE 
BAAP-FD-SO-082918 
BAAP-FFTA-SN-3-50-SO 
BAAP-FFTA-SN-3-50-SO MS 

d5-NEtFOSAA NEtFOSAA 

< 50% but > 25% 

d5-NMeFOSAA NMeFOSAA 

BAAP-FFTA-SN-2-20-SO 
BAAP-FFTA-SN-2-20-SO RE 
BAAP-FFTA-SN-3-5.0-SO 
BAAP-FFTA-SN-3-5.0-SO RE 
BAAP-FFTA-SN-2-5.0-SO RE 

d5-NEtFOSAA NEtFOSAA 

< 25% 

d5-NMeFOSAA NMeFOSAA 

BAAP-FFTA-SN-2-50-SO 
BAAP-FFTA-SN-2-65-SO 
BAAP-FFTA-SN-3-20-SO 

d5-NMeFOSAA NMeFOSAA < 50% but > 25% 

BAAP-FD-SO-082918 RE 
d5-NEtFOSAA NEtFOSAA < 25% 
d5-NMeFOSAA NMeFOSAA < 50% but > 25% 

Note: the laboratory marked the initial extraction, performed 8/31, as “RE” in the data package. Therefore, 
the reported results are from the extraction performed on 9/5/2018. 

The criteria used to evaluate the EIS recoveries are presented in the following table.  In the case of an 
EIS deviation, the sample results associated with the EIS are qualified as documented in the table below. 

Control Limit Sample Result Qualification 

> 150% 
Non-detect 

No Action 
Detect 
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Control Limit Sample Result Qualification 

< 50% but > 25% 
Non-detect 

No Action 
Detect 

< 25% 
Non-detect R 

Detect J 

As part of the isotope dilution analysis, the EIS are used for quantitation of the sample results, therefore 
the calculation of sample concentrations is adjusted for EIS recoveries. The data will not be qualified 
unless EIS recoveries are less than 25%. 

The NEtFOSAA and NMeFOSAA results for sample locations BAAP-FFTA-SN-2-20-SO and BAAP-
FFTA-SN-3-5.0-SO, were rejected due to EIS recoveries less than 25% for the initial and the re-extracted 
analyses. 

5.2 Injection Internal Standards 

Injection internal standards must be added to the aliquot of sample dilutions, QC samples, and standards 
just prior to analysis. Peak areas must be within -50% to +50% of the area measured in the ICAL midpoint 
standard. On days when ICAL is not performed, the peak areas must be within -50% to +50% of the peak 
area measured in daily initial CCV. 

All internal standard responses were within control limits. 

6. Matrix Spike/Matrix Spike Duplicate (MS/MSD) Analysis 

MS/MSD data are used to assess the precision and accuracy of the analytical method. The compounds 
used to perform the MS/MSD analysis must exhibit a percent recovery within the laboratory-established 
acceptance limits.  The relative percent difference (RPD) between the MS/MSD recoveries must be  
≤ 30%. 

Sample locations associated with the MS/MSD exhibiting recoveries outside of the control limits are 
presented in the following table. 

Sample Locations Compound MS Recovery MSD Recovery 

BAAP-FFTA-SN-3-35-SO 6:2 Fluorotelomersulfonate AC >UL 

BAAP-FFTA-SN-3-50-SO 6:2 Fluorotelomersulfonate >UL -- 

Note: 
AC Acceptable 

The criteria used to evaluate the MS/MSD recoveries are presented in the following table.  In the case of 
an MS/MSD deviation, the sample results are qualified as documented in the table below. 

Control Limit Sample Result Qualification 

> the upper control limit (UL) 
Non-detect No Action 

Detect J 

< the lower control limit (LL) but > 10% 
Non-detect UJ 

Detect J 
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Control Limit Sample Result Qualification 

< 10% 
Non-detect R 

Detect J 

Sample location BAAP-FFTA-SN-3-35-SO was non-detect for the compound with MS/MSD outside 
control limits. Therefore, qualification was not required. 

7. Laboratory Control Sample/Laboratory Control Sample Duplicate (LCS/LCSD) Analysis 

The LCS/LCSD analysis is used to assess the accuracy of the analytical method independent of matrix 
interferences.  The compounds associated with the LCS/LCSD analysis must exhibit a percent recovery 
within the laboratory-established acceptance limits. 

All compounds associated with the LCS/LCSD analysis exhibited recoveries within the control limits. 

8. Field Duplicate Analysis 

Field duplicate analysis is used to assess the overall precision of the field sampling procedures and 
analytical method.  A control limit of 35% for water matrices and 50% for soils is applied to the RPD 
between the parent sample and the field duplicate.  In the instance when the parent and/or duplicate 
sample concentrations are less than or equal to 2 times the LOQ, a control limit of two times the LOQ is 
applied for water matrices and three time the LOQ for soil matrices. 

Results for duplicate samples are summarized in the following table. 

Sample ID/Duplicate ID Compound 

Sample 

Result 

Duplicate 

Result RPD 

BAAP-FFTA-SN-3-20-SO 
/BAAP-FD-SO-082918 

All target PFAS compounds U U AC 

Notes: 
AC Acceptable 

The results between the parent sample and field duplicate were acceptable. 

9. Compound Identification 

PFC analytes are identified by using the compound’s ion abundance ratios, signal-to-noise values, and 
relative retention times. 

All identified compounds met method criteria. 

10. System Performance and Overall Assessment 

Overall system performance was acceptable.  Other than for those deviations specifically mentioned in 
this review, the overall data quality is within the guidelines specified in the method. 
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DATA VALIDATION CHECKLIST FOR PFAS 

 

PFAS: 537M/DoD QSM 5.1 
Reported 

Performance 

Acceptable Not 

Required 
No Yes No Yes 

LIQUID CHROMATOGRAPHY/MASS SPECTROMETRY (LC/MS/MS) 

Stage 2 Validation 

Holding times  X  X  

Reporting limits (units)  X  X  

Blanks  

A. Method blanks  X  X  

B. Equipment blanks  X  X  

C. Field blanks  X  X  

Laboratory Control Sample (LCS) %R  X  X  

Laboratory Control Sample Duplicate(LCSD) %R  X  X  

LCS/LCSD Precision (RPD)  X  X  

Matrix Spike (MS) %R  X X   

Matrix Spike Duplicate(MSD) %R  X X   

MS/MSD Precision (RPD)  X  X  

Field Duplicate (RPD)  X  X  

Extracted Internal Standard %R  X X   

Injection Internal Standard %R  X  X  

Dilution Factor  X  X  

Moisture Content  X  X  

Stage 3/4 Validation      

Instrument tune and performance check  X  X  

Initial calibration %RSDs  X  X  

Continuing calibration %Ds  X  X  

Instrument sensitivity check  X  X  

Ion transitions used  X  X  

Compound identification and quantitation      

A. Reconstructed ion chromatograms  X  X  

B. Quantitation Reports  X  X  

C. RT of sample compounds within the established 
RT windows 

 X  X  
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PFAS: 537M/DoD QSM 5.1 
Reported 

Performance 

Acceptable Not 

Required 
No Yes No Yes 

LIQUID CHROMATOGRAPHY/MASS SPECTROMETRY (LC/MS/MS) 

D. Transcription/calculations acceptable  X  X  

E. Reporting limits adjusted to reflect sample 
dilutions 

 X  X  

Notes: 

%RSD Relative standard deviation 

%R Percent recovery 

RPD Relative percent difference 

%D Percent difference 
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INORGANIC ANALYSIS INTRODUCTION 

Analyses were performed according to United States Environmental Protection Agency (USEPA) SW-846 
Methods 9045D and 9060A.  Data were reviewed in accordance with Department of Defense (DoD) 
Quality Systems Manual (QSM) 5.1, and Draft Final Programmatic Uniform Federal Policy-Quality 
Assurance Project Plan USAEC PFAS PA/SI Active Army Installations, July 2018 (Arcadis). 

The data review process is an evaluation of data on a technical basis rather than a determination of 
contract compliance.  As such, the standards against which the data are being weighed may differ from 
those specified in the analytical method.  It is assumed that the data package represents the best efforts 
of the laboratory and that it was already subjected to adequate and sufficient quality review prior to 
submission. 

During the review process, laboratory qualified and unqualified data are verified against the supporting 
documentation.  Based on this evaluation, qualifier codes may be added, deleted, or modified by the data 
reviewer.  Results are qualified with the following codes in accordance with the USEPA National 
Functional Guidelines: 

• Concentration (C) Qualifiers 

 U The analyte was analyzed for but not detected.  The associated value is the analyte 
instrument detection limit. 

 J The reported value was obtained from a reading less than the limit of detection (LOQ), but 
greater than or equal to the detection limit (DL). 

• Quantitation (Q) Qualifiers 

 E The compound was quantitated above the calibration range. 

 D Concentration is based on a diluted sample analysis. 

• Validation Qualifiers 

 J The analyte was positively identified; however, the associated numerical value is an 
estimated concentration only.  

 UJ The analyte was not detected above the limit of detection.  However, the reported limit is 
approximate and may or may not represent the actual limit of detection. 

UB Analyte considered non-detect at the listed value due to associated blank contamination. 

R The sample results are rejected. 

Two facts should be noted by all data users.  First, the "R" flag means that the associated value is 
unusable.  In other words, due to significant quality control (QC) problems, the analysis is invalid and 
provides no information as to whether the compound is present or not.  "R" values should not appear on 
data tables because they cannot be relied upon, even as a last resort.  The second fact to keep in mind is 
that no compound concentration, even if it has passed all QC tests, is guaranteed to be accurate.  Strict 
QC serves to increase confidence in data but any value potentially contains error. 
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GENERAL CHEMISTRY ANALYSES 

 

1. Holding Times 

The specified holding times for the following methods are presented in the following table.  

Method Matrix Holding Time Preservation 

Total Organic Carbon (TOC) by SW846 
9060A 

Soil 
28 days from collection to 
analysis 

Cool to <6 °C. 

pH by SW846 9045D Soil 
Within 24 hours of receipt at 
laboratory 

Cool to <6 °C. 

The analyses that exceeded the holding time are presented in the following table. 

Sample Locations Holding Time Criteria 

BAAP-FFTA-SN-2-5.0-SO 
BAAP-FFTA-SN-2-20-SO 
BAAP-FFTA-SN-2-35-SO 
BAAP-FFTA-SN-2-50-SO 
BAAP-FFTA-SN-2-65-SO 
BAAP-FFTA-SN-2-WT80-SO 
BAAP-FFTA-SN-3-5.0-SO 
BAAP-FFTA-SN-3-20-SO 
BAAP-FFTA-SN-3-35-SO 
BAAP-FD-SO-082918 
BAAP-FFTA-SN-3-50-SO 
BAAP-FFTA-SN-3-65-SO 
BAAP-FFTA-SN-3-WT80-SO 

7 to 11 days from receipt 
Within 24 hours of 

receipt 

Sample results associated with sample locations analyzed by analytical method SW-846 9045D were 
qualified, as specified in the table below.  All other holding times were met. 

Criteria 

Qualification 

Detected 

Analytes 

Non-detect 

Analytes 

Analysis completed less than two times holding time J UJ 

Analysis completed greater than two times holding time J 

The hold time for pH was specified in the QAPP; there is no specified hold time for pH in soil. The pH results 
are qualified as estimated. 

2. Blank Contamination 

Quality assurance (QA) blanks (i.e., method and rinse blanks) are prepared to identify any contamination 
which may have been introduced into the samples during sample preparation or field activity.  Method 
blanks measure laboratory contamination.  Rinse blanks measure contamination of samples during field 
operations. 

A blank action level (BAL) of five times the concentration of a detected compound in an associated blank 
is calculated for QA blanks containing concentrations greater than the detection limit (DL).  The BAL is 
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compared to the associated sample results to determine the appropriate qualification of the sample 
results, if needed.    

TOC was not detected above the DL in the associated blanks; therefore, detected sample results were 
not associated with blank contamination. 

3. Matrix Spike/Matrix Spike Duplicate (MS/MSD)/Laboratory Duplicate Analysis 

MS/MSD and laboratory duplicate data are used to assess the precision and accuracy of the analytical 
method. 

3.1 MS/MSD Analysis 

All analytes must exhibit a percent recovery within the established acceptance limits of 75% to 125%.  
The MS/MSD recovery control limits do not apply for MS/MSD performed on sample locations where the 
analyte’s concentration detected in the parent sample exceeds the MS/MSD concentration by a factor of 
four or greater.   

The MS analysis performed on sample location BAAP-FFTA-SN-2-65-SO for TOC exhibited a recovery 
within control limits. 

The MS/MSD analysis performed on sample location BAAP-FFTA-SN-3-35-SO and BAAP-FFTA-SN-3-
50-SO for TOC exhibited recoveries within control limits. 

3.2 Laboratory Duplicate Analysis 

The laboratory duplicate relative percent difference (RPD) criterion is applied when parent and duplicate 
sample concentrations are greater than or equal to 5 times the RL.  A control limit of 20% for water 
matrices and 35% for soil matrices is applied when the criteria above is true.   In the instance when the 
parent and/or duplicate sample concentrations are less than or equal to 5 times the RL, a control limit of 
one time the LOQ is applied for water matrices and two times the LOQ for soil matrices. 

The laboratory duplicate analysis performed on sample location BAAP-FFTA-SN-3-35-SO for pH 
exhibited results within control limits. 

The laboratory duplicate analysis performed on sample location BAAP-FFTA-SN-2-65-SO for TOC 
exhibited RPD within control limits. 

MS/MSD analysis for TOC on sample location BAAP-FFTA-SN-3-35-SO was performed in addition of the 
laboratory duplicate analysis. The MS/MSD recoveries and laboratory duplicate exhibited acceptable 
RPD. 

All analytes associated with laboratory duplicate RPD were within the control limit, with the exception of 
the analytes presented in the following table. 

Sample Location Analytes Laboratory RPD 

BAAP-FFTA-SN-2-65-SO TOC 43% 

The criteria used to evaluate laboratory duplicate RPD are presented in the following table.  In the case of 
a laboratory duplicate RPD deviation, the sample results are qualified.   

Sample Concentration Control Limit Sample Result Qualification 

Parent sample and laboratory sample 
concentration >5 times LOQ 

Soil > 35% 
Non-detect UJ 

Detect J 
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4. Field Duplicate Analysis 

Field duplicate analysis is used to assess the overall precision of the field sampling procedures and 
analytical method.  A control limit of 50% for soil matrices is applied to the RPD between the parent 
sample and the field duplicate.  In the instance when the parent and/or duplicate sample concentrations 
are less than or equal to 5 times the LOQ, a control limit of three times the LOQ is applied for soil 
matrices. 

Results for duplicate samples are summarized in the following table. 

Sample ID/Duplicate ID Compound 

Sample 

Result 

Duplicate 

Result RPD 

BAAP-FFTA-SN-3-20-SO 
/BAAP-FD-SO-082918 

TOC 12500 5410 AC 

 

The results between the parent sample and field duplicate were acceptable. 

5. Laboratory Control Sample (LCS) Analysis 

The LCS analysis is used to assess the precision and accuracy of the analytical method independent of 
matrix interferences.  TOC associated with the LCS analysis must exhibit a percent recovery between the 
control limits of 80% and 120%. 

The LCS analysis exhibited recoveries within the control limits. 

6. System Performance and Overall Assessment 

Overall system performance was acceptable.  Other than for those deviations specifically mentioned in 
this review, the overall data quality is within the guidelines specified in the method. 
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DATA VALIDATION CHECKLIST FOR GENERAL CHEMISTRY 

 

General Chemistry: SW846 9045D/9060A  
Reported 

Performance 

Acceptable 
Not 

Required 
No Yes No Yes 

Miscellaneous Instrumentation 

Stage 2 Validation   

Holding times  X X   

Reporting limits (units)  X  X  

Blanks      

A. Method blanks  X  X  

B. Equipment blanks X    X 

Laboratory Control Sample (LCS) %R  X  X  

Laboratory Control Sample Duplicate(LCSD) %R X    X 

LCS/LCSD Precision (RPD) X    X 

Matrix Spike (MS) %R  X  X  

Matrix Spike Duplicate(MSD) %R  X  X  

MS/MSD Precision (RPD)  X  X  

Lab Duplicate (RPD)  X  X  

Field Duplicate (RPD)  X  X  

Dilution Factor  X  X  

Moisture Content  X  X  

Notes: 
%R - percent recovery 
RPD - relative percent difference 
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ArcadisClient:

Sample Administration 

Receipt Documentation Log

Doc Log ID: 225636

Group Number(s):

*225636*
1981996

State/Province of Origin:

Delivery Method:

Number of Packages:

Delivery and Receipt Information

2

WI

Fed Ex Arrival Timestamp:

Number of Projects:

08/30/2018  10:15

1

Arrival Condition Summary

Shipping Container Sealed: Yes

Custody Seal Present: Yes

Custody Seal Intact: Yes

Samples Chilled: Yes

Paperwork Enclosed: Yes

Samples Intact: Yes

Missing Samples: No

Extra Samples: No

Discrepancy in Container Qty on COC: No

Sample IDs on COC match Containers: Yes

Sample Date/Times match COC: Yes

VOA Vial Headspace ≥ 6mm: N/A

Total Trip Blank Qty: 0

Air Quality Samples Present: No

Unpacked by Zane Hollinger (10251) at 14:26 on 08/30/2018

Samples Chilled Details

Thermometer Types:          DT = Digital (Temp. Bottle)       IR = Infrared (Surface Temp)        All Temperatures in °C.

Cooler # Elevated Temp?Ice ContainerIce Present?Ice TypeTherm. TypeCorrected TempThermometer ID

1 DT42-01 2.8 DT Wet Y Bagged N

2 DT131 1.0 DT Wet Y Bagged N

Page 1 of 1
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ARCADIS 
ELLE Sample #:  SW 9779614 
ELLE Group #:  1981996 
Matrix: Soil 

Sample Description: BAAP-FFTA-SN-2-5.0-SO Grab Soil 
02118216-1000.7AL00 
Badger Army Ammunition Plant (BAAP) 

Project Name:  Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/29/2018 10:20 
SDG#: PF012-01 

Submittal Date/Time:  08/30/2018 10:15 

 Dry 
Limit of 
Quantitation 

Dry
Limit of 
Detection 

Dry
Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name 

Dry
Result 

EPA 537 mod QSM 5.1 
table B-15 

ng/g ng/g ng/g ng/gLC/MS/MS Miscellaneous 

1 2.2 2.10.656:2 fluorotelomersulfonate 14478 27619-97-2 < 2.1 

1 2.2 2.10.548:2 fluorotelomersulfonate 14478 39108-34-4 < 2.1 

1 3.3 2.20.54NEtFOSAA 14478 2991-50-6 < 2.2 

NEtFOSAA is the acronym for N-ethyl perfluorooctanesulfonamidoacetic Acid. 

1 3.3 2.20.54NMeFOSAA 14478 2355-31-9 < 2.2 

NMeFOSAA is the acronym for N-methyl perfluorooctanesulfonamidoacetic Acid. 

1 0.87 0.650.22Perfluorobutanesulfonate 14478 375-73-5 < 0.65 

1 0.87 0.740.22Perfluorobutanoic acid 14478 375-22-4 < 0.74 

1 1.1 0.740.33Perfluorodecanoic acid 14478 335-76-2 < 0.74 

1 0.87 0.740.22Perfluorododecanoic acid 14478 307-55-1 < 0.74 

1 0.87 0.740.22Perfluoroheptanoic acid 14478 375-85-9 < 0.74 

1 0.87 0.700.22Perfluorohexanesulfonate 14478 355-46-4 < 0.70 

1 0.87 0.740.22Perfluorohexanoic acid 14478 307-24-4 < 0.74 

1 0.87 0.740.22Perfluorononanoic acid 14478 375-95-1 < 0.74 

1 0.87 0.710.22Perfluoro-octanesulfonate 14478 1763-23-1 < 0.71 

1 0.87 0.740.22Perfluorooctanoic acid 14478 335-67-1 < 0.74 

1 0.87 0.740.22Perfluoropentanoic acid 14478 2706-90-3 < 0.74 

1 0.87 0.740.22Perfluorotetradecanoic acid 14478 376-06-7 < 0.74 

1 0.87 0.740.22Perfluorotridecanoic acid 14478 72629-94-8 < 0.74 

1 0.87 0.740.22Perfluoroundecanoic acid 14478 2058-94-8 < 0.74 

The recovery for the labeled compound used as extraction standards is  
outside the QC acceptance limits as noted on the QC Summary. The  
following corrective action was taken:  The sample was reextracted within  
holding time. The data is reported from the original extraction. Both sets  
of data are included in the data package. 

SW-846 9060A  
modified 

mg/kg mg/kg mg/kg mg/kgWet Chemistry 

1 481 481160TOC Solids/Sludges Combustion 02079 n.a. 2,090 

SW-846 9045D Nov 
2004 

Std. Units Std. Units Std. Units Std. Units 

1 0.01000.01000.0100pH 00394 n.a. 7.59 

The pH was measured in water at 19.7 C. 

SM 2540 G-2011 
%Moisture Calc 

% % % %Wet Chemistry 

1 0.50 0.500.50Moisture 00111 n.a. 16.4 

Moisture represents the loss in weight of the sample after oven drying at 
103 - 105 degrees Celsius. The moisture result reported is on an 
as-received basis. 

*=This limit was used in the evaluation of the final result 

Page 5 of 48
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ARCADIS 
ELLE Sample #:  SW 9779614 
ELLE Group #:  1981996 
Matrix: Soil 

Sample Description: BAAP-FFTA-SN-2-5.0-SO Grab Soil 
02118216-1000.7AL00 
Badger Army Ammunition Plant (BAAP) 

Project Name:  Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/29/2018 10:20 
SDG#: PF012-01 

Submittal Date/Time:  08/30/2018 10:15 

 Dry 
Limit of 
Quantitation 

Dry
Limit of 
Detection 

Dry
Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name 

Dry
Result 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

14478 PFAS in Soil by LC/MS/MS-DoD EPA 537 mod QSM 5.1 
table B-15 

1 18248031 09/06/2018  14:42 Joshua P Trost 1 

14510 PFAS Solid Prep - DoD EPA 537 mod QSM 5.1 
table B-15 

2 18248031 09/05/2018  17:00 Anthony C Polaski 1 

02079 TOC Solids/Sludges Combustion SW-846 9060A  modified 1 18250667633B 09/08/2018  14:26 Drew M Gerhart 1 

00394 pH SW-846 9045D Nov 
2004 

1 18250039402B 09/07/2018  18:50 Jeremy L Bolf 1 

00111 Moisture SM 2540 G-2011 
%Moisture Calc 

1 18243820004A 08/31/2018  09:33 William C Schwebel 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  SW 9779615 
ELLE Group #:  1981996 
Matrix: Soil 

Sample Description: BAAP-FFTA-SN-2-20-SO Grab Soil 
02118216-1000.7AL00 
Badger Army Ammunition Plant (BAAP) 

Project Name:  Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/29/2018 11:00 
SDG#: PF012-02 

Submittal Date/Time:  08/30/2018 10:15 

 Dry 
Limit of 
Quantitation 

Dry
Limit of 
Detection 

Dry
Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name 

Dry
Result 

EPA 537 mod QSM 5.1 
table B-15 

ng/g ng/g ng/g ng/gLC/MS/MS Miscellaneous 

1 1.9 1.80.576:2 fluorotelomersulfonate 14478 27619-97-2 < 1.8 

1 1.9 1.80.488:2 fluorotelomersulfonate 14478 39108-34-4 < 1.8 

1 2.9 1.90.48NEtFOSAA 14478 2991-50-6 < 1.9 

NEtFOSAA is the acronym for N-ethyl perfluorooctanesulfonamidoacetic Acid. 

1 2.9 1.90.48NMeFOSAA 14478 2355-31-9 < 1.9 

NMeFOSAA is the acronym for N-methyl perfluorooctanesulfonamidoacetic Acid. 

1 0.76 0.570.19Perfluorobutanesulfonate 14478 375-73-5 < 0.57 

1 0.76 0.650.19Perfluorobutanoic acid 14478 375-22-4 < 0.65 

1 0.95 0.650.29Perfluorodecanoic acid 14478 335-76-2 < 0.65 

1 0.76 0.650.19Perfluorododecanoic acid 14478 307-55-1 < 0.65 

1 0.76 0.650.19Perfluoroheptanoic acid 14478 375-85-9 < 0.65 

1 0.76 0.610.19Perfluorohexanesulfonate 14478 355-46-4 < 0.61 

1 0.76 0.650.19Perfluorohexanoic acid 14478 307-24-4 < 0.65 

1 0.76 0.650.19Perfluorononanoic acid 14478 375-95-1 < 0.65 

1 0.76 0.620.19Perfluoro-octanesulfonate 14478 1763-23-1 < 0.62 

1 0.76 0.650.19Perfluorooctanoic acid 14478 335-67-1 0.38   J 

1 0.76 0.650.19Perfluoropentanoic acid 14478 2706-90-3 < 0.65 

1 0.76 0.650.19Perfluorotetradecanoic acid 14478 376-06-7 < 0.65 

1 0.76 0.650.19Perfluorotridecanoic acid 14478 72629-94-8 < 0.65 

1 0.76 0.650.19Perfluoroundecanoic acid 14478 2058-94-8 < 0.65 

The recovery for the labeled compound used as extraction standards is  
outside the QC acceptance limits as noted on the QC Summary. The  
following corrective action was taken:  The sample was reextracted within  
holding time. The data is reported from the original extraction. Both sets  
of data are included in the data package. 

SW-846 9060A  
modified 

mg/kg mg/kg mg/kg mg/kgWet Chemistry 

1 2,7802,780926TOC Solids/Sludges Combustion 02079 n.a. 4,570 

SW-846 9045D Nov 
2004 

Std. Units Std. Units Std. Units Std. Units 

1 0.01000.01000.0100pH 00394 n.a. 9.24 

The pH was measured in water at 19.8 C. 

SM 2540 G-2011 
%Moisture Calc 

% % % %Wet Chemistry 

1 0.50 0.500.50Moisture 00111 n.a. 3.5 

Moisture represents the loss in weight of the sample after oven drying at 
103 - 105 degrees Celsius. The moisture result reported is on an 
as-received basis. 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  SW 9779615 
ELLE Group #:  1981996 
Matrix: Soil 

Sample Description: BAAP-FFTA-SN-2-20-SO Grab Soil 
02118216-1000.7AL00 
Badger Army Ammunition Plant (BAAP) 

Project Name:  Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/29/2018 11:00 
SDG#: PF012-02 

Submittal Date/Time:  08/30/2018 10:15 

 Dry 
Limit of 
Quantitation 

Dry
Limit of 
Detection 

Dry
Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name 

Dry
Result 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

14478 PFAS in Soil by LC/MS/MS-DoD EPA 537 mod QSM 5.1 
table B-15 

1 18248031 09/06/2018  14:51 Joshua P Trost 1 

14510 PFAS Solid Prep - DoD EPA 537 mod QSM 5.1 
table B-15 

2 18248031 09/05/2018  17:00 Anthony C Polaski 1 

02079 TOC Solids/Sludges Combustion SW-846 9060A  modified 1 18250667633B 09/10/2018  16:57 Drew M Gerhart 1 

00394 pH SW-846 9045D Nov 
2004 

1 18250039403A 09/07/2018  19:40 Jeremy L Bolf 1 

00111 Moisture SM 2540 G-2011 
%Moisture Calc 

1 18243820004A 08/31/2018  09:33 William C Schwebel 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  SW 9779616 
ELLE Group #:  1981996 
Matrix: Soil 

Sample Description: BAAP-FFTA-SN-2-35-SO Grab Soil 
02118216-1000.7AL00 
Badger Army Ammunition Plant (BAAP) 

Project Name:  Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/29/2018 11:25 
SDG#: PF012-03 

Submittal Date/Time:  08/30/2018 10:15 

 Dry 
Limit of 
Quantitation 

Dry
Limit of 
Detection 

Dry
Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name 

Dry
Result 

EPA 537 mod QSM 5.1 
table B-15 

ng/g ng/g ng/g ng/gLC/MS/MS Miscellaneous 

1 1.9 1.80.576:2 fluorotelomersulfonate 14478 27619-97-2 < 1.8 

1 1.9 1.80.488:2 fluorotelomersulfonate 14478 39108-34-4 < 1.8 

1 2.9 1.90.48NEtFOSAA 14478 2991-50-6 < 1.9 

NEtFOSAA is the acronym for N-ethyl perfluorooctanesulfonamidoacetic Acid. 

1 2.9 1.90.48NMeFOSAA 14478 2355-31-9 < 1.9 

NMeFOSAA is the acronym for N-methyl perfluorooctanesulfonamidoacetic Acid. 

1 0.76 0.570.19Perfluorobutanesulfonate 14478 375-73-5 < 0.57 

1 0.76 0.650.19Perfluorobutanoic acid 14478 375-22-4 < 0.65 

1 0.95 0.650.29Perfluorodecanoic acid 14478 335-76-2 < 0.65 

1 0.76 0.650.19Perfluorododecanoic acid 14478 307-55-1 < 0.65 

1 0.76 0.650.19Perfluoroheptanoic acid 14478 375-85-9 < 0.65 

1 0.76 0.610.19Perfluorohexanesulfonate 14478 355-46-4 < 0.61 

1 0.76 0.650.19Perfluorohexanoic acid 14478 307-24-4 < 0.65 

1 0.76 0.650.19Perfluorononanoic acid 14478 375-95-1 < 0.65 

1 0.76 0.620.19Perfluoro-octanesulfonate 14478 1763-23-1 < 0.62 

1 0.76 0.650.19Perfluorooctanoic acid 14478 335-67-1 1.1 

1 0.76 0.650.19Perfluoropentanoic acid 14478 2706-90-3 < 0.65 

1 0.76 0.650.19Perfluorotetradecanoic acid 14478 376-06-7 < 0.65 

1 0.76 0.650.19Perfluorotridecanoic acid 14478 72629-94-8 < 0.65 

1 0.76 0.650.19Perfluoroundecanoic acid 14478 2058-94-8 < 0.65 

SW-846 9060A  
modified 

mg/kg mg/kg mg/kg mg/kgWet Chemistry 

1 2,9002,900966TOC Solids/Sludges Combustion 02079 n.a. 5,400 

SW-846 9045D Nov 
2004 

Std. Units Std. Units Std. Units Std. Units 

1 0.01000.01000.0100pH 00394 n.a. 9.22 

The pH was measured in water at 19.8 C. 

SM 2540 G-2011 
%Moisture Calc 

% % % %Wet Chemistry 

1 0.50 0.500.50Moisture 00111 n.a. 3.8 

Moisture represents the loss in weight of the sample after oven drying at 
103 - 105 degrees Celsius. The moisture result reported is on an 
as-received basis. 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  SW 9779616 
ELLE Group #:  1981996 
Matrix: Soil 

Sample Description: BAAP-FFTA-SN-2-35-SO Grab Soil 
02118216-1000.7AL00 
Badger Army Ammunition Plant (BAAP) 

Project Name:  Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/29/2018 11:25 
SDG#: PF012-03 

Submittal Date/Time:  08/30/2018 10:15 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

14478 PFAS in Soil by LC/MS/MS-DoD EPA 537 mod QSM 5.1 
table B-15 

1 18248031 09/06/2018  15:00 Joshua P Trost 1 

14510 PFAS Solid Prep - DoD EPA 537 mod QSM 5.1 
table B-15 

2 18248031 09/05/2018  17:00 Anthony C Polaski 1 

02079 TOC Solids/Sludges Combustion SW-846 9060A  modified 1 18250667633B 09/10/2018  17:10 Drew M Gerhart 1 

00394 pH SW-846 9045D Nov 
2004 

1 18250039403A 09/07/2018  19:40 Jeremy L Bolf 1 

00111 Moisture SM 2540 G-2011 
%Moisture Calc 

1 18243820004A 08/31/2018  09:33 William C Schwebel 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  SW 9779617 
ELLE Group #:  1981996 
Matrix: Soil 

Sample Description: BAAP-FFTA-SN-2-50-SO Grab Soil 
02118216-1000.7AL00 
Badger Army Ammunition Plant (BAAP) 

Project Name:  Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/29/2018 12:20 
SDG#: PF012-04 

Submittal Date/Time:  08/30/2018 10:15 

 Dry 
Limit of 
Quantitation 

Dry
Limit of 
Detection 

Dry
Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name 

Dry
Result 

EPA 537 mod QSM 5.1 
table B-15 

ng/g ng/g ng/g ng/gLC/MS/MS Miscellaneous 

1 2.1 1.90.626:2 fluorotelomersulfonate 14478 27619-97-2 < 1.9 

1 2.1 1.90.518:2 fluorotelomersulfonate 14478 39108-34-4 < 1.9 

1 3.1 2.10.51NEtFOSAA 14478 2991-50-6 < 2.1 

NEtFOSAA is the acronym for N-ethyl perfluorooctanesulfonamidoacetic Acid. 

1 3.1 2.10.51NMeFOSAA 14478 2355-31-9 < 2.1 

NMeFOSAA is the acronym for N-methyl perfluorooctanesulfonamidoacetic Acid. 

1 0.82 0.620.21Perfluorobutanesulfonate 14478 375-73-5 < 0.62 

1 0.82 0.700.21Perfluorobutanoic acid 14478 375-22-4 < 0.70 

1 1.0 0.700.31Perfluorodecanoic acid 14478 335-76-2 < 0.70 

1 0.82 0.700.21Perfluorododecanoic acid 14478 307-55-1 < 0.70 

1 0.82 0.700.21Perfluoroheptanoic acid 14478 375-85-9 < 0.70 

1 0.82 0.660.21Perfluorohexanesulfonate 14478 355-46-4 < 0.66 

1 0.82 0.700.21Perfluorohexanoic acid 14478 307-24-4 < 0.70 

1 0.82 0.700.21Perfluorononanoic acid 14478 375-95-1 < 0.70 

1 0.82 0.670.21Perfluoro-octanesulfonate 14478 1763-23-1 < 0.67 

1 0.82 0.700.21Perfluorooctanoic acid 14478 335-67-1 < 0.70 

1 0.82 0.700.21Perfluoropentanoic acid 14478 2706-90-3 < 0.70 

1 0.82 0.700.21Perfluorotetradecanoic acid 14478 376-06-7 < 0.70 

1 0.82 0.700.21Perfluorotridecanoic acid 14478 72629-94-8 < 0.70 

1 0.82 0.700.21Perfluoroundecanoic acid 14478 2058-94-8 < 0.70 

The recovery for the labeled compound used as extraction standards is  
outside the QC acceptance limits as noted on the QC Summary. The  
following corrective action was taken:  The sample was reextracted within  
holding time. The data is reported from the original extraction. Both sets  
of data are included in the data package. 

SW-846 9060A  
modified 

mg/kg mg/kg mg/kg mg/kgWet Chemistry 

1 308 308103TOC Solids/Sludges Combustion 02079 n.a. 3,430 

SW-846 9045D Nov 
2004 

Std. Units Std. Units Std. Units Std. Units 

1 0.01000.01000.0100pH 00394 n.a. 9.24 

The pH was measured in water at 19.7 C. 

SM 2540 G-2011 
%Moisture Calc 

% % % %Wet Chemistry 

1 0.50 0.500.50Moisture 00111 n.a. 2.5 

Moisture represents the loss in weight of the sample after oven drying at 
103 - 105 degrees Celsius. The moisture result reported is on an 
as-received basis. 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  SW 9779617 
ELLE Group #:  1981996 
Matrix: Soil 

Sample Description: BAAP-FFTA-SN-2-50-SO Grab Soil 
02118216-1000.7AL00 
Badger Army Ammunition Plant (BAAP) 

Project Name:  Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/29/2018 12:20 
SDG#: PF012-04 

Submittal Date/Time:  08/30/2018 10:15 

 Dry 
Limit of 
Quantitation 

Dry
Limit of 
Detection 

Dry
Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name 

Dry
Result 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

14478 PFAS in Soil by LC/MS/MS-DoD EPA 537 mod QSM 5.1 
table B-15 

1 18248031 09/06/2018  15:09 Joshua P Trost 1 

14510 PFAS Solid Prep - DoD EPA 537 mod QSM 5.1 
table B-15 

2 18248031 09/05/2018  17:00 Anthony C Polaski 1 

02079 TOC Solids/Sludges Combustion SW-846 9060A  modified 1 18250667633B 09/08/2018  15:05 Drew M Gerhart 1 

00394 pH SW-846 9045D Nov 
2004 

1 18250039403A 09/07/2018  19:40 Jeremy L Bolf 1 

00111 Moisture SM 2540 G-2011 
%Moisture Calc 

1 18243820004A 08/31/2018  09:33 William C Schwebel 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  SW 9779618 
ELLE Group #:  1981996 
Matrix: Soil 

Sample Description: BAAP-FFTA-SN-2-65-SO Grab Soil 
02118216-1000.7AL00 
Badger Army Ammunition Plant (BAAP) 

Project Name:  Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/29/2018 12:45 
SDG#: PF012-05 

Submittal Date/Time:  08/30/2018 10:15 

 Dry 
Limit of 
Quantitation 

Dry
Limit of 
Detection 

Dry
Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name 

Dry
Result 

EPA 537 mod QSM 5.1 
table B-15 

ng/g ng/g ng/g ng/gLC/MS/MS Miscellaneous 

1 1.9 1.80.576:2 fluorotelomersulfonate 14478 27619-97-2 < 1.8 

1 1.9 1.80.478:2 fluorotelomersulfonate 14478 39108-34-4 < 1.8 

1 2.8 1.90.47NEtFOSAA 14478 2991-50-6 < 1.9 

NEtFOSAA is the acronym for N-ethyl perfluorooctanesulfonamidoacetic Acid. 

1 2.8 1.90.47NMeFOSAA 14478 2355-31-9 < 1.9 

NMeFOSAA is the acronym for N-methyl perfluorooctanesulfonamidoacetic Acid. 

1 0.76 0.570.19Perfluorobutanesulfonate 14478 375-73-5 < 0.57 

1 0.76 0.640.19Perfluorobutanoic acid 14478 375-22-4 < 0.64 

1 0.94 0.640.28Perfluorodecanoic acid 14478 335-76-2 < 0.64 

1 0.76 0.640.19Perfluorododecanoic acid 14478 307-55-1 < 0.64 

1 0.76 0.640.19Perfluoroheptanoic acid 14478 375-85-9 < 0.64 

1 0.76 0.600.19Perfluorohexanesulfonate 14478 355-46-4 < 0.60 

1 0.76 0.640.19Perfluorohexanoic acid 14478 307-24-4 < 0.64 

1 0.76 0.640.19Perfluorononanoic acid 14478 375-95-1 < 0.64 

1 0.76 0.610.19Perfluoro-octanesulfonate 14478 1763-23-1 < 0.61 

1 0.76 0.640.19Perfluorooctanoic acid 14478 335-67-1 0.44   J 

1 0.76 0.640.19Perfluoropentanoic acid 14478 2706-90-3 < 0.64 

1 0.76 0.640.19Perfluorotetradecanoic acid 14478 376-06-7 < 0.64 

1 0.76 0.640.19Perfluorotridecanoic acid 14478 72629-94-8 < 0.64 

1 0.76 0.640.19Perfluoroundecanoic acid 14478 2058-94-8 < 0.64 

The recovery for the labeled compound used as extraction standards is  
outside the QC acceptance limits as noted on the QC Summary. The  
following corrective action was taken:  The sample was reextracted within  
holding time. The data is reported from the original extraction. Both sets  
of data are included in the data package. 

SW-846 9060A  
modified 

mg/kg mg/kg mg/kg mg/kgWet Chemistry 

1 309 309103TOC Solids/Sludges Combustion 02079 n.a. 2,860 

SW-846 9045D Nov 
2004 

Std. Units Std. Units Std. Units Std. Units 

1 0.01000.01000.0100pH 00394 n.a. 8.98 

The pH was measured in water at 19.6 C. 

SM 2540 G-2011 
%Moisture Calc 

% % % %Wet Chemistry 

1 0.50 0.500.50Moisture 00111 n.a. 2.0 

Moisture represents the loss in weight of the sample after oven drying at 
103 - 105 degrees Celsius. The moisture result reported is on an 
as-received basis. 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  SW 9779618 
ELLE Group #:  1981996 
Matrix: Soil 

Sample Description: BAAP-FFTA-SN-2-65-SO Grab Soil 
02118216-1000.7AL00 
Badger Army Ammunition Plant (BAAP) 

Project Name:  Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/29/2018 12:45 
SDG#: PF012-05 

Submittal Date/Time:  08/30/2018 10:15 

 Dry 
Limit of 
Quantitation 

Dry
Limit of 
Detection 

Dry
Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name 

Dry
Result 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

14478 PFAS in Soil by LC/MS/MS-DoD EPA 537 mod QSM 5.1 
table B-15 

1 18248031 09/06/2018  15:18 Joshua P Trost 1 

14510 PFAS Solid Prep - DoD EPA 537 mod QSM 5.1 
table B-15 

2 18248031 09/05/2018  17:00 Anthony C Polaski 1 

02079 TOC Solids/Sludges Combustion SW-846 9060A  modified 1 18247667632B 09/05/2018  00:53 Drew M Gerhart 1 

00394 pH SW-846 9045D Nov 
2004 

1 18250039403A 09/07/2018  19:40 Jeremy L Bolf 1 

00111 Moisture SM 2540 G-2011 
%Moisture Calc 

1 18243820004A 08/31/2018  09:33 William C Schwebel 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  SW 9779619 
ELLE Group #:  1981996 
Matrix: Soil 

Sample Description: BAAP-FFTA-SN-2-WT80-SO Grab Soil 
02118216-1000.7AL00 
Badger Army Ammunition Plant (BAAP) 

Project Name:  Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/29/2018 13:50 
SDG#: PF012-06 

Submittal Date/Time:  08/30/2018 10:15 

 Dry 
Limit of 
Quantitation 

Dry
Limit of 
Detection 

Dry
Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name 

Dry
Result 

EPA 537 mod QSM 5.1 
table B-15 

ng/g ng/g ng/g ng/gLC/MS/MS Miscellaneous 

1 2.0 1.90.596:2 fluorotelomersulfonate 14478 27619-97-2 < 1.9 

1 2.0 1.90.498:2 fluorotelomersulfonate 14478 39108-34-4 < 1.9 

1 2.9 2.00.49NEtFOSAA 14478 2991-50-6 < 2.0 

NEtFOSAA is the acronym for N-ethyl perfluorooctanesulfonamidoacetic Acid. 

1 2.9 2.00.49NMeFOSAA 14478 2355-31-9 < 2.0 

NMeFOSAA is the acronym for N-methyl perfluorooctanesulfonamidoacetic Acid. 

1 0.78 0.590.20Perfluorobutanesulfonate 14478 375-73-5 < 0.59 

1 0.78 0.660.20Perfluorobutanoic acid 14478 375-22-4 < 0.66 

1 0.98 0.660.29Perfluorodecanoic acid 14478 335-76-2 < 0.66 

1 0.78 0.660.20Perfluorododecanoic acid 14478 307-55-1 < 0.66 

1 0.78 0.660.20Perfluoroheptanoic acid 14478 375-85-9 < 0.66 

1 0.78 0.620.20Perfluorohexanesulfonate 14478 355-46-4 < 0.62 

1 0.78 0.660.20Perfluorohexanoic acid 14478 307-24-4 < 0.66 

1 0.78 0.660.20Perfluorononanoic acid 14478 375-95-1 < 0.66 

1 0.78 0.630.20Perfluoro-octanesulfonate 14478 1763-23-1 < 0.63 

1 0.78 0.660.20Perfluorooctanoic acid 14478 335-67-1 0.67   J 

1 0.78 0.660.20Perfluoropentanoic acid 14478 2706-90-3 < 0.66 

1 0.78 0.660.20Perfluorotetradecanoic acid 14478 376-06-7 < 0.66 

1 0.78 0.660.20Perfluorotridecanoic acid 14478 72629-94-8 < 0.66 

1 0.78 0.660.20Perfluoroundecanoic acid 14478 2058-94-8 < 0.66 

SW-846 9060A  
modified 

mg/kg mg/kg mg/kg mg/kgWet Chemistry 

1 314 314105TOC Solids/Sludges Combustion 02079 n.a. 937 

SW-846 9045D Nov 
2004 

Std. Units Std. Units Std. Units Std. Units 

1 0.01000.01000.0100pH 00394 n.a. 9.26 

The pH was measured in water at 19.7 C. 

SM 2540 G-2011 
%Moisture Calc 

% % % %Wet Chemistry 

1 0.50 0.500.50Moisture 00111 n.a. 2.4 

Moisture represents the loss in weight of the sample after oven drying at 
103 - 105 degrees Celsius. The moisture result reported is on an 
as-received basis. 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  SW 9779619 
ELLE Group #:  1981996 
Matrix: Soil 

Sample Description: BAAP-FFTA-SN-2-WT80-SO Grab Soil 
02118216-1000.7AL00 
Badger Army Ammunition Plant (BAAP) 

Project Name:  Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/29/2018 13:50 
SDG#: PF012-06 

Submittal Date/Time:  08/30/2018 10:15 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

14478 PFAS in Soil by LC/MS/MS-DoD EPA 537 mod QSM 5.1 
table B-15 

1 18248031 09/06/2018  15:37 Joshua P Trost 1 

14510 PFAS Solid Prep - DoD EPA 537 mod QSM 5.1 
table B-15 

2 18248031 09/05/2018  17:00 Anthony C Polaski 1 

02079 TOC Solids/Sludges Combustion SW-846 9060A  modified 1 18250667633B 09/08/2018  15:18 Drew M Gerhart 1 

00394 pH SW-846 9045D Nov 
2004 

1 18250039403A 09/07/2018  19:40 Jeremy L Bolf 1 

00111 Moisture SM 2540 G-2011 
%Moisture Calc 

1 18243820004A 08/31/2018  09:33 William C Schwebel 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  WW 9779620 
ELLE Group #:  1981996 
Matrix: Water 

Sample Description: BAAP-EB-SO-082918-2 Grab Water 
02118216-1000.7AL00 
Badger Army Ammunition Plant (BAAP) 

Project Name:  Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/29/2018 09:45 
SDG#: PF012-07EB 

Submittal Date/Time:  08/30/2018 10:15 

Limit of 
Quantitation 

Limit of 
Detection 

Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name Result 

EPA 537 mod QSM 5.1 
table B-15 

ng/l ng/l ng/l ng/lLC/MS/MS Miscellaneous 

1 2.7 1.80.896:2 fluorotelomersulfonate 14434 27619-97-2 < 1.8 

1 2.7 1.80.898:2 fluorotelomersulfonate 14434 39108-34-4 < 1.8 

1 2.7 2.10.89NEtFOSAA 14434 2991-50-6 < 2.1 

NEtFOSAA is the acronym for N-ethyl perfluorooctanesulfonamidoacetic Acid. 

1 2.7 2.10.89NMeFOSAA 14434 2355-31-9 < 2.1 

NMeFOSAA is the acronym for N-methyl perfluorooctanesulfonamidoacetic Acid. 

1 1.8 0.980.27Perfluorobutanesulfonate 14434 375-73-5 < 0.98 

1 5.3 4.31.8Perfluorobutanoic acid 14434 375-22-4 < 4.3 

1 1.8 1.10.45Perfluorodecanoic acid 14434 335-76-2 < 1.1 

1 1.8 1.10.45Perfluorododecanoic acid 14434 307-55-1 < 1.1 

1 1.8 1.10.36Perfluoroheptanoic acid 14434 375-85-9 < 1.1 

1 1.8 0.980.36Perfluorohexanesulfonate 14434 355-46-4 < 0.98 

1 1.8 1.10.45Perfluorohexanoic acid 14434 307-24-4 < 1.1 

1 1.8 1.10.36Perfluorononanoic acid 14434 375-95-1 < 1.1 

1 1.8 1.10.45Perfluoro-octanesulfonate 14434 1763-23-1 < 1.1 

1 1.8 1.10.45Perfluorooctanoic acid 14434 335-67-1 < 1.1 

1 5.3 4.31.8Perfluoropentanoic acid 14434 2706-90-3 < 4.3 

1 1.8 1.10.53Perfluorotetradecanoic acid 14434 376-06-7 < 1.1 

1 1.8 1.10.53Perfluorotridecanoic acid 14434 72629-94-8 < 1.1 

1 1.8 1.10.45Perfluoroundecanoic acid 14434 2058-94-8 < 1.1 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

14434 PFAS in Water by 
LC/MS/MS-DoD 

EPA 537 mod QSM 5.1 
table B-15 

1 18249001 09/07/2018  12:58 Marissa C Drexinger 1 

14465 PFAS Water Prep - DoD EPA 537 mod QSM 5.1 
table B-15 

2 18249001 09/06/2018  08:00 Courtney J Fatta 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  WW 9779621 
ELLE Group #:  1981996 
Matrix: Water 

Sample Description: BAAP-FB-SO-082918 Grab Water 
02118216-1000.7AL00 
Badger Army Ammunition Plant (BAAP) 

Project Name:  Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/29/2018 10:00 
SDG#: PF012-08FB 

Submittal Date/Time:  08/30/2018 10:15 

Limit of 
Quantitation 

Limit of 
Detection 

Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name Result 

EPA 537 mod QSM 5.1 
table B-15 

ng/l ng/l ng/l ng/lLC/MS/MS Miscellaneous 

1 2.8 1.90.936:2 fluorotelomersulfonate 14434 27619-97-2 < 1.9 

1 2.8 1.90.938:2 fluorotelomersulfonate 14434 39108-34-4 < 1.9 

1 2.8 2.20.93NEtFOSAA 14434 2991-50-6 < 2.2 

NEtFOSAA is the acronym for N-ethyl perfluorooctanesulfonamidoacetic Acid. 

1 2.8 2.20.93NMeFOSAA 14434 2355-31-9 < 2.2 

NMeFOSAA is the acronym for N-methyl perfluorooctanesulfonamidoacetic Acid. 

1 1.9 1.00.28Perfluorobutanesulfonate 14434 375-73-5 < 1.0 

1 5.6 4.41.9Perfluorobutanoic acid 14434 375-22-4 < 4.4 

1 1.9 1.10.46Perfluorodecanoic acid 14434 335-76-2 < 1.1 

1 1.9 1.10.46Perfluorododecanoic acid 14434 307-55-1 < 1.1 

1 1.9 1.10.37Perfluoroheptanoic acid 14434 375-85-9 < 1.1 

1 1.9 1.00.37Perfluorohexanesulfonate 14434 355-46-4 < 1.0 

1 1.9 1.10.46Perfluorohexanoic acid 14434 307-24-4 < 1.1 

1 1.9 1.10.37Perfluorononanoic acid 14434 375-95-1 < 1.1 

1 1.9 1.10.46Perfluoro-octanesulfonate 14434 1763-23-1 < 1.1 

1 1.9 1.10.46Perfluorooctanoic acid 14434 335-67-1 < 1.1 

1 5.6 4.41.9Perfluoropentanoic acid 14434 2706-90-3 < 4.4 

1 1.9 1.10.56Perfluorotetradecanoic acid 14434 376-06-7 < 1.1 

1 1.9 1.10.56Perfluorotridecanoic acid 14434 72629-94-8 < 1.1 

1 1.9 1.10.46Perfluoroundecanoic acid 14434 2058-94-8 < 1.1 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

14434 PFAS in Water by 
LC/MS/MS-DoD 

EPA 537 mod QSM 5.1 
table B-15 

1 18249001 09/07/2018  13:07 Marissa C Drexinger 1 

14465 PFAS Water Prep - DoD EPA 537 mod QSM 5.1 
table B-15 

2 18249001 09/06/2018  08:00 Courtney J Fatta 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  WW 9779622 
ELLE Group #:  1981996 
Matrix: Water 

Sample Description: BAAP-EB-SO-082918-1 Grab Water 
02118216-1000.7AL00 
Badger Army Ammunition Plant (BAAP) 

Project Name:  Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/29/2018 10:30 
SDG#: PF012-09EB 

Submittal Date/Time:  08/30/2018 10:15 

Limit of 
Quantitation 

Limit of 
Detection 

Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name Result 

EPA 537 mod QSM 5.1 
table B-15 

ng/l ng/l ng/l ng/lLC/MS/MS Miscellaneous 

1 2.7 1.80.906:2 fluorotelomersulfonate 14434 27619-97-2 < 1.8 

1 2.7 1.80.908:2 fluorotelomersulfonate 14434 39108-34-4 < 1.8 

1 2.7 2.20.90NEtFOSAA 14434 2991-50-6 < 2.2 

NEtFOSAA is the acronym for N-ethyl perfluorooctanesulfonamidoacetic Acid. 

1 2.7 2.20.90NMeFOSAA 14434 2355-31-9 < 2.2 

NMeFOSAA is the acronym for N-methyl perfluorooctanesulfonamidoacetic Acid. 

1 1.8 0.990.27Perfluorobutanesulfonate 14434 375-73-5 < 0.99 

1 5.4 4.31.8Perfluorobutanoic acid 14434 375-22-4 < 4.3 

1 1.8 1.10.45Perfluorodecanoic acid 14434 335-76-2 < 1.1 

1 1.8 1.10.45Perfluorododecanoic acid 14434 307-55-1 < 1.1 

1 1.8 1.10.36Perfluoroheptanoic acid 14434 375-85-9 < 1.1 

1 1.8 0.990.36Perfluorohexanesulfonate 14434 355-46-4 < 0.99 

1 1.8 1.10.45Perfluorohexanoic acid 14434 307-24-4 < 1.1 

1 1.8 1.10.36Perfluorononanoic acid 14434 375-95-1 < 1.1 

1 1.8 1.10.45Perfluoro-octanesulfonate 14434 1763-23-1 < 1.1 

1 1.8 1.10.45Perfluorooctanoic acid 14434 335-67-1 < 1.1 

1 5.4 4.31.8Perfluoropentanoic acid 14434 2706-90-3 < 4.3 

1 1.8 1.10.54Perfluorotetradecanoic acid 14434 376-06-7 < 1.1 

1 1.8 1.10.54Perfluorotridecanoic acid 14434 72629-94-8 < 1.1 

1 1.8 1.10.45Perfluoroundecanoic acid 14434 2058-94-8 < 1.1 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

14434 PFAS in Water by 
LC/MS/MS-DoD 

EPA 537 mod QSM 5.1 
table B-15 

1 18249001 09/07/2018  13:16 Marissa C Drexinger 1 

14465 PFAS Water Prep - DoD EPA 537 mod QSM 5.1 
table B-15 

2 18249001 09/06/2018  08:00 Courtney J Fatta 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  SW 9779623 
ELLE Group #:  1981996 
Matrix: Soil 

Sample Description: BAAP-FFTA-SN-3-5.0-SO Grab Soil 
02118216-1000.7AL00 
Badger Army Ammunition Plant (BAAP) 

Project Name:  Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/29/2018 15:05 
SDG#: PF012-10 

Submittal Date/Time:  08/30/2018 10:15 

 Dry 
Limit of 
Quantitation 

Dry
Limit of 
Detection 

Dry
Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name 

Dry
Result 

EPA 537 mod QSM 5.1 
table B-15 

ng/g ng/g ng/g ng/gLC/MS/MS Miscellaneous 

1 2.3 2.20.696:2 fluorotelomersulfonate 14478 27619-97-2 < 2.2 

1 2.3 2.20.588:2 fluorotelomersulfonate 14478 39108-34-4 < 2.2 

1 3.5 2.30.58NEtFOSAA 14478 2991-50-6 < 2.3 

NEtFOSAA is the acronym for N-ethyl perfluorooctanesulfonamidoacetic Acid. 

1 3.5 2.30.58NMeFOSAA 14478 2355-31-9 < 2.3 

NMeFOSAA is the acronym for N-methyl perfluorooctanesulfonamidoacetic Acid. 

1 0.92 0.690.23Perfluorobutanesulfonate 14478 375-73-5 < 0.69 

1 0.92 0.780.23Perfluorobutanoic acid 14478 375-22-4 < 0.78 

1 1.2 0.780.35Perfluorodecanoic acid 14478 335-76-2 < 0.78 

1 0.92 0.780.23Perfluorododecanoic acid 14478 307-55-1 < 0.78 

1 0.92 0.780.23Perfluoroheptanoic acid 14478 375-85-9 < 0.78 

1 0.92 0.740.23Perfluorohexanesulfonate 14478 355-46-4 < 0.74 

1 0.92 0.780.23Perfluorohexanoic acid 14478 307-24-4 < 0.78 

1 0.92 0.780.23Perfluorononanoic acid 14478 375-95-1 < 0.78 

1 0.92 0.750.23Perfluoro-octanesulfonate 14478 1763-23-1 < 0.75 

1 0.92 0.780.23Perfluorooctanoic acid 14478 335-67-1 < 0.78 

1 0.92 0.780.23Perfluoropentanoic acid 14478 2706-90-3 < 0.78 

1 0.92 0.780.23Perfluorotetradecanoic acid 14478 376-06-7 < 0.78 

1 0.92 0.780.23Perfluorotridecanoic acid 14478 72629-94-8 < 0.78 

1 0.92 0.780.23Perfluoroundecanoic acid 14478 2058-94-8 < 0.78 

The recovery for the labeled compound used as extraction standards is  
outside the QC acceptance limits as noted on the QC Summary. The  
following corrective action was taken:  The sample was reextracted within  
holding time. The data is reported from the original extraction. Both sets  
of data are included in the data package. 

SW-846 9060A  
modified 

mg/kg mg/kg mg/kg mg/kgWet Chemistry 

1 479 479160TOC Solids/Sludges Combustion 02079 n.a. 2,150 

SW-846 9045D Nov 
2004 

Std. Units Std. Units Std. Units Std. Units 

1 0.01000.01000.0100pH 00394 n.a. 7.88 

The pH was measured in water at 19.7 C. 

SM 2540 G-2011 
%Moisture Calc 

% % % %Wet Chemistry 

1 0.50 0.500.50Moisture 00111 n.a. 14.8 

Moisture represents the loss in weight of the sample after oven drying at 
103 - 105 degrees Celsius. The moisture result reported is on an 
as-received basis. 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  SW 9779623 
ELLE Group #:  1981996 
Matrix: Soil 

Sample Description: BAAP-FFTA-SN-3-5.0-SO Grab Soil 
02118216-1000.7AL00 
Badger Army Ammunition Plant (BAAP) 

Project Name:  Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/29/2018 15:05 
SDG#: PF012-10 

Submittal Date/Time:  08/30/2018 10:15 

 Dry 
Limit of 
Quantitation 

Dry
Limit of 
Detection 

Dry
Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name 

Dry
Result 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

14478 PFAS in Soil by LC/MS/MS-DoD EPA 537 mod QSM 5.1 
table B-15 

1 18248031 09/06/2018  15:46 Joshua P Trost 1 

14510 PFAS Solid Prep - DoD EPA 537 mod QSM 5.1 
table B-15 

2 18248031 09/05/2018  17:00 Anthony C Polaski 1 

02079 TOC Solids/Sludges Combustion SW-846 9060A  modified 1 18250667633B 09/08/2018  15:31 Drew M Gerhart 1 

00394 pH SW-846 9045D Nov 
2004 

1 18250039403A 09/07/2018  19:40 Jeremy L Bolf 1 

00111 Moisture SM 2540 G-2011 
%Moisture Calc 

1 18243820004A 08/31/2018  09:33 William C Schwebel 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  SW 9779624 
ELLE Group #:  1981996 
Matrix: Soil 

Sample Description: BAAP-FFTA-SN-3-20-SO Grab Soil 
02118216-1000.7AL00 
Badger Army Ammunition Plant (BAAP) 

Project Name:  Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/29/2018 15:30 
SDG#: PF012-11 

Submittal Date/Time:  08/30/2018 10:15 

 Dry 
Limit of 
Quantitation 

Dry
Limit of 
Detection 

Dry
Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name 

Dry
Result 

EPA 537 mod QSM 5.1 
table B-15 

ng/g ng/g ng/g ng/gLC/MS/MS Miscellaneous 

1 1.9 1.80.586:2 fluorotelomersulfonate 14478 27619-97-2 < 1.8 

1 1.9 1.80.488:2 fluorotelomersulfonate 14478 39108-34-4 < 1.8 

1 2.9 1.90.48NEtFOSAA 14478 2991-50-6 < 1.9 

NEtFOSAA is the acronym for N-ethyl perfluorooctanesulfonamidoacetic Acid. 

1 2.9 1.90.48NMeFOSAA 14478 2355-31-9 < 1.9 

NMeFOSAA is the acronym for N-methyl perfluorooctanesulfonamidoacetic Acid. 

1 0.77 0.580.19Perfluorobutanesulfonate 14478 375-73-5 < 0.58 

1 0.77 0.660.19Perfluorobutanoic acid 14478 375-22-4 < 0.66 

1 0.97 0.660.29Perfluorodecanoic acid 14478 335-76-2 < 0.66 

1 0.77 0.660.19Perfluorododecanoic acid 14478 307-55-1 < 0.66 

1 0.77 0.660.19Perfluoroheptanoic acid 14478 375-85-9 < 0.66 

1 0.77 0.620.19Perfluorohexanesulfonate 14478 355-46-4 < 0.62 

1 0.77 0.660.19Perfluorohexanoic acid 14478 307-24-4 < 0.66 

1 0.77 0.660.19Perfluorononanoic acid 14478 375-95-1 < 0.66 

1 0.77 0.630.19Perfluoro-octanesulfonate 14478 1763-23-1 < 0.63 

1 0.77 0.660.19Perfluorooctanoic acid 14478 335-67-1 < 0.66 

1 0.77 0.660.19Perfluoropentanoic acid 14478 2706-90-3 < 0.66 

1 0.77 0.660.19Perfluorotetradecanoic acid 14478 376-06-7 < 0.66 

1 0.77 0.660.19Perfluorotridecanoic acid 14478 72629-94-8 < 0.66 

1 0.77 0.660.19Perfluoroundecanoic acid 14478 2058-94-8 < 0.66 

The recovery for the labeled compound used as extraction standards is  
outside the QC acceptance limits as noted on the QC Summary. The  
following corrective action was taken:  The sample was reextracted within  
holding time. The data is reported from the original extraction. Both sets  
of data are included in the data package. 

SW-846 9060A  
modified 

mg/kg mg/kg mg/kg mg/kgWet Chemistry 

1 2,6202,620874TOC Solids/Sludges Combustion 02079 n.a. 12,500 

SW-846 9045D Nov 
2004 

Std. Units Std. Units Std. Units Std. Units 

1 0.01000.01000.0100pH 00394 n.a. 9.24 

The pH was measured in water at 19.7 C. 

SM 2540 G-2011 
%Moisture Calc 

% % % %Wet Chemistry 

1 0.50 0.500.50Moisture 00111 n.a. 2.4 

Moisture represents the loss in weight of the sample after oven drying at 
103 - 105 degrees Celsius. The moisture result reported is on an 
as-received basis. 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  SW 9779624 
ELLE Group #:  1981996 
Matrix: Soil 

Sample Description: BAAP-FFTA-SN-3-20-SO Grab Soil 
02118216-1000.7AL00 
Badger Army Ammunition Plant (BAAP) 

Project Name:  Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/29/2018 15:30 
SDG#: PF012-11 

Submittal Date/Time:  08/30/2018 10:15 

 Dry 
Limit of 
Quantitation 

Dry
Limit of 
Detection 

Dry
Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name 

Dry
Result 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

14478 PFAS in Soil by LC/MS/MS-DoD EPA 537 mod QSM 5.1 
table B-15 

1 18248031 09/06/2018  15:55 Joshua P Trost 1 

14510 PFAS Solid Prep - DoD EPA 537 mod QSM 5.1 
table B-15 

2 18248031 09/05/2018  17:00 Anthony C Polaski 1 

02079 TOC Solids/Sludges Combustion SW-846 9060A  modified 1 18250667633B 09/10/2018  17:49 Drew M Gerhart 1 

00394 pH SW-846 9045D Nov 
2004 

1 18250039403A 09/07/2018  19:40 Jeremy L Bolf 1 

00111 Moisture SM 2540 G-2011 
%Moisture Calc 

1 18243820004A 08/31/2018  09:33 William C Schwebel 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  SW 9779625 
ELLE Group #:  1981996 
Matrix: Soil 

Sample Description: BAAP-FFTA-SN-3-35-SO Grab Soil 
02118216-1000.7AL00 
Badger Army Ammunition Plant (BAAP) 

Project Name:  Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/29/2018 16:00 
SDG#: PF012-12BKG 

Submittal Date/Time:  08/30/2018 10:15 

 Dry 
Limit of 
Quantitation 

Dry
Limit of 
Detection 

Dry
Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name 

Dry
Result 

EPA 537 mod QSM 5.1 
table B-15 

ng/g ng/g ng/g ng/gLC/MS/MS Miscellaneous 

1 2.0 1.90.616:2 fluorotelomersulfonate 14478 27619-97-2 < 1.9 

1 2.0 1.90.518:2 fluorotelomersulfonate 14478 39108-34-4 < 1.9 

1 3.1 2.00.51NEtFOSAA 14478 2991-50-6 < 2.0 

NEtFOSAA is the acronym for N-ethyl perfluorooctanesulfonamidoacetic Acid. 

1 3.1 2.00.51NMeFOSAA 14478 2355-31-9 < 2.0 

NMeFOSAA is the acronym for N-methyl perfluorooctanesulfonamidoacetic Acid. 

1 0.82 0.610.20Perfluorobutanesulfonate 14478 375-73-5 < 0.61 

1 0.82 0.700.20Perfluorobutanoic acid 14478 375-22-4 < 0.70 

1 1.0 0.700.31Perfluorodecanoic acid 14478 335-76-2 < 0.70 

1 0.82 0.700.20Perfluorododecanoic acid 14478 307-55-1 < 0.70 

1 0.82 0.700.20Perfluoroheptanoic acid 14478 375-85-9 < 0.70 

1 0.82 0.650.20Perfluorohexanesulfonate 14478 355-46-4 < 0.65 

1 0.82 0.700.20Perfluorohexanoic acid 14478 307-24-4 < 0.70 

1 0.82 0.700.20Perfluorononanoic acid 14478 375-95-1 < 0.70 

1 0.82 0.670.20Perfluoro-octanesulfonate 14478 1763-23-1 < 0.67 

1 0.82 0.700.20Perfluorooctanoic acid 14478 335-67-1 < 0.70 

1 0.82 0.700.20Perfluoropentanoic acid 14478 2706-90-3 < 0.70 

1 0.82 0.700.20Perfluorotetradecanoic acid 14478 376-06-7 < 0.70 

1 0.82 0.700.20Perfluorotridecanoic acid 14478 72629-94-8 < 0.70 

1 0.82 0.700.20Perfluoroundecanoic acid 14478 2058-94-8 < 0.70 

The recovery for the labeled compound used as extraction standards is  
outside the QC acceptance limits as noted on the QC Summary. The  
following corrective action was taken:  The sample was reextracted within  
holding time. The data is reported from the original extraction. Both sets  
of data are included in the data package. 

SW-846 9060A  
modified 

mg/kg mg/kg mg/kg mg/kgWet Chemistry 

1 316 316105TOC Solids/Sludges Combustion 02079 n.a. 3,130 

SW-846 9045D Nov 
2004 

Std. Units Std. Units Std. Units Std. Units 

1 0.01000.01000.0100pH 00394 n.a. 9.36 

The pH was measured in water at 20.6 C. 

SM 2540 G-2011 
%Moisture Calc 

% % % %Wet Chemistry 

1 0.50 0.500.50Moisture 00111 n.a. 4.2 

Moisture represents the loss in weight of the sample after oven drying at 
103 - 105 degrees Celsius. The moisture result reported is on an 
as-received basis. 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  SW 9779625 
ELLE Group #:  1981996 
Matrix: Soil 

Sample Description: BAAP-FFTA-SN-3-35-SO Grab Soil 
02118216-1000.7AL00 
Badger Army Ammunition Plant (BAAP) 

Project Name:  Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/29/2018 16:00 
SDG#: PF012-12BKG 

Submittal Date/Time:  08/30/2018 10:15 

 Dry 
Limit of 
Quantitation 

Dry
Limit of 
Detection 

Dry
Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name 

Dry
Result 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

14478 PFAS in Soil by LC/MS/MS-DoD EPA 537 mod QSM 5.1 
table B-15 

1 18248031 09/06/2018  16:04 Joshua P Trost 1 

14510 PFAS Solid Prep - DoD EPA 537 mod QSM 5.1 
table B-15 

2 18248031 09/05/2018  17:00 Anthony C Polaski 1 

02079 TOC Solids/Sludges Combustion SW-846 9060A  modified 1 18250667633B 09/08/2018  15:57 Drew M Gerhart 1 

00394 pH SW-846 9045D Nov 
2004 

1 18253039401A 09/10/2018  18:20 Jeremy L Bolf 1 

00111 Moisture SM 2540 G-2011 
%Moisture Calc 

1 18243820004A 08/31/2018  09:33 William C Schwebel 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  SW 9779629 
ELLE Group #:  1981996 
Matrix: Soil 

Sample Description: BAAP-FD-SO-082918 Grab Soil 
02118216-1000.7AL00 
Badger Army Ammunition Plant (BAAP) 

Project Name:  Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/29/2018 
SDG#: PF012-13FD 

Submittal Date/Time:  08/30/2018 10:15 

 Dry 
Limit of 
Quantitation 

Dry
Limit of 
Detection 

Dry
Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name 

Dry
Result 

EPA 537 mod QSM 5.1 
table B-15 

ng/g ng/g ng/g ng/gLC/MS/MS Miscellaneous 

1 1.9 1.80.586:2 fluorotelomersulfonate 14478 27619-97-2 < 1.8 

1 1.9 1.80.488:2 fluorotelomersulfonate 14478 39108-34-4 < 1.8 

1 2.9 1.90.48NEtFOSAA 14478 2991-50-6 < 1.9 

NEtFOSAA is the acronym for N-ethyl perfluorooctanesulfonamidoacetic Acid. 

1 2.9 1.90.48NMeFOSAA 14478 2355-31-9 < 1.9 

NMeFOSAA is the acronym for N-methyl perfluorooctanesulfonamidoacetic Acid. 

1 0.77 0.580.19Perfluorobutanesulfonate 14478 375-73-5 < 0.58 

1 0.77 0.660.19Perfluorobutanoic acid 14478 375-22-4 < 0.66 

1 0.96 0.660.29Perfluorodecanoic acid 14478 335-76-2 < 0.66 

1 0.77 0.660.19Perfluorododecanoic acid 14478 307-55-1 < 0.66 

1 0.77 0.660.19Perfluoroheptanoic acid 14478 375-85-9 < 0.66 

1 0.77 0.620.19Perfluorohexanesulfonate 14478 355-46-4 < 0.62 

1 0.77 0.660.19Perfluorohexanoic acid 14478 307-24-4 < 0.66 

1 0.77 0.660.19Perfluorononanoic acid 14478 375-95-1 < 0.66 

1 0.77 0.630.19Perfluoro-octanesulfonate 14478 1763-23-1 < 0.63 

1 0.77 0.660.19Perfluorooctanoic acid 14478 335-67-1 < 0.66 

1 0.77 0.660.19Perfluoropentanoic acid 14478 2706-90-3 < 0.66 

1 0.77 0.660.19Perfluorotetradecanoic acid 14478 376-06-7 < 0.66 

1 0.77 0.660.19Perfluorotridecanoic acid 14478 72629-94-8 < 0.66 

1 0.77 0.660.19Perfluoroundecanoic acid 14478 2058-94-8 < 0.66 

The recovery for the labeled compound used as extraction standards is  
outside the QC acceptance limits as noted on the QC Summary. The  
following corrective action was taken:  The sample was reextracted within  
holding time. The data is reported from the original extraction. Both sets  
of data are included in the data package. 

SW-846 9060A  
modified 

mg/kg mg/kg mg/kg mg/kgWet Chemistry 

1 2,6802,680892TOC Solids/Sludges Combustion 02079 n.a. 5,410 

SW-846 9045D Nov 
2004 

Std. Units Std. Units Std. Units Std. Units 

1 0.01000.01000.0100pH 00394 n.a. 9.29 

The pH was measured in water at 20.2 C. 

SM 2540 G-2011 
%Moisture Calc 

% % % %Wet Chemistry 

1 0.50 0.500.50Moisture 00111 n.a. 3.9 

Moisture represents the loss in weight of the sample after oven drying at 
103 - 105 degrees Celsius. The moisture result reported is on an 
as-received basis. 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  SW 9779629 
ELLE Group #:  1981996 
Matrix: Soil 

Sample Description: BAAP-FD-SO-082918 Grab Soil 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/29/2018  
SDG#:     PF012-13FD 

Submittal Date/Time:  08/30/2018 10:15 

 Dry 
Limit of 
Quantitation 

Dry
Limit of 
Detection 

Dry
Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name 

Dry
Result 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

14478 PFAS in Soil by LC/MS/MS-DoD EPA 537 mod QSM 5.1 
table B-15 

1 18248031 09/06/2018  16:31 Joshua P Trost 1 

14510 PFAS Solid Prep - DoD EPA 537 mod QSM 5.1 
table B-15 

2 18248031 09/05/2018  17:00 Anthony C Polaski 1 

02079 TOC Solids/Sludges Combustion SW-846 9060A  modified 1 18250667634A 09/10/2018  18:02 Drew M Gerhart 1 

00394 pH SW-846 9045D Nov 
2004 

1 18253039401A 09/10/2018  18:20 Jeremy L Bolf 1 

00111 Moisture SM 2540 G-2011 
%Moisture Calc 

1 18243820004A 08/31/2018  09:33 William C Schwebel 1 

*=This limit was used in the evaluation of the final result 
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ArcadisClient:

Sample Administration 

Receipt Documentation Log

Doc Log ID: 225750

Group Number(s):

*225750*
1982466

State/Province of Origin:

Delivery Method:

Number of Packages:

Delivery and Receipt Information

1

WI

Fed Ex Arrival Timestamp:

Number of Projects:

08/31/2018  10:20

1

Arrival Condition Summary

Shipping Container Sealed: Yes

Custody Seal Present: Yes

Custody Seal Intact: Yes

Samples Chilled: Yes

Paperwork Enclosed: Yes

Samples Intact: Yes

Missing Samples: No

Extra Samples: No

Discrepancy in Container Qty on COC: No

Sample IDs on COC match Containers: Yes

Sample Date/Times match COC: Yes

VOA Vial Headspace ≥ 6mm: N/A

Total Trip Blank Qty: 0

Air Quality Samples Present: No

Unpacked by Conrad Burkholder (12671) at 11:47 on 08/31/2018

Samples Chilled Details

Thermometer Types:          DT = Digital (Temp. Bottle)       IR = Infrared (Surface Temp)        All Temperatures in °C.

Cooler # Elevated Temp?Ice ContainerIce Present?Ice TypeTherm. TypeCorrected TempThermometer ID

1 DT42-02 1.2 DT Wet Y Bagged N

Page 1 of 1
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ARCADIS 
ELLE Sample #:  SW 9781878 
ELLE Group #:  1982466 
Matrix: Soil 

Sample Description: BAAP-FFTA-SN-3-50-SO Grab Soil 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/30/2018 07:40  
SDG#:     PF014-01 

Submittal Date/Time:  08/31/2018 10:20 

 Dry 
Limit of 
Quantitation 

Dry
Limit of 
Detection 

Dry
Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name 

Dry
Result 

EPA 537 mod QSM 5.1 
table B-15 

ng/g ng/g ng/g ng/g LC/MS/MS Miscellaneous 

1 2.1 2.00.626:2 fluorotelomersulfonate 14478 27619-97-2 < 2.0 

1 2.1 2.00.528:2 fluorotelomersulfonate 14478 39108-34-4 < 2.0 

1 3.1 2.10.52NEtFOSAA 14478 2991-50-6 < 2.1 

NEtFOSAA is the acronym for N-ethyl perfluorooctanesulfonamidoacetic Acid.   
1 3.1 2.10.52NMeFOSAA 14478 2355-31-9 < 2.1 

NMeFOSAA is the acronym for N-methyl perfluorooctanesulfonamidoacetic Acid.   
1 0.83 0.620.21Perfluorobutanesulfonate 14478 375-73-5 < 0.62 

1 0.83 0.700.21Perfluorobutanoic acid 14478 375-22-4 < 0.70 

1 1.0 0.700.31Perfluorodecanoic acid 14478 335-76-2 < 0.70 

1 0.83 0.700.21Perfluorododecanoic acid 14478 307-55-1 < 0.70 

1 0.83 0.700.21Perfluoroheptanoic acid 14478 375-85-9 < 0.70 

1 0.83 0.660.21Perfluorohexanesulfonate 14478 355-46-4 < 0.66 

1 0.83 0.700.21Perfluorohexanoic acid 14478 307-24-4 < 0.70 

1 0.83 0.700.21Perfluorononanoic acid 14478 375-95-1 < 0.70 

1 0.83 0.670.21Perfluoro-octanesulfonate 14478 1763-23-1 < 0.67 

1 0.83 0.700.21Perfluorooctanoic acid 14478 335-67-1 < 0.70 

1 0.83 0.700.21Perfluoropentanoic acid 14478 2706-90-3 < 0.70 

1 0.83 0.700.21Perfluorotetradecanoic acid 14478 376-06-7 < 0.70 

1 0.83 0.700.21Perfluorotridecanoic acid 14478 72629-94-8 < 0.70 

1 0.83 0.700.21Perfluoroundecanoic acid 14478 2058-94-8 < 0.70 

The recovery for labeled compounds used as extraction standards 
d3-NMeFOSAA and d5-NEtFOSAA is outside of QC acceptance  
limits as noted on the QC Summary.  The recovery for labeled 
compounds used as extraction standards d3-NMeFOSAA and 
d5-NEtFOSAA is also outside of QC acceptance limits in the  
matrix spike sample, indicating a matrix effect. 

SM 2540 G-2011 
%Moisture Calc 

% % % % Wet Chemistry 

1 0.50 0.500.50Moisture 00111 n.a. 8.1 

Moisture represents the loss in weight of the sample after oven drying at 
103 - 105 degrees Celsius. The moisture result reported is on an 
as-received basis. 

  

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

14478 PFAS in Soil by LC/MS/MS-DoD EPA 537 mod QSM 5.1 
table B-15 

1 18247033 09/06/2018  04:05 Marissa C Drexinger 1 

*=This limit was used in the evaluation of the final result 

Page 4 of 20
PF014  Page 9 of 1097



 
 

 

ARCADIS 
ELLE Sample #:  SW 9781878 
ELLE Group #:  1982466 
Matrix: Soil 

Sample Description: BAAP-FFTA-SN-3-50-SO Grab Soil 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/30/2018 07:40  
SDG#:     PF014-01 

Submittal Date/Time:  08/31/2018 10:20 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

14510 PFAS Solid Prep - DoD EPA 537 mod QSM 5.1 
table B-15 

1 18247033 09/04/2018  17:00 Anthony C Polaski 1 

00111 Moisture SM 2540 G-2011 
%Moisture Calc 

1 18248820002A 09/05/2018  15:04 Larry E Bevins 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  SW 9781879 
ELLE Group #:  1982466 
Matrix: Soil 

Sample Description: BAAP-FFTA-SN-3-65-SO Grab Soil 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/30/2018 08:15  
SDG#:     PF014-02 

Submittal Date/Time:  08/31/2018 10:20 

 Dry 
Limit of 
Quantitation 

Dry
Limit of 
Detection 

Dry
Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name 

Dry
Result 

EPA 537 mod QSM 5.1 
table B-15 

ng/g ng/g ng/g ng/g LC/MS/MS Miscellaneous 

1 2.0 1.90.596:2 fluorotelomersulfonate 14478 27619-97-2 < 1.9 

1 2.0 1.90.498:2 fluorotelomersulfonate 14478 39108-34-4 < 1.9 

1 3.0 2.00.49NEtFOSAA 14478 2991-50-6 < 2.0 

NEtFOSAA is the acronym for N-ethyl perfluorooctanesulfonamidoacetic Acid.   
1 3.0 2.00.49NMeFOSAA 14478 2355-31-9 < 2.0 

NMeFOSAA is the acronym for N-methyl perfluorooctanesulfonamidoacetic Acid.   
1 0.79 0.590.20Perfluorobutanesulfonate 14478 375-73-5 < 0.59 

1 0.79 0.670.20Perfluorobutanoic acid 14478 375-22-4 < 0.67 

1 0.99 0.670.30Perfluorodecanoic acid 14478 335-76-2 < 0.67 

1 0.79 0.670.20Perfluorododecanoic acid 14478 307-55-1 < 0.67 

1 0.79 0.670.20Perfluoroheptanoic acid 14478 375-85-9 < 0.67 

1 0.79 0.630.20Perfluorohexanesulfonate 14478 355-46-4 < 0.63 

1 0.79 0.670.20Perfluorohexanoic acid 14478 307-24-4 < 0.67 

1 0.79 0.670.20Perfluorononanoic acid 14478 375-95-1 < 0.67 

1 0.79 0.640.20Perfluoro-octanesulfonate 14478 1763-23-1 < 0.64 

1 0.79 0.670.20Perfluorooctanoic acid 14478 335-67-1 < 0.67 

1 0.79 0.670.20Perfluoropentanoic acid 14478 2706-90-3 < 0.67 

1 0.79 0.670.20Perfluorotetradecanoic acid 14478 376-06-7 < 0.67 

1 0.79 0.670.20Perfluorotridecanoic acid 14478 72629-94-8 < 0.67 

1 0.79 0.670.20Perfluoroundecanoic acid 14478 2058-94-8 < 0.67 

SM 2540 G-2011 
%Moisture Calc 

% % % % Wet Chemistry 

1 0.50 0.500.50Moisture 00111 n.a. 2.6 

Moisture represents the loss in weight of the sample after oven drying at 
103 - 105 degrees Celsius. The moisture result reported is on an 
as-received basis. 

  

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

14478 PFAS in Soil by LC/MS/MS-DoD EPA 537 mod QSM 5.1 
table B-15 

1 18247033 09/06/2018  04:14 Marissa C Drexinger 1 

14510 PFAS Solid Prep - DoD EPA 537 mod QSM 5.1 
table B-15 

1 18247033 09/04/2018  17:00 Anthony C Polaski 1 

00111 Moisture SM 2540 G-2011 
%Moisture Calc 

1 18247820006B 09/04/2018  23:43 Scott W Freisher 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  SW 9781880 
ELLE Group #:  1982466 
Matrix: Soil 

Sample Description: BAAP-FFTA-SN-3-WT80-SO Grab Soil 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/30/2018 09:15  
SDG#:     PF014-03 

Submittal Date/Time:  08/31/2018 10:20 

 Dry 
Limit of 
Quantitation 

Dry
Limit of 
Detection 

Dry
Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name 

Dry
Result 

EPA 537 mod QSM 5.1 
table B-15 

ng/g ng/g ng/g ng/g LC/MS/MS Miscellaneous 

1 2.0 1.90.616:2 fluorotelomersulfonate 14478 27619-97-2 < 1.9 

1 2.0 1.90.518:2 fluorotelomersulfonate 14478 39108-34-4 < 1.9 

1 3.0 2.00.51NEtFOSAA 14478 2991-50-6 < 2.0 

NEtFOSAA is the acronym for N-ethyl perfluorooctanesulfonamidoacetic Acid.   
1 3.0 2.00.51NMeFOSAA 14478 2355-31-9 < 2.0 

NMeFOSAA is the acronym for N-methyl perfluorooctanesulfonamidoacetic Acid.   
1 0.81 0.610.20Perfluorobutanesulfonate 14478 375-73-5 < 0.61 

1 0.81 0.690.20Perfluorobutanoic acid 14478 375-22-4 < 0.69 

1 1.0 0.690.30Perfluorodecanoic acid 14478 335-76-2 < 0.69 

1 0.81 0.690.20Perfluorododecanoic acid 14478 307-55-1 < 0.69 

1 0.81 0.690.20Perfluoroheptanoic acid 14478 375-85-9 < 0.69 

1 0.81 0.650.20Perfluorohexanesulfonate 14478 355-46-4 < 0.65 

1 0.81 0.690.20Perfluorohexanoic acid 14478 307-24-4 < 0.69 

1 0.81 0.690.20Perfluorononanoic acid 14478 375-95-1 < 0.69 

1 0.81 0.660.20Perfluoro-octanesulfonate 14478 1763-23-1 < 0.66 

1 0.81 0.690.20Perfluorooctanoic acid 14478 335-67-1 1.3 

1 0.81 0.690.20Perfluoropentanoic acid 14478 2706-90-3 < 0.69 

1 0.81 0.690.20Perfluorotetradecanoic acid 14478 376-06-7 < 0.69 

1 0.81 0.690.20Perfluorotridecanoic acid 14478 72629-94-8 < 0.69 

1 0.81 0.690.20Perfluoroundecanoic acid 14478 2058-94-8 < 0.69 

SM 2540 G-2011 
%Moisture Calc 

% % % % Wet Chemistry 

1 0.50 0.500.50Moisture 00111 n.a. 2.1 

Moisture represents the loss in weight of the sample after oven drying at 
103 - 105 degrees Celsius. The moisture result reported is on an 
as-received basis. 

  

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

14478 PFAS in Soil by LC/MS/MS-DoD EPA 537 mod QSM 5.1 
table B-15 

1 18247033 09/07/2018  17:28 Marissa C Drexinger 1 

14510 PFAS Solid Prep - DoD EPA 537 mod QSM 5.1 
table B-15 

1 18247033 09/04/2018  17:00 Anthony C Polaski 1 

00111 Moisture SM 2540 G-2011 
%Moisture Calc 

1 18247820006B 09/04/2018  23:43 Scott W Freisher 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  WW 9781881 
ELLE Group #:  1982466 
Matrix: Water 

Sample Description: BAAP-EB-083018-3 Grab Water 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/30/2018 12:15  
SDG#:     PF014-04EB 

Submittal Date/Time:  08/31/2018 10:20 

  
Limit of 
Quantitation 

Limit of 
Detection 

Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name Result 

EPA 537 mod QSM 5.1 
table B-15 

ng/l ng/l ng/l ng/l LC/MS/MS Miscellaneous 

1 2.8 1.80.926:2 fluorotelomersulfonate 14434 27619-97-2 N.D. 

1 2.8 1.80.928:2 fluorotelomersulfonate 14434 39108-34-4 N.D. 

1 2.8 2.20.92NEtFOSAA 14434 2991-50-6 N.D. 

NEtFOSAA is the acronym for N-ethyl perfluorooctanesulfonamidoacetic Acid.   
1 2.8 2.20.92NMeFOSAA 14434 2355-31-9 N.D. 

NMeFOSAA is the acronym for N-methyl perfluorooctanesulfonamidoacetic Acid.   
1 1.8 1.00.28Perfluorobutanesulfonate 14434 375-73-5 N.D. 

1 5.5 4.41.8Perfluorobutanoic acid 14434 375-22-4 N.D. 

1 1.8 1.10.46Perfluorodecanoic acid 14434 335-76-2 N.D. 

1 1.8 1.10.46Perfluorododecanoic acid 14434 307-55-1 N.D. 

1 1.8 1.10.37Perfluoroheptanoic acid 14434 375-85-9 N.D. 

1 1.8 1.00.37Perfluorohexanesulfonate 14434 355-46-4 N.D. 

1 1.8 1.10.46Perfluorohexanoic acid 14434 307-24-4 N.D. 

1 1.8 1.10.37Perfluorononanoic acid 14434 375-95-1 N.D. 

1 1.8 1.10.46Perfluoro-octanesulfonate 14434 1763-23-1 N.D. 

1 1.8 1.10.46Perfluorooctanoic acid 14434 335-67-1 N.D. 

1 5.5 4.41.8Perfluoropentanoic acid 14434 2706-90-3 N.D. 

1 1.8 1.10.55Perfluorotetradecanoic acid 14434 376-06-7 N.D. 

1 1.8 1.10.55Perfluorotridecanoic acid 14434 72629-94-8 N.D. 

1 1.8 1.10.46Perfluoroundecanoic acid 14434 2058-94-8 N.D. 

Sample Comments 
WI Cert #998035060. Note: Reported MDL(aka LOD) & LOQ are adjusted for dilution. 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

14434 PFAS in Water by 
LC/MS/MS-DoD 

EPA 537 mod QSM 5.1 
table B-15 

1 18250017 09/10/2018  21:18 Joshua P Trost 1 

14465 PFAS Water Prep - DoD EPA 537 mod QSM 5.1 
table B-15 

2 18250017 09/07/2018  16:00 Anthony C Polaski 1 

*=This limit was used in the evaluation of the final result 
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ArcadisClient:

Sample Administration 

Receipt Documentation Log

Doc Log ID: 225750

Group Number(s):

*225750*
1982467

State/Province of Origin:

Delivery Method:

Number of Packages:

Delivery and Receipt Information

1

WI

Fed Ex Arrival Timestamp:

Number of Projects:

08/31/2018  10:20

1

Arrival Condition Summary

Shipping Container Sealed: Yes

Custody Seal Present: Yes

Custody Seal Intact: Yes

Samples Chilled: Yes

Paperwork Enclosed: Yes

Samples Intact: Yes

Missing Samples: No

Extra Samples: No

Discrepancy in Container Qty on COC: No

Sample IDs on COC match Containers: Yes

Sample Date/Times match COC: Yes

VOA Vial Headspace ≥ 6mm: N/A

Total Trip Blank Qty: 0

Air Quality Samples Present: No

Unpacked by Conrad Burkholder (12671) at 11:47 on 08/31/2018

Samples Chilled Details

Thermometer Types:          DT = Digital (Temp. Bottle)       IR = Infrared (Surface Temp)        All Temperatures in °C.

Cooler # Elevated Temp?Ice ContainerIce Present?Ice TypeTherm. TypeCorrected TempThermometer ID

1 DT42-02 1.2 DT Wet Y Bagged N

Page 1 of 1
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ARCADIS 
ELLE Sample #:  SW 9781882 
ELLE Group #:  1982467 
Matrix: Soil 

Sample Description: BAAP-FFTA-SN-3-50-SO Grab Soil 
02118216-1000.7AL00 
Badger Army Ammunition Plant (BAAP) 

Project Name:  Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/30/2018 07:40 
SDG#: PF015-01 

Submittal Date/Time:  08/31/2018 10:20 

 Dry 
Limit of 
Quantitation 

Dry
Limit of 
Detection 

Dry
Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name 

Dry
Result 

SW-846 9060A  
modified 

mg/kg mg/kg mg/kg mg/kgWet Chemistry 

1 375 375125TOC Solids/Sludges Combustion 02079 n.a. 4,100 

ASTM D422 % % % %Wet Chemistry 
1 1.0 1.00.50% Gravel 11604 n.a. 7.4 

1 1.0 1.00.50% Sand 11604 n.a. 80.9 

1 1.0 1.00.50% Silt 11604 n.a. 10.4 

1 1.0 1.00.50% Clay 11604 n.a. 1.4 

ASTM D422-63 
(reapproved 2007) 

% Passing % Passing % Passing % Passing Wet Chemistry 

1 0.50 0.500.5075 mm 07103 n.a. 100 

1 0.50 0.500.5037.5 mm 07103 n.a. 100 

1 0.50 0.500.5019 mm 07103 n.a. 97.7 

1 0.50 0.500.504.75 mm 07103 n.a. 92.6 

1 0.50 0.500.503.35 mm 07103 n.a. 90.8 

1 0.50 0.500.502.36 mm 07103 n.a. 89.5 

1 0.50 0.500.501.18 mm 07103 n.a. 88.7 

1 0.50 0.500.500.6 mm 07103 n.a. 85.9 

1 0.50 0.500.500.3 mm 07103 n.a. 62.8 

1 0.50 0.500.500.15 mm 07103 n.a. 23.2 

1 0.50 0.500.500.075 mm 07103 n.a. 11.8 

1 0.50 0.500.500.064 mm 07103 n.a. 10.0 

1 0.50 0.500.500.05 mm 07103 n.a. 6.0 

1 0.50 0.500.500.02 mm 07103 n.a. 3.0 

1 0.50 0.500.500.005 mm 07103 n.a. 1.0 

1 0.50 0.500.500.002 mm 07103 n.a. 1.0 

1 0.50 0.500.500.001 mm 07103 n.a. 1.0 

SW-846 9045D Nov 
2004 

Std. Units Std. Units Std. Units Std. Units Wet Chemistry 

1 0.01000.01000.0100pH 00394 n.a. 8.83 

The pH was measured in water at 20 C. 

SM 2540 G-2011 
%Moisture Calc 

% % % %Wet Chemistry 

1 0.50 0.500.50Moisture 00111 n.a. 19.3 

Moisture represents the loss in weight of the sample after oven drying at 
103 - 105 degrees Celsius. The moisture result reported is on an 
as-received basis. 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  SW 9781882 
ELLE Group #:  1982467 
Matrix: Soil 

Sample Description: BAAP-FFTA-SN-3-50-SO Grab Soil 
02118216-1000.7AL00 
Badger Army Ammunition Plant (BAAP) 

Project Name: Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/30/2018 07:40 
SDG#: PF015-01 

Submittal Date/Time:  08/31/2018 10:20 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

02079 TOC Solids/Sludges Combustion SW-846 9060A  modified 1 18250667634A 09/08/2018  17:54 Drew M Gerhart 1 

11604 Grain Size Classification ASTM D422 1 18248710301A 09/05/2018  12:50 Luz M Groff 1 
07103 Grain Size to 1 um ASTM D422-63 

(reapproved 2007) 
1 18248710301A 09/05/2018  12:30 Luz M Groff 1 

00394 pH SW-846 9045D Nov 
2004 

1 18253039401A 09/10/2018  18:20 Jeremy L Bolf 1 

00111 Moisture SM 2540 G-2011 
%Moisture Calc 

1 18247820006B 09/04/2018  23:43 Scott W Freisher 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  SW 9781883 
ELLE Group #:  1982467 
Matrix: Soil 

Sample Description: BAAP-FFTA-SN-3-65-SO Grab Soil 
02118216-1000.7AL00 
Badger Army Ammunition Plant (BAAP) 

Project Name:  Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/30/2018 08:15 
SDG#: PF015-02 

Submittal Date/Time:  08/31/2018 10:20 

 Dry 
Limit of 
Quantitation 

Dry
Limit of 
Detection 

Dry
Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name 

Dry
Result 

SW-846 9060A  
modified 

mg/kg mg/kg mg/kg mg/kgWet Chemistry 

1 309 309103TOC Solids/Sludges Combustion 02079 n.a. 1,930 

ASTM D422 % % % %Wet Chemistry 
1 1.0 1.00.50% Gravel 11604 n.a. 11.2 

1 1.0 1.00.50% Sand 11604 n.a. 87.5 

1 1.0 1.00.50% Silt 11604 n.a. 0.81   J 

1 1.0 1.00.50% Clay 11604 n.a. 0.50   J 

ASTM D422-63 
(reapproved 2007) 

% Passing % Passing % Passing % Passing Wet Chemistry 

1 0.50 0.500.5075 mm 07103 n.a. 100 

1 0.50 0.500.5037.5 mm 07103 n.a. 100 

1 0.50 0.500.5019 mm 07103 n.a. 98.6 

1 0.50 0.500.504.75 mm 07103 n.a. 88.8 

1 0.50 0.500.503.35 mm 07103 n.a. 88.0 

1 0.50 0.500.502.36 mm 07103 n.a. 87.1 

1 0.50 0.500.501.18 mm 07103 n.a. 86.3 

1 0.50 0.500.500.6 mm 07103 n.a. 82.0 

1 0.50 0.500.500.3 mm 07103 n.a. 47.8 

1 0.50 0.500.500.15 mm 07103 n.a. 5.2 

1 0.50 0.500.500.075 mm 07103 n.a. 1.3 

1 0.50 0.500.500.064 mm 07103 n.a. 0.50 

1 0.50 0.500.500.05 mm 07103 n.a. 0.50 

1 0.50 0.500.500.02 mm 07103 n.a. 0.50 

1 0.50 0.500.500.005 mm 07103 n.a. 0.50 

1 0.50 0.500.500.002 mm 07103 n.a. 0.50 

1 0.50 0.500.500.001 mm 07103 n.a. 0.50 

SW-846 9045D Nov 
2004 

Std. Units Std. Units Std. Units Std. Units Wet Chemistry 

1 0.01000.01000.0100pH 00394 n.a. 9.32 

The pH was measured in water at 20.2 C. 

SM 2540 G-2011 
%Moisture Calc 

% % % %Wet Chemistry 

1 0.50 0.500.50Moisture 00111 n.a. 2.1 

Moisture represents the loss in weight of the sample after oven drying at 
103 - 105 degrees Celsius. The moisture result reported is on an 
as-received basis. 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  SW 9781883 
ELLE Group #:  1982467 
Matrix: Soil 

Sample Description: BAAP-FFTA-SN-3-65-SO Grab Soil 
02118216-1000.7AL00 
Badger Army Ammunition Plant (BAAP) 

Project Name: Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/30/2018 08:15 
SDG#: PF015-02 

Submittal Date/Time:  08/31/2018 10:20 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

02079 TOC Solids/Sludges Combustion SW-846 9060A  modified 1 18250667634A 09/08/2018  18:33 Drew M Gerhart 1 

11604 Grain Size Classification ASTM D422 1 18248710301A 09/05/2018  12:30 Luz M Groff 1 
07103 Grain Size to 1 um ASTM D422-63 

(reapproved 2007) 
1 18248710301A 09/05/2018  12:30 Luz M Groff 1 

00394 pH SW-846 9045D Nov 
2004 

1 18253039401A 09/10/2018  18:20 Jeremy L Bolf 1 

00111 Moisture SM 2540 G-2011 
%Moisture Calc 

1 18247820006B 09/04/2018  23:43 Scott W Freisher 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  SW 9781884 
ELLE Group #:  1982467 
Matrix: Soil 

Sample Description: BAAP-FFTA-SN-3-WT80-SO Grab Soil 
02118216-1000.7AL00 
Badger Army Ammunition Plant (BAAP) 

Project Name:  Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/30/2018 09:15 
SDG#: PF015-03 

Submittal Date/Time:  08/31/2018 10:20 

 Dry 
Limit of 
Quantitation 

Dry
Limit of 
Detection 

Dry
Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name 

Dry
Result 

SW-846 9060A  
modified 

mg/kg mg/kg mg/kg mg/kgWet Chemistry 

1 310 310103TOC Solids/Sludges Combustion 02079 n.a. 5,200 

ASTM D422 % % % %Wet Chemistry 
1 1.0 1.00.50% Gravel 11604 n.a. 5.1 

1 1.0 1.00.50% Sand 11604 n.a. 87.1 

1 1.0 1.00.50% Silt 11604 n.a. 5.8 

1 1.0 1.00.50% Clay 11604 n.a. 2.0 

ASTM D422-63 
(reapproved 2007) 

% Passing % Passing % Passing % Passing Wet Chemistry 

1 0.50 0.500.5075 mm 07103 n.a. 100 

1 0.50 0.500.5037.5 mm 07103 n.a. 100 

1 0.50 0.500.5019 mm 07103 n.a. 100 

1 0.50 0.500.504.75 mm 07103 n.a. 95.0 

1 0.50 0.500.503.35 mm 07103 n.a. 92.3 

1 0.50 0.500.502.36 mm 07103 n.a. 89.7 

1 0.50 0.500.501.18 mm 07103 n.a. 86.3 

1 0.50 0.500.500.6 mm 07103 n.a. 72.0 

1 0.50 0.500.500.3 mm 07103 n.a. 29.0 

1 0.50 0.500.500.15 mm 07103 n.a. 12.2 

1 0.50 0.500.500.075 mm 07103 n.a. 7.8 

1 0.50 0.500.500.064 mm 07103 n.a. 7.0 

1 0.50 0.500.500.05 mm 07103 n.a. 4.0 

1 0.50 0.500.500.02 mm 07103 n.a. 2.0 

1 0.50 0.500.500.005 mm 07103 n.a. 2.0 

1 0.50 0.500.500.002 mm 07103 n.a. 1.0 

1 0.50 0.500.500.001 mm 07103 n.a. < 0.50 

SW-846 9045D Nov 
2004 

Std. Units Std. Units Std. Units Std. Units Wet Chemistry 

1 0.01000.01000.0100pH 00394 n.a. 9.32 

The pH was measured in water at 19.9 C. 

SM 2540 G-2011 
%Moisture Calc 

% % % %Wet Chemistry 

1 0.50 0.500.50Moisture 00111 n.a. 2.4 

Moisture represents the loss in weight of the sample after oven drying at 
103 - 105 degrees Celsius. The moisture result reported is on an 
as-received basis. 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  SW 9781884 
ELLE Group #:  1982467 
Matrix: Soil 

Sample Description: BAAP-FFTA-SN-3-WT80-SO Grab Soil 
02118216-1000.7AL00 
Badger Army Ammunition Plant (BAAP) 

Project Name: Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/30/2018 09:15 
SDG#: PF015-03 

Submittal Date/Time:  08/31/2018 10:20 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

02079 TOC Solids/Sludges Combustion SW-846 9060A  modified 1 18250667634A 09/08/2018  18:46 Drew M Gerhart 1 

11604 Grain Size Classification ASTM D422 1 18248710301A 09/05/2018  12:30 Luz M Groff 1 
07103 Grain Size to 1 um ASTM D422-63 

(reapproved 2007) 
1 18248710310A 09/05/2018  12:30 Luz M Groff 1 

00394 pH SW-846 9045D Nov 
2004 

1 18250039403B 09/07/2018  19:40 Jeremy L Bolf 1 

00111 Moisture SM 2540 G-2011 
%Moisture Calc 

1 18247820006B 09/04/2018  23:43 Scott W Freisher 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  SW 9781885 
ELLE Group #:  1982467 
Matrix: Soil 

Sample Description: BAAP-FFTA-SN-3-5.0-SO Grab Soil 
02118216-1000.7AL00 
Badger Army Ammunition Plant (BAAP) 

Project Name:  Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/29/2018 15:05 
SDG#: PF015-04 

Submittal Date/Time:  08/31/2018 10:20 

 Dry 
Limit of 
Quantitation 

Dry
Limit of 
Detection 

Dry
Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name 

Dry
Result 

ASTM D422 % % % %Wet Chemistry 
1 1.0 1.00.50% Gravel 11604 n.a. < 1.0 

1 1.0 1.00.50% Sand 11604 n.a. 13.3 

1 1.0 1.00.50% Silt 11604 n.a. 59.6 

1 1.0 1.00.50% Clay 11604 n.a. 27.0 

ASTM D422-63 
(reapproved 2007) 

% Passing % Passing % Passing % Passing Wet Chemistry 

1 0.50 0.500.5075 mm 07103 n.a. 100 

1 0.50 0.500.5037.5 mm 07103 n.a. 100 

1 0.50 0.500.5019 mm 07103 n.a. 100 

1 0.50 0.500.504.75 mm 07103 n.a. 99.9 

1 0.50 0.500.503.35 mm 07103 n.a. 99.9 

1 0.50 0.500.502.36 mm 07103 n.a. 99.8 

1 0.50 0.500.501.18 mm 07103 n.a. 99.8 

1 0.50 0.500.500.6 mm 07103 n.a. 99.1 

1 0.50 0.500.500.3 mm 07103 n.a. 94.7 

1 0.50 0.500.500.15 mm 07103 n.a. 88.4 

1 0.50 0.500.500.075 mm 07103 n.a. 86.6 

1 0.50 0.500.500.064 mm 07103 n.a. 83.0 

1 0.50 0.500.500.05 mm 07103 n.a. 73.0 

1 0.50 0.500.500.02 mm 07103 n.a. 45.0 

1 0.50 0.500.500.005 mm 07103 n.a. 27.0 

1 0.50 0.500.500.002 mm 07103 n.a. 21.0 

1 0.50 0.500.500.001 mm 07103 n.a. 20.0 

SM 2540 G-2011 
%Moisture Calc 

% % % %Wet Chemistry 

1 0.50 0.500.50Moisture 00111 n.a. 13.8 

Moisture represents the loss in weight of the sample after oven drying at 
103 - 105 degrees Celsius. The moisture result reported is on an 
as-received basis. 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

11604 Grain Size Classification ASTM D422 1 18248710301A 09/05/2018  12:30 Luz M Groff 1 
07103 Grain Size to 1 um ASTM D422-63 

(reapproved 2007) 
1 18248710301A 09/05/2018  12:30 Luz M Groff 1 

00111 Moisture SM 2540 G-2011 
%Moisture Calc 

1 18247820006B 09/04/2018  23:43 Scott W Freisher 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  SW 9781886 
ELLE Group #:  1982467 
Matrix: Soil 

Sample Description: BAAP-FFTA-SN-3-20-SO Grab Soil 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/29/2018 15:30  
SDG#:     PF015-05 

Submittal Date/Time:  08/31/2018 10:20 

 Dry 
Limit of 
Quantitation 

Dry
Limit of 
Detection 

Dry
Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name 

Dry
Result 

ASTM D422 % % % % Wet Chemistry 
1 1.0 1.00.50% Gravel 11604 n.a. 47.3 

1 1.0 1.00.50% Sand 11604 n.a. 47.4 

1 1.0 1.00.50% Silt 11604 n.a. 4.8 

1 1.0 1.00.50% Clay 11604 n.a. 0.50   J 

ASTM D422-63 
(reapproved 2007) 

% Passing % Passing % Passing % Passing Wet Chemistry 

1 0.50 0.500.5075 mm 07103 n.a. 100 

1 0.50 0.500.5037.5 mm 07103 n.a. 100 

1 0.50 0.500.5019 mm 07103 n.a. 73.7 

1 0.50 0.500.504.75 mm 07103 n.a. 52.7 

1 0.50 0.500.503.35 mm 07103 n.a. 47.4 

1 0.50 0.500.502.36 mm 07103 n.a. 43.2 

1 0.50 0.500.501.18 mm 07103 n.a. 39.1 

1 0.50 0.500.500.6 mm 07103 n.a. 30.3 

1 0.50 0.500.500.3 mm 07103 n.a. 16.2 

1 0.50 0.500.500.15 mm 07103 n.a. 7.8 

1 0.50 0.500.500.075 mm 07103 n.a. 5.3 

1 0.50 0.500.500.064 mm 07103 n.a. 4.0 

1 0.50 0.500.500.05 mm 07103 n.a. 3.0 

1 0.50 0.500.500.02 mm 07103 n.a. 1.0 

1 0.50 0.500.500.005 mm 07103 n.a. 0.50 

1 0.50 0.500.500.002 mm 07103 n.a. < 0.50 

1 0.50 0.500.500.001 mm 07103 n.a. < 0.50 

SM 2540 G-2011 
%Moisture Calc 

% % % % Wet Chemistry 

1 0.50 0.500.50Moisture 00111 n.a. 3.8 

Moisture represents the loss in weight of the sample after oven drying at 
103 - 105 degrees Celsius. The moisture result reported is on an 
as-received basis. 

  

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

11604 Grain Size Classification ASTM D422 1 18248710301A 09/05/2018  12:30 Luz M Groff 1 
07103 Grain Size to 1 um ASTM D422-63 

(reapproved 2007) 
1 18248710301A 09/05/2018  12:30 Luz M Groff 1 

00111 Moisture SM 2540 G-2011 
%Moisture Calc 

1 18247820006B 09/04/2018  23:43 Scott W Freisher 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  SW 9781887 
ELLE Group #:  1982467 
Matrix: Soil 

Sample Description: BAAP-FFTA-SN-3-35-SO Grab Soil 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/29/2018 16:00  
SDG#:     PF015-06 

Submittal Date/Time:  08/31/2018 10:20 

 Dry 
Limit of 
Quantitation 

Dry
Limit of 
Detection 

Dry
Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name 

Dry
Result 

ASTM D422 % % % % Wet Chemistry 
1 1.0 1.00.50% Gravel 11604 n.a. 30.0 

1 1.0 1.00.50% Sand 11604 n.a. 66.4 

1 1.0 1.00.50% Silt 11604 n.a. 3.1 

1 1.0 1.00.50% Clay 11604 n.a. 0.50   J 

ASTM D422-63 
(reapproved 2007) 

% Passing % Passing % Passing % Passing Wet Chemistry 

1 0.50 0.500.5075 mm 07103 n.a. 100 

1 0.50 0.500.5037.5 mm 07103 n.a. 100 

1 0.50 0.500.5019 mm 07103 n.a. 91.1 

1 0.50 0.500.504.75 mm 07103 n.a. 70.0 

1 0.50 0.500.503.35 mm 07103 n.a. 65.6 

1 0.50 0.500.502.36 mm 07103 n.a. 61.8 

1 0.50 0.500.501.18 mm 07103 n.a. 54.7 

1 0.50 0.500.500.6 mm 07103 n.a. 46.4 

1 0.50 0.500.500.3 mm 07103 n.a. 24.7 

1 0.50 0.500.500.15 mm 07103 n.a. 5.7 

1 0.50 0.500.500.075 mm 07103 n.a. 3.6 

1 0.50 0.500.500.064 mm 07103 n.a. 3.5 

1 0.50 0.500.500.05 mm 07103 n.a. 2.5 

1 0.50 0.500.500.02 mm 07103 n.a. 2.0 

1 0.50 0.500.500.005 mm 07103 n.a. 0.50 

1 0.50 0.500.500.002 mm 07103 n.a. < 0.50 

1 0.50 0.500.500.001 mm 07103 n.a. < 0.50 

SM 2540 G-2011 
%Moisture Calc 

% % % % Wet Chemistry 

1 0.50 0.500.50Moisture 00111 n.a. 4.3 

Moisture represents the loss in weight of the sample after oven drying at 
103 - 105 degrees Celsius. The moisture result reported is on an 
as-received basis. 

  

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

11604 Grain Size Classification ASTM D422 1 18248710301A 09/05/2018  12:30 Luz M Groff 1 
07103 Grain Size to 1 um ASTM D422-63 

(reapproved 2007) 
1 18248710301A 09/05/2018  12:30 Luz M Groff 1 

00111 Moisture SM 2540 G-2011 
%Moisture Calc 

1 18247820006B 09/04/2018  23:43 Scott W Freisher 1 

*=This limit was used in the evaluation of the final result 
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SUMMARY 
This data quality assessment summarizes the review of Sample Delivery Group (SDG) # PF016 for 
samples collected in association with the Badger Army Ammunition Site.  The review was conducted as a 
Stage 3 evaluation and included review of data package completeness.  Only analytical data associated 
with constituents of concern were reviewed for this validation. Field documentation was not included in 
this review.  Included with this assessment are the validation annotated sample result sheets, and chain 
of custody.  Analyses were performed on the following samples: 

Sample ID Lab ID Matrix 
Sample 

Collection 
Date 

Parent Sample 
Analysis 

PFAS VOC MET 

BAAP-PBGP-PBN-8205C 9781926 Water 8/30/2018  X   

BAAP-PBGP-PBN-8205A 9781927 Water 8/30/2018  X   

BAAP-PBGP-PBM-8203 9781928 Water 8/30/2018  X   

BAAP-FB-GW-083018 9781931 Water 8/30/2018  X   

BAAP-FD-GW-083018 9781932 Water 8/30/2018 
BAAP-PBGP-PBM-

8203 
X   

Note: 

1. Matrix spike/matrix spike duplicate (MS/MSD) analysis was performed on sample location BAAP-PBGP-
PBM-8203. 
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ANALYTICAL DATA PACKAGE DOCUMENTATION 

The table below is the evaluation of the data package completeness. 

Items Reviewed 

Reported 
Performance 
Acceptable 

Not 
Required No Yes No Yes 

1. Sample receipt condition  X  X  

2.  Requested analyses and sample results  X  X  

3. Master tracking list  X  X  

4. Methods of analysis  X  X  

5. Reporting limits   X  X  

6. Sample collection date  X  X  

7. Laboratory sample received date  X  X  

8. Sample preservation verification (as applicable)  X  X  

9. Sample preparation/extraction/analysis dates  X  X  

10. Fully executed Chain-of-Custody (COC) form   X  X  

11. Narrative summary of QA or sample problems provided  X  X  

12. Data Package Completeness and Compliance  X  X  
Note: 
QA - Quality Assurance 
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ORGANIC ANALYSIS INTRODUCTION 

Analyses were performed according to United States Environmental Protection Agency (USEPA) 
Modified Method 537.  Data were reviewed in accordance with USEPA Method 537, ELLE SOPs T-
PFAS-WI12031 and T-PFAS-WI14355, Department of Defense (DoD) Quality Systems Manual (QSM) 
5.1, and Draft Final Programmatic Uniform Federal Policy-Quality Assurance Project Plan USAEC PFAS 
PA/SI Active Army Installations, July 2018 (Arcadis). 

The data review process is an evaluation of data on a technical basis rather than a determination of 
contract compliance.  As such, the standards against which the data are being weighed may differ from 
those specified in the analytical method.  It is assumed that the data package represents the best efforts 
of the laboratory and had already been subjected to adequate and sufficient quality review prior to 
submission. 

During the review process, laboratory qualified and unqualified data are verified against the supporting 
documentation.  Based on this evaluation, qualifier codes may be added, deleted, or modified by the data 
reviewer.  Results are qualified with the following codes in accordance with USEPA National Functional 
Guidelines: 

• Concentration (C) Qualifiers 

U The compound was analyzed for but not detected.  The associated value is the compound 
quantitation limit. 

B The compound has been found in the sample as well as its associated blank, its presence in 
the sample may be suspect. 

• Quantitation (Q) Qualifiers 

E The compound was quantitated above the calibration range. 

D Concentration is based on a diluted sample analysis. 

• Validation Qualifiers 

J The compound was positively identified; however, the associated numerical value is an 
estimated concentration only.  

UJ The compound was not detected above the reported sample quantitation limit.  However, the 
reported limit is approximate and may or may not represent the actual limit of quantitation. 

JN The analysis indicates the presence of a compound for which there is presumptive evidence to 
make a tentative identification.  The associated numerical value is an estimated concentration 
only. 

UB Compound considered non-detect at the listed value due to associated blank contamination. 

N The analysis indicates the presence of a compound for which there is presumptive evidence to 
make a tentative identification. 

R The sample results are rejected. 

Two facts should be noted by all data users.  First, the "R" flag means that the associated value is 
unusable.  In other words, due to significant quality control (QC) problems, the analysis is invalid and 
provides no information as to whether the compound is present or not.  "R" values should not appear on 
data tables because they cannot be relied upon, even as a last resort.  The second fact to keep in mind is 
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that no compound concentration, even if it has passed all QC tests, is guaranteed to be accurate.  Strict 
QC serves to increase confidence in data but any value potentially contains error. 
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PERFLUOROALKYL SUBSTANCES (PFAS) ANALYSES 

 

1. Holding Times 

The specified holding times for the following methods are presented in the following table.  

Method Matrix Holding Time Preservation 

USEPA modified 
537 

Soil 14 days to extraction; 28 days from 
extraction to analysis 

Cool to <6 °C 

Water 14 days to extraction; 28 days from 
extraction to analysis 

Cool to <6 °C 

All samples were analyzed within the specified holding time criteria.   

2. Blank Contamination 

Quality assurance (QA) blanks (i.e., method, instrument, and equipment rinse blanks) are prepared to 
identify any contamination which may have been introduced into the samples during sample preparation 
or field activity.  Instrument blanks measure carryover in the instrument from one sample to another. 
Method blanks measure laboratory contamination.  Equipment rinse blanks measure contamination of 
samples during field operations. 

A blank action level (BAL) of five times the concentration of a detected compound in an associated blank 
is calculated for QA blanks containing concentrations greater than the detection limit (DL).  The BAL is 
compared to the associated sample results to determine the appropriate qualification of the sample 
results, if needed.   

Compounds were not detected above the DL in the associated blanks; therefore, detected sample results 
were not associated with blank contamination. 

3. Mass Calibration 

Mass calibration and system performance were acceptable. 

4. Calibration  

Satisfactory instrument calibration is established to ensure that the instrument is capable of producing 
acceptable quantitative data.  An initial calibration demonstrates that the instrument is capable of 
acceptable performance at the beginning of an experimental sequence.  The continuing calibration 
verifies that the instrument daily performance is satisfactory. 

4.1 Initial Calibration 

The percent relative standard deviation (%RSD) of the response factors (RF) must be less than 20%, or 
for linear calibration, r2 ≥ 0.99. Analytes must be within 70-130% of their true value for each calibration 
standard. 

4.2 Continuing Calibration 

All target compounds associated with the continuing calibration standard must exhibit a percent difference 
(%D) less than the control limit of 30%. 
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4.3 Instrument Sensitivity Check (ISC) 

The ISC concentration must be at the LOQ. All target compounds associated with the ISC must exhibit a 
percent recovery (%R) of 70 to 130%. 

4.4 Ion Transitions 

Quantitation of analytes must use the ion transitions documented in DoD QSM 5.1 Table B-15.  

All compounds associated with the above calibration checks were within the specified control limits. 

5. Isotopically labeled Standards 

5.1 Extracted Internal Standards (EIS) 

Labeled standards must be added to all field samples and QC samples prior to extraction. For aqueous 
samples prepared by serial dilution instead of SPE, they must be added to samples prior to analysis. EIS 
recoveries must be within DoD QSM 5.1 specified limits of 50% to150%. 

All EIS recoveries were within control limits. 

5.2 Injection Internal Standards 

Injection internal standards must be added to the aliquot of sample dilutions, QC samples, and standards 
just prior to analysis. Peak areas must be within -50% to +50% of the area measured in the ICAL midpoint 
standard. On days when ICAL is not performed, the peak areas must be within -50% to +50% of the peak 
area measured in daily initial CCV. 

All internal standard responses were within control limits. 

6. Matrix Spike/Matrix Spike Duplicate (MS/MSD) Analysis 

MS/MSD data are used to assess the precision and accuracy of the analytical method. The compounds 
used to perform the MS/MSD analysis must exhibit a percent recovery within the laboratory-established 
acceptance limits.  The relative percent difference (RPD) between the MS/MSD recoveries must be  
≤ 30%. 

Sample locations associated with the MS/MSD exhibiting recoveries outside of the control limits are 
presented in the following table. 

Sample Locations Compound MS Recovery MSD Recovery 

BAAP-PBGP-PBM-8203 Perfluoropentanoic acid <LL but >10% <LL but >10% 

Note: 
AC Acceptable 

The criteria used to evaluate the MS/MSD recoveries are presented in the following table.  In the case of 
an MS/MSD deviation, the sample results are qualified as documented in the table below. 

Control Limit Sample Result Qualification 

> the upper control limit (UL) 
Non-detect No Action 

Detect J 

< the lower control limit (LL) but > 10% 
Non-detect UJ 

Detect J 
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Control Limit Sample Result Qualification 

< 10% 
Non-detect R 

Detect J 

 

7. Laboratory Control Sample (LCS) Analysis 

The LCS analysis is used to assess the accuracy of the analytical method independent of matrix 
interferences.  The compounds associated with the LCS analysis must exhibit a percent recovery within 
the laboratory-established acceptance limits. 

All compounds associated with the LCS analysis exhibited recoveries within the control limits. 

8. Field Duplicate Analysis 

Field duplicate analysis is used to assess the overall precision of the field sampling procedures and 
analytical method.  A control limit of 35% for water matrices and 50% for soils is applied to the RPD 
between the parent sample and the field duplicate.  In the instance when the parent and/or duplicate 
sample concentrations are less than or equal to 2 times the LOQ, a control limit of two times the LOQ is 
applied for water matrices and three time the LOQ for soil matrices. 

Results for duplicate samples are summarized in the following table. 

Sample ID/Duplicate ID Compound 

Sample 

Result 

Duplicate 

Result RPD 

BAAP-PBGP-PBM-8203/ 
BAAP-FD-GW-083018 

Perfluoro-octanesulfonate 0.60 J 1.5 J 

AC Perfluorooctanoic acid 0.79 J 0.89 J 

Perfluoropentanoic acid 2.7 J 4.3 U 

Notes: 
AC Acceptable 

The results between the parent sample and field duplicate were acceptable. 

9. Compound Identification 

PFC analytes are identified by using the compound’s ion abundance ratios, signal-to-noise values, and 
relative retention times. 

All identified compounds met method criteria. 

10. System Performance and Overall Assessment 

Overall system performance was acceptable.  Other than for those deviations specifically mentioned in 
this review, the overall data quality is within the guidelines specified in the method. 
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DATA VALIDATION CHECKLIST FOR PFAS 

 

PFAS: 537M/DoD QSM 5.1 
Reported 

Performance 

Acceptable Not 

Required 
No Yes No Yes 

LIQUID CHROMATOGRAPHY/MASS SPECTROMETRY (LC/MS/MS) 

Stage 2 Validation 

Holding times  X  X  

Reporting limits (units)  X  X  

Blanks  

A. Method blanks  X  X  

B. Equipment blanks     X 

C. Field blanks  X  X  

Laboratory Control Sample (LCS) %R  X  X  

Laboratory Control Sample Duplicate(LCSD) %R X    X 

LCS/LCSD Precision (RPD) X    X 

Matrix Spike (MS) %R  X  X  

Matrix Spike Duplicate(MSD) %R  X  X  

MS/MSD Precision (RPD)  X  X  

Field Duplicate (RPD)  X  X  

Extracted Internal Standard %R  X  X  

Injection Internal Standard %R  X  X  

Dilution Factor  X  X  

Moisture Content X    X 

Stage 3/4 Validation      

Instrument tune and performance check  X  X  

Initial calibration %RSDs  X  X  

Continuing calibration %Ds  X  X  

Instrument sensitivity check  X  X  

Ion transitions used  X  X  

Compound identification and quantitation      

A. Reconstructed ion chromatograms  X  X  

B. Quantitation Reports  X  X  

C. RT of sample compounds within the established 
RT windows 

 X  X  
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PFAS: 537M/DoD QSM 5.1 
Reported 

Performance 

Acceptable Not 

Required 
No Yes No Yes 

LIQUID CHROMATOGRAPHY/MASS SPECTROMETRY (LC/MS/MS) 

D. Transcription/calculations acceptable     
Not 

required for 
Stage 3 

E. Reporting limits adjusted to reflect sample 
dilutions 

 X  X  

Notes: 

%RSD Relative standard deviation 

%R Percent recovery 

RPD Relative percent difference 

%D Percent difference 
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ArcadisClient:

Sample Administration 

Receipt Documentation Log

Doc Log ID: 225756

Group Number(s):

*225 756*
1982474

State/Province of Origin:

Delivery Method:

Number of Packages:

Delivery and Receipt Information

1

WI

Fed Ex Arrival Timestamp:

Number of Projects:

08/31/2018  10:20

1

Arrival Condition Summary

Shipping Container Sealed: Yes

Custody Seal Present: Yes

Custody Seal Intact: Yes

Samples Chilled: Yes

Paperwork Enclosed: Yes

Samples Intact: Yes

Missing Samples: No

Extra Samples: No

Discrepancy in Container Qty on COC: No

Sample IDs on COC match Containers: Yes

Sample Date/Times match COC: Yes

VOA Vial Headspace ≥ 6mm: N/A

Total Trip Blank Qty: 0

Air Quality Samples Present: No

Unpacked by Conrad Burkholder (12 671) at 11:58 on 08/31/2018

Samples Chilled Details

Thermometer Types:          DT = Digital (Temp. Bottle)       IR = Infrared (Surface Temp)        All Temperatures in °C.

Cooler # Elevated Temp?Ice ContainerIce Present?Ice TypeTherm. TypeCorrected TempThermometer ID

1 DT42-02 0.7 DT Wet Y Bagged N

Page 1 of 1
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ARCADIS 
ELLE Sample #:  WW 9781926 
ELLE Group #:  1982474 
Matrix: Groundwater 

Sample Description: BAAP-PBGP-PBN-8205C Grab Groundwater 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/30/2018 10:05  
SDG#:     PF016-01 

Submittal Date/Time:  08/31/2018 10:20 

  
Limit of 
Quantitation 

Limit of 
Detection 

Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name Result 

EPA 537 mod QSM 5.1 
table B-15 

ng/l ng/l ng/l ng/l LC/MS/MS Miscellaneous 

1 3.0 2.00.996:2 fluorotelomersulfonate 14434 27619-97-2 < 2.0 

1 3.0 2.00.998:2 fluorotelomersulfonate 14434 39108-34-4 < 2.0 

1 3.0 2.40.99NEtFOSAA 14434 2991-50-6 < 2.4 

NEtFOSAA is the acronym for N-ethyl perfluorooctanesulfonamidoacetic Acid.   
1 3.0 2.40.99NMeFOSAA 14434 2355-31-9 < 2.4 

NMeFOSAA is the acronym for N-methyl perfluorooctanesulfonamidoacetic Acid.   
1 2.0 1.10.30Perfluorobutanesulfonate 14434 375-73-5 0.39   J 

1 6.0 4.82.0Perfluorobutanoic acid 14434 375-22-4 6.8 

1 2.0 1.20.50Perfluorodecanoic acid 14434 335-76-2 < 1.2 

1 2.0 1.20.50Perfluorododecanoic acid 14434 307-55-1 < 1.2 

1 2.0 1.20.40Perfluoroheptanoic acid 14434 375-85-9 0.97   J 

1 2.0 1.10.40Perfluorohexanesulfonate 14434 355-46-4 < 1.1 

1 2.0 1.20.50Perfluorohexanoic acid 14434 307-24-4 1.2    J 

1 2.0 1.20.40Perfluorononanoic acid 14434 375-95-1 0.55   J 

1 2.0 1.20.50Perfluoro-octanesulfonate 14434 1763-23-1 2.2 

1 2.0 1.20.50Perfluorooctanoic acid 14434 335-67-1 2.8 

1 6.0 4.82.0Perfluoropentanoic acid 14434 2706-90-3 2.1    J 

1 2.0 1.20.60Perfluorotetradecanoic acid 14434 376-06-7 < 1.2 

1 2.0 1.20.60Perfluorotridecanoic acid 14434 72629-94-8 < 1.2 

1 2.0 1.20.50Perfluoroundecanoic acid 14434 2058-94-8 < 1.2 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

14434 PFAS in Water by 
LC/MS/MS-DoD 

EPA 537 mod QSM 5.1 
table B-15 

1 18245007 09/06/2018  02:17 Marissa C Drexinger 1 

14465 PFAS Water Prep - DoD EPA 537 mod QSM 5.1 
table B-15 

1 18245007 09/02/2018  13:40 Isaac Phillips-Cary 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  WW 9781927 
ELLE Group #:  1982474 
Matrix: Groundwater 

Sample Description: BAAP-PBGP-PBN-8205A Grab Groundwater 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/30/2018 10:40  
SDG#:     PF016-02 

Submittal Date/Time:  08/31/2018 10:20 

  
Limit of 
Quantitation 

Limit of 
Detection 

Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name Result 

EPA 537 mod QSM 5.1 
table B-15 

ng/l ng/l ng/l ng/l LC/MS/MS Miscellaneous 

1 2.6 1.80.886:2 fluorotelomersulfonate 14434 27619-97-2 < 1.8 

1 2.6 1.80.888:2 fluorotelomersulfonate 14434 39108-34-4 < 1.8 

1 2.6 2.10.88NEtFOSAA 14434 2991-50-6 < 2.1 

NEtFOSAA is the acronym for N-ethyl perfluorooctanesulfonamidoacetic Acid.   
1 2.6 2.10.88NMeFOSAA 14434 2355-31-9 < 2.1 

NMeFOSAA is the acronym for N-methyl perfluorooctanesulfonamidoacetic Acid.   
1 1.8 0.960.26Perfluorobutanesulfonate 14434 375-73-5 < 0.96 

1 5.3 4.21.8Perfluorobutanoic acid 14434 375-22-4 < 4.2 

1 1.8 1.10.44Perfluorodecanoic acid 14434 335-76-2 < 1.1 

1 1.8 1.10.44Perfluorododecanoic acid 14434 307-55-1 < 1.1 

1 1.8 1.10.35Perfluoroheptanoic acid 14434 375-85-9 < 1.1 

1 1.8 0.960.35Perfluorohexanesulfonate 14434 355-46-4 < 0.96 

1 1.8 1.10.44Perfluorohexanoic acid 14434 307-24-4 < 1.1 

1 1.8 1.10.35Perfluorononanoic acid 14434 375-95-1 < 1.1 

1 1.8 1.10.44Perfluoro-octanesulfonate 14434 1763-23-1 < 1.1 

1 1.8 1.10.44Perfluorooctanoic acid 14434 335-67-1 0.59   J 

1 5.3 4.21.8Perfluoropentanoic acid 14434 2706-90-3 < 4.2 

1 1.8 1.10.53Perfluorotetradecanoic acid 14434 376-06-7 < 1.1 

1 1.8 1.10.53Perfluorotridecanoic acid 14434 72629-94-8 < 1.1 

1 1.8 1.10.44Perfluoroundecanoic acid 14434 2058-94-8 < 1.1 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

14434 PFAS in Water by 
LC/MS/MS-DoD 

EPA 537 mod QSM 5.1 
table B-15 

1 18245007 09/06/2018  02:26 Marissa C Drexinger 1 

14465 PFAS Water Prep - DoD EPA 537 mod QSM 5.1 
table B-15 

1 18245007 09/02/2018  13:40 Isaac Phillips-Cary 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  WW 9781928 
ELLE Group #:  1982474 
Matrix: Groundwater 

Sample Description: BAAP-PBGP-PBM-8203 Grab Groundwater 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/30/2018 14:10  
SDG#:     PF016-03BKG 

Submittal Date/Time:  08/31/2018 10:20 

  
Limit of 
Quantitation 

Limit of 
Detection 

Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name Result 

EPA 537 mod QSM 5.1 
table B-15 

ng/l ng/l ng/l ng/l LC/MS/MS Miscellaneous 

1 2.6 1.70.876:2 fluorotelomersulfonate 14434 27619-97-2 N.D. 

1 2.6 1.70.878:2 fluorotelomersulfonate 14434 39108-34-4 N.D. 

1 2.6 2.10.87NEtFOSAA 14434 2991-50-6 N.D. 

NEtFOSAA is the acronym for N-ethyl perfluorooctanesulfonamidoacetic Acid.   
1 2.6 2.10.87NMeFOSAA 14434 2355-31-9 N.D. 

NMeFOSAA is the acronym for N-methyl perfluorooctanesulfonamidoacetic Acid.   
1 1.7 0.950.26Perfluorobutanesulfonate 14434 375-73-5 N.D. 

1 5.2 4.21.7Perfluorobutanoic acid 14434 375-22-4 N.D. 

1 1.7 1.00.43Perfluorodecanoic acid 14434 335-76-2 N.D. 

1 1.7 1.00.43Perfluorododecanoic acid 14434 307-55-1 N.D. 

1 1.7 1.00.35Perfluoroheptanoic acid 14434 375-85-9 N.D. 

1 1.7 0.950.35Perfluorohexanesulfonate 14434 355-46-4 N.D. 

1 1.7 1.00.43Perfluorohexanoic acid 14434 307-24-4 N.D. 

1 1.7 1.00.35Perfluorononanoic acid 14434 375-95-1 N.D. 

1 1.7 1.00.43Perfluoro-octanesulfonate 14434 1763-23-1 0.60   J 

1 1.7 1.00.43Perfluorooctanoic acid 14434 335-67-1 0.79   J 

1 5.2 4.21.7Perfluoropentanoic acid 14434 2706-90-3 2.7    J 

1 1.7 1.00.52Perfluorotetradecanoic acid 14434 376-06-7 N.D. 

1 1.7 1.00.52Perfluorotridecanoic acid 14434 72629-94-8 N.D. 

1 1.7 1.00.43Perfluoroundecanoic acid 14434 2058-94-8 N.D. 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

14434 PFAS in Water by 
LC/MS/MS-DoD 

EPA 537 mod QSM 5.1 
table B-15 

1 18245007 09/06/2018  02:35 Marissa C Drexinger 1 

14465 PFAS Water Prep - DoD EPA 537 mod QSM 5.1 
table B-15 

1 18245007 09/02/2018  13:40 Isaac Phillips-Cary 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  WW 9781931 
ELLE Group #:  1982474 
Matrix: Groundwater 

Sample Description: BAAP-FB-GW-083018 Grab Groundwater 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/30/2018 10:10  
SDG#:     PF016-04FB 

Submittal Date/Time:  08/31/2018 10:20 

  
Limit of 
Quantitation 

Limit of 
Detection 

Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name Result 

EPA 537 mod QSM 5.1 
table B-15 

ng/l ng/l ng/l ng/l LC/MS/MS Miscellaneous 

1 2.7 1.80.896:2 fluorotelomersulfonate 14434 27619-97-2 < 1.8 

1 2.7 1.80.898:2 fluorotelomersulfonate 14434 39108-34-4 < 1.8 

1 2.7 2.10.89NEtFOSAA 14434 2991-50-6 < 2.1 

NEtFOSAA is the acronym for N-ethyl perfluorooctanesulfonamidoacetic Acid.   
1 2.7 2.10.89NMeFOSAA 14434 2355-31-9 < 2.1 

NMeFOSAA is the acronym for N-methyl perfluorooctanesulfonamidoacetic Acid.   
1 1.8 0.980.27Perfluorobutanesulfonate 14434 375-73-5 < 0.98 

1 5.3 4.31.8Perfluorobutanoic acid 14434 375-22-4 < 4.3 

1 1.8 1.10.44Perfluorodecanoic acid 14434 335-76-2 < 1.1 

1 1.8 1.10.44Perfluorododecanoic acid 14434 307-55-1 < 1.1 

1 1.8 1.10.36Perfluoroheptanoic acid 14434 375-85-9 < 1.1 

1 1.8 0.980.36Perfluorohexanesulfonate 14434 355-46-4 < 0.98 

1 1.8 1.10.44Perfluorohexanoic acid 14434 307-24-4 < 1.1 

1 1.8 1.10.36Perfluorononanoic acid 14434 375-95-1 < 1.1 

1 1.8 1.10.44Perfluoro-octanesulfonate 14434 1763-23-1 < 1.1 

1 1.8 1.10.44Perfluorooctanoic acid 14434 335-67-1 < 1.1 

1 5.3 4.31.8Perfluoropentanoic acid 14434 2706-90-3 < 4.3 

1 1.8 1.10.53Perfluorotetradecanoic acid 14434 376-06-7 < 1.1 

1 1.8 1.10.53Perfluorotridecanoic acid 14434 72629-94-8 < 1.1 

1 1.8 1.10.44Perfluoroundecanoic acid 14434 2058-94-8 < 1.1 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

14434 PFAS in Water by 
LC/MS/MS-DoD 

EPA 537 mod QSM 5.1 
table B-15 

1 18245007 09/06/2018  02:44 Marissa C Drexinger 1 

14465 PFAS Water Prep - DoD EPA 537 mod QSM 5.1 
table B-15 

1 18245007 09/02/2018  13:40 Isaac Phillips-Cary 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  WW 9781932 
ELLE Group #:  1982474 
Matrix: Groundwater 

Sample Description: BAAP-FD-GW-083018 Grab Groundwater 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/30/2018  
SDG#:     PF016-05FD 

Submittal Date/Time:  08/31/2018 10:20 

  
Limit of 
Quantitation 

Limit of 
Detection 

Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name Result 

EPA 537 mod QSM 5.1 
table B-15 

ng/l ng/l ng/l ng/l LC/MS/MS Miscellaneous 

1 2.7 1.80.906:2 fluorotelomersulfonate 14434 27619-97-2 < 1.8 

1 2.7 1.80.908:2 fluorotelomersulfonate 14434 39108-34-4 < 1.8 

1 2.7 2.20.90NEtFOSAA 14434 2991-50-6 < 2.2 

NEtFOSAA is the acronym for N-ethyl perfluorooctanesulfonamidoacetic Acid.   
1 2.7 2.20.90NMeFOSAA 14434 2355-31-9 < 2.2 

NMeFOSAA is the acronym for N-methyl perfluorooctanesulfonamidoacetic Acid.   
1 1.8 0.990.27Perfluorobutanesulfonate 14434 375-73-5 < 0.99 

1 5.4 4.31.8Perfluorobutanoic acid 14434 375-22-4 < 4.3 

1 1.8 1.10.45Perfluorodecanoic acid 14434 335-76-2 < 1.1 

1 1.8 1.10.45Perfluorododecanoic acid 14434 307-55-1 < 1.1 

1 1.8 1.10.36Perfluoroheptanoic acid 14434 375-85-9 < 1.1 

1 1.8 0.990.36Perfluorohexanesulfonate 14434 355-46-4 < 0.99 

1 1.8 1.10.45Perfluorohexanoic acid 14434 307-24-4 < 1.1 

1 1.8 1.10.36Perfluorononanoic acid 14434 375-95-1 < 1.1 

1 1.8 1.10.45Perfluoro-octanesulfonate 14434 1763-23-1 1.5    J 

1 1.8 1.10.45Perfluorooctanoic acid 14434 335-67-1 0.89   J 

1 5.4 4.31.8Perfluoropentanoic acid 14434 2706-90-3 < 4.3 

1 1.8 1.10.54Perfluorotetradecanoic acid 14434 376-06-7 < 1.1 

1 1.8 1.10.54Perfluorotridecanoic acid 14434 72629-94-8 < 1.1 

1 1.8 1.10.45Perfluoroundecanoic acid 14434 2058-94-8 < 1.1 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

14434 PFAS in Water by 
LC/MS/MS-DoD 

EPA 537 mod QSM 5.1 
table B-15 

1 18245007 09/06/2018  02:53 Marissa C Drexinger 1 

14465 PFAS Water Prep - DoD EPA 537 mod QSM 5.1 
table B-15 

1 18245007 09/02/2018  13:40 Isaac Phillips-Cary 1 

*=This limit was used in the evaluation of the final result 
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Badger Army Ammunition Plant (BAAP) 

 

DATA REVIEW 

BAAP, Wisconsin 

Perfluoroalkyl Substances (PFAS) Analysis 

SDG #PF019 

Analyses Performed By: 
Eurofins Lancaster Laboratories Environmental 
Lancaster, Pennsylvania 

 

Report #30871R 
Review Level:  Stage 3/4 
Project:  02118216.3002.3BA20



DATA REVIEW REPORT  

arcadis.com 
30871r 2 

SUMMARY 
This data quality assessment summarizes the review of Sample Delivery Group (SDG) # PF019 for 
samples collected in association with the Badger Army Ammunition Site.  The review was conducted as a 
Stage 3/4 evaluation and included review of data package completeness.  Only analytical data associated 
with constituents of concern were reviewed for this validation. Field documentation was not included in 
this review.  Included with this assessment are the validation annotated sample result sheets, and chain 
of custody.  Analyses were performed on the following samples: 

Sample ID Lab ID Matrix 
Sample 

Collection 
Date 

Parent Sample 
Analysis 

PFAS VOC MET 

BAAP-PBGP-PBM-8201 9793089 Water 9/5/2018  X   

BAAP-POND-1-SE 9793090 Sediment 9/6/2018  X   

BAAP-FB-SE-090618 9793093 Water 9/6/2018  X   

BAAP-POND-2-SE 9793094 Sediment 9/6/2018  X   

BAAP-FD-SE-090618 9793095 Sediment 9/6/2018 BAAP-POND-2-SE X   

BAAP-POND-3-SE 9793096 Sediment 9/6/2018  X   

BAAP-POND-1-SW 9793097 Water 9/6/2018  X   

BAAP-FB-SW-090618 9793100 Water 9/6/2018  X   

BAAP-POND-2-SW 9793101 Water 9/6/2018  X   

BAAP-FD-SW-090618 9793102 Water 9/6/2018 BAAP-POND-2-SW X   

BAAP-PBGP-PBN-1302A 9793103 Water 8/31/2018  X   

BAAP-PBGP-PBN-1302B 9793104 Water 8/31/2018  X   

BAAP-PBGP-PBN-1302D 9793105 Water 8/31/2018  X   

BAAP-EB-GW-083118-4 9793106 Water 8/31/2018  X   

BAAP-PBGP-PBN-9301B 9793107 Water 9/4/2018  X   

BAAP-PBGP-PBN-9301C 9793108 Water 9/4/2018  X   

BAAP-PBGP-PBN-1302C 9793109 Water 9/4/2018  X   

BAAP-PBGP-PBN-9303D 9793110 Water 9/5/2018  X   

BAAP-PBGP-PBN-9303C 9793111 Water 9/5/2018  X   

BAAP-PBGP-PBN-9303B 9793112 Water 9/5/2018  X   

BAAP-POND-3-SW 9793113 Water 9/6/2018  X   

Note: 

1. Stage 4 validation was performed on sample location BAAP-POND-1-SW. 
2. Matrix spike/matrix spike duplicate (MS/MSD) analysis was performed on sample locations BAAP-POND-1-

SE and BAAP-POND-1-SW. 
  



DATA REVIEW REPORT  

arcadis.com 
30871r 3 

ANALYTICAL DATA PACKAGE DOCUMENTATION 

The table below is the evaluation of the data package completeness. 

Items Reviewed 

Reported 
Performance 
Acceptable 

Not 
Required No Yes No Yes 

1. Sample receipt condition  X  X  

2.  Requested analyses and sample results  X  X  

3. Master tracking list  X  X  

4. Methods of analysis  X  X  

5. Reporting limits   X  X  

6. Sample collection date  X  X  

7. Laboratory sample received date  X  X  

8. Sample preservation verification (as applicable)  X  X  

9. Sample preparation/extraction/analysis dates  X  X  

10. Fully executed Chain-of-Custody (COC) form   X  X  

11. Narrative summary of QA or sample problems provided  X  X  

12. Data Package Completeness and Compliance  X  X  
Note: 
QA - Quality Assurance 
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ORGANIC ANALYSIS INTRODUCTION 

Analyses were performed according to United States Environmental Protection Agency (USEPA) 
Modified Method 537.  Data were reviewed in accordance with USEPA Method 537, ELLE SOPs T-
PFAS-WI12031 and T-PFAS-WI14355, Department of Defense (DoD) Quality Systems Manual (QSM) 
5.1, and Draft Final Programmatic Uniform Federal Policy-Quality Assurance Project Plan USAEC PFAS 
PA/SI Active Army Installations, July 2018 (Arcadis). 

The data review process is an evaluation of data on a technical basis rather than a determination of 
contract compliance.  As such, the standards against which the data are being weighed may differ from 
those specified in the analytical method.  It is assumed that the data package represents the best efforts 
of the laboratory and had already been subjected to adequate and sufficient quality review prior to 
submission. 

During the review process, laboratory qualified and unqualified data are verified against the supporting 
documentation.  Based on this evaluation, qualifier codes may be added, deleted, or modified by the data 
reviewer.  Results are qualified with the following codes in accordance with USEPA National Functional 
Guidelines: 

• Concentration (C) Qualifiers 

U The compound was analyzed for but not detected.  The associated value is the compound 
quantitation limit. 

B The compound has been found in the sample as well as its associated blank, its presence in 
the sample may be suspect. 

• Quantitation (Q) Qualifiers 

E The compound was quantitated above the calibration range. 

D Concentration is based on a diluted sample analysis. 

• Validation Qualifiers 

J The compound was positively identified; however, the associated numerical value is an 
estimated concentration only.  

UJ The compound was not detected above the reported sample quantitation limit.  However, the 
reported limit is approximate and may or may not represent the actual limit of quantitation. 

JN The analysis indicates the presence of a compound for which there is presumptive evidence to 
make a tentative identification.  The associated numerical value is an estimated concentration 
only. 

UB Compound considered non-detect at the listed value due to associated blank contamination. 

N The analysis indicates the presence of a compound for which there is presumptive evidence to 
make a tentative identification. 

R The sample results are rejected. 

Two facts should be noted by all data users.  First, the "R" flag means that the associated value is 
unusable.  In other words, due to significant quality control (QC) problems, the analysis is invalid and 
provides no information as to whether the compound is present or not.  "R" values should not appear on 
data tables because they cannot be relied upon, even as a last resort.  The second fact to keep in mind is 
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that no compound concentration, even if it has passed all QC tests, is guaranteed to be accurate.  Strict 
QC serves to increase confidence in data but any value potentially contains error. 
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PERFLUOROALKYL SUBSTANCES (PFAS) ANALYSES 

 

1. Holding Times 

The specified holding times for the following methods are presented in the following table.  

Method Matrix Holding Time Preservation 

USEPA modified 
537 

Soil 14 days to extraction; 28 days from 
extraction to analysis 

Cool to <6 °C 

Water 14 days to extraction; 28 days from 
extraction to analysis 

Cool to <6 °C 

All samples were analyzed within the specified holding time criteria.   

2. Blank Contamination 

Quality assurance (QA) blanks (i.e., method, instrument, and equipment rinse blanks) are prepared to 
identify any contamination which may have been introduced into the samples during sample preparation 
or field activity.  Instrument blanks measure carryover in the instrument from one sample to another. 
Method blanks measure laboratory contamination.  Equipment rinse blanks measure contamination of 
samples during field operations. 

A blank action level (BAL) of five times the concentration of a detected compound in an associated blank 
is calculated for QA blanks containing concentrations greater than the detection limit (DL).  The BAL is 
compared to the associated sample results to determine the appropriate qualification of the sample 
results, if needed.   

Compounds were detected in the associated QA blanks; however, the associated sample results were 
greater than the BAL and/or were non-detect. Therefore, sample results greater than the BAL resulted in 
the removal of the laboratory qualifier (B). No other qualification of the sample results was required. 

3. Mass Calibration 

Mass calibration and system performance were acceptable. 

4. Calibration  

Satisfactory instrument calibration is established to ensure that the instrument is capable of producing 
acceptable quantitative data.  An initial calibration demonstrates that the instrument is capable of 
acceptable performance at the beginning of an experimental sequence.  The continuing calibration 
verifies that the instrument daily performance is satisfactory. 

4.1 Initial Calibration 

The percent relative standard deviation (%RSD) of the response factors (RF) must be less than 20%, or 
for linear calibration, r2 ≥ 0.99. Analytes must be within 70-130% of their true value for each calibration 
standard. 

4.2 Continuing Calibration 

All target compounds associated with the continuing calibration standard must exhibit a percent difference 
(%D) less than the control limit of 30%. 
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4.3 Instrument Sensitivity Check (ISC) 

The ISC concentration must be at the LOQ. All target compounds associated with the ISC must exhibit a 
percent recovery (%R) of 70 to 130%. 

4.4 Ion Transitions 

Quantitation of analytes must use the ion transitions documented in DoD QSM 5.1 Table B-15.  

All compounds associated with the above calibration checks were within the specified control limits. 

5. Isotopically labeled Standards 

5.1 Extracted Internal Standards (EIS) 

Labeled standards must be added to all field samples and QC samples prior to extraction. For aqueous 
samples prepared by serial dilution instead of SPE, they must be added to samples prior to analysis. EIS 
recoveries must be within DoD QSM 5.1 specified limits of 50% to150%. 

Sample locations associated with EIS exhibiting recoveries outside of the control limits are presented in 
the following table. 

Sample Locations EIS Associated Compound Recovery 

BAAP-PBGP-PBN-1302B 13C2 PFTeDA Perfluorotetradecanoic acid < 50% but > 25% 

The criteria used to evaluate the EIS recoveries are presented in the following table.  In the case of an 
EIS deviation, the sample results associated with the EIS are qualified as documented in the table below. 

Control Limit Sample Result Qualification 

> 150% 
Non-detect 

No Action 
Detect 

< 50% but > 25% 
Non-detect 

Detect 

< 25% 
Non-detect R 

Detect J 

As part of the isotope dilution analysis, the EIS are used for quantitation of the sample results, therefore 
the calculation of sample concentrations is adjusted for EIS recoveries. The data will not be qualified 
unless EIS recoveries are less than 25%. 

5.2 Injection Internal Standards 

Injection internal standards must be added to the aliquot of sample dilutions, QC samples, and standards 
just prior to analysis. Peak areas must be within -50% to +50% of the area measured in the ICAL midpoint 
standard. On days when ICAL is not performed, the peak areas must be within -50% to +50% of the peak 
area measured in daily initial CCV. 

All internal standard responses were within control limits. 

6. Matrix Spike/Matrix Spike Duplicate (MS/MSD) Analysis 

MS/MSD data are used to assess the precision and accuracy of the analytical method. The compounds 
used to perform the MS/MSD analysis must exhibit a percent recovery within the laboratory-established 
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acceptance limits.  The relative percent difference (RPD) between the MS/MSD recoveries must be  
≤ 30%. 

The MS/MSD analysis performed on sample locations BAAP-POND-1-SE and BAAP-POND-1-SW 
exhibited acceptable recoveries and RPD between the MS/MSD recoveries. 

7. Laboratory Control Sample (LCS) Analysis 

The LCS analysis is used to assess the accuracy of the analytical method independent of matrix 
interferences.  The compounds associated with the LCS analysis must exhibit a percent recovery within 
the laboratory-established acceptance limits. 

All compounds associated with the LCS analysis exhibited recoveries within the control limits. 

8. Field Duplicate Analysis 

Field duplicate analysis is used to assess the overall precision of the field sampling procedures and 
analytical method.  A control limit of 35% for water matrices and 50% for soils is applied to the RPD 
between the parent sample and the field duplicate.  In the instance when the parent and/or duplicate 
sample concentrations are less than or equal to 2 times the LOQ, a control limit of two times the LOQ is 
applied for water matrices and three time the LOQ for soil matrices. 

Results for duplicate samples are summarized in the following table. 

Sample ID/Duplicate ID Compound 

Sample 

Result 

Duplicate 

Result RPD 

BAAP-POND-2-SE/ 
BAAP-FD-SE-090618 

All target PFAS compounds U U AC 

BAAP-POND-2-SW/ 
BAAP-FD-SW-090618 

Perfluorobutanoic acid 10 J 4.2 U 

AC Perfluoro-octanesulfonate 2.7 J 1.1 U 

Perfluorooctanoic acid 2.8 J 1.1 U 

Notes: 
AC Acceptable 

The results between the parent samples and their associated field duplicate were acceptable. 

9. Compound Identification 

PFC analytes are identified by using the compound’s ion abundance ratios, signal-to-noise values, and 
relative retention times. 

All identified compounds met method criteria. 

10. System Performance and Overall Assessment 

Overall system performance was acceptable.  Other than for those deviations specifically mentioned in 
this review, the overall data quality is within the guidelines specified in the method. 
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DATA VALIDATION CHECKLIST FOR PFAS 

 

PFAS: 537M/DoD QSM 5.1 
Reported 

Performance 

Acceptable Not 

Required 
No Yes No Yes 

LIQUID CHROMATOGRAPHY/MASS SPECTROMETRY (LC/MS/MS) 

Stage 2 Validation 

Holding times  X  X  

Reporting limits (units)  X  X  

Blanks  

A. Method blanks  X  X  

B. Equipment blanks X    X 

C. Field blanks  X  X  

Laboratory Control Sample (LCS) %R  X  X  

Laboratory Control Sample Duplicate(LCSD) %R X    X 

LCS/LCSD Precision (RPD) X    X 

Matrix Spike (MS) %R  X  X  

Matrix Spike Duplicate(MSD) %R  X  X  

MS/MSD Precision (RPD)  X  X  

Field Duplicate (RPD)  X  X  

Extracted Internal Standard %R  X X   

Injection Internal Standard %R  X  X  

Dilution Factor  X  X  

Moisture Content  X  X  

Stage 3/4 Validation      

Instrument tune and performance check  X  X  

Initial calibration %RSDs  X  X  

Continuing calibration %Ds  X  X  

Instrument sensitivity check  X  X  

Ion transitions used  X  X  

Compound identification and quantitation      

A. Reconstructed ion chromatograms  X  X  

B. Quantitation Reports  X  X  

C. RT of sample compounds within the established 
RT windows 

 X  X  
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PFAS: 537M/DoD QSM 5.1 
Reported 

Performance 

Acceptable Not 

Required 
No Yes No Yes 

LIQUID CHROMATOGRAPHY/MASS SPECTROMETRY (LC/MS/MS) 

D. Transcription/calculations acceptable  X  X  

E. Reporting limits adjusted to reflect sample 
dilutions 

 X  X  

Notes: 

%RSD Relative standard deviation 

%R Percent recovery 

RPD Relative percent difference 

%D Percent difference 
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ARCADIS 
ELLE Sample #:  WW 9793089 
ELLE Group #:  1984962 
Matrix: Groundwater 

Sample Description: BAAP-PBGP-PBM-8201 Grab Groundwater 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 09/05/2018 16:05  
SDG#:     PF019-01 

Submittal Date/Time:  09/07/2018 10:10 

  
Limit of 
Quantitation 

Limit of 
Detection 

Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name Result 

EPA 537 mod QSM 5.1 
table B-15 

ng/l ng/l ng/l ng/l LC/MS/MS Miscellaneous 

1 2.5 1.70.836:2 fluorotelomersulfonate 14434 27619-97-2 < 1.7 

1 2.5 1.70.838:2 fluorotelomersulfonate 14434 39108-34-4 < 1.7 

1 2.5 2.00.83NEtFOSAA 14434 2991-50-6 < 2.0 

NEtFOSAA is the acronym for N-ethyl perfluorooctanesulfonamidoacetic Acid.   
1 2.5 2.00.83NMeFOSAA 14434 2355-31-9 < 2.0 

NMeFOSAA is the acronym for N-methyl perfluorooctanesulfonamidoacetic Acid.   
1 1.7 0.910.25Perfluorobutanesulfonate 14434 375-73-5 < 0.91 

1 5.0 4.01.7Perfluorobutanoic acid 14434 375-22-4 < 4.0 

1 1.7 0.990.41Perfluorodecanoic acid 14434 335-76-2 < 0.99 

1 1.7 0.990.41Perfluorododecanoic acid 14434 307-55-1 < 0.99 

1 1.7 0.990.33Perfluoroheptanoic acid 14434 375-85-9 < 0.99 

1 1.7 0.910.33Perfluorohexanesulfonate 14434 355-46-4 < 0.91 

1 1.7 0.990.41Perfluorohexanoic acid 14434 307-24-4 < 0.99 

1 1.7 0.990.33Perfluorononanoic acid 14434 375-95-1 < 0.99 

1 1.7 0.990.41Perfluoro-octanesulfonate 14434 1763-23-1 < 0.99 

1 1.7 0.990.41Perfluorooctanoic acid 14434 335-67-1 0.54   J 

1 5.0 4.01.7Perfluoropentanoic acid 14434 2706-90-3 < 4.0 

1 1.7 0.990.50Perfluorotetradecanoic acid 14434 376-06-7 < 0.99 

1 1.7 0.990.50Perfluorotridecanoic acid 14434 72629-94-8 < 0.99 

1 1.7 0.990.41Perfluoroundecanoic acid 14434 2058-94-8 < 0.99 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

14434 PFAS in Water by 
LC/MS/MS-DoD 

EPA 537 mod QSM 5.1 
table B-15 

1 18255010 09/13/2018  11:32 Mark Makowiecki 1 

14465 PFAS Water Prep - DoD EPA 537 mod QSM 5.1 
table B-15 

1 18255010 09/12/2018  09:00 Isaac Phillips-Cary 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  SW 9793090 
ELLE Group #:  1984962 
Matrix: Sediment 

Sample Description: BAAP-POND-1-SE Grab Sediment 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 09/06/2018 11:00  
SDG#:     PF019-02BKG 

Submittal Date/Time:  09/07/2018 10:10 

 Dry 
Limit of 
Quantitation 

Dry
Limit of 
Detection 

Dry
Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name 

Dry
Result 

EPA 537 mod QSM 5.1 
table B-15 

ng/g ng/g ng/g ng/g LC/MS/MS Miscellaneous 

1 3.7 3.51.16:2 fluorotelomersulfonate 14478 27619-97-2 < 3.5 

1 3.7 3.50.938:2 fluorotelomersulfonate 14478 39108-34-4 < 3.5 

1 5.6 3.70.93NEtFOSAA 14478 2991-50-6 < 3.7 

NEtFOSAA is the acronym for N-ethyl perfluorooctanesulfonamidoacetic Acid.   
1 5.6 3.70.93NMeFOSAA 14478 2355-31-9 < 3.7 

NMeFOSAA is the acronym for N-methyl perfluorooctanesulfonamidoacetic Acid.   
1 1.5 1.10.37Perfluorobutanesulfonate 14478 375-73-5 < 1.1 

1 1.5 1.30.37Perfluorobutanoic acid 14478 375-22-4 < 1.3 

1 1.9 1.30.56Perfluorodecanoic acid 14478 335-76-2 < 1.3 

1 1.5 1.30.37Perfluorododecanoic acid 14478 307-55-1 < 1.3 

1 1.5 1.30.37Perfluoroheptanoic acid 14478 375-85-9 < 1.3 

1 1.5 1.20.37Perfluorohexanesulfonate 14478 355-46-4 < 1.2 

1 1.5 1.30.37Perfluorohexanoic acid 14478 307-24-4 < 1.3 

1 1.5 1.30.37Perfluorononanoic acid 14478 375-95-1 < 1.3 

1 1.5 1.20.37Perfluoro-octanesulfonate 14478 1763-23-1 < 1.2 

1 1.5 1.30.37Perfluorooctanoic acid 14478 335-67-1 < 1.3 

1 1.5 1.30.37Perfluoropentanoic acid 14478 2706-90-3 < 1.3 

1 1.5 1.30.37Perfluorotetradecanoic acid 14478 376-06-7 < 1.3 

1 1.5 1.30.37Perfluorotridecanoic acid 14478 72629-94-8 < 1.3 

1 1.5 1.30.37Perfluoroundecanoic acid 14478 2058-94-8 < 1.3 

SM 2540 G-2011 
%Moisture Calc 

% % % % Wet Chemistry 

1 0.50 0.500.50Moisture 00111 n.a. 49.5 

Moisture represents the loss in weight of the sample after oven drying at 
103 - 105 degrees Celsius. The moisture result reported is on an 
as-received basis. 

  

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

14478 PFAS in Soil by LC/MS/MS-DoD EPA 537 mod QSM 5.1 
table B-15 

1 18255011 09/17/2018  16:55 Joshua P Trost 1 

14510 PFAS Solid Prep - DoD EPA 537 mod QSM 5.1 
table B-15 

1 18255011 09/13/2018  08:30 Isaac Phillips-Cary 1 

00111 Moisture SM 2540 G-2011 
%Moisture Calc 

1 18254820010B 09/11/2018  19:45 Scott W Freisher 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  WW 9793093 
ELLE Group #:  1984962 
Matrix: Water 

Sample Description: BAAP-FB-SE-090618 Grab Water 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 09/06/2018 11:05  
SDG#:     PF019-03FB 

Submittal Date/Time:  09/07/2018 10:10 

  
Limit of 
Quantitation 

Limit of 
Detection 

Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name Result 

EPA 537 mod QSM 5.1 
table B-15 

ng/l ng/l ng/l ng/l LC/MS/MS Miscellaneous 

1 2.5 1.70.856:2 fluorotelomersulfonate 14434 27619-97-2 < 1.7 

1 2.5 1.70.858:2 fluorotelomersulfonate 14434 39108-34-4 < 1.7 

1 2.5 2.00.85NEtFOSAA 14434 2991-50-6 < 2.0 

NEtFOSAA is the acronym for N-ethyl perfluorooctanesulfonamidoacetic Acid.   
1 2.5 2.00.85NMeFOSAA 14434 2355-31-9 < 2.0 

NMeFOSAA is the acronym for N-methyl perfluorooctanesulfonamidoacetic Acid.   
1 1.7 0.930.25Perfluorobutanesulfonate 14434 375-73-5 < 0.93 

1 5.1 4.11.7Perfluorobutanoic acid 14434 375-22-4 < 4.1 

1 1.7 1.00.42Perfluorodecanoic acid 14434 335-76-2 < 1.0 

1 1.7 1.00.42Perfluorododecanoic acid 14434 307-55-1 < 1.0 

1 1.7 1.00.34Perfluoroheptanoic acid 14434 375-85-9 < 1.0 

1 1.7 0.930.34Perfluorohexanesulfonate 14434 355-46-4 < 0.93 

1 1.7 1.00.42Perfluorohexanoic acid 14434 307-24-4 < 1.0 

1 1.7 1.00.34Perfluorononanoic acid 14434 375-95-1 < 1.0 

1 1.7 1.00.42Perfluoro-octanesulfonate 14434 1763-23-1 < 1.0 

1 1.7 1.00.42Perfluorooctanoic acid 14434 335-67-1 < 1.0 

1 5.1 4.11.7Perfluoropentanoic acid 14434 2706-90-3 < 4.1 

1 1.7 1.00.51Perfluorotetradecanoic acid 14434 376-06-7 < 1.0 

1 1.7 1.00.51Perfluorotridecanoic acid 14434 72629-94-8 < 1.0 

1 1.7 1.00.42Perfluoroundecanoic acid 14434 2058-94-8 < 1.0 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

14434 PFAS in Water by 
LC/MS/MS-DoD 

EPA 537 mod QSM 5.1 
table B-15 

1 18255010 09/13/2018  11:41 Mark Makowiecki 1 

14465 PFAS Water Prep - DoD EPA 537 mod QSM 5.1 
table B-15 

1 18255010 09/12/2018  09:00 Isaac Phillips-Cary 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  SW 9793094 
ELLE Group #:  1984962 
Matrix: Sediment 

Sample Description: BAAP-POND-2-SE Grab Sediment 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 09/06/2018 11:10  
SDG#:     PF019-04 

Submittal Date/Time:  09/07/2018 10:10 

 Dry 
Limit of 
Quantitation 

Dry
Limit of 
Detection 

Dry
Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name 

Dry
Result 

EPA 537 mod QSM 5.1 
table B-15 

ng/g ng/g ng/g ng/g LC/MS/MS Miscellaneous 

1 3.7 3.51.16:2 fluorotelomersulfonate 14478 27619-97-2 < 3.5 

1 3.7 3.50.928:2 fluorotelomersulfonate 14478 39108-34-4 < 3.5 

1 5.5 3.70.92NEtFOSAA 14478 2991-50-6 < 3.7 

NEtFOSAA is the acronym for N-ethyl perfluorooctanesulfonamidoacetic Acid.   
1 5.5 3.70.92NMeFOSAA 14478 2355-31-9 < 3.7 

NMeFOSAA is the acronym for N-methyl perfluorooctanesulfonamidoacetic Acid.   
1 1.5 1.10.37Perfluorobutanesulfonate 14478 375-73-5 < 1.1 

1 1.5 1.30.37Perfluorobutanoic acid 14478 375-22-4 < 1.3 

1 1.8 1.30.55Perfluorodecanoic acid 14478 335-76-2 < 1.3 

1 1.5 1.30.37Perfluorododecanoic acid 14478 307-55-1 < 1.3 

1 1.5 1.30.37Perfluoroheptanoic acid 14478 375-85-9 < 1.3 

1 1.5 1.20.37Perfluorohexanesulfonate 14478 355-46-4 < 1.2 

1 1.5 1.30.37Perfluorohexanoic acid 14478 307-24-4 < 1.3 

1 1.5 1.30.37Perfluorononanoic acid 14478 375-95-1 < 1.3 

1 1.5 1.20.37Perfluoro-octanesulfonate 14478 1763-23-1 < 1.2 

1 1.5 1.30.37Perfluorooctanoic acid 14478 335-67-1 < 1.3 

1 1.5 1.30.37Perfluoropentanoic acid 14478 2706-90-3 < 1.3 

1 1.5 1.30.37Perfluorotetradecanoic acid 14478 376-06-7 < 1.3 

1 1.5 1.30.37Perfluorotridecanoic acid 14478 72629-94-8 < 1.3 

1 1.5 1.30.37Perfluoroundecanoic acid 14478 2058-94-8 < 1.3 

SM 2540 G-2011 
%Moisture Calc 

% % % % Wet Chemistry 

1 0.50 0.500.50Moisture 00111 n.a. 47.4 

Moisture represents the loss in weight of the sample after oven drying at 
103 - 105 degrees Celsius. The moisture result reported is on an 
as-received basis. 

  

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

14478 PFAS in Soil by LC/MS/MS-DoD EPA 537 mod QSM 5.1 
table B-15 

1 18255011 09/17/2018  17:49 Joshua P Trost 1 

14510 PFAS Solid Prep - DoD EPA 537 mod QSM 5.1 
table B-15 

1 18255011 09/13/2018  08:30 Isaac Phillips-Cary 1 

00111 Moisture SM 2540 G-2011 
%Moisture Calc 

1 18254820010B 09/11/2018  19:45 Scott W Freisher 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  SW 9793095 
ELLE Group #:  1984962 
Matrix: Sediment 

Sample Description: BAAP-FD-SE-090618 Grab Sediment 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 09/06/2018  
SDG#:     PF019-05FD 

Submittal Date/Time:  09/07/2018 10:10 

 Dry 
Limit of 
Quantitation 

Dry
Limit of 
Detection 

Dry
Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name 

Dry
Result 

EPA 537 mod QSM 5.1 
table B-15 

ng/g ng/g ng/g ng/g LC/MS/MS Miscellaneous 

1 4.0 3.81.26:2 fluorotelomersulfonate 14478 27619-97-2 < 3.8 

1 4.0 3.81.08:2 fluorotelomersulfonate 14478 39108-34-4 < 3.8 

1 6.0 4.01.0NEtFOSAA 14478 2991-50-6 < 4.0 

NEtFOSAA is the acronym for N-ethyl perfluorooctanesulfonamidoacetic Acid.   
1 6.0 4.01.0NMeFOSAA 14478 2355-31-9 < 4.0 

NMeFOSAA is the acronym for N-methyl perfluorooctanesulfonamidoacetic Acid.   
1 1.6 1.20.40Perfluorobutanesulfonate 14478 375-73-5 < 1.2 

1 1.6 1.40.40Perfluorobutanoic acid 14478 375-22-4 < 1.4 

1 2.0 1.40.60Perfluorodecanoic acid 14478 335-76-2 < 1.4 

1 1.6 1.40.40Perfluorododecanoic acid 14478 307-55-1 < 1.4 

1 1.6 1.40.40Perfluoroheptanoic acid 14478 375-85-9 < 1.4 

1 1.6 1.30.40Perfluorohexanesulfonate 14478 355-46-4 < 1.3 

1 1.6 1.40.40Perfluorohexanoic acid 14478 307-24-4 < 1.4 

1 1.6 1.40.40Perfluorononanoic acid 14478 375-95-1 < 1.4 

1 1.6 1.30.40Perfluoro-octanesulfonate 14478 1763-23-1 < 1.3 

1 1.6 1.40.40Perfluorooctanoic acid 14478 335-67-1 < 1.4 

1 1.6 1.40.40Perfluoropentanoic acid 14478 2706-90-3 < 1.4 

1 1.6 1.40.40Perfluorotetradecanoic acid 14478 376-06-7 < 1.4 

1 1.6 1.40.40Perfluorotridecanoic acid 14478 72629-94-8 < 1.4 

1 1.6 1.40.40Perfluoroundecanoic acid 14478 2058-94-8 < 1.4 

SM 2540 G-2011 
%Moisture Calc 

% % % % Wet Chemistry 

1 0.50 0.500.50Moisture 00111 n.a. 53.9 

Moisture represents the loss in weight of the sample after oven drying at 
103 - 105 degrees Celsius. The moisture result reported is on an 
as-received basis. 

  

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

14478 PFAS in Soil by LC/MS/MS-DoD EPA 537 mod QSM 5.1 
table B-15 

1 18255011 09/17/2018  18:07 Joshua P Trost 1 

14510 PFAS Solid Prep - DoD EPA 537 mod QSM 5.1 
table B-15 

1 18255011 09/13/2018  08:30 Isaac Phillips-Cary 1 

00111 Moisture SM 2540 G-2011 
%Moisture Calc 

1 18254820010B 09/11/2018  19:45 Scott W Freisher 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  SW 9793096 
ELLE Group #:  1984962 
Matrix: Sediment 

Sample Description: BAAP-POND-3-SE Grab Sediment 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 09/06/2018 11:15  
SDG#:     PF019-06 

Submittal Date/Time:  09/07/2018 10:10 

 Dry 
Limit of 
Quantitation 

Dry
Limit of 
Detection 

Dry
Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name 

Dry
Result 

EPA 537 mod QSM 5.1 
table B-15 

ng/g ng/g ng/g ng/g LC/MS/MS Miscellaneous 

1 4.3 4.11.36:2 fluorotelomersulfonate 14478 27619-97-2 < 4.1 

1 4.3 4.11.18:2 fluorotelomersulfonate 14478 39108-34-4 < 4.1 

1 6.4 4.31.1NEtFOSAA 14478 2991-50-6 < 4.3 

NEtFOSAA is the acronym for N-ethyl perfluorooctanesulfonamidoacetic Acid.   
1 6.4 4.31.1NMeFOSAA 14478 2355-31-9 < 4.3 

NMeFOSAA is the acronym for N-methyl perfluorooctanesulfonamidoacetic Acid.   
1 1.7 1.30.43Perfluorobutanesulfonate 14478 375-73-5 < 1.3 

1 1.7 1.50.43Perfluorobutanoic acid 14478 375-22-4 < 1.5 

1 2.1 1.50.64Perfluorodecanoic acid 14478 335-76-2 < 1.5 

1 1.7 1.50.43Perfluorododecanoic acid 14478 307-55-1 < 1.5 

1 1.7 1.50.43Perfluoroheptanoic acid 14478 375-85-9 < 1.5 

1 1.7 1.40.43Perfluorohexanesulfonate 14478 355-46-4 < 1.4 

1 1.7 1.50.43Perfluorohexanoic acid 14478 307-24-4 < 1.5 

1 1.7 1.50.43Perfluorononanoic acid 14478 375-95-1 < 1.5 

1 1.7 1.40.43Perfluoro-octanesulfonate 14478 1763-23-1 < 1.4 

1 1.7 1.50.43Perfluorooctanoic acid 14478 335-67-1 < 1.5 

1 1.7 1.50.43Perfluoropentanoic acid 14478 2706-90-3 < 1.5 

1 1.7 1.50.43Perfluorotetradecanoic acid 14478 376-06-7 < 1.5 

1 1.7 1.50.43Perfluorotridecanoic acid 14478 72629-94-8 < 1.5 

1 1.7 1.50.43Perfluoroundecanoic acid 14478 2058-94-8 < 1.5 

SM 2540 G-2011 
%Moisture Calc 

% % % % Wet Chemistry 

1 0.50 0.500.50Moisture 00111 n.a. 56.7 

Moisture represents the loss in weight of the sample after oven drying at 
103 - 105 degrees Celsius. The moisture result reported is on an 
as-received basis. 

  

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

14478 PFAS in Soil by LC/MS/MS-DoD EPA 537 mod QSM 5.1 
table B-15 

1 18255011 09/17/2018  18:25 Joshua P Trost 1 

14510 PFAS Solid Prep - DoD EPA 537 mod QSM 5.1 
table B-15 

1 18255011 09/13/2018  08:30 Isaac Phillips-Cary 1 

00111 Moisture SM 2540 G-2011 
%Moisture Calc 

1 18254820010B 09/11/2018  19:45 Scott W Freisher 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  WW 9793097 
ELLE Group #:  1984962 
Matrix: Surface Water 

Sample Description: BAAP-POND-1-SW Grab Surface Water 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 09/06/2018 11:30  
SDG#:     PF019-07BKG 

Submittal Date/Time:  09/07/2018 10:10 

  
Limit of 
Quantitation 

Limit of 
Detection 

Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name Result 

EPA 537 mod QSM 5.1 
table B-15 

ng/l ng/l ng/l ng/l LC/MS/MS Miscellaneous 

1 15 9.94.96:2 fluorotelomersulfonate 14434 27619-97-2 < 9.9 

1 15 9.94.98:2 fluorotelomersulfonate 14434 39108-34-4 < 9.9 

1 15 124.9NEtFOSAA 14434 2991-50-6 < 12 

NEtFOSAA is the acronym for N-ethyl perfluorooctanesulfonamidoacetic Acid.   
1 15 124.9NMeFOSAA 14434 2355-31-9 < 12 

NMeFOSAA is the acronym for N-methyl perfluorooctanesulfonamidoacetic Acid.   
1 9.9 5.41.5Perfluorobutanesulfonate 14434 375-73-5 < 5.4 

1 30 249.9Perfluorobutanoic acid 14434 375-22-4 10      J 

1 9.9 5.92.5Perfluorodecanoic acid 14434 335-76-2 < 5.9 

1 9.9 5.92.5Perfluorododecanoic acid 14434 307-55-1 < 5.9 

1 9.9 5.92.0Perfluoroheptanoic acid 14434 375-85-9 < 5.9 

1 9.9 5.42.0Perfluorohexanesulfonate 14434 355-46-4 < 5.4 

1 9.9 5.92.5Perfluorohexanoic acid 14434 307-24-4 < 5.9 

1 9.9 5.92.0Perfluorononanoic acid 14434 375-95-1 < 5.9 

1 9.9 5.92.5Perfluoro-octanesulfonate 14434 1763-23-1 2.7     J 

1 9.9 5.92.5Perfluorooctanoic acid 14434 335-67-1 2.8     J 

1 30 249.9Perfluoropentanoic acid 14434 2706-90-3 < 24 

1 9.9 5.93.0Perfluorotetradecanoic acid 14434 376-06-7 < 5.9 

1 9.9 5.93.0Perfluorotridecanoic acid 14434 72629-94-8 < 5.9 

1 9.9 5.92.5Perfluoroundecanoic acid 14434 2058-94-8 < 5.9 

Reporting limits were raised due to interference from the sample matrix. 

Laboratory Sample Analysis Record 

Analyst Dilution
Factor

Trial# Batch#  Analysis
Date and Time

CAT 
No. 

Analysis Name Method 

14434 PFAS in Water by 
LC/MS/MS-DoD 

EPA 537 mod QSM 5.1 
table B-15 

1 18255010 09/13/2018  11:50 Mark Makowiecki 1 

14465 PFAS Water Prep - DoD EPA 537 mod QSM 5.1 
table B-15 

1 18255010 09/12/2018  09:00 Isaac Phillips-Cary 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  WW 9793100 
ELLE Group #:  1984962 
Matrix: Water 

Sample Description: BAAP-FB-SW-090618 Grab Water 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 09/06/2018 11:40  
SDG#:     PF019-08FB 

Submittal Date/Time:  09/07/2018 10:10 

  
Limit of 
Quantitation 

Limit of 
Detection 

Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name Result 

EPA 537 mod QSM 5.1 
table B-15 

ng/l ng/l ng/l ng/l LC/MS/MS Miscellaneous 

1 2.6 1.80.886:2 fluorotelomersulfonate 14434 27619-97-2 < 1.8 

1 2.6 1.80.888:2 fluorotelomersulfonate 14434 39108-34-4 < 1.8 

1 2.6 2.10.88NEtFOSAA 14434 2991-50-6 < 2.1 

NEtFOSAA is the acronym for N-ethyl perfluorooctanesulfonamidoacetic Acid.   
1 2.6 2.10.88NMeFOSAA 14434 2355-31-9 < 2.1 

NMeFOSAA is the acronym for N-methyl perfluorooctanesulfonamidoacetic Acid.   
1 1.8 0.970.26Perfluorobutanesulfonate 14434 375-73-5 < 0.97 

1 5.3 4.21.8Perfluorobutanoic acid 14434 375-22-4 < 4.2 

1 1.8 1.10.44Perfluorodecanoic acid 14434 335-76-2 < 1.1 

1 1.8 1.10.44Perfluorododecanoic acid 14434 307-55-1 < 1.1 

1 1.8 1.10.35Perfluoroheptanoic acid 14434 375-85-9 < 1.1 

1 1.8 0.970.35Perfluorohexanesulfonate 14434 355-46-4 < 0.97 

1 1.8 1.10.44Perfluorohexanoic acid 14434 307-24-4 < 1.1 

1 1.8 1.10.35Perfluorononanoic acid 14434 375-95-1 < 1.1 

1 1.8 1.10.44Perfluoro-octanesulfonate 14434 1763-23-1 < 1.1 

1 1.8 1.10.44Perfluorooctanoic acid 14434 335-67-1 < 1.1 

1 5.3 4.21.8Perfluoropentanoic acid 14434 2706-90-3 < 4.2 

1 1.8 1.10.53Perfluorotetradecanoic acid 14434 376-06-7 < 1.1 

1 1.8 1.10.53Perfluorotridecanoic acid 14434 72629-94-8 < 1.1 

1 1.8 1.10.44Perfluoroundecanoic acid 14434 2058-94-8 < 1.1 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

14434 PFAS in Water by 
LC/MS/MS-DoD 

EPA 537 mod QSM 5.1 
table B-15 

1 18255010 09/13/2018  12:17 Mark Makowiecki 1 

14465 PFAS Water Prep - DoD EPA 537 mod QSM 5.1 
table B-15 

1 18255010 09/12/2018  09:00 Isaac Phillips-Cary 1 

*=This limit was used in the evaluation of the final result 

Page 17 of 46
PF019  Page 22 of 1620



 
 

 

ARCADIS 
ELLE Sample #:  WW 9793101 
ELLE Group #:  1984962 
Matrix: Surface Water 

Sample Description: BAAP-POND-2-SW Grab Surface Water 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 09/06/2018 11:50  
SDG#:     PF019-09 

Submittal Date/Time:  09/07/2018 10:10 

  
Limit of 
Quantitation 

Limit of 
Detection 

Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name Result 

EPA 537 mod QSM 5.1 
table B-15 

ng/l ng/l ng/l ng/l LC/MS/MS Miscellaneous 

1 15 105.06:2 fluorotelomersulfonate 14434 27619-97-2 < 10 

1 15 105.08:2 fluorotelomersulfonate 14434 39108-34-4 < 10 

1 15 125.0NEtFOSAA 14434 2991-50-6 < 12 

NEtFOSAA is the acronym for N-ethyl perfluorooctanesulfonamidoacetic Acid.   
1 15 125.0NMeFOSAA 14434 2355-31-9 < 12 

NMeFOSAA is the acronym for N-methyl perfluorooctanesulfonamidoacetic Acid.   
1 10 5.51.5Perfluorobutanesulfonate 14434 375-73-5 < 5.5 

1 30 2410Perfluorobutanoic acid 14434 375-22-4 11      J 

1 10 6.02.5Perfluorodecanoic acid 14434 335-76-2 < 6.0 

1 10 6.02.5Perfluorododecanoic acid 14434 307-55-1 < 6.0 

1 10 6.02.0Perfluoroheptanoic acid 14434 375-85-9 < 6.0 

1 10 5.52.0Perfluorohexanesulfonate 14434 355-46-4 < 5.5 

1 10 6.02.5Perfluorohexanoic acid 14434 307-24-4 < 6.0 

1 10 6.02.0Perfluorononanoic acid 14434 375-95-1 < 6.0 

1 10 6.02.5Perfluoro-octanesulfonate 14434 1763-23-1 2.7     J 

1 10 6.02.5Perfluorooctanoic acid 14434 335-67-1 2.8     J 

1 30 2410Perfluoropentanoic acid 14434 2706-90-3 < 24 

1 10 6.03.0Perfluorotetradecanoic acid 14434 376-06-7 < 6.0 

1 10 6.03.0Perfluorotridecanoic acid 14434 72629-94-8 < 6.0 

1 10 6.02.5Perfluoroundecanoic acid 14434 2058-94-8 < 6.0 

Reporting limits were raised due to interference from the sample matrix. 

Laboratory Sample Analysis Record 

Analyst Dilution
Factor

Trial# Batch#  Analysis
Date and Time

CAT 
No. 

Analysis Name Method 

14434 PFAS in Water by 
LC/MS/MS-DoD 

EPA 537 mod QSM 5.1 
table B-15 

1 18255010 09/13/2018  12:26 Mark Makowiecki 1 

14465 PFAS Water Prep - DoD EPA 537 mod QSM 5.1 
table B-15 

1 18255010 09/12/2018  09:00 Isaac Phillips-Cary 1 

*=This limit was used in the evaluation of the final result 

Page 18 of 46
PF019  Page 23 of 1620



ARCADIS 
ELLE Sample #:  WW 9793102 
ELLE Group #:  1984962 
Matrix: Surface Water 

Sample Description: BAAP-FD-SW-090618 Grab Surface Water 
02118216-1000.7AL00 
Badger Army Ammunition Plant (BAAP) 

Project Name:  Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 09/06/2018 
SDG#: PF019-10FD 

Submittal Date/Time:  09/07/2018 10:10 

Limit of 
Quantitation 

Limit of 
Detection 

Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name Result 

EPA 537 mod QSM 5.1 
table B-15 

ng/l ng/l ng/l ng/lLC/MS/MS Miscellaneous 

1 15 105.06:2 fluorotelomersulfonate 14434 27619-97-2 < 10 

1 15 105.08:2 fluorotelomersulfonate 14434 39108-34-4 < 10 

1 15 125.0NEtFOSAA 14434 2991-50-6 < 12 

NEtFOSAA is the acronym for N-ethyl perfluorooctanesulfonamidoacetic Acid. 

1 15 125.0NMeFOSAA 14434 2355-31-9 < 12 

NMeFOSAA is the acronym for N-methyl perfluorooctanesulfonamidoacetic Acid. 

1 10 5.51.5Perfluorobutanesulfonate 14434 375-73-5 < 5.5 

1 30 2410Perfluorobutanoic acid 14434 375-22-4 10      J 

1 10 6.02.5Perfluorodecanoic acid 14434 335-76-2 < 6.0 

1 10 6.02.5Perfluorododecanoic acid 14434 307-55-1 < 6.0 

1 10 6.02.0Perfluoroheptanoic acid 14434 375-85-9 < 6.0 

1 10 5.52.0Perfluorohexanesulfonate 14434 355-46-4 < 5.5 

1 10 6.02.5Perfluorohexanoic acid 14434 307-24-4 < 6.0 

1 10 6.02.0Perfluorononanoic acid 14434 375-95-1 < 6.0 

1 10 6.02.5Perfluoro-octanesulfonate 14434 1763-23-1 6.1    JB 

1 10 6.02.5Perfluorooctanoic acid 14434 335-67-1 3.1     J 

1 30 2410Perfluoropentanoic acid 14434 2706-90-3 < 24 

1 10 6.03.0Perfluorotetradecanoic acid 14434 376-06-7 < 6.0 

1 10 6.03.0Perfluorotridecanoic acid 14434 72629-94-8 < 6.0 

1 10 6.02.5Perfluoroundecanoic acid 14434 2058-94-8 < 6.0 

Reporting limits were raised due to interference from the sample matrix. 

Laboratory Sample Analysis Record 

Analyst Dilution
Factor

Trial# Batch#  Analysis
Date and Time

CAT 
No. 

Analysis Name Method 

14434 PFAS in Water by 
LC/MS/MS-DoD 

EPA 537 mod QSM 5.1 
table B-15 

1 18257020 09/17/2018  22:10 Joshua P Trost 1 

14465 PFAS Water Prep - DoD EPA 537 mod QSM 5.1 
table B-15 

2 18257020 09/14/2018  16:00 Anthony C Polaski 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  WW 9793103 
ELLE Group #:  1984962 
Matrix: Groundwater 

Sample Description: BAAP-PBGP-PBN-1302A Grab Groundwater 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/31/2018 09:25  
SDG#:     PF019-11 

Submittal Date/Time:  09/07/2018 10:10 

  
Limit of 
Quantitation 

Limit of 
Detection 

Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name Result 

EPA 537 mod QSM 5.1 
table B-15 

ng/l ng/l ng/l ng/l LC/MS/MS Miscellaneous 

1 3.7 2.51.26:2 fluorotelomersulfonate 14434 27619-97-2 < 2.5 

1 3.7 2.51.28:2 fluorotelomersulfonate 14434 39108-34-4 < 2.5 

1 3.7 3.01.2NEtFOSAA 14434 2991-50-6 < 3.0 

NEtFOSAA is the acronym for N-ethyl perfluorooctanesulfonamidoacetic Acid.   
1 3.7 3.01.2NMeFOSAA 14434 2355-31-9 < 3.0 

NMeFOSAA is the acronym for N-methyl perfluorooctanesulfonamidoacetic Acid.   
1 2.5 1.40.37Perfluorobutanesulfonate 14434 375-73-5 < 1.4 

1 7.5 6.02.5Perfluorobutanoic acid 14434 375-22-4 < 6.0 

1 2.5 1.50.62Perfluorodecanoic acid 14434 335-76-2 < 1.5 

1 2.5 1.50.62Perfluorododecanoic acid 14434 307-55-1 < 1.5 

1 2.5 1.50.50Perfluoroheptanoic acid 14434 375-85-9 < 1.5 

1 2.5 1.40.50Perfluorohexanesulfonate 14434 355-46-4 < 1.4 

1 2.5 1.50.62Perfluorohexanoic acid 14434 307-24-4 < 1.5 

1 2.5 1.50.50Perfluorononanoic acid 14434 375-95-1 < 1.5 

1 2.5 1.50.62Perfluoro-octanesulfonate 14434 1763-23-1 1.1    J 

1 2.5 1.50.62Perfluorooctanoic acid 14434 335-67-1 1.0    J 

1 7.5 6.02.5Perfluoropentanoic acid 14434 2706-90-3 < 6.0 

1 2.5 1.50.75Perfluorotetradecanoic acid 14434 376-06-7 < 1.5 

1 2.5 1.50.75Perfluorotridecanoic acid 14434 72629-94-8 < 1.5 

1 2.5 1.50.62Perfluoroundecanoic acid 14434 2058-94-8 < 1.5 

Reporting limits were raised due to interference from the sample matrix. 

Laboratory Sample Analysis Record 

Analyst Dilution
Factor

Trial# Batch#  Analysis
Date and Time

CAT 
No. 

Analysis Name Method 

14434 PFAS in Water by 
LC/MS/MS-DoD 

EPA 537 mod QSM 5.1 
table B-15 

1 18255010 09/13/2018  12:53 Mark Makowiecki 1 

14465 PFAS Water Prep - DoD EPA 537 mod QSM 5.1 
table B-15 

2 18255010 09/12/2018  09:00 Isaac Phillips-Cary 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  WW 9793104 
ELLE Group #:  1984962 
Matrix: Groundwater 

Sample Description: BAAP-PBGP-PBN-1302B Grab Groundwater 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/31/2018 11:35  
SDG#:     PF019-12 

Submittal Date/Time:  09/07/2018 10:10 

  
Limit of 
Quantitation 

Limit of 
Detection 

Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name Result 

EPA 537 mod QSM 5.1 
table B-15 

ng/l ng/l ng/l ng/l LC/MS/MS Miscellaneous 

1 2.6 1.70.856:2 fluorotelomersulfonate 14434 27619-97-2 < 1.7 

1 2.6 1.70.858:2 fluorotelomersulfonate 14434 39108-34-4 < 1.7 

1 2.6 2.00.85NEtFOSAA 14434 2991-50-6 < 2.0 

NEtFOSAA is the acronym for N-ethyl perfluorooctanesulfonamidoacetic Acid.   
1 2.6 2.00.85NMeFOSAA 14434 2355-31-9 < 2.0 

NMeFOSAA is the acronym for N-methyl perfluorooctanesulfonamidoacetic Acid.   
1 1.7 0.940.26Perfluorobutanesulfonate 14434 375-73-5 < 0.94 

1 5.1 4.11.7Perfluorobutanoic acid 14434 375-22-4 11 

1 1.7 1.00.43Perfluorodecanoic acid 14434 335-76-2 < 1.0 

1 1.7 1.00.43Perfluorododecanoic acid 14434 307-55-1 < 1.0 

1 1.7 1.00.34Perfluoroheptanoic acid 14434 375-85-9 0.61   J 

1 1.7 0.940.34Perfluorohexanesulfonate 14434 355-46-4 < 0.94 

1 1.7 1.00.43Perfluorohexanoic acid 14434 307-24-4 1.4    J 

1 1.7 1.00.34Perfluorononanoic acid 14434 375-95-1 < 1.0 

1 1.7 1.00.43Perfluoro-octanesulfonate 14434 1763-23-1 3.4 

1 1.7 1.00.43Perfluorooctanoic acid 14434 335-67-1 1.2    J 

1 5.1 4.11.7Perfluoropentanoic acid 14434 2706-90-3 5.2 

1 1.7 1.00.51Perfluorotetradecanoic acid 14434 376-06-7 < 1.0 

1 1.7 1.00.51Perfluorotridecanoic acid 14434 72629-94-8 < 1.0 

1 1.7 1.00.43Perfluoroundecanoic acid 14434 2058-94-8 < 1.0 

The recovery for the labeled compound used as extraction standards is  
outside the QC acceptance limits as noted on the QC Summary. The  
following corrective action was taken:  The sample was reextracted outside  
holding time. The data is reported from the original extraction. Both sets  
of data are included in the data package. 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

14434 PFAS in Water by 
LC/MS/MS-DoD 

EPA 537 mod QSM 5.1 
table B-15 

1 18255010 09/13/2018  13:02 Mark Makowiecki 1 

14465 PFAS Water Prep - DoD EPA 537 mod QSM 5.1 
table B-15 

1 18255010 09/12/2018  09:00 Isaac Phillips-Cary 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  WW 9793105 
ELLE Group #:  1984962 
Matrix: Groundwater 

Sample Description: BAAP-PBGP-PBN-1302D Grab Groundwater 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/31/2018 12:25  
SDG#:     PF019-13 

Submittal Date/Time:  09/07/2018 10:10 

  
Limit of 
Quantitation 

Limit of 
Detection 

Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name Result 

EPA 537 mod QSM 5.1 
table B-15 

ng/l ng/l ng/l ng/l LC/MS/MS Miscellaneous 

1 3.7 2.51.26:2 fluorotelomersulfonate 14434 27619-97-2 < 2.5 

1 3.7 2.51.28:2 fluorotelomersulfonate 14434 39108-34-4 < 2.5 

1 3.7 3.01.2NEtFOSAA 14434 2991-50-6 < 3.0 

NEtFOSAA is the acronym for N-ethyl perfluorooctanesulfonamidoacetic Acid.   
1 3.7 3.01.2NMeFOSAA 14434 2355-31-9 < 3.0 

NMeFOSAA is the acronym for N-methyl perfluorooctanesulfonamidoacetic Acid.   
1 2.5 1.40.37Perfluorobutanesulfonate 14434 375-73-5 < 1.4 

1 7.5 6.02.5Perfluorobutanoic acid 14434 375-22-4 8.5 

1 2.5 1.50.62Perfluorodecanoic acid 14434 335-76-2 0.66   J 

1 2.5 1.50.62Perfluorododecanoic acid 14434 307-55-1 < 1.5 

1 2.5 1.50.50Perfluoroheptanoic acid 14434 375-85-9 1.4    J 

1 2.5 1.40.50Perfluorohexanesulfonate 14434 355-46-4 < 1.4 

1 2.5 1.50.62Perfluorohexanoic acid 14434 307-24-4 1.7    J 

1 2.5 1.50.50Perfluorononanoic acid 14434 375-95-1 0.66   J 

1 2.5 1.50.62Perfluoro-octanesulfonate 14434 1763-23-1 1.4    J 

1 2.5 1.50.62Perfluorooctanoic acid 14434 335-67-1 0.81   J 

1 7.5 6.02.5Perfluoropentanoic acid 14434 2706-90-3 7.7 

1 2.5 1.50.75Perfluorotetradecanoic acid 14434 376-06-7 < 1.5 

1 2.5 1.50.75Perfluorotridecanoic acid 14434 72629-94-8 < 1.5 

1 2.5 1.50.62Perfluoroundecanoic acid 14434 2058-94-8 < 1.5 

Reporting limits were raised due to interference from the sample matrix. 

Laboratory Sample Analysis Record 

Analyst Dilution
Factor

Trial# Batch#  Analysis
Date and Time

CAT 
No. 

Analysis Name Method 

14434 PFAS in Water by 
LC/MS/MS-DoD 

EPA 537 mod QSM 5.1 
table B-15 

1 18255010 09/13/2018  13:11 Mark Makowiecki 1 

14465 PFAS Water Prep - DoD EPA 537 mod QSM 5.1 
table B-15 

1 18255010 09/12/2018  09:00 Isaac Phillips-Cary 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  WW 9793106 
ELLE Group #:  1984962 
Matrix: Water 

Sample Description: BAAP-EB-GW-083118-4 Grab Water 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/31/2018 09:40  
SDG#:     PF019-14EB 

Submittal Date/Time:  09/07/2018 10:10 

  
Limit of 
Quantitation 

Limit of 
Detection 

Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name Result 

EPA 537 mod QSM 5.1 
table B-15 

ng/l ng/l ng/l ng/l LC/MS/MS Miscellaneous 

1 2.6 1.70.866:2 fluorotelomersulfonate 14434 27619-97-2 < 1.7 

1 2.6 1.70.868:2 fluorotelomersulfonate 14434 39108-34-4 < 1.7 

1 2.6 2.10.86NEtFOSAA 14434 2991-50-6 < 2.1 

NEtFOSAA is the acronym for N-ethyl perfluorooctanesulfonamidoacetic Acid.   
1 2.6 2.10.86NMeFOSAA 14434 2355-31-9 < 2.1 

NMeFOSAA is the acronym for N-methyl perfluorooctanesulfonamidoacetic Acid.   
1 1.7 0.950.26Perfluorobutanesulfonate 14434 375-73-5 < 0.95 

1 5.2 4.11.7Perfluorobutanoic acid 14434 375-22-4 < 4.1 

1 1.7 1.00.43Perfluorodecanoic acid 14434 335-76-2 < 1.0 

1 1.7 1.00.43Perfluorododecanoic acid 14434 307-55-1 < 1.0 

1 1.7 1.00.35Perfluoroheptanoic acid 14434 375-85-9 < 1.0 

1 1.7 0.950.35Perfluorohexanesulfonate 14434 355-46-4 < 0.95 

1 1.7 1.00.43Perfluorohexanoic acid 14434 307-24-4 < 1.0 

1 1.7 1.00.35Perfluorononanoic acid 14434 375-95-1 < 1.0 

1 1.7 1.00.43Perfluoro-octanesulfonate 14434 1763-23-1 < 1.0 

1 1.7 1.00.43Perfluorooctanoic acid 14434 335-67-1 < 1.0 

1 5.2 4.11.7Perfluoropentanoic acid 14434 2706-90-3 < 4.1 

1 1.7 1.00.52Perfluorotetradecanoic acid 14434 376-06-7 < 1.0 

1 1.7 1.00.52Perfluorotridecanoic acid 14434 72629-94-8 < 1.0 

1 1.7 1.00.43Perfluoroundecanoic acid 14434 2058-94-8 < 1.0 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

14434 PFAS in Water by 
LC/MS/MS-DoD 

EPA 537 mod QSM 5.1 
table B-15 

1 18255010 09/13/2018  13:20 Mark Makowiecki 1 

14465 PFAS Water Prep - DoD EPA 537 mod QSM 5.1 
table B-15 

1 18255010 09/12/2018  09:00 Isaac Phillips-Cary 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  WW 9793107 
ELLE Group #:  1984962 
Matrix: Groundwater 

Sample Description: BAAP-PBGP-PBN-9301B Grab Groundwater 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 09/04/2018 14:00  
SDG#:     PF019-15 

Submittal Date/Time:  09/07/2018 10:10 

  
Limit of 
Quantitation 

Limit of 
Detection 

Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name Result 

EPA 537 mod QSM 5.1 
table B-15 

ng/l ng/l ng/l ng/l LC/MS/MS Miscellaneous 

1 2.5 1.70.846:2 fluorotelomersulfonate 14434 27619-97-2 < 1.7 

1 2.5 1.70.848:2 fluorotelomersulfonate 14434 39108-34-4 < 1.7 

1 2.5 2.00.84NEtFOSAA 14434 2991-50-6 < 2.0 

NEtFOSAA is the acronym for N-ethyl perfluorooctanesulfonamidoacetic Acid.   
1 2.5 2.00.84NMeFOSAA 14434 2355-31-9 < 2.0 

NMeFOSAA is the acronym for N-methyl perfluorooctanesulfonamidoacetic Acid.   
1 1.7 0.930.25Perfluorobutanesulfonate 14434 375-73-5 < 0.93 

1 5.0 4.01.7Perfluorobutanoic acid 14434 375-22-4 < 4.0 

1 1.7 1.00.42Perfluorodecanoic acid 14434 335-76-2 < 1.0 

1 1.7 1.00.42Perfluorododecanoic acid 14434 307-55-1 < 1.0 

1 1.7 1.00.34Perfluoroheptanoic acid 14434 375-85-9 < 1.0 

1 1.7 0.930.34Perfluorohexanesulfonate 14434 355-46-4 < 0.93 

1 1.7 1.00.42Perfluorohexanoic acid 14434 307-24-4 < 1.0 

1 1.7 1.00.34Perfluorononanoic acid 14434 375-95-1 < 1.0 

1 1.7 1.00.42Perfluoro-octanesulfonate 14434 1763-23-1 < 1.0 

1 1.7 1.00.42Perfluorooctanoic acid 14434 335-67-1 < 1.0 

1 5.0 4.01.7Perfluoropentanoic acid 14434 2706-90-3 < 4.0 

1 1.7 1.00.50Perfluorotetradecanoic acid 14434 376-06-7 < 1.0 

1 1.7 1.00.50Perfluorotridecanoic acid 14434 72629-94-8 < 1.0 

1 1.7 1.00.42Perfluoroundecanoic acid 14434 2058-94-8 < 1.0 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

14434 PFAS in Water by 
LC/MS/MS-DoD 

EPA 537 mod QSM 5.1 
table B-15 

1 18257020 09/17/2018  22:28 Joshua P Trost 1 

14465 PFAS Water Prep - DoD EPA 537 mod QSM 5.1 
table B-15 

1 18257020 09/14/2018  16:00 Anthony C Polaski 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  WW 9793108 
ELLE Group #:  1984962 
Matrix: Groundwater 

Sample Description: BAAP-PBGP-PBN-9301C Grab Groundwater 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 09/04/2018 15:00  
SDG#:     PF019-16 

Submittal Date/Time:  09/07/2018 10:10 

  
Limit of 
Quantitation 

Limit of 
Detection 

Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name Result 

EPA 537 mod QSM 5.1 
table B-15 

ng/l ng/l ng/l ng/l LC/MS/MS Miscellaneous 

1 2.5 1.70.846:2 fluorotelomersulfonate 14434 27619-97-2 1.7    J 

1 2.5 1.70.848:2 fluorotelomersulfonate 14434 39108-34-4 < 1.7 

1 2.5 2.00.84NEtFOSAA 14434 2991-50-6 4.3 

NEtFOSAA is the acronym for N-ethyl perfluorooctanesulfonamidoacetic Acid.   
1 2.5 2.00.84NMeFOSAA 14434 2355-31-9 < 2.0 

NMeFOSAA is the acronym for N-methyl perfluorooctanesulfonamidoacetic Acid.   
1 1.7 0.930.25Perfluorobutanesulfonate 14434 375-73-5 < 0.93 

1 5.0 4.01.7Perfluorobutanoic acid 14434 375-22-4 5.6 

1 1.7 1.00.42Perfluorodecanoic acid 14434 335-76-2 0.46   J 

1 1.7 1.00.42Perfluorododecanoic acid 14434 307-55-1 < 1.0 

1 1.7 1.00.34Perfluoroheptanoic acid 14434 375-85-9 0.63   J 

1 1.7 0.930.34Perfluorohexanesulfonate 14434 355-46-4 < 0.93 

1 1.7 1.00.42Perfluorohexanoic acid 14434 307-24-4 1.0    J 

1 1.7 1.00.34Perfluorononanoic acid 14434 375-95-1 0.39   J 

1 1.7 1.00.42Perfluoro-octanesulfonate 14434 1763-23-1 1.6    J 

1 1.7 1.00.42Perfluorooctanoic acid 14434 335-67-1 2.0 

1 5.0 4.01.7Perfluoropentanoic acid 14434 2706-90-3 1.9    J 

1 1.7 1.00.50Perfluorotetradecanoic acid 14434 376-06-7 < 1.0 

1 1.7 1.00.50Perfluorotridecanoic acid 14434 72629-94-8 < 1.0 

1 1.7 1.00.42Perfluoroundecanoic acid 14434 2058-94-8 < 1.0 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

14434 PFAS in Water by 
LC/MS/MS-DoD 

EPA 537 mod QSM 5.1 
table B-15 

1 18255010 09/13/2018  13:38 Mark Makowiecki 1 

14465 PFAS Water Prep - DoD EPA 537 mod QSM 5.1 
table B-15 

1 18255010 09/12/2018  09:00 Isaac Phillips-Cary 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  WW 9793109 
ELLE Group #:  1984962 
Matrix: Groundwater 

Sample Description: BAAP-PBGP-PBN-1302C Grab Groundwater 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 09/04/2018 17:55  
SDG#:     PF019-17 

Submittal Date/Time:  09/07/2018 10:10 

  
Limit of 
Quantitation 

Limit of 
Detection 

Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name Result 

EPA 537 mod QSM 5.1 
table B-15 

ng/l ng/l ng/l ng/l LC/MS/MS Miscellaneous 

1 2.7 1.80.896:2 fluorotelomersulfonate 14434 27619-97-2 1.6    J 

1 2.7 1.80.898:2 fluorotelomersulfonate 14434 39108-34-4 < 1.8 

1 2.7 2.10.89NEtFOSAA 14434 2991-50-6 < 2.1 

NEtFOSAA is the acronym for N-ethyl perfluorooctanesulfonamidoacetic Acid.   
1 2.7 2.10.89NMeFOSAA 14434 2355-31-9 < 2.1 

NMeFOSAA is the acronym for N-methyl perfluorooctanesulfonamidoacetic Acid.   
1 1.8 0.980.27Perfluorobutanesulfonate 14434 375-73-5 < 0.98 

1 5.4 4.31.8Perfluorobutanoic acid 14434 375-22-4 3.0    J 

1 1.8 1.10.45Perfluorodecanoic acid 14434 335-76-2 < 1.1 

1 1.8 1.10.45Perfluorododecanoic acid 14434 307-55-1 < 1.1 

1 1.8 1.10.36Perfluoroheptanoic acid 14434 375-85-9 0.44   J 

1 1.8 0.980.36Perfluorohexanesulfonate 14434 355-46-4 < 0.98 

1 1.8 1.10.45Perfluorohexanoic acid 14434 307-24-4 0.63   J 

1 1.8 1.10.36Perfluorononanoic acid 14434 375-95-1 < 1.1 

1 1.8 1.10.45Perfluoro-octanesulfonate 14434 1763-23-1 < 1.1 

1 1.8 1.10.45Perfluorooctanoic acid 14434 335-67-1 3.5 

1 5.4 4.31.8Perfluoropentanoic acid 14434 2706-90-3 < 4.3 

1 1.8 1.10.54Perfluorotetradecanoic acid 14434 376-06-7 < 1.1 

1 1.8 1.10.54Perfluorotridecanoic acid 14434 72629-94-8 < 1.1 

1 1.8 1.10.45Perfluoroundecanoic acid 14434 2058-94-8 < 1.1 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

14434 PFAS in Water by 
LC/MS/MS-DoD 

EPA 537 mod QSM 5.1 
table B-15 

1 18255010 09/13/2018  13:47 Mark Makowiecki 1 

14465 PFAS Water Prep - DoD EPA 537 mod QSM 5.1 
table B-15 

1 18255010 09/12/2018  09:00 Isaac Phillips-Cary 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  WW 9793110 
ELLE Group #:  1984962 
Matrix: Groundwater 

Sample Description: BAAP-PBGP-PBN-9303D Grab Groundwater 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 09/05/2018 13:20  
SDG#:     PF019-18 

Submittal Date/Time:  09/07/2018 10:10 

  
Limit of 
Quantitation 

Limit of 
Detection 

Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name Result 

EPA 537 mod QSM 5.1 
table B-15 

ng/l ng/l ng/l ng/l LC/MS/MS Miscellaneous 

1 3.7 2.51.26:2 fluorotelomersulfonate 14434 27619-97-2 < 2.5 

1 3.7 2.51.28:2 fluorotelomersulfonate 14434 39108-34-4 < 2.5 

1 3.7 3.01.2NEtFOSAA 14434 2991-50-6 < 3.0 

NEtFOSAA is the acronym for N-ethyl perfluorooctanesulfonamidoacetic Acid.   
1 3.7 3.01.2NMeFOSAA 14434 2355-31-9 < 3.0 

NMeFOSAA is the acronym for N-methyl perfluorooctanesulfonamidoacetic Acid.   
1 2.5 1.40.37Perfluorobutanesulfonate 14434 375-73-5 0.98   J 

1 7.5 6.02.5Perfluorobutanoic acid 14434 375-22-4 30 

1 2.5 1.50.62Perfluorodecanoic acid 14434 335-76-2 < 1.5 

1 2.5 1.50.62Perfluorododecanoic acid 14434 307-55-1 < 1.5 

1 2.5 1.50.50Perfluoroheptanoic acid 14434 375-85-9 2.9 

1 2.5 1.40.50Perfluorohexanesulfonate 14434 355-46-4 1.7    J 

1 2.5 1.50.62Perfluorohexanoic acid 14434 307-24-4 5.6 

1 2.5 1.50.50Perfluorononanoic acid 14434 375-95-1 < 1.5 

1 2.5 1.50.62Perfluoro-octanesulfonate 14434 1763-23-1 14 

1 2.5 1.50.62Perfluorooctanoic acid 14434 335-67-1 5.5 

1 7.5 6.02.5Perfluoropentanoic acid 14434 2706-90-3 24 

1 2.5 1.50.75Perfluorotetradecanoic acid 14434 376-06-7 < 1.5 

1 2.5 1.50.75Perfluorotridecanoic acid 14434 72629-94-8 < 1.5 

1 2.5 1.50.62Perfluoroundecanoic acid 14434 2058-94-8 < 1.5 

Reporting limits were raised due to interference from the sample matrix. 

Laboratory Sample Analysis Record 

Analyst Dilution
Factor

Trial# Batch#  Analysis
Date and Time

CAT 
No. 

Analysis Name Method 

14434 PFAS in Water by 
LC/MS/MS-DoD 

EPA 537 mod QSM 5.1 
table B-15 

1 18255010 09/13/2018  13:56 Mark Makowiecki 1 

14465 PFAS Water Prep - DoD EPA 537 mod QSM 5.1 
table B-15 

1 18255010 09/12/2018  09:00 Isaac Phillips-Cary 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  WW 9793111 
ELLE Group #:  1984962 
Matrix: Groundwater 

Sample Description: BAAP-PBGP-PBN-9303C Grab Groundwater 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 09/05/2018 13:30  
SDG#:     PF019-19 

Submittal Date/Time:  09/07/2018 10:10 

  
Limit of 
Quantitation 

Limit of 
Detection 

Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name Result 

EPA 537 mod QSM 5.1 
table B-15 

ng/l ng/l ng/l ng/l LC/MS/MS Miscellaneous 

1 2.7 1.80.896:2 fluorotelomersulfonate 14434 27619-97-2 < 1.8 

1 2.7 1.80.898:2 fluorotelomersulfonate 14434 39108-34-4 < 1.8 

1 2.7 2.10.89NEtFOSAA 14434 2991-50-6 < 2.1 

NEtFOSAA is the acronym for N-ethyl perfluorooctanesulfonamidoacetic Acid.   
1 2.7 2.10.89NMeFOSAA 14434 2355-31-9 < 2.1 

NMeFOSAA is the acronym for N-methyl perfluorooctanesulfonamidoacetic Acid.   
1 1.8 0.980.27Perfluorobutanesulfonate 14434 375-73-5 0.28   J 

1 5.3 4.31.8Perfluorobutanoic acid 14434 375-22-4 7.1 

1 1.8 1.10.45Perfluorodecanoic acid 14434 335-76-2 1.1    J 

1 1.8 1.10.45Perfluorododecanoic acid 14434 307-55-1 < 1.1 

1 1.8 1.10.36Perfluoroheptanoic acid 14434 375-85-9 1.2    J 

1 1.8 0.980.36Perfluorohexanesulfonate 14434 355-46-4 < 0.98 

1 1.8 1.10.45Perfluorohexanoic acid 14434 307-24-4 1.6    J 

1 1.8 1.10.36Perfluorononanoic acid 14434 375-95-1 1.1    J 

1 1.8 1.10.45Perfluoro-octanesulfonate 14434 1763-23-1 7.8 

1 1.8 1.10.45Perfluorooctanoic acid 14434 335-67-1 3.8 

1 5.3 4.31.8Perfluoropentanoic acid 14434 2706-90-3 2.6    J 

1 1.8 1.10.53Perfluorotetradecanoic acid 14434 376-06-7 < 1.1 

1 1.8 1.10.53Perfluorotridecanoic acid 14434 72629-94-8 < 1.1 

1 1.8 1.10.45Perfluoroundecanoic acid 14434 2058-94-8 0.56   J 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

14434 PFAS in Water by 
LC/MS/MS-DoD 

EPA 537 mod QSM 5.1 
table B-15 

1 18255010 09/13/2018  14:05 Mark Makowiecki 1 

14465 PFAS Water Prep - DoD EPA 537 mod QSM 5.1 
table B-15 

1 18255010 09/12/2018  09:00 Isaac Phillips-Cary 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  WW 9793112 
ELLE Group #:  1984962 
Matrix: Groundwater 

Sample Description: BAAP-PBGP-PBN-9303B Grab Groundwater 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 09/05/2018 13:40  
SDG#:     PF019-20 

Submittal Date/Time:  09/07/2018 10:10 

  
Limit of 
Quantitation 

Limit of 
Detection 

Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name Result 

EPA 537 mod QSM 5.1 
table B-15 

ng/l ng/l ng/l ng/l LC/MS/MS Miscellaneous 

1 2.6 1.80.886:2 fluorotelomersulfonate 14434 27619-97-2 < 1.8 

1 2.6 1.80.888:2 fluorotelomersulfonate 14434 39108-34-4 < 1.8 

1 2.6 2.10.88NEtFOSAA 14434 2991-50-6 < 2.1 

NEtFOSAA is the acronym for N-ethyl perfluorooctanesulfonamidoacetic Acid.   
1 2.6 2.10.88NMeFOSAA 14434 2355-31-9 < 2.1 

NMeFOSAA is the acronym for N-methyl perfluorooctanesulfonamidoacetic Acid.   
1 1.8 0.960.26Perfluorobutanesulfonate 14434 375-73-5 < 0.96 

1 5.3 4.21.8Perfluorobutanoic acid 14434 375-22-4 6.6 

1 1.8 1.10.44Perfluorodecanoic acid 14434 335-76-2 < 1.1 

1 1.8 1.10.44Perfluorododecanoic acid 14434 307-55-1 < 1.1 

1 1.8 1.10.35Perfluoroheptanoic acid 14434 375-85-9 0.61   J 

1 1.8 0.960.35Perfluorohexanesulfonate 14434 355-46-4 < 0.96 

1 1.8 1.10.44Perfluorohexanoic acid 14434 307-24-4 0.69   J 

1 1.8 1.10.35Perfluorononanoic acid 14434 375-95-1 < 1.1 

1 1.8 1.10.44Perfluoro-octanesulfonate 14434 1763-23-1 0.73   J 

1 1.8 1.10.44Perfluorooctanoic acid 14434 335-67-1 1.2    J 

1 5.3 4.21.8Perfluoropentanoic acid 14434 2706-90-3 2.1    J 

1 1.8 1.10.53Perfluorotetradecanoic acid 14434 376-06-7 < 1.1 

1 1.8 1.10.53Perfluorotridecanoic acid 14434 72629-94-8 < 1.1 

1 1.8 1.10.44Perfluoroundecanoic acid 14434 2058-94-8 < 1.1 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

14434 PFAS in Water by 
LC/MS/MS-DoD 

EPA 537 mod QSM 5.1 
table B-15 

1 18255010 09/13/2018  14:14 Mark Makowiecki 1 

14465 PFAS Water Prep - DoD EPA 537 mod QSM 5.1 
table B-15 

1 18255010 09/12/2018  09:00 Isaac Phillips-Cary 1 

*=This limit was used in the evaluation of the final result 
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ARCADIS 
ELLE Sample #:  WW 9793113 
ELLE Group #:  1984962 
Matrix: Surface Water 

Sample Description: BAAP-POND-3-SW Grab Surface Water 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 09/06/2018 12:00  
SDG#:     PF019-21 

Submittal Date/Time:  09/07/2018 10:10 

  
Limit of 
Quantitation 

Limit of 
Detection 

Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name Result 

EPA 537 mod QSM 5.1 
table B-15 

ng/l ng/l ng/l ng/l LC/MS/MS Miscellaneous 

1 15 9.94.96:2 fluorotelomersulfonate 14434 27619-97-2 < 9.9 

1 15 9.94.98:2 fluorotelomersulfonate 14434 39108-34-4 < 9.9 

1 15 124.9NEtFOSAA 14434 2991-50-6 < 12 

NEtFOSAA is the acronym for N-ethyl perfluorooctanesulfonamidoacetic Acid.   
1 15 124.9NMeFOSAA 14434 2355-31-9 < 12 

NMeFOSAA is the acronym for N-methyl perfluorooctanesulfonamidoacetic Acid.   
1 9.9 5.41.5Perfluorobutanesulfonate 14434 375-73-5 < 5.4 

1 30 249.9Perfluorobutanoic acid 14434 375-22-4 11      J 

1 9.9 5.92.5Perfluorodecanoic acid 14434 335-76-2 < 5.9 

1 9.9 5.92.5Perfluorododecanoic acid 14434 307-55-1 < 5.9 

1 9.9 5.92.0Perfluoroheptanoic acid 14434 375-85-9 < 5.9 

1 9.9 5.42.0Perfluorohexanesulfonate 14434 355-46-4 < 5.4 

1 9.9 5.92.5Perfluorohexanoic acid 14434 307-24-4 < 5.9 

1 9.9 5.92.0Perfluorononanoic acid 14434 375-95-1 < 5.9 

1 9.9 5.92.5Perfluoro-octanesulfonate 14434 1763-23-1 3.7     J 

1 9.9 5.92.5Perfluorooctanoic acid 14434 335-67-1 3.5     J 

1 30 249.9Perfluoropentanoic acid 14434 2706-90-3 < 24 

1 9.9 5.93.0Perfluorotetradecanoic acid 14434 376-06-7 < 5.9 

1 9.9 5.93.0Perfluorotridecanoic acid 14434 72629-94-8 < 5.9 

1 9.9 5.92.5Perfluoroundecanoic acid 14434 2058-94-8 < 5.9 

Reporting limits were raised due to interference from the sample matrix. 

Laboratory Sample Analysis Record 

Analyst Dilution
Factor

Trial# Batch#  Analysis
Date and Time

CAT 
No. 

Analysis Name Method 

14434 PFAS in Water by 
LC/MS/MS-DoD 

EPA 537 mod QSM 5.1 
table B-15 

1 18255010 09/13/2018  14:32 Mark Makowiecki 1 

14465 PFAS Water Prep - DoD EPA 537 mod QSM 5.1 
table B-15 

1 18255010 09/12/2018  09:00 Isaac Phillips-Cary 1 

*=This limit was used in the evaluation of the final result 
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SUMMARY 
This data quality assessment summarizes the review of Sample Delivery Group (SDG) # PF011 for 
samples collected in association with the Badger Army Ammunition Plant.  The review was conducted as 
a Stage 3/4 evaluation and included review of data package completeness.  Only analytical data 
associated with constituents of concern were reviewed for this validation. Field documentation was not 
included in this review.  Included with this assessment are the validation annotated sample result sheets, 
and chain of custody.  Analyses were performed on the following samples: 

Sample ID Lab ID Matrix 
Sample 

Collection 
Date 

Parent Sample 
Analysis 

PFAS TOC MISC 

BAAP-FFTA-SN-1-5.0-SO 9779602 Soil 8/28/2018  X X X 

BAAP-FFTA-SN-1-20-SO 9779603 Soil 8/28/2018  X X X 

BAAP-FFTA-SN-1-35-SO 9779604 Soil 8/28/2018  X X X 

BAAP-FFTA-SN-1-50-SO 9779605 Soil 8/28/2018  X X X 

BAAP-FFTA-SN-1-65-SO 9779606 Soil 8/28/2018  X X X 

BAAP-FB-SO-082818 9779610 Water 8/28/2018  X   

BAAP-FD-SO-082818 9779611 Soil 8/28/2018 BAAP-FFTA-SN-1-50-SO X X X 

BAAP-FFTA-SN-1-80-SO 9779612 Soil 8/29/2018  X X X 

BAAP-FFTA-SN-1-WT84-SO 9779613 Soil 8/29/2018  X X X 

Notes: 

1. TOC is total organic carbon analysis. 
2. Miscellaneous parameters include pH and percent moisture.  
3. Stage 2 validation was performed for TOC and pH analyses. 
4. Stage 4 validation was performed for PFAS on sample location BAAP-FFTA-SN-1-WT84-SO. 
5. Matrix spike/matrix spike duplicate (MS/MSD) analysis was performed on sample location BAAP-FFTA-SN-

1-65-SO. 
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ANALYTICAL DATA PACKAGE DOCUMENTATION 

The table below is the evaluation of the data package completeness. 

Items Reviewed 

Reported 
Performance 
Acceptable 

Not 
Required No Yes No Yes 

1. Sample receipt condition  X  X  

2.  Requested analyses and sample results  X  X  

3. Master tracking list  X  X  

4. Methods of analysis  X  X  

5. Reporting limits   X  X  

6. Sample collection date  X  X  

7. Laboratory sample received date  X  X  

8. Sample preservation verification (as applicable)  X  X  

9. Sample preparation/extraction/analysis dates  X  X  

10. Fully executed Chain-of-Custody (COC) form   X  X  

11. Narrative summary of QA or sample problems provided  X  X  

12. Data Package Completeness and Compliance  X  X  
Note: 
QA - Quality Assurance 
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ORGANIC ANALYSIS INTRODUCTION 

Analyses were performed according to United States Environmental Protection Agency (USEPA) 
Modified Method 537.  Data were reviewed in accordance with USEPA Method 537, ELLE SOPs T-
PFAS-WI12031 and T-PFAS-WI14355, Department of Defense (DoD) Quality Systems Manual (QSM) 
5.1, and Draft Final Programmatic Uniform Federal Policy-Quality Assurance Project Plan USAEC PFAS 
PA/SI Active Army Installations, July 2018 (Arcadis). 

The data review process is an evaluation of data on a technical basis rather than a determination of 
contract compliance.  As such, the standards against which the data are being weighed may differ from 
those specified in the analytical method.  It is assumed that the data package represents the best efforts 
of the laboratory and had already been subjected to adequate and sufficient quality review prior to 
submission. 

During the review process, laboratory qualified and unqualified data are verified against the supporting 
documentation.  Based on this evaluation, qualifier codes may be added, deleted, or modified by the data 
reviewer.  Results are qualified with the following codes in accordance with USEPA National Functional 
Guidelines: 

• Concentration (C) Qualifiers 

U The compound was analyzed for but not detected.  The associated value is the compound 
quantitation limit. 

B The compound has been found in the sample as well as its associated blank, its presence in 
the sample may be suspect. 

• Quantitation (Q) Qualifiers 

E The compound was quantitated above the calibration range. 

D Concentration is based on a diluted sample analysis. 

• Validation Qualifiers 

J The compound was positively identified; however, the associated numerical value is an 
estimated concentration only.  

UJ The compound was not detected above the reported sample quantitation limit.  However, the 
reported limit is approximate and may or may not represent the actual limit of quantitation. 

JN The analysis indicates the presence of a compound for which there is presumptive evidence to 
make a tentative identification.  The associated numerical value is an estimated concentration 
only. 

UB Compound considered non-detect at the listed value due to associated blank contamination. 

N The analysis indicates the presence of a compound for which there is presumptive evidence to 
make a tentative identification. 

R The sample results are rejected. 

Two facts should be noted by all data users.  First, the "R" flag means that the associated value is 
unusable.  In other words, due to significant quality control (QC) problems, the analysis is invalid and 
provides no information as to whether the compound is present or not.  "R" values should not appear on 
data tables because they cannot be relied upon, even as a last resort.  The second fact to keep in mind is 
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that no compound concentration, even if it has passed all QC tests, is guaranteed to be accurate.  Strict 
QC serves to increase confidence in data but any value potentially contains error. 
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PERFLUOROALKYL SUBSTANCES (PFAS) ANALYSES 

 

1. Holding Times 

The specified holding times for the following methods are presented in the following table.  

Method Matrix Holding Time Preservation 

USEPA modified 
537 

Soil 14 days to extraction; 28 days from 
extraction to analysis 

Cool to <6 °C 

Water 14 days to extraction; 28 days from 
extraction to analysis 

Cool to <6 °C 

All samples were analyzed within the specified holding time criteria.   

2. Blank Contamination 

Quality assurance (QA) blanks (i.e., method, instrument, and equipment rinse blanks) are prepared to 
identify any contamination which may have been introduced into the samples during sample preparation 
or field activity.  Instrument blanks measure carryover in the instrument from one sample to another. 
Method blanks measure laboratory contamination.  Equipment rinse blanks measure contamination of 
samples during field operations. 

A blank action level (BAL) of five times the concentration of a detected compound in an associated blank 
is calculated for QA blanks containing concentrations greater than the detection limit (DL).  The BAL is 
compared to the associated sample results to determine the appropriate qualification of the sample 
results, if needed.   

Compounds were not detected above the DL in the associated blanks; therefore, detected sample results 
were not associated with blank contamination. 

3. Mass Calibration 

Mass calibration and system performance were acceptable. 

4. Calibration  

Satisfactory instrument calibration is established to ensure that the instrument is capable of producing 
acceptable quantitative data.  An initial calibration demonstrates that the instrument is capable of 
acceptable performance at the beginning of an experimental sequence.  The continuing calibration 
verifies that the instrument daily performance is satisfactory. 

4.1 Initial Calibration 

The percent relative standard deviation (%RSD) of the response factors (RF) must be less than 20%, or 
for linear calibration, r2 ≥ 0.99. Analytes must be within 70-130% of their true value for each calibration 
standard. 

4.2 Continuing Calibration 

All target compounds associated with the continuing calibration standard must exhibit a percent difference 
(%D) less than the control limit of 30%. 
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4.3 Instrument Sensitivity Check (ISC) 

The ISC concentration must be at the LOQ. All target compounds associated with the ISC must exhibit a 
percent recovery (%R) of 70 to 130%. 

4.4 Ion Transitions 

Quantitation of analytes must use the ion transitions documented in DoD QSM 5.1 Table B-15.  

All compounds associated with the above calibration checks were within the specified control limits. 

5. Isotopically labeled Standards 

5.1 Extracted Internal Standards (EIS) 

Labeled standards must be added to all field samples and QC samples prior to extraction. For aqueous 
samples prepared by serial dilution instead of SPE, they must be added to samples prior to analysis. EIS 
recoveries must be within DoD QSM 5.1 specified limits of 50% to150%. 

Sample locations associated with EIS exhibiting recoveries outside of the control limits are presented in 
the following table. 

Sample Locations EIS Associated Compound Recovery 

BAAP-FFTA-SN-1-20-SO  
BAAP-FFTA-SN-1-50-SO 

d5-NEtFOSAA NEtFOSAA 
< 50% but > 25% 

d5-NMeFOSAA NMeFOSAA 

BAAP-FFTA-SN-1-5.0-SO  
d5-NEtFOSAA NEtFOSAA 

< 25% 
d5-NMeFOSAA NMeFOSAA 

BAAP-FFTA-SN-1-65-SO 
BAAP-FFTA-SN-1-65-SO MSD 
BAAP-FFTA-SN-1-80-SO 

d5-NMeFOSAA NMeFOSAA < 50% but > 25% 

Note: the laboratory marked the initial extraction, performed 8/31, as “RE” in the data package. Therefore, 
the reported results are from the extraction performed on 9/5/2018. 

The criteria used to evaluate the EIS recoveries are presented in the following table.  In the case of an 
EIS deviation, the sample results associated with the EIS are qualified as documented in the table below. 

Control Limit Sample Result Qualification 

> 150% 
Non-detect 

No Action 
Detect 

< 50% but > 25% 
Non-detect 

No Action 
Detect 

< 25% 
Non-detect R 

Detect J 

As part of the isotope dilution analysis, the EIS are used for quantitation of the sample results, therefore 
the calculation of sample concentrations is adjusted for EIS recoveries. The data will not be qualified 
unless EIS recoveries are less than 25%. 

5.2 Injection Internal Standards 

Injection internal standards must be added to the aliquot of sample dilutions, QC samples, and standards 
just prior to analysis. Peak areas must be within -50% to +50% of the area measured in the ICAL midpoint 
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standard. On days when ICAL is not performed, the peak areas must be within -50% to +50% of the peak 
area measured in daily initial CCV. 

All internal standard responses were within control limits. 

6. Matrix Spike/Matrix Spike Duplicate (MS/MSD) Analysis 

MS/MSD data are used to assess the precision and accuracy of the analytical method. The compounds 
used to perform the MS/MSD analysis must exhibit a percent recovery within the laboratory-established 
acceptance limits.  The relative percent difference (RPD) between the MS/MSD recoveries must be  
≤ 30%. 

Sample locations associated with the MS/MSD exhibiting recoveries outside of the control limits are 
presented in the following table. 

Sample Locations Compound MS Recovery MSD Recovery 

BAAP-FFTA-SN-1-65-SO Perfluorooctanoic acid <LL but >10% AC 

Note: 
AC Acceptable 

The criteria used to evaluate the MS/MSD recoveries are presented in the following table.  In the case of 
an MS/MSD deviation, the sample results are qualified as documented in the table below. 

Control Limit Sample Result Qualification 

> the upper control limit (UL) 
Non-detect No Action 

Detect J 

< the lower control limit (LL) but > 10% 
Non-detect UJ 

Detect J 

< 10% 
Non-detect R 

Detect J 

 

7. Laboratory Control Sample (LCS) Analysis 

The LCS analysis is used to assess the accuracy of the analytical method independent of matrix 
interferences.  The compounds associated with the LCS analysis must exhibit a percent recovery within 
the laboratory-established acceptance limits. 

All compounds associated with the LCS analysis exhibited recoveries within the control limits. 

8. Field Duplicate Analysis 

Field duplicate analysis is used to assess the overall precision of the field sampling procedures and 
analytical method.  A control limit of 35% for water matrices and 50% for soils is applied to the RPD 
between the parent sample and the field duplicate.  In the instance when the parent and/or duplicate 
sample concentrations are less than or equal to 2 times the LOQ, a control limit of two times the LOQ is 
applied for water matrices and three time the LOQ for soil matrices. 

Results for duplicate samples are summarized in the following table. 
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Sample ID/Duplicate ID Compound 

Sample 

Result 

Duplicate 

Result RPD 

BAAP-FFTA-SN-1-50-SO 
/BAAP-FD-SO-082818 

Perfluorooctanoic acid 1.1 2.5 AC 

Note: 
AC Acceptable 

The results between the parent sample and field duplicate were acceptable. 

9. Compound Identification 

PFC analytes are identified by using the compound’s ion abundance ratios, signal-to-noise values, and 
relative retention times. 

All identified compounds met method criteria. 

10. System Performance and Overall Assessment 

Overall system performance was acceptable.  Other than for those deviations specifically mentioned in 
this review, the overall data quality is within the guidelines specified in the method. 
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DATA VALIDATION CHECKLIST FOR PFAS 

 

PFAS: 537M/DoD QSM 5.1 
Reported 

Performance 

Acceptable Not 

Required 
No Yes No Yes 

LIQUID CHROMATOGRAPHY/MASS SPECTROMETRY (LC/MS/MS) 

Stage 2 Validation 

Holding times  X  X  

Reporting limits (units)  X  X  

Blanks  

A. Method blanks  X  X  

B. Equipment blanks X    X 

C. Field blanks  X  X  

Laboratory Control Sample (LCS) %R  X  X  

Laboratory Control Sample Duplicate(LCSD) %R X    X 

LCS/LCSD Precision (RPD) X    X 

Matrix Spike (MS) %R  X X   

Matrix Spike Duplicate(MSD) %R  X  X  

MS/MSD Precision (RPD)  X  X  

Field Duplicate (RPD)  X  X  

Extracted Internal Standard %R  X X   

Injection Internal Standard %R  X  X  

Dilution Factor  X  X  

Moisture Content  X  X  

Stage 3/4 Validation      

Instrument tune and performance check  X  X  

Initial calibration %RSDs  X  X  

Continuing calibration %Ds  X  X  

Instrument sensitivity check  X  X  

Ion transitions used  X  X  

Compound identification and quantitation      

A. Reconstructed ion chromatograms  X  X  

B. Quantitation Reports  X  X  

C. RT of sample compounds within the established 
RT windows 

 X  X  
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PFAS: 537M/DoD QSM 5.1 
Reported 

Performance 

Acceptable Not 

Required 
No Yes No Yes 

LIQUID CHROMATOGRAPHY/MASS SPECTROMETRY (LC/MS/MS) 

D. Transcription/calculations acceptable  X  X  

E. Reporting limits adjusted to reflect sample 
dilutions 

 X  X  

Notes: 

%RSD Relative standard deviation 

%R Percent recovery 

RPD Relative percent difference 

%D Percent difference 
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INORGANIC ANALYSIS INTRODUCTION 

Analyses were performed according to United States Environmental Protection Agency (USEPA) SW-846 
Methods 9045D and 9060A.  Data were reviewed in accordance with Department of Defense (DoD) 
Quality Systems Manual (QSM) 5.1, and Draft Final Programmatic Uniform Federal Policy-Quality 
Assurance Project Plan USAEC PFAS PA/SI Active Army Installations, July 2018 (Arcadis). 

The data review process is an evaluation of data on a technical basis rather than a determination of 
contract compliance.  As such, the standards against which the data are being weighed may differ from 
those specified in the analytical method.  It is assumed that the data package represents the best efforts 
of the laboratory and that it was already subjected to adequate and sufficient quality review prior to 
submission. 

During the review process, laboratory qualified and unqualified data are verified against the supporting 
documentation.  Based on this evaluation, qualifier codes may be added, deleted, or modified by the data 
reviewer.  Results are qualified with the following codes in accordance with the USEPA National 
Functional Guidelines: 

• Concentration (C) Qualifiers 

 U The analyte was analyzed for but not detected.  The associated value is the analyte 
instrument detection limit. 

 J The reported value was obtained from a reading less than the limit of detection (LOQ), but 
greater than or equal to the detection limit (DL). 

• Quantitation (Q) Qualifiers 

 E The compound was quantitated above the calibration range. 

 D Concentration is based on a diluted sample analysis. 

• Validation Qualifiers 

 J The analyte was positively identified; however, the associated numerical value is an 
estimated concentration only.  

 UJ The analyte was not detected above the limit of detection.  However, the reported limit is 
approximate and may or may not represent the actual limit of detection. 

UB Analyte considered non-detect at the listed value due to associated blank contamination. 

R The sample results are rejected. 

Two facts should be noted by all data users.  First, the "R" flag means that the associated value is 
unusable.  In other words, due to significant quality control (QC) problems, the analysis is invalid and 
provides no information as to whether the compound is present or not.  "R" values should not appear on 
data tables because they cannot be relied upon, even as a last resort.  The second fact to keep in mind is 
that no compound concentration, even if it has passed all QC tests, is guaranteed to be accurate.  Strict 
QC serves to increase confidence in data but any value potentially contains error. 
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GENERAL CHEMISTRY ANALYSES 

 

1. Holding Times 

The specified holding times for the following methods are presented in the following table.  

Method Matrix Holding Time Preservation 

Total Organic Carbon (TOC) by SW846 
9060A 

Soil 
28 days from collection to 
analysis 

Cool to <6 °C. 

pH by SW846 9045D Soil 
Within 24 hours of receipt at 
laboratory 

Cool to <6 °C. 

The analyses that exceeded the holding time are presented in the following table. 

Sample Locations Holding Time Criteria 

BAAP-FFTA-SN-1-5.0-SO 
BAAP-FFTA-SN-1-20-SO 
BAAP-FFTA-SN-1-35-SO 
BAAP-FFTA-SN-1-50-SO 
BAAP-FFTA-SN-1-65-SO 
BAAP-FB-SO-082818 
BAAP-FD-SO-082818 
BAAP-FFTA-SN-1-80-SO 
BAAP-FFTA-SN-1-WT84-SO 

10 to 11 days from 
receipt 

Within 24 hours of 
receipt 

Sample results associated with sample locations analyzed by analytical method SW-846 9045D were 
qualified, as specified in the table below.  All other holding times were met. 

Criteria 

Qualification 

Detected 

Analytes 

Non-detect 

Analytes 

Analysis completed less than two times holding time J UJ 

Analysis completed greater than two times holding time J 

The hold time for pH was specified in the QAPP; there is no specified hold time for pH in soil. The pH results 
are qualified as estimated. 

2. Blank Contamination 

Quality assurance (QA) blanks (i.e., method and rinse blanks) are prepared to identify any contamination 
which may have been introduced into the samples during sample preparation or field activity.  Method 
blanks measure laboratory contamination.  Rinse blanks measure contamination of samples during field 
operations. 

A blank action level (BAL) of five times the concentration of a detected compound in an associated blank 
is calculated for QA blanks containing concentrations greater than the detection limit (DL).  The BAL is 
compared to the associated sample results to determine the appropriate qualification of the sample 
results, if needed.    
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TOC was not detected above the DL in the associated blanks; therefore, detected sample results were 
not associated with blank contamination. 

3. Matrix Spike/Matrix Spike Duplicate (MS/MSD)/Laboratory Duplicate Analysis 

MS/MSD and laboratory duplicate data are used to assess the precision and accuracy of the analytical 
method. 

3.1 MS/MSD Analysis 

All analytes must exhibit a percent recovery within the established acceptance limits of 75% to 125%.  
The MS/MSD recovery control limits do not apply for MS/MSD performed on sample locations where the 
analyte’s concentration detected in the parent sample exceeds the MS/MSD concentration by a factor of 
four or greater.   

The MS analyses performed on sample locations BAAP-FFTA-SN-1-20-SO, BAAP-FFTA-SN-1-35-SO, 
and BAAP-FFTA-SN-1-80-SO for TOC exhibited recoveries within control limits. 

The MS/MSD analysis performed on sample location BAAP-FFTA-SN-1-65-SO for TOC exhibited 
recoveries within control limits. 

3.2 Laboratory Duplicate Analysis 

The laboratory duplicate relative percent difference (RPD) criterion is applied when parent and duplicate 
sample concentrations are greater than or equal to 5 times the RL.  A control limit of 20% for water 
matrices and 35% for soil matrices is applied when the criteria above is true.   In the instance when the 
parent and/or duplicate sample concentrations are less than or equal to 5 times the RL, a control limit of 
one time the LOQ is applied for water matrices and two times the LOQ for soil matrices. 

The laboratory duplicate analysis performed on sample location BAAP-FFTA-SN-1-65-SO for pH 
exhibited results within control limits. 

The laboratory duplicate analyses performed on sample locations BAAP-FFTA-SN-1-20-SO, BAAP-
FFTA-SN-1-35-SO, and BAAP-FFTA-SN-1-80-SO for TOC exhibited RPD within control limits. 

MS/MSD analysis for TOC on sample location BAAP-FFTA-SN-1-65-SO was performed in addition of the 
laboratory duplicate analysis. The MS/MSD recoveries and laboratory duplicate exhibited acceptable 
RPD. 

4. Field Duplicate Analysis 

Field duplicate analysis is used to assess the overall precision of the field sampling procedures and 
analytical method.  A control limit of 50% for soil matrices is applied to the RPD between the parent 
sample and the field duplicate.  In the instance when the parent and/or duplicate sample concentrations 
are less than or equal to 5 times the LOQ, a control limit of three times the LOQ is applied for soil 
matrices. 

Results for duplicate samples are summarized in the following table. 

Sample ID/Duplicate ID Compound 

Sample 

Result 

Duplicate 

Result RPD 

BAAP-FFTA-SN-1-50-SO/ 
BAAP-FD-SO-082818 

TOC 3730 2040 58.6% 

pH 9.39 9.44 AC 

Note: 
AC Acceptable 
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TOC associated with samples locations BAAP-FFTA-SN-1-50-SO and BAAP-FD-SO-082818 exhibited a 
field duplicate RPD greater than the control limit.  The associated sample results from sample locations 
for TOC were qualified as estimated. 

5. Laboratory Control Sample (LCS) Analysis 

The LCS analysis is used to assess the precision and accuracy of the analytical method independent of 
matrix interferences.  TOC associated with the LCS analysis must exhibit a percent recovery between the 
control limits of 80% and 120%. 

The LCS analysis exhibited recoveries within the control limits. 

6. System Performance and Overall Assessment 

Overall system performance was acceptable.  Other than for those deviations specifically mentioned in 
this review, the overall data quality is within the guidelines specified in the method. 
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DATA VALIDATION CHECKLIST FOR GENERAL CHEMISTRY 

 

General Chemistry: SW846 9045D/9060A  
Reported 

Performance 

Acceptable 
Not 

Required 
No Yes No Yes 

Miscellaneous Instrumentation 

Stage 2 Validation   

Holding times  X X   

Reporting limits (units)  X  X  

Blanks      

A. Method blanks  X  X  

B. Equipment blanks X    X 

Laboratory Control Sample (LCS) %R  X  X  

Laboratory Control Sample Duplicate(LCSD) %R X    X 

LCS/LCSD Precision (RPD) X    X 

Matrix Spike (MS) %R  X  X  

Matrix Spike Duplicate(MSD) %R  X  X  

MS/MSD Precision (RPD)  X  X  

Lab Duplicate (RPD)  X  X  

Field Duplicate (RPD)  X X   

Dilution Factor  X  X  

Moisture Content  X  X  

Notes: 
%R - percent recovery 
RPD - relative percent difference 
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ArcadisClient:

Sample Administration 

Receipt Documentation Log

Doc Log ID: 225636

Group Number(s):

*225636*
1981995

State/Province of Origin:

Delivery Method:

Number of Packages:

Delivery and Receipt Information

2

WI

Fed Ex Arrival Timestamp:

Number of Projects:

08/30/2018  10:15

1

Arrival Condition Summary

Shipping Container Sealed: Yes

Custody Seal Present: Yes

Custody Seal Intact: Yes

Samples Chilled: Yes

Paperwork Enclosed: Yes

Samples Intact: Yes

Missing Samples: No

Extra Samples: No

Discrepancy in Container Qty on COC: No

Sample IDs on COC match Containers: Yes

Sample Date/Times match COC: Yes

VOA Vial Headspace ≥ 6mm: N/A

Total Trip Blank Qty: 0

Air Quality Samples Present: No

Unpacked by Zane Hollinger (10251) at 14:26 on 08/30/2018

Samples Chilled Details

Thermometer Types:          DT = Digital (Temp. Bottle)       IR = Infrared (Surface Temp)        All Temperatures in °C.

Cooler # Elevated Temp?Ice ContainerIce Present?Ice TypeTherm. TypeCorrected TempThermometer ID

1 DT42-01 2.8 DT Wet Y Bagged N

2 DT131 1.0 DT Wet Y Bagged N

Page 1 of 1
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REVISED 

ARCADIS 
ELLE Sample #:  SW 9779602 
ELLE Group #:  1981995 
Matrix: Soil 

Sample Description: BAAP-FFTA-SN-1-5.0-SO Grab Soil 
02118216-1000.7AL00 
Badger Army Ammunition Plant (BAAP) 

Project Name:  Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/28/2018 10:20 
SDG#: PF011-01 

Submittal Date/Time:  08/30/2018 10:15 

 Dry 
Limit of 
Quantitation 

Dry
Limit of 
Detection 

Dry
Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name 

Dry
Result 

EPA 537 mod QSM 5.1 
table B-15 

ng/g ng/g ng/g ng/gLC/MS/MS Miscellaneous 

1 2.3 2.20.686:2 fluorotelomersulfonate 14478 27619-97-2 < 2.2 

1 2.3 2.20.578:2 fluorotelomersulfonate 14478 39108-34-4 < 2.2 

1 3.4 2.30.57NEtFOSAA 14478 2991-50-6 < 2.3 

NEtFOSAA is the acronym for N-ethyl perfluorooctanesulfonamidoacetic Acid. 

1 3.4 2.30.57NMeFOSAA 14478 2355-31-9 < 2.3 

NMeFOSAA is the acronym for N-methyl perfluorooctanesulfonamidoacetic Acid. 

1 0.91 0.680.23Perfluorobutanesulfonate 14478 375-73-5 < 0.68 

1 0.91 0.780.23Perfluorobutanoic acid 14478 375-22-4 < 0.78 

1 1.1 0.780.34Perfluorodecanoic acid 14478 335-76-2 < 0.78 

1 0.91 0.780.23Perfluorododecanoic acid 14478 307-55-1 < 0.78 

1 0.91 0.780.23Perfluoroheptanoic acid 14478 375-85-9 < 0.78 

1 0.91 0.730.23Perfluorohexanesulfonate 14478 355-46-4 < 0.73 

1 0.91 0.780.23Perfluorohexanoic acid 14478 307-24-4 < 0.78 

1 0.91 0.780.23Perfluorononanoic acid 14478 375-95-1 < 0.78 

1 0.91 0.740.23Perfluoro-octanesulfonate 14478 1763-23-1 < 0.74 

1 0.91 0.780.23Perfluorooctanoic acid 14478 335-67-1 0.76   J 

1 0.91 0.780.23Perfluoropentanoic acid 14478 2706-90-3 < 0.78 

1 0.91 0.780.23Perfluorotetradecanoic acid 14478 376-06-7 < 0.78 

1 0.91 0.780.23Perfluorotridecanoic acid 14478 72629-94-8 < 0.78 

1 0.91 0.780.23Perfluoroundecanoic acid 14478 2058-94-8 < 0.78 

The recovery for the labeled compound used as extraction standards is 
outside the QC acceptance limits as noted on the QC Summary. The 
following corrective action was taken:  The sample was reextracted 
within holding time and extraction standard recoveries were again 
outside QC limits. Both sets of data are included in the data package. 

SW-846 9060A  
modified 

mg/kg mg/kg mg/kg mg/kgWet Chemistry 

1 486 486162TOC Solids/Sludges Combustion 02079 n.a. 1,490 

SW-846 9045D Nov 
2004 

Std. Units Std. Units Std. Units Std. Units 

1 0.01000.01000.0100pH 00394 n.a. 6.12 

The pH was measured in water at 19.8 C. 

SM 2540 G-2011 
%Moisture Calc 

% % % %Wet Chemistry 

1 0.50 0.500.50Moisture 00111 n.a. 14.9 

Moisture represents the loss in weight of the sample after oven drying at 
103 - 105 degrees Celsius. The moisture result reported is on an 
as-received basis. 

*=This limit was used in the evaluation of the final result 
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REVISED 

ARCADIS 
ELLE Sample #:  SW 9779602 
ELLE Group #:  1981995 
Matrix: Soil 

Sample Description: BAAP-FFTA-SN-1-5.0-SO Grab Soil 
02118216-1000.7AL00 
Badger Army Ammunition Plant (BAAP) 

Project Name:  Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/28/2018 10:20 
SDG#: PF011-01 

Submittal Date/Time:  08/30/2018 10:15 

 Dry 
Limit of 
Quantitation 

Dry
Limit of 
Detection 

Dry
Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name 

Dry
Result 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

14478 PFAS in Soil by LC/MS/MS-DoD EPA 537 mod QSM 5.1 
table B-15 

1 18248026 09/06/2018  12:36 Joshua P Trost 1 

14510 PFAS Solid Prep - DoD EPA 537 mod QSM 5.1 
table B-15 

2 18248026 09/05/2018  17:30 Danielle D McCully 1 

02079 TOC Solids/Sludges Combustion SW-846 9060A  modified 1 18250667633A 09/08/2018  12:16 Drew M Gerhart 1 

00394 pH SW-846 9045D Nov 
2004 

1 18250039402B 09/07/2018  18:50 Jeremy L Bolf 1 

00111 Moisture SM 2540 G-2011 
%Moisture Calc 

1 18243820003B 08/31/2018  11:09 William C Schwebel 1 

*=This limit was used in the evaluation of the final result 
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REVISED 

ARCADIS 
ELLE Sample #:  SW 9779603 
ELLE Group #:  1981995 
Matrix: Soil 

Sample Description: BAAP-FFTA-SN-1-20-SO Grab Soil 
02118216-1000.7AL00 
Badger Army Ammunition Plant (BAAP) 

Project Name:  Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/28/2018 13:25 
SDG#: PF011-02 

Submittal Date/Time:  08/30/2018 10:15 

 Dry 
Limit of 
Quantitation 

Dry
Limit of 
Detection 

Dry
Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name 

Dry
Result 

EPA 537 mod QSM 5.1 
table B-15 

ng/g ng/g ng/g ng/gLC/MS/MS Miscellaneous 

1 2.0 1.90.606:2 fluorotelomersulfonate 14478 27619-97-2 < 1.9 

1 2.0 1.90.508:2 fluorotelomersulfonate 14478 39108-34-4 < 1.9 

1 3.0 2.00.50NEtFOSAA 14478 2991-50-6 < 2.0 

NEtFOSAA is the acronym for N-ethyl perfluorooctanesulfonamidoacetic Acid. 

1 3.0 2.00.50NMeFOSAA 14478 2355-31-9 < 2.0 

NMeFOSAA is the acronym for N-methyl perfluorooctanesulfonamidoacetic Acid. 

1 0.80 0.600.20Perfluorobutanesulfonate 14478 375-73-5 < 0.60 

1 0.80 0.680.20Perfluorobutanoic acid 14478 375-22-4 < 0.68 

1 1.0 0.680.30Perfluorodecanoic acid 14478 335-76-2 < 0.68 

1 0.80 0.680.20Perfluorododecanoic acid 14478 307-55-1 < 0.68 

1 0.80 0.680.20Perfluoroheptanoic acid 14478 375-85-9 < 0.68 

1 0.80 0.640.20Perfluorohexanesulfonate 14478 355-46-4 < 0.64 

1 0.80 0.680.20Perfluorohexanoic acid 14478 307-24-4 < 0.68 

1 0.80 0.680.20Perfluorononanoic acid 14478 375-95-1 < 0.68 

1 0.80 0.650.20Perfluoro-octanesulfonate 14478 1763-23-1 < 0.65 

1 0.80 0.680.20Perfluorooctanoic acid 14478 335-67-1 < 0.68 

1 0.80 0.680.20Perfluoropentanoic acid 14478 2706-90-3 < 0.68 

1 0.80 0.680.20Perfluorotetradecanoic acid 14478 376-06-7 < 0.68 

1 0.80 0.680.20Perfluorotridecanoic acid 14478 72629-94-8 < 0.68 

1 0.80 0.680.20Perfluoroundecanoic acid 14478 2058-94-8 < 0.68 

The recovery for the labeled compound used as extraction standards is 
outside the QC acceptance limits as noted on the QC Summary. The 
following corrective action was taken:  The sample was reextracted 
within holding time and extraction standard recoveries were again 
outside QC limits. Both sets of data are included in the data package. 

SW-846 9060A  
modified 

mg/kg mg/kg mg/kg mg/kgWet Chemistry 

1 2,5602,560854TOC Solids/Sludges Combustion 02079 n.a. 13,500 

SW-846 9045D Nov 
2004 

Std. Units Std. Units Std. Units Std. Units 

1 0.01000.01000.0100pH 00394 n.a. 9.21 

The pH was measured in water at 19.8 C. 

SM 2540 G-2011 
%Moisture Calc 

% % % %Wet Chemistry 

1 0.50 0.500.50Moisture 00111 n.a. 3.3 

Moisture represents the loss in weight of the sample after oven drying at 
103 - 105 degrees Celsius. The moisture result reported is on an 
as-received basis. 

*=This limit was used in the evaluation of the final result 
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REVISED 

ARCADIS 
ELLE Sample #:  SW 9779603 
ELLE Group #:  1981995 
Matrix: Soil 

Sample Description: BAAP-FFTA-SN-1-20-SO Grab Soil 
02118216-1000.7AL00 
Badger Army Ammunition Plant (BAAP) 

Project Name:  Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/28/2018 13:25 
SDG#: PF011-02 

Submittal Date/Time:  08/30/2018 10:15 

 Dry 
Limit of 
Quantitation 

Dry
Limit of 
Detection 

Dry
Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name 

Dry
Result 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

14478 PFAS in Soil by LC/MS/MS-DoD EPA 537 mod QSM 5.1 
table B-15 

1 18248026 09/06/2018  12:45 Joshua P Trost 1 

14510 PFAS Solid Prep - DoD EPA 537 mod QSM 5.1 
table B-15 

2 18248026 09/05/2018  17:30 Danielle D McCully 1 

02079 TOC Solids/Sludges Combustion SW-846 9060A  modified 1 18250667632A 09/10/2018  16:18 Drew M Gerhart 1 

00394 pH SW-846 9045D Nov 
2004 

1 18250039402B 09/07/2018  18:50 Jeremy L Bolf 1 

00111 Moisture SM 2540 G-2011 
%Moisture Calc 

1 18243820003B 08/31/2018  11:09 William C Schwebel 1 

*=This limit was used in the evaluation of the final result 
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REVISED 

ARCADIS 
ELLE Sample #:  SW 9779604 
ELLE Group #:  1981995 
Matrix: Soil 

Sample Description: BAAP-FFTA-SN-1-35-SO Grab Soil 
02118216-1000.7AL00 
Badger Army Ammunition Plant (BAAP) 

Project Name:  Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/28/2018 13:40 
SDG#: PF011-03 

Submittal Date/Time:  08/30/2018 10:15 

 Dry 
Limit of 
Quantitation 

Dry
Limit of 
Detection 

Dry
Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name 

Dry
Result 

EPA 537 mod QSM 5.1 
table B-15 

ng/g ng/g ng/g ng/gLC/MS/MS Miscellaneous 

1 2.0 1.90.596:2 fluorotelomersulfonate 14478 27619-97-2 < 1.9 

1 2.0 1.90.498:2 fluorotelomersulfonate 14478 39108-34-4 < 1.9 

1 3.0 2.00.49NEtFOSAA 14478 2991-50-6 < 2.0 

NEtFOSAA is the acronym for N-ethyl perfluorooctanesulfonamidoacetic Acid. 

1 3.0 2.00.49NMeFOSAA 14478 2355-31-9 < 2.0 

NMeFOSAA is the acronym for N-methyl perfluorooctanesulfonamidoacetic Acid. 

1 0.79 0.590.20Perfluorobutanesulfonate 14478 375-73-5 < 0.59 

1 0.79 0.670.20Perfluorobutanoic acid 14478 375-22-4 < 0.67 

1 0.99 0.670.30Perfluorodecanoic acid 14478 335-76-2 < 0.67 

1 0.79 0.670.20Perfluorododecanoic acid 14478 307-55-1 < 0.67 

1 0.79 0.670.20Perfluoroheptanoic acid 14478 375-85-9 < 0.67 

1 0.79 0.630.20Perfluorohexanesulfonate 14478 355-46-4 < 0.63 

1 0.79 0.670.20Perfluorohexanoic acid 14478 307-24-4 < 0.67 

1 0.79 0.670.20Perfluorononanoic acid 14478 375-95-1 < 0.67 

1 0.79 0.640.20Perfluoro-octanesulfonate 14478 1763-23-1 < 0.64 

1 0.79 0.670.20Perfluorooctanoic acid 14478 335-67-1 < 0.67 

1 0.79 0.670.20Perfluoropentanoic acid 14478 2706-90-3 < 0.67 

1 0.79 0.670.20Perfluorotetradecanoic acid 14478 376-06-7 < 0.67 

1 0.79 0.670.20Perfluorotridecanoic acid 14478 72629-94-8 < 0.67 

1 0.79 0.670.20Perfluoroundecanoic acid 14478 2058-94-8 < 0.67 

SW-846 9060A  
modified 

mg/kg mg/kg mg/kg mg/kgWet Chemistry 

1 311 311104TOC Solids/Sludges Combustion 02079 n.a. 2,480 

SW-846 9045D Nov 
2004 

Std. Units Std. Units Std. Units Std. Units 

1 0.01000.01000.0100pH 00394 n.a. 9.29 

The pH was measured in water at 19.7 C. 

SM 2540 G-2011 
%Moisture Calc 

% % % %Wet Chemistry 

1 0.50 0.500.50Moisture 00111 n.a. 2.6 

Moisture represents the loss in weight of the sample after oven drying at 
103 - 105 degrees Celsius. The moisture result reported is on an 
as-received basis. 

*=This limit was used in the evaluation of the final result 
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REVISED 

ARCADIS 
ELLE Sample #:  SW 9779604 
ELLE Group #:  1981995 
Matrix: Soil 

Sample Description: BAAP-FFTA-SN-1-35-SO Grab Soil 
02118216-1000.7AL00 
Badger Army Ammunition Plant (BAAP) 

Project Name:  Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/28/2018 13:40 
SDG#: PF011-03 

Submittal Date/Time:  08/30/2018 10:15 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

14478 PFAS in Soil by LC/MS/MS-DoD EPA 537 mod QSM 5.1 
table B-15 

1 18248026 09/06/2018  12:54 Joshua P Trost 1 

14510 PFAS Solid Prep - DoD EPA 537 mod QSM 5.1 
table B-15 

2 18248026 09/05/2018  17:30 Danielle D McCully 1 

02079 TOC Solids/Sludges Combustion SW-846 9060A  modified 1 18247667632A 09/04/2018  23:09 Drew M Gerhart 1 

00394 pH SW-846 9045D Nov 
2004 

1 18250039402B 09/07/2018  18:50 Jeremy L Bolf 1 

00111 Moisture SM 2540 G-2011 
%Moisture Calc 

1 18243820003B 08/31/2018  11:09 William C Schwebel 1 

*=This limit was used in the evaluation of the final result 
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REVISED 

ARCADIS 
ELLE Sample #:  SW 9779605 
ELLE Group #:  1981995 
Matrix: Soil 

Sample Description: BAAP-FFTA-SN-1-50-SO Grab Soil 
02118216-1000.7AL00 
Badger Army Ammunition Plant (BAAP) 

Project Name:  Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/28/2018 14:35 
SDG#: PF011-04 

Submittal Date/Time:  08/30/2018 10:15 

 Dry 
Limit of 
Quantitation 

Dry
Limit of 
Detection 

Dry
Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name 

Dry
Result 

EPA 537 mod QSM 5.1 
table B-15 

ng/g ng/g ng/g ng/gLC/MS/MS Miscellaneous 

1 2.0 1.90.616:2 fluorotelomersulfonate 14478 27619-97-2 < 1.9 

1 2.0 1.90.518:2 fluorotelomersulfonate 14478 39108-34-4 < 1.9 

1 3.1 2.00.51NEtFOSAA 14478 2991-50-6 < 2.0 

NEtFOSAA is the acronym for N-ethyl perfluorooctanesulfonamidoacetic Acid. 

1 3.1 2.00.51NMeFOSAA 14478 2355-31-9 < 2.0 

NMeFOSAA is the acronym for N-methyl perfluorooctanesulfonamidoacetic Acid. 

1 0.82 0.610.20Perfluorobutanesulfonate 14478 375-73-5 < 0.61 

1 0.82 0.690.20Perfluorobutanoic acid 14478 375-22-4 < 0.69 

1 1.0 0.690.31Perfluorodecanoic acid 14478 335-76-2 < 0.69 

1 0.82 0.690.20Perfluorododecanoic acid 14478 307-55-1 < 0.69 

1 0.82 0.690.20Perfluoroheptanoic acid 14478 375-85-9 < 0.69 

1 0.82 0.650.20Perfluorohexanesulfonate 14478 355-46-4 < 0.65 

1 0.82 0.690.20Perfluorohexanoic acid 14478 307-24-4 < 0.69 

1 0.82 0.690.20Perfluorononanoic acid 14478 375-95-1 < 0.69 

1 0.82 0.660.20Perfluoro-octanesulfonate 14478 1763-23-1 < 0.66 

1 0.82 0.690.20Perfluorooctanoic acid 14478 335-67-1 1.1 

1 0.82 0.690.20Perfluoropentanoic acid 14478 2706-90-3 < 0.69 

1 0.82 0.690.20Perfluorotetradecanoic acid 14478 376-06-7 < 0.69 

1 0.82 0.690.20Perfluorotridecanoic acid 14478 72629-94-8 < 0.69 

1 0.82 0.690.20Perfluoroundecanoic acid 14478 2058-94-8 < 0.69 

The recovery for the labeled compound used as extraction standards is 
outside the QC acceptance limits as noted on the QC Summary. The 
following corrective action was taken:  The sample was reextracted 
within holding time and extraction standard recoveries were again 
outside QC limits. Both sets of data are included in the data package. 

SW-846 9060A  
modified 

mg/kg mg/kg mg/kg mg/kgWet Chemistry 

1 325 325108TOC Solids/Sludges Combustion 02079 n.a. 3,730 

SW-846 9045D Nov 
2004 

Std. Units Std. Units Std. Units Std. Units 

1 0.01000.01000.0100pH 00394 n.a. 9.39 

The pH was measured in water at 19.9 C. 

SM 2540 G-2011 
%Moisture Calc 

% % % %Wet Chemistry 

1 0.50 0.500.50Moisture 00111 n.a. 3.0 

Moisture represents the loss in weight of the sample after oven drying at 
103 - 105 degrees Celsius. The moisture result reported is on an 
as-received basis. 

*=This limit was used in the evaluation of the final result 
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REVISED 

ARCADIS 
ELLE Sample #:  SW 9779605 
ELLE Group #:  1981995 
Matrix: Soil 

Sample Description: BAAP-FFTA-SN-1-50-SO Grab Soil 
02118216-1000.7AL00 
Badger Army Ammunition Plant (BAAP) 

Project Name:  Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/28/2018 14:35 
SDG#: PF011-04 

Submittal Date/Time:  08/30/2018 10:15 

 Dry 
Limit of 
Quantitation 

Dry
Limit of 
Detection 

Dry
Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name 

Dry
Result 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

14478 PFAS in Soil by LC/MS/MS-DoD EPA 537 mod QSM 5.1 
table B-15 

1 18248026 09/06/2018  13:03 Joshua P Trost 1 

14510 PFAS Solid Prep - DoD EPA 537 mod QSM 5.1 
table B-15 

2 18248026 09/05/2018  17:30 Danielle D McCully 1 

02079 TOC Solids/Sludges Combustion SW-846 9060A  modified 2 18250667633A 09/08/2018  12:29 Drew M Gerhart 1 

00394 pH SW-846 9045D Nov 
2004 

1 18250039402B 09/07/2018  18:50 Jeremy L Bolf 1 

00111 Moisture SM 2540 G-2011 
%Moisture Calc 

1 18243820003B 08/31/2018  11:09 William C Schwebel 1 

*=This limit was used in the evaluation of the final result 
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REVISED 

ARCADIS 
ELLE Sample #:  SW 9779606 
ELLE Group #:  1981995 
Matrix: Soil 

Sample Description: BAAP-FFTA-SN-1-65-SO Grab Soil 
02118216-1000.7AL00 
Badger Army Ammunition Plant (BAAP) 

Project Name:  Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/28/2018 15:15 
SDG#: PF011-05BKG 

Submittal Date/Time:  08/30/2018 10:15 

 Dry 
Limit of 
Quantitation 

Dry
Limit of 
Detection 

Dry
Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name 

Dry
Result 

EPA 537 mod QSM 5.1 
table B-15 

ng/g ng/g ng/g ng/gLC/MS/MS Miscellaneous 

1 1.9 1.80.576:2 fluorotelomersulfonate 14478 27619-97-2 < 1.8 

1 1.9 1.80.478:2 fluorotelomersulfonate 14478 39108-34-4 < 1.8 

1 2.8 1.90.47NEtFOSAA 14478 2991-50-6 < 1.9 

NEtFOSAA is the acronym for N-ethyl perfluorooctanesulfonamidoacetic Acid. 

1 2.8 1.90.47NMeFOSAA 14478 2355-31-9 < 1.9 

NMeFOSAA is the acronym for N-methyl perfluorooctanesulfonamidoacetic Acid. 

1 0.76 0.570.19Perfluorobutanesulfonate 14478 375-73-5 < 0.57 

1 0.76 0.640.19Perfluorobutanoic acid 14478 375-22-4 < 0.64 

1 0.95 0.640.28Perfluorodecanoic acid 14478 335-76-2 < 0.64 

1 0.76 0.640.19Perfluorododecanoic acid 14478 307-55-1 < 0.64 

1 0.76 0.640.19Perfluoroheptanoic acid 14478 375-85-9 < 0.64 

1 0.76 0.610.19Perfluorohexanesulfonate 14478 355-46-4 < 0.61 

1 0.76 0.640.19Perfluorohexanoic acid 14478 307-24-4 < 0.64 

1 0.76 0.640.19Perfluorononanoic acid 14478 375-95-1 < 0.64 

1 0.76 0.610.19Perfluoro-octanesulfonate 14478 1763-23-1 < 0.61 

1 0.76 0.640.19Perfluorooctanoic acid 14478 335-67-1 1.1 

1 0.76 0.640.19Perfluoropentanoic acid 14478 2706-90-3 < 0.64 

1 0.76 0.640.19Perfluorotetradecanoic acid 14478 376-06-7 < 0.64 

1 0.76 0.640.19Perfluorotridecanoic acid 14478 72629-94-8 < 0.64 

1 0.76 0.640.19Perfluoroundecanoic acid 14478 2058-94-8 < 0.64 

The recovery for the labeled compound used as extraction standards is 
outside the QC acceptance limits as noted on the QC Summary. The 
following corrective action was taken:  The sample was reextracted 
within holding time and extraction standard recoveries were again 
outside QC limits. Both sets of data are included in the data package. 

SW-846 9060A  
modified 

mg/kg mg/kg mg/kg mg/kgWet Chemistry 

1 312 312104TOC Solids/Sludges Combustion 02079 n.a. 1,770 

SW-846 9045D Nov 
2004 

Std. Units Std. Units Std. Units Std. Units 

1 0.01000.01000.0100pH 00394 n.a. 9.41 

The pH was measured in water at 19.6 C. 

SM 2540 G-2011 
%Moisture Calc 

% % % %Wet Chemistry 

1 0.50 0.500.50Moisture 00111 n.a. 3.9 

Moisture represents the loss in weight of the sample after oven drying at 
103 - 105 degrees Celsius. The moisture result reported is on an 
as-received basis. 

*=This limit was used in the evaluation of the final result 

Page 14 of 43
PF011  Page 19 of 1492

J



REVISED 

ARCADIS 
ELLE Sample #:  SW 9779606 
ELLE Group #:  1981995 
Matrix: Soil 

Sample Description: BAAP-FFTA-SN-1-65-SO Grab Soil 
02118216-1000.7AL00 
Badger Army Ammunition Plant (BAAP) 

Project Name:  Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/28/2018 15:15 
SDG#: PF011-05BKG 

Submittal Date/Time:  08/30/2018 10:15 

 Dry 
Limit of 
Quantitation 

Dry
Limit of 
Detection 

Dry
Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name 

Dry
Result 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

14478 PFAS in Soil by LC/MS/MS-DoD EPA 537 mod QSM 5.1 
table B-15 

1 18248026 09/06/2018  13:12 Joshua P Trost 1 

14510 PFAS Solid Prep - DoD EPA 537 mod QSM 5.1 
table B-15 

2 18248026 09/05/2018  17:30 Danielle D McCully 1 

02079 TOC Solids/Sludges Combustion SW-846 9060A  modified 1 18250667633A 09/08/2018  12:42 Drew M Gerhart 1 

00394 pH SW-846 9045D Nov 
2004 

1 18250039403A 09/07/2018  19:40 Jeremy L Bolf 1 

00111 Moisture SM 2540 G-2011 
%Moisture Calc 

1 18243820003B 08/31/2018  11:09 William C Schwebel 1 

*=This limit was used in the evaluation of the final result 
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REVISED 

ARCADIS 
ELLE Sample #:  WW 9779610 
ELLE Group #:  1981995 
Matrix: Water 

Sample Description: BAAP-FB-SO-082818 Grab Water 
02118216-1000.7AL00 
Badger Army Ammunition Plant (BAAP) 

Project Name:  Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/28/2018 10:30 
SDG#: PF011-06FB 

Submittal Date/Time:  08/30/2018 10:15 

Limit of 
Quantitation 

Limit of 
Detection 

Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name Result 

EPA 537 mod QSM 5.1 
table B-15 

ng/l ng/l ng/l ng/lLC/MS/MS Miscellaneous 

1 2.6 1.80.886:2 fluorotelomersulfonate 14434 27619-97-2 < 1.8 

1 2.6 1.80.888:2 fluorotelomersulfonate 14434 39108-34-4 < 1.8 

1 2.6 2.10.88NEtFOSAA 14434 2991-50-6 < 2.1 

NEtFOSAA is the acronym for N-ethyl perfluorooctanesulfonamidoacetic Acid. 

1 2.6 2.10.88NMeFOSAA 14434 2355-31-9 < 2.1 

NMeFOSAA is the acronym for N-methyl perfluorooctanesulfonamidoacetic Acid. 

1 1.8 0.970.26Perfluorobutanesulfonate 14434 375-73-5 < 0.97 

1 5.3 4.21.8Perfluorobutanoic acid 14434 375-22-4 < 4.2 

1 1.8 1.10.44Perfluorodecanoic acid 14434 335-76-2 < 1.1 

1 1.8 1.10.44Perfluorododecanoic acid 14434 307-55-1 < 1.1 

1 1.8 1.10.35Perfluoroheptanoic acid 14434 375-85-9 < 1.1 

1 1.8 0.970.35Perfluorohexanesulfonate 14434 355-46-4 < 0.97 

1 1.8 1.10.44Perfluorohexanoic acid 14434 307-24-4 < 1.1 

1 1.8 1.10.35Perfluorononanoic acid 14434 375-95-1 < 1.1 

1 1.8 1.10.44Perfluoro-octanesulfonate 14434 1763-23-1 < 1.1 

1 1.8 1.10.44Perfluorooctanoic acid 14434 335-67-1 < 1.1 

1 5.3 4.21.8Perfluoropentanoic acid 14434 2706-90-3 < 4.2 

1 1.8 1.10.53Perfluorotetradecanoic acid 14434 376-06-7 < 1.1 

1 1.8 1.10.53Perfluorotridecanoic acid 14434 72629-94-8 < 1.1 

1 1.8 1.10.44Perfluoroundecanoic acid 14434 2058-94-8 < 1.1 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

14434 PFAS in Water by 
LC/MS/MS-DoD 

EPA 537 mod QSM 5.1 
table B-15 

1 18249001 09/07/2018  12:49 Marissa C Drexinger 1 

14465 PFAS Water Prep - DoD EPA 537 mod QSM 5.1 
table B-15 

2 18249001 09/06/2018  08:00 Courtney J Fatta 1 

*=This limit was used in the evaluation of the final result 
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REVISED 

ARCADIS 
ELLE Sample #:  SW 9779611 
ELLE Group #:  1981995 
Matrix: Soil 

Sample Description: BAAP-FD-SO-082818 Grab Soil 
02118216-1000.7AL00 
Badger Army Ammunition Plant (BAAP) 

Project Name:  Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/28/2018 
SDG#: PF011-07FD 

Submittal Date/Time:  08/30/2018 10:15 

 Dry 
Limit of 
Quantitation 

Dry
Limit of 
Detection 

Dry
Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name 

Dry
Result 

EPA 537 mod QSM 5.1 
table B-15 

ng/g ng/g ng/g ng/gLC/MS/MS Miscellaneous 

1 1.9 1.80.576:2 fluorotelomersulfonate 14478 27619-97-2 < 1.8 

1 1.9 1.80.478:2 fluorotelomersulfonate 14478 39108-34-4 < 1.8 

1 2.8 1.90.47NEtFOSAA 14478 2991-50-6 < 1.9 

NEtFOSAA is the acronym for N-ethyl perfluorooctanesulfonamidoacetic Acid. 

1 2.8 1.90.47NMeFOSAA 14478 2355-31-9 < 1.9 

NMeFOSAA is the acronym for N-methyl perfluorooctanesulfonamidoacetic Acid. 

1 0.76 0.570.19Perfluorobutanesulfonate 14478 375-73-5 < 0.57 

1 0.76 0.640.19Perfluorobutanoic acid 14478 375-22-4 < 0.64 

1 0.95 0.640.28Perfluorodecanoic acid 14478 335-76-2 < 0.64 

1 0.76 0.640.19Perfluorododecanoic acid 14478 307-55-1 < 0.64 

1 0.76 0.640.19Perfluoroheptanoic acid 14478 375-85-9 < 0.64 

1 0.76 0.610.19Perfluorohexanesulfonate 14478 355-46-4 < 0.61 

1 0.76 0.640.19Perfluorohexanoic acid 14478 307-24-4 < 0.64 

1 0.76 0.640.19Perfluorononanoic acid 14478 375-95-1 < 0.64 

1 0.76 0.620.19Perfluoro-octanesulfonate 14478 1763-23-1 < 0.62 

1 0.76 0.640.19Perfluorooctanoic acid 14478 335-67-1 2.5 

1 0.76 0.640.19Perfluoropentanoic acid 14478 2706-90-3 < 0.64 

1 0.76 0.640.19Perfluorotetradecanoic acid 14478 376-06-7 < 0.64 

1 0.76 0.640.19Perfluorotridecanoic acid 14478 72629-94-8 < 0.64 

1 0.76 0.640.19Perfluoroundecanoic acid 14478 2058-94-8 < 0.64 

SW-846 9060A  
modified 

mg/kg mg/kg mg/kg mg/kgWet Chemistry 

1 307 307102TOC Solids/Sludges Combustion 02079 n.a. 2,040 

SW-846 9045D Nov 
2004 

Std. Units Std. Units Std. Units Std. Units 

1 0.01000.01000.0100pH 00394 n.a. 9.44 

The pH was measured in water at 19.9 C. 

SM 2540 G-2011 
%Moisture Calc 

% % % %Wet Chemistry 

1 0.50 0.500.50Moisture 00111 n.a. 2.2 

Moisture represents the loss in weight of the sample after oven drying at 
103 - 105 degrees Celsius. The moisture result reported is on an 
as-received basis. 

*=This limit was used in the evaluation of the final result 
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REVISED 

ARCADIS 
ELLE Sample #:  SW 9779611 
ELLE Group #:  1981995 
Matrix: Soil 

Sample Description: BAAP-FD-SO-082818 Grab Soil 
02118216-1000.7AL00 
Badger Army Ammunition Plant (BAAP) 

Project Name:  Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/28/2018 
SDG#: PF011-07FD 

Submittal Date/Time:  08/30/2018 10:15 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

14478 PFAS in Soil by LC/MS/MS-DoD EPA 537 mod QSM 5.1 
table B-15 

1 18248026 09/06/2018  13:48 Joshua P Trost 1 

14510 PFAS Solid Prep - DoD EPA 537 mod QSM 5.1 
table B-15 

2 18248026 09/05/2018  17:30 Danielle D McCully 1 

02079 TOC Solids/Sludges Combustion SW-846 9060A  modified 1 18250667633B 09/08/2018  13:34 Drew M Gerhart 1 

00394 pH SW-846 9045D Nov 
2004 

1 18250039403A 09/07/2018  19:40 Jeremy L Bolf 1 

00111 Moisture SM 2540 G-2011 
%Moisture Calc 

1 18243820003B 08/31/2018  11:09 William C Schwebel 1 

*=This limit was used in the evaluation of the final result 
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REVISED 

ARCADIS 
ELLE Sample #:  SW 9779612 
ELLE Group #:  1981995 
Matrix: Soil 

Sample Description: BAAP-FFTA-SN-1-80-SO Grab Soil 
02118216-1000.7AL00 
Badger Army Ammunition Plant (BAAP) 

Project Name:  Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/29/2018 08:20 
SDG#: PF011-08 

Submittal Date/Time:  08/30/2018 10:15 

 Dry 
Limit of 
Quantitation 

Dry
Limit of 
Detection 

Dry
Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name 

Dry
Result 

EPA 537 mod QSM 5.1 
table B-15 

ng/g ng/g ng/g ng/gLC/MS/MS Miscellaneous 

1 1.9 1.80.566:2 fluorotelomersulfonate 14478 27619-97-2 < 1.8 

1 1.9 1.80.478:2 fluorotelomersulfonate 14478 39108-34-4 < 1.8 

1 2.8 1.90.47NEtFOSAA 14478 2991-50-6 < 1.9 

NEtFOSAA is the acronym for N-ethyl perfluorooctanesulfonamidoacetic Acid. 

1 2.8 1.90.47NMeFOSAA 14478 2355-31-9 < 1.9 

NMeFOSAA is the acronym for N-methyl perfluorooctanesulfonamidoacetic Acid. 

1 0.75 0.560.19Perfluorobutanesulfonate 14478 375-73-5 < 0.56 

1 0.75 0.630.19Perfluorobutanoic acid 14478 375-22-4 < 0.63 

1 0.93 0.630.28Perfluorodecanoic acid 14478 335-76-2 < 0.63 

1 0.75 0.630.19Perfluorododecanoic acid 14478 307-55-1 < 0.63 

1 0.75 0.630.19Perfluoroheptanoic acid 14478 375-85-9 < 0.63 

1 0.75 0.600.19Perfluorohexanesulfonate 14478 355-46-4 < 0.60 

1 0.75 0.630.19Perfluorohexanoic acid 14478 307-24-4 < 0.63 

1 0.75 0.630.19Perfluorononanoic acid 14478 375-95-1 < 0.63 

1 0.75 0.610.19Perfluoro-octanesulfonate 14478 1763-23-1 < 0.61 

1 0.75 0.630.19Perfluorooctanoic acid 14478 335-67-1 0.25   J 

1 0.75 0.630.19Perfluoropentanoic acid 14478 2706-90-3 < 0.63 

1 0.75 0.630.19Perfluorotetradecanoic acid 14478 376-06-7 < 0.63 

1 0.75 0.630.19Perfluorotridecanoic acid 14478 72629-94-8 < 0.63 

1 0.75 0.630.19Perfluoroundecanoic acid 14478 2058-94-8 < 0.63 

The recovery for the labeled compound used as extraction standards is 
outside the QC acceptance limits as noted on the QC Summary. The 
following corrective action was taken:  The sample was reextracted 
within holding time and extraction standard recoveries were again 
outside QC limits. Both sets of data are included in the data package. 

SW-846 9060A  
modified 

mg/kg mg/kg mg/kg mg/kgWet Chemistry 

1 308 308103TOC Solids/Sludges Combustion 02079 n.a. 1,690 

SW-846 9045D Nov 
2004 

Std. Units Std. Units Std. Units Std. Units 

1 0.01000.01000.0100pH 00394 n.a. 9.38 

The pH was measured in water at 19.9 C. 

SM 2540 G-2011 
%Moisture Calc 

% % % %Wet Chemistry 

1 0.50 0.500.50Moisture 00111 n.a. 1.7 

Moisture represents the loss in weight of the sample after oven drying at 
103 - 105 degrees Celsius. The moisture result reported is on an 
as-received basis. 

*=This limit was used in the evaluation of the final result 
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REVISED 

ARCADIS 
ELLE Sample #:  SW 9779612 
ELLE Group #:  1981995 
Matrix: Soil 

Sample Description: BAAP-FFTA-SN-1-80-SO Grab Soil 
02118216-1000.7AL00 
Badger Army Ammunition Plant (BAAP) 

Project Name:  Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/29/2018 08:20 
SDG#: PF011-08 

Submittal Date/Time:  08/30/2018 10:15 

 Dry 
Limit of 
Quantitation 

Dry
Limit of 
Detection 

Dry
Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name 

Dry
Result 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

14478 PFAS in Soil by LC/MS/MS-DoD EPA 537 mod QSM 5.1 
table B-15 

1 18248026 09/06/2018  13:57 Joshua P Trost 1 

14510 PFAS Solid Prep - DoD EPA 537 mod QSM 5.1 
table B-15 

2 18248026 09/05/2018  17:30 Danielle D McCully 1 

02079 TOC Solids/Sludges Combustion SW-846 9060A  modified 1 18250667632B 09/08/2018  09:15 Drew M Gerhart 1 

00394 pH SW-846 9045D Nov 
2004 

1 18250039402B 09/07/2018  18:50 Jeremy L Bolf 1 

00111 Moisture SM 2540 G-2011 
%Moisture Calc 

1 18243820003B 08/31/2018  11:09 William C Schwebel 1 

*=This limit was used in the evaluation of the final result 
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REVISED 

ARCADIS 
ELLE Sample #:  SW 9779613 
ELLE Group #:  1981995 
Matrix: Soil 

Sample Description: BAAP-FFTA-SN-1-WT84-SO Grab Soil 
02118216-1000.7AL00 
Badger Army Ammunition Plant (BAAP) 

Project Name:  Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/29/2018 08:50 
SDG#: PF011-09 

Submittal Date/Time:  08/30/2018 10:15 

 Dry 
Limit of 
Quantitation 

Dry
Limit of 
Detection 

Dry
Detection 
Limit* DF 

CAT 
No. CAS Number Analysis Name 

Dry
Result 

EPA 537 mod QSM 5.1 
table B-15 

ng/g ng/g ng/g ng/gLC/MS/MS Miscellaneous 

1 2.0 1.90.606:2 fluorotelomersulfonate 14478 27619-97-2 < 1.9 

1 2.0 1.90.508:2 fluorotelomersulfonate 14478 39108-34-4 < 1.9 

1 3.0 2.00.50NEtFOSAA 14478 2991-50-6 < 2.0 

NEtFOSAA is the acronym for N-ethyl perfluorooctanesulfonamidoacetic Acid. 

1 3.0 2.00.50NMeFOSAA 14478 2355-31-9 < 2.0 

NMeFOSAA is the acronym for N-methyl perfluorooctanesulfonamidoacetic Acid. 

1 0.80 0.600.20Perfluorobutanesulfonate 14478 375-73-5 < 0.60 

1 0.80 0.680.20Perfluorobutanoic acid 14478 375-22-4 < 0.68 

1 1.0 0.680.30Perfluorodecanoic acid 14478 335-76-2 < 0.68 

1 0.80 0.680.20Perfluorododecanoic acid 14478 307-55-1 < 0.68 

1 0.80 0.680.20Perfluoroheptanoic acid 14478 375-85-9 < 0.68 

1 0.80 0.640.20Perfluorohexanesulfonate 14478 355-46-4 < 0.64 

1 0.80 0.680.20Perfluorohexanoic acid 14478 307-24-4 < 0.68 

1 0.80 0.680.20Perfluorononanoic acid 14478 375-95-1 < 0.68 

1 0.80 0.650.20Perfluoro-octanesulfonate 14478 1763-23-1 < 0.65 

1 0.80 0.680.20Perfluorooctanoic acid 14478 335-67-1 5.0 

1 0.80 0.680.20Perfluoropentanoic acid 14478 2706-90-3 < 0.68 

1 0.80 0.680.20Perfluorotetradecanoic acid 14478 376-06-7 < 0.68 

1 0.80 0.680.20Perfluorotridecanoic acid 14478 72629-94-8 < 0.68 

1 0.80 0.680.20Perfluoroundecanoic acid 14478 2058-94-8 < 0.68 

SW-846 9060A  
modified 

mg/kg mg/kg mg/kg mg/kgWet Chemistry 

1 311 311104TOC Solids/Sludges Combustion 02079 n.a. 822 

SW-846 9045D Nov 
2004 

Std. Units Std. Units Std. Units Std. Units 

1 0.01000.01000.0100pH 00394 n.a. 9.24 

The pH was measured in water at 19.8 C. 

SM 2540 G-2011 
%Moisture Calc 

% % % %Wet Chemistry 

1 0.50 0.500.50Moisture 00111 n.a. 1.5 

Moisture represents the loss in weight of the sample after oven drying at 
103 - 105 degrees Celsius. The moisture result reported is on an 
as-received basis. 

*=This limit was used in the evaluation of the final result 
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REVISED 

 

 

ARCADIS 
ELLE Sample #:  SW 9779613 
ELLE Group #:  1981995 
Matrix: Soil 

Sample Description: BAAP-FFTA-SN-1-WT84-SO Grab Soil 
      02118216-1000.7AL00 
      Badger Army Ammunition Plant (BAAP) 
  
Project Name:   Badger Army Ammunition Plant (BAAP) 

Collection Date/Time: 08/29/2018 08:50  
SDG#:     PF011-09 

Submittal Date/Time:  08/30/2018 10:15 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

14478 PFAS in Soil by LC/MS/MS-DoD EPA 537 mod QSM 5.1 
table B-15 

1 18248026 09/06/2018  14:06 Joshua P Trost 1 

14510 PFAS Solid Prep - DoD EPA 537 mod QSM 5.1 
table B-15 

2 18248026 09/05/2018  17:30 Danielle D McCully 1 

02079 TOC Solids/Sludges Combustion SW-846 9060A  modified 1 18250667633B 09/08/2018  14:13 Drew M Gerhart 1 

00394 pH SW-846 9045D Nov 
2004 

1 18250039402B 09/07/2018  18:50 Jeremy L Bolf 1 

00111 Moisture SM 2540 G-2011 
%Moisture Calc 

1 18243820003B 08/31/2018  11:09 William C Schwebel 1 

*=This limit was used in the evaluation of the final result 
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Uniform Federal Policy-Quality Assurance Project Plan Addendum, USAEC PFAS PA/SI   

Contract Number: W912DR-18-D-0004/ W912DR-18-F-0685 

Attachment 5 

Validated Sample Analytical Results 



Attachment A-5. Validated Analytical Results (Groundwater)

Badger Army Ammunition Plant, Wisconsin

USACE PFAS PA/SI

Location

Sample/Parent ID

Sample Date

Sample Type

Matrix Ground Water Ground Water

CAS

DOD Tapwater 

RSL 0.1

DOD Tapwater 

RSL 1.0 Units Qual Result Qual Result Qual

27619-97-2 ng/l U 2.5 U 1.7 U

39108-34-4 ng/l U 2.5 U 1.7 U

2991-50-6 ng/l U 3.0 U 2.0 U

2355-31-9 ng/l U 3.0 U 2.0 U

375-73-5 40000 400000 ng/l U 1.4 U 0.94 U

375-22-4 ng/l U 6.0 U 11

335-76-2 ng/l U 1.5 U 1.0 U

307-55-1 ng/l U 1.5 U 1.0 U

375-85-9 ng/l U 1.5 U 1.0 U

355-46-4 ng/l U 1.4 U 0.94 U

307-24-4 ng/l U 1.5 U 1.4 J

375-95-1 ng/l U 1.5 U 1.0 U

1763-23-1 40 400 ng/l U 1.5 U 3.4

335-67-1 40 400 ng/l U 1.5 U 1.2 J

2706-90-3 ng/l U 6.0 U 5.2

376-06-7 ng/l U 1.5 U 1.0 U

72629-94-8 ng/l U 1.5 U 1.0 U

2058-94-8 ng/l U 1.5 U 1.0 U

PBGP-PBN-1302BPBGP-PBM-8201 PBGP-PBN-1302A

BAAP-PBGP-PBM-8201 BAAP-PBGP-PBN-1302A BAAP-PBGP-PBN-1302B

09/05/2018 08/31/2018 08/31/2018

N N N

Ground Water

Analyte Result

PFASs

N-Methylperfluoroocatane Sulfonamidoacetic Acid (MeFOSAA) 2.0

Perfluorobutane sulfonic acid (PFBS) 0.91

Perfluorobutanoic acid (PFBA) 4.0

6:2 Fluorotelomer Sulfonic Acid (6:2 FTSA) 1.7

8:2 Fluorotelomer Sulfonic Acid (8:2 FTSA) 1.7

N-Ethyl Perfluorooctane Sulfonamidoacetic Acid  (EtFOSAA) 2.0

Perfluorohexane sulfonic acid (PFHxS) 0.91

Perfluorohexanoic acid (PFHxA) 0.99

Perfluorononanoic acid (PFNA) 0.99

Perfluorodecanoic acid (PFDA) 0.99

Perfluorododecanoic acid (PFDoA) 0.99

Perfluoroheptanoic acid (PFHpA) 0.99

Perfluorotetradecanoic acid (PFTeA) 0.99

Perfluorotridecanoic acid (PFTrDA) 0.99

Perfluoroundecanoic acid (PFUdA) 0.99

Perfluorooctanesulfonic acid (PFOS) 0.99

Perfluorooctanoic acid (PFOA) 0.99

Perfluoropentanoic acid (PFPeA) 4.0



Notes:

When only one PFAS compound is detected in a sample, the Regional Screening Levels for PFOS, PFOA, and PFBS fall under United States 

Department of Defence Tapwater Screening Levels (US DOD Tapwater 1.0). When mutliple PFAS compounds are detected, a factor of 0.1 is applied 

to the US DOD Tapwater 1.0 screening level. 

Acronyms:

BAAP = Badger Army Ammunition Plant

Bold = Detected result above the level of detection

Shaded = Value exceeds HAL

CAS = Chemical Abstracts Service number

FD = field duplicate sample

ID = identification

N = primary sample

ng/L = nanograms per liter

% = percent

PBGP = Propellant Buring Ground Plume

Qual = qualifier

-- = Not Applicable

Qualifier:

J = The analyte was positively identified; however the associated numerical value is an estimated concentration only

U = The analyte was analyzed for but the result was not detected above the method detection limit.



Attachment A-5. Validated Analytical Results (Groundwater)

Badger Army Ammunition Plant, Wisconsin

USACE PFAS PA/SI

Location

Sample/Parent ID

Sample Date

Sample Type

Matrix

CAS

DOD Tapwater 

RSL 0.1

DOD Tapwater 

RSL 1.0 Units

27619-97-2 ng/l

39108-34-4 ng/l

2991-50-6 ng/l

2355-31-9 ng/l

375-73-5 40000 400000 ng/l

375-22-4 ng/l

335-76-2 ng/l

307-55-1 ng/l

375-85-9 ng/l

355-46-4 ng/l

307-24-4 ng/l

375-95-1 ng/l

1763-23-1 40 400 ng/l

335-67-1 40 400 ng/l

2706-90-3 ng/l

376-06-7 ng/l

72629-94-8 ng/l

2058-94-8 ng/l

Analyte

PFASs

N-Methylperfluoroocatane Sulfonamidoacetic Acid (MeFOSAA)

Perfluorobutane sulfonic acid (PFBS)

Perfluorobutanoic acid (PFBA)

6:2 Fluorotelomer Sulfonic Acid (6:2 FTSA)

8:2 Fluorotelomer Sulfonic Acid (8:2 FTSA)

N-Ethyl Perfluorooctane Sulfonamidoacetic Acid  (EtFOSAA)

Perfluorohexane sulfonic acid (PFHxS)

Perfluorohexanoic acid (PFHxA)

Perfluorononanoic acid (PFNA)

Perfluorodecanoic acid (PFDA)

Perfluorododecanoic acid (PFDoA)

Perfluoroheptanoic acid (PFHpA)

Perfluorotetradecanoic acid (PFTeA)

Perfluorotridecanoic acid (PFTrDA)

Perfluoroundecanoic acid (PFUdA)

Perfluorooctanesulfonic acid (PFOS)

Perfluorooctanoic acid (PFOA)

Perfluoropentanoic acid (PFPeA)

Ground Water Ground Water Ground Water

Result Qual Result Qual Result Qual

1.8 U 2.5 U 5.1 U

1.8 U 2.5 U 5.1 U

2.1 U 3.0 U 2.0 U

2.1 U 3.0 U 2.0 U

0.98 U 1.4 U 0.93 U

4.3 U 8.5 4.0 U

1.1 U 1.5 U 1.0 U

1.1 U 1.5 U 1.0 U

1.1 U 1.5 U 1.0 U

0.98 U 1.4 U 0.93 U

1.1 U 1.7 J 1.0 U

1.1 U 1.5 U 1.0 U

1.1 U 1.5 U 1.3 J

3.5 1.5 U 1.0 U

4.3 U 7.7 4.0 U

1.1 U 1.5 U 1.0 U

1.1 U 1.5 U 1.0 U

1.1 U 1.5 U 1.0 U

PBGP-PBN-1302C PBGP-PBN-1302D PBGP-PBN-8201A

BAAP-PBGP-PBN-1302C BAAP-PBGP-PBN-1302D BAAP-PBGP-PBN-8201A

09/04/2018 08/31/2018 08/29/2018

N N N



Notes:

When only one PFAS compound is detected in a sample, the Regional Screening Levels for PFOS, PFOA, and PFBS fall under United States 

Department of Defence Tapwater Screening Levels (US DOD Tapwater 1.0). When mutliple PFAS compounds are detected, a factor of 0.1 is applied 

to the US DOD Tapwater 1.0 screening level. 

Acronyms:

BAAP = Badger Army Ammunition Plant

Bold = Detected result above the level of detection

Shaded = Value exceeds HAL

CAS = Chemical Abstracts Service number

FD = field duplicate sample

ID = identification

N = primary sample

ng/L = nanograms per liter

% = percent

PBGP = Propellant Buring Ground Plume

Qual = qualifier

-- = Not Applicable

Qualifier:

J = The analyte was positively identified; however the associated numerical value is an estimated concentration only

U = The analyte was analyzed for but the result was not detected above the method detection limit.



Attachment A-5. Validated Analytical Results (Groundwater)

Badger Army Ammunition Plant, Wisconsin

USACE PFAS PA/SI

Location

Sample/Parent ID

Sample Date

Sample Type

Matrix

CAS

DOD Tapwater 

RSL 0.1

DOD Tapwater 

RSL 1.0 Units

27619-97-2 ng/l

39108-34-4 ng/l

2991-50-6 ng/l

2355-31-9 ng/l

375-73-5 40000 400000 ng/l

375-22-4 ng/l

335-76-2 ng/l

307-55-1 ng/l

375-85-9 ng/l

355-46-4 ng/l

307-24-4 ng/l

375-95-1 ng/l

1763-23-1 40 400 ng/l

335-67-1 40 400 ng/l

2706-90-3 ng/l

376-06-7 ng/l

72629-94-8 ng/l

2058-94-8 ng/l

Analyte

PFASs

N-Methylperfluoroocatane Sulfonamidoacetic Acid (MeFOSAA)

Perfluorobutane sulfonic acid (PFBS)

Perfluorobutanoic acid (PFBA)

6:2 Fluorotelomer Sulfonic Acid (6:2 FTSA)

8:2 Fluorotelomer Sulfonic Acid (8:2 FTSA)

N-Ethyl Perfluorooctane Sulfonamidoacetic Acid  (EtFOSAA)

Perfluorohexane sulfonic acid (PFHxS)

Perfluorohexanoic acid (PFHxA)

Perfluorononanoic acid (PFNA)

Perfluorodecanoic acid (PFDA)

Perfluorododecanoic acid (PFDoA)

Perfluoroheptanoic acid (PFHpA)

Perfluorotetradecanoic acid (PFTeA)

Perfluorotridecanoic acid (PFTrDA)

Perfluoroundecanoic acid (PFUdA)

Perfluorooctanesulfonic acid (PFOS)

Perfluorooctanoic acid (PFOA)

Perfluoropentanoic acid (PFPeA)

Ground Water Ground Water Ground Water

Result Qual Result Qual Result Qual

1.8 U 1.9 U 1.7 U

1.8 U 1.9 U 1.7 U

2.2 U 2.3 U 2.0 U

2.2 U 2.3 U 2.0 U

0.99 U 1.0 U 0.93 U

4.3 U 4.5 U 4.1 U

1.1 U 1.1 U 1.0 U

1.1 U 1.1 U 1.0 U

1.1 U 1.1 U 1.0 U

0.99 U 1.0 U 0.93 U

1.4 J 1.1 U 1.0 U

1.1 U 1.1 U 1.0 U

1.1 U 1.1 U 1.0 U

1.6 J 1.1 U 1.0 U

4.3 U 4.5 U 4.1 U

1.1 U 1.1 U 1.0 U

1.1 U 1.1 U 1.0 U

1.1 U 1.1 U 1.0 U

PBGP-PBN-8201B PBGP-PBN-8201C PBGP-PBN-8205B

BAAP-PBGP-PBN-8205BBAAP-PBGP-PBN-8201B BAAP-PBGP-PBN-8201C

08/29/2018 08/28/2018 08/29/2018

N N N



Notes:

When only one PFAS compound is detected in a sample, the Regional Screening Levels for PFOS, PFOA, and PFBS fall under United States 

Department of Defence Tapwater Screening Levels (US DOD Tapwater 1.0). When mutliple PFAS compounds are detected, a factor of 0.1 is applied 

to the US DOD Tapwater 1.0 screening level. 

Acronyms:

BAAP = Badger Army Ammunition Plant

Bold = Detected result above the level of detection

Shaded = Value exceeds HAL

CAS = Chemical Abstracts Service number

FD = field duplicate sample

ID = identification

N = primary sample

ng/L = nanograms per liter

% = percent

PBGP = Propellant Buring Ground Plume

Qual = qualifier

-- = Not Applicable

Qualifier:

J = The analyte was positively identified; however the associated numerical value is an estimated concentration only

U = The analyte was analyzed for but the result was not detected above the method detection limit.



Attachment A-5. Validated Analytical Results (Groundwater)

Badger Army Ammunition Plant, Wisconsin

USACE PFAS PA/SI

Location

Sample/Parent ID

Sample Date

Sample Type

Matrix

CAS

DOD Tapwater 

RSL 0.1

DOD Tapwater 

RSL 1.0 Units

27619-97-2 ng/l

39108-34-4 ng/l

2991-50-6 ng/l

2355-31-9 ng/l

375-73-5 40000 400000 ng/l

375-22-4 ng/l

335-76-2 ng/l

307-55-1 ng/l

375-85-9 ng/l

355-46-4 ng/l

307-24-4 ng/l

375-95-1 ng/l

1763-23-1 40 400 ng/l

335-67-1 40 400 ng/l

2706-90-3 ng/l

376-06-7 ng/l

72629-94-8 ng/l

2058-94-8 ng/l

Analyte

PFASs

N-Methylperfluoroocatane Sulfonamidoacetic Acid (MeFOSAA)

Perfluorobutane sulfonic acid (PFBS)

Perfluorobutanoic acid (PFBA)

6:2 Fluorotelomer Sulfonic Acid (6:2 FTSA)

8:2 Fluorotelomer Sulfonic Acid (8:2 FTSA)

N-Ethyl Perfluorooctane Sulfonamidoacetic Acid  (EtFOSAA)

Perfluorohexane sulfonic acid (PFHxS)

Perfluorohexanoic acid (PFHxA)

Perfluorononanoic acid (PFNA)

Perfluorodecanoic acid (PFDA)

Perfluorododecanoic acid (PFDoA)

Perfluoroheptanoic acid (PFHpA)

Perfluorotetradecanoic acid (PFTeA)

Perfluorotridecanoic acid (PFTrDA)

Perfluoroundecanoic acid (PFUdA)

Perfluorooctanesulfonic acid (PFOS)

Perfluorooctanoic acid (PFOA)

Perfluoropentanoic acid (PFPeA)

Ground Water Ground Water Ground Water

Result Qual Result Qual Result Qual

1.7 U 1.7 J 1.8 U

1.7 U 1.7 U 1.8 U

2.0 U 4.3 2.1 U

2.0 U 2.0 U 2.1 U

0.93 U 0.93 U 0.96 U

4.0 U 5.6 6.6

1.0 U 1.0 U 1.1 U

1.0 U 1.0 U 1.1 U

1.0 U 1.0 U 1.1 U

0.93 U 0.93 U 0.96 U

1.0 U 1.0 J 1.1 U

1.0 U 1.0 U 1.1 U

1.0 U 1.6 J 1.1 U

1.0 U 2.0 1.2 J

4.0 U 4.0 U 4.2 U

1.0 U 1.0 U 1.1 U

1.0 U 1.0 U 1.1 U

1.0 U 1.0 U 1.1 U

PBGP-PBN-9301B PBGP-PBN-9301C

BAAP-PBGP-PBN-9301B BAAP-PBGP-PBN-9301C BAAP-PBGP-PBN-9303B

PBGP-PBN-9303B

09/04/2018 09/04/2018

N N N

09/05/2018



Notes:

When only one PFAS compound is detected in a sample, the Regional Screening Levels for PFOS, PFOA, and PFBS fall under United States 

Department of Defence Tapwater Screening Levels (US DOD Tapwater 1.0). When mutliple PFAS compounds are detected, a factor of 0.1 is applied 

to the US DOD Tapwater 1.0 screening level. 

Acronyms:

BAAP = Badger Army Ammunition Plant

Bold = Detected result above the level of detection

Shaded = Value exceeds HAL

CAS = Chemical Abstracts Service number

FD = field duplicate sample

ID = identification

N = primary sample

ng/L = nanograms per liter

% = percent

PBGP = Propellant Buring Ground Plume

Qual = qualifier

-- = Not Applicable

Qualifier:

J = The analyte was positively identified; however the associated numerical value is an estimated concentration only

U = The analyte was analyzed for but the result was not detected above the method detection limit.



Attachment A-5. Validated Analytical Results (Groundwater)

Badger Army Ammunition Plant, Wisconsin

USACE PFAS PA/SI

Location

Sample/Parent ID

Sample Date

Sample Type

Matrix

CAS

DOD Tapwater 

RSL 0.1

DOD Tapwater 

RSL 1.0 Units

27619-97-2 ng/l

39108-34-4 ng/l

2991-50-6 ng/l

2355-31-9 ng/l

375-73-5 40000 400000 ng/l

375-22-4 ng/l

335-76-2 ng/l

307-55-1 ng/l

375-85-9 ng/l

355-46-4 ng/l

307-24-4 ng/l

375-95-1 ng/l

1763-23-1 40 400 ng/l

335-67-1 40 400 ng/l

2706-90-3 ng/l

376-06-7 ng/l

72629-94-8 ng/l

2058-94-8 ng/l

Analyte

PFASs

N-Methylperfluoroocatane Sulfonamidoacetic Acid (MeFOSAA)

Perfluorobutane sulfonic acid (PFBS)

Perfluorobutanoic acid (PFBA)

6:2 Fluorotelomer Sulfonic Acid (6:2 FTSA)

8:2 Fluorotelomer Sulfonic Acid (8:2 FTSA)

N-Ethyl Perfluorooctane Sulfonamidoacetic Acid  (EtFOSAA)

Perfluorohexane sulfonic acid (PFHxS)

Perfluorohexanoic acid (PFHxA)

Perfluorononanoic acid (PFNA)

Perfluorodecanoic acid (PFDA)

Perfluorododecanoic acid (PFDoA)

Perfluoroheptanoic acid (PFHpA)

Perfluorotetradecanoic acid (PFTeA)

Perfluorotridecanoic acid (PFTrDA)

Perfluoroundecanoic acid (PFUdA)

Perfluorooctanesulfonic acid (PFOS)

Perfluorooctanoic acid (PFOA)

Perfluoropentanoic acid (PFPeA)

Ground Water Ground Water Ground Water

Result Qual Result Qual Result Qual

1.8 U 2.5 U 1.7 U

1.8 U 2.5 U 1.7 U

2.1 U 3.0 U 2.1 U

2.1 U 3.0 U 2.1 U

0.98 U 1.4 U 0.95 U

7.1 30 4.2 U

1.1 J 1.5 U 1.0 U

1.1 U 1.5 U 1.0 U

1.2 J 2.9 1.0 U

0.98 U 1.7 J 0.95 U

1.6 J 5.6 1.0 U

1.1 J 1.5 U 1.0 U

7.8 14 1.0 U

3.8 5.5 1.0 U

4.3 U 24 4.2 U

1.1 U 1.5 U 1.0 U

1.1 U 1.5 U 1.0 U

1.1 U 1.5 U 1.0 U

BAAP-PBGP-PBN-9303C BAAP-PBGP-PBN-9303D

PBGP-PBN-9303C PBGP-PBN-9303D PGBP-PGM-8203

BAAP-PBGP-PBM-8203

N

09/05/2018 09/05/2018 08/30/2018

N N



Notes:

When only one PFAS compound is detected in a sample, the Regional Screening Levels for PFOS, PFOA, and PFBS fall under United States 

Department of Defence Tapwater Screening Levels (US DOD Tapwater 1.0). When mutliple PFAS compounds are detected, a factor of 0.1 is applied 

to the US DOD Tapwater 1.0 screening level. 

Acronyms:

BAAP = Badger Army Ammunition Plant

Bold = Detected result above the level of detection

Shaded = Value exceeds HAL

CAS = Chemical Abstracts Service number

FD = field duplicate sample

ID = identification

N = primary sample

ng/L = nanograms per liter

% = percent

PBGP = Propellant Buring Ground Plume

Qual = qualifier

-- = Not Applicable

Qualifier:

J = The analyte was positively identified; however the associated numerical value is an estimated concentration only

U = The analyte was analyzed for but the result was not detected above the method detection limit.



Attachment A-5. Validated Analytical Results (Groundwater)

Badger Army Ammunition Plant, Wisconsin

USACE PFAS PA/SI

Location

Sample/Parent ID

Sample Date

Sample Type

Matrix

CAS

DOD Tapwater 

RSL 0.1

DOD Tapwater 

RSL 1.0 Units

27619-97-2 ng/l

39108-34-4 ng/l

2991-50-6 ng/l

2355-31-9 ng/l

375-73-5 40000 400000 ng/l

375-22-4 ng/l

335-76-2 ng/l

307-55-1 ng/l

375-85-9 ng/l

355-46-4 ng/l

307-24-4 ng/l

375-95-1 ng/l

1763-23-1 40 400 ng/l

335-67-1 40 400 ng/l

2706-90-3 ng/l

376-06-7 ng/l

72629-94-8 ng/l

2058-94-8 ng/l

Analyte

PFASs

N-Methylperfluoroocatane Sulfonamidoacetic Acid (MeFOSAA)

Perfluorobutane sulfonic acid (PFBS)

Perfluorobutanoic acid (PFBA)

6:2 Fluorotelomer Sulfonic Acid (6:2 FTSA)

8:2 Fluorotelomer Sulfonic Acid (8:2 FTSA)

N-Ethyl Perfluorooctane Sulfonamidoacetic Acid  (EtFOSAA)

Perfluorohexane sulfonic acid (PFHxS)

Perfluorohexanoic acid (PFHxA)

Perfluorononanoic acid (PFNA)

Perfluorodecanoic acid (PFDA)

Perfluorododecanoic acid (PFDoA)

Perfluoroheptanoic acid (PFHpA)

Perfluorotetradecanoic acid (PFTeA)

Perfluorotridecanoic acid (PFTrDA)

Perfluoroundecanoic acid (PFUdA)

Perfluorooctanesulfonic acid (PFOS)

Perfluorooctanoic acid (PFOA)

Perfluoropentanoic acid (PFPeA)

Ground Water Ground Water Ground Water

Result Qual Result Qual Result Qual

1.8 U 1.8 U 2.0 U

1.8 U 1.8 U 2.0 U

2.2 U 2.1 U 2.4 U

2.2 U 2.1 U 2.4 U

0.99 U 0.96 U 1.1 U

4.3 U 4.2 U 6.8

1.1 U 1.1 U 1.2 U

1.1 U 1.1 U 1.2 U

1.1 U 1.1 U 1.2 U

0.99 U 0.96 U 1.1 U

1.1 U 1.1 U 1.2 J

1.1 U 1.1 U 1.2 U

1.5 J 1.1 U 2.2

1.1 U 1.1 U 2.8

4.3 U 4.2 U 4.8 U

1.1 U 1.1 U 1.2 U

1.1 U 1.1 U 1.2 U

1.1 U 1.1 U 1.2 U

PGBP-PGN-8205CPGBP-PGM-8203 PGBP-PGN-8205A

BAAP-FD-GW-083018FD / BAAP-PBGP-PBM-8203 BAAP-PBGP-PBN-8205A BAAP-PBGP-PBN-8205C

N N

08/30/2018 08/30/201808/30/2018

FD



Notes:

When only one PFAS compound is detected in a sample, the Regional Screening Levels for PFOS, PFOA, and PFBS fall under United States 

Department of Defence Tapwater Screening Levels (US DOD Tapwater 1.0). When mutliple PFAS compounds are detected, a factor of 0.1 is applied 

to the US DOD Tapwater 1.0 screening level. 

Acronyms:

BAAP = Badger Army Ammunition Plant

Bold = Detected result above the level of detection

Shaded = Value exceeds HAL

CAS = Chemical Abstracts Service number

FD = field duplicate sample

ID = identification

N = primary sample

ng/L = nanograms per liter

% = percent

PBGP = Propellant Buring Ground Plume

Qual = qualifier

-- = Not Applicable

Qualifier:

J = The analyte was positively identified; however the associated numerical value is an estimated concentration only

U = The analyte was analyzed for but the result was not detected above the method detection limit.



Attachment A-5. Validated Analytical Results (Field and Equipment Blanks)

Badger Army Ammunition Plant, Wisconsin

USACE PFAS PA/SI

AOPI

Location

Sample 

Date
Sample 

Type

Matrix Water Water Water Water

CAS Units Result Qual Result Result Qual Result Qual

27619-97-2 ng/l 1.8 U 1.8 1.8 U 1.9 U

39108-34-4 ng/l 1.8 U 1.8 1.8 U 1.9 U

2991-50-6 ng/l 2.2 U 2.1 2.2 U 2.2 U

2355-31-9 ng/l 2.2 U 2.1 2.2 U 2.2 U

375-73-5 ng/l 1.0 U 0.97 1.0 U 1.0 U

375-22-4 ng/l 4.4 U 4.2 4.4 U 4.5 U

335-76-2 ng/l 1.1 U 1.1 1.1 U 1.1 U

307-55-1 ng/l 1.1 U 1.1 1.1 U 1.1 U

375-85-9 ng/l 1.1 U 1.1 1.1 U 1.1 U

355-46-4 ng/l 1.0 U 0.97 1.0 U 1.0 U

307-24-4 ng/l 1.1 U 1.1 1.1 U 1.1 U

375-95-1 ng/l 1.1 U 1.1 1.1 U 1.1 U

1763-23-1 ng/l 1.1 U 1.1 1.1 U 1.1 U

335-67-1 ng/l 1.1 U 1.1 1.1 U 1.1 U

2706-90-3 ng/l 4.4 U 4.2 4.4 U 4.5 U

376-06-7 ng/l 1.1 U 1.1 1.1 U 1.1 U

72629-94-8 ng/l 1.1 U 1.1 1.1 U 1.1 U

2058-94-8 ng/l 1.1 U 1.1 1.1 U 1.1 U

Equip Blank Equip Blank Equip Blank Equip Blank

BAAP-EB-083018-3 BAAP-EB-GW-082818-2 BAAP-EB-GW-082918-1 BAAP-EB-GW-082918-3

EB EB EB EB

08/30/2018 08/28/2018 08/29/2018 08/29/2018

Analyte Qual

6:2 Fluorotelomer Sulfonic Acid (6:2 FTSA) U

8:2 Fluorotelomer Sulfonic Acid (8:2 FTSA) U

PFASs

Perfluorotridecanoic acid (PFTrDA)

Perfluorooctanesulfonic acid (PFOS)

Perfluorooctanoic acid (PFOA)

Perfluorohexanoic acid (PFHxA)

Perfluorononanoic acid (PFNA)

Perfluoroheptanoic acid (PFHpA)

Perfluorohexane sulfonic acid (PFHxS)

Perfluorodecanoic acid (PFDA)

Perfluorododecanoic acid (PFDoA)

Perfluorobutane sulfonic acid (PFBS)

Perfluorobutanoic acid (PFBA)

N-Ethyl Perfluorooctane Sulfonamidoacetic Acid  

(EtFOSAA)N-Methylperfluoroocatane Sulfonamidoacetic Acid 

(MeFOSAA)

Notes:

Bold = Detected result above the level of detection

CAS = Chemical Abstracts Service number

EB = equipment blank

FB = field blank

GW = groundwater

ID = identification

ng/l = nanograms per liter

Qual = qualifier

SE = sediment

SO = soil

SW = surface water

Qualifier

J = The analyte was positively identified; however the associated numerical value is an 

estimated concentration only.

U = The analyte was analyzed for but the result was not detected above the method detection 

limit.

Sample/Parent ID

U

Perfluoroundecanoic acid (PFUdA) U

Perfluoropentanoic acid (PFPeA) U

Perfluorotetradecanoic acid (PFTeA) U

U

U

U

U

U

U

U

U

U

U

U

U



Attachment A-5. Validated Analytical Results (Field and Equipment Blanks)

Badger Army Ammunition Plant, Wisconsin

USACE PFAS PA/SI

AOPI

Location

Sample 

Date
Sample 

Type

Matrix

CAS Units

27619-97-2 ng/l

39108-34-4 ng/l

2991-50-6 ng/l

2355-31-9 ng/l

375-73-5 ng/l

375-22-4 ng/l

335-76-2 ng/l

307-55-1 ng/l

375-85-9 ng/l

355-46-4 ng/l

307-24-4 ng/l

375-95-1 ng/l

1763-23-1 ng/l

335-67-1 ng/l

2706-90-3 ng/l

376-06-7 ng/l

72629-94-8 ng/l

2058-94-8 ng/l

Analyte

6:2 Fluorotelomer Sulfonic Acid (6:2 FTSA)

8:2 Fluorotelomer Sulfonic Acid (8:2 FTSA)

PFASs

Perfluorotridecanoic acid (PFTrDA)

Perfluorooctanesulfonic acid (PFOS)

Perfluorooctanoic acid (PFOA)

Perfluorohexanoic acid (PFHxA)

Perfluorononanoic acid (PFNA)

Perfluoroheptanoic acid (PFHpA)

Perfluorohexane sulfonic acid (PFHxS)

Perfluorodecanoic acid (PFDA)

Perfluorododecanoic acid (PFDoA)

Perfluorobutane sulfonic acid (PFBS)

Perfluorobutanoic acid (PFBA)

N-Ethyl Perfluorooctane Sulfonamidoacetic Acid  

(EtFOSAA)N-Methylperfluoroocatane Sulfonamidoacetic Acid 

(MeFOSAA)

Notes:

Bold = Detected result above the level of detection

CAS = Chemical Abstracts Service number

EB = equipment blank

FB = field blank

GW = groundwater

ID = identification

ng/l = nanograms per liter

Qual = qualifier

SE = sediment

SO = soil

SW = surface water

Qualifier

J = The analyte was positively identified; however the associated numerical value is an 

estimated concentration only.

U = The analyte was analyzed for but the result was not detected above the method detection 

limit.

Sample/Parent ID

Perfluoroundecanoic acid (PFUdA)

Perfluoropentanoic acid (PFPeA)

Perfluorotetradecanoic acid (PFTeA)

Water Water Water Water

Result Qual Result Qual Result Qual Result Qual

1.7 U 1.8 U 1.7 U 1.8 U

1.7 U 1.8 U 1.7 U 1.8 U

2.1 U 2.2 U 2.1 U 2.2 U

2.1 U 2.2 U 2.1 U 2.2 U

0.95 U 1.0 U 0.95 U 0.99 U

4.2 U 4.4 U 4.1 U 4.3 U

1.0 U 1.1 U 1.0 U 1.1 U

1.0 U 1.1 U 1.0 U 1.1 U

1.0 U 1.1 U 1.0 U 1.1 U

0.95 U 1.0 U 0.95 U 0.99 U

1.0 U 1.1 U 1.0 U 1.1 U

1.0 U 1.1 U 1.0 U 1.1 U

1.0 U 1.1 U 1.0 U 1.1 U

1.0 U 1.1 U 1.0 U 1.1 U

4.2 U 4.4 U 4.1 U 4.3 U

1.0 U 1.1 U 1.0 U 1.1 U

1.0 U 1.1 U 1.0 U 1.1 U

1.0 U 1.1 U 1.0 U 1.1 U

Equip Blank Equip Blank Equip Blank Equip Blank

08/31/2018 08/29/2018

BAAP-EB-GW-082918-4 BAAP-EB-GW-082918-5 BAAP-EB-GW-083118-4 BAAP-EB-SO-082918-1

EB EB EB EB

08/29/2018 08/29/2018



Attachment A-5. Validated Analytical Results (Field and Equipment Blanks)

Badger Army Ammunition Plant, Wisconsin

USACE PFAS PA/SI

AOPI

Location

Sample 

Date
Sample 

Type

Matrix

CAS Units

27619-97-2 ng/l

39108-34-4 ng/l

2991-50-6 ng/l

2355-31-9 ng/l

375-73-5 ng/l

375-22-4 ng/l

335-76-2 ng/l

307-55-1 ng/l

375-85-9 ng/l

355-46-4 ng/l

307-24-4 ng/l

375-95-1 ng/l

1763-23-1 ng/l

335-67-1 ng/l

2706-90-3 ng/l

376-06-7 ng/l

72629-94-8 ng/l

2058-94-8 ng/l

Analyte

6:2 Fluorotelomer Sulfonic Acid (6:2 FTSA)

8:2 Fluorotelomer Sulfonic Acid (8:2 FTSA)

PFASs

Perfluorotridecanoic acid (PFTrDA)

Perfluorooctanesulfonic acid (PFOS)

Perfluorooctanoic acid (PFOA)

Perfluorohexanoic acid (PFHxA)

Perfluorononanoic acid (PFNA)

Perfluoroheptanoic acid (PFHpA)

Perfluorohexane sulfonic acid (PFHxS)

Perfluorodecanoic acid (PFDA)

Perfluorododecanoic acid (PFDoA)

Perfluorobutane sulfonic acid (PFBS)

Perfluorobutanoic acid (PFBA)

N-Ethyl Perfluorooctane Sulfonamidoacetic Acid  

(EtFOSAA)N-Methylperfluoroocatane Sulfonamidoacetic Acid 

(MeFOSAA)

Notes:

Bold = Detected result above the level of detection

CAS = Chemical Abstracts Service number

EB = equipment blank

FB = field blank

GW = groundwater

ID = identification

ng/l = nanograms per liter

Qual = qualifier

SE = sediment

SO = soil

SW = surface water

Qualifier

J = The analyte was positively identified; however the associated numerical value is an 

estimated concentration only.

U = The analyte was analyzed for but the result was not detected above the method detection 

limit.

Sample/Parent ID

Perfluoroundecanoic acid (PFUdA)

Perfluoropentanoic acid (PFPeA)

Perfluorotetradecanoic acid (PFTeA)

Water Water Water

Result Qual Result Qual Result Qual

1.8 U 1.8 U 1.7 U

1.8 U 1.8 U 1.7 U

2.1 U 2.1 U 2.0 U

2.1 U 2.1 U 2.0 U

0.98 U 0.98 U 0.93 U

4.3 U 4.3 U 4.1 U

1.1 U 1.1 U 1.0 U

1.1 U 1.1 U 1.0 U

1.1 U 1.1 U 1.0 U

0.98 U 0.98 U 0.93 U

1.1 U 1.1 U 1.0 U

1.1 U 1.1 U 1.0 U

1.1 U 1.1 U 1.0 U

1.1 U 1.1 U 1.0 U

4.3 U 4.3 U 4.1 U

1.1 U 1.1 U 1.0 U

1.1 U 1.1 U 1.0 U

1.1 U 1.1 U 1.0 U

Equip Blank Field Blank Field Blank

BAAP-EB-SO-082918-2 BAAP-FB-GW-083018 BAAP-FB-SE-090618

08/29/2018 08/30/2018 09/06/2018

EB FB FB



Attachment A-5. Validated Analytical Results (Field and Equipment Blanks)

Badger Army Ammunition Plant, Wisconsin

USACE PFAS PA/SI

AOPI

Location

Sample 

Date
Sample 

Type

Matrix

CAS Units

27619-97-2 ng/l

39108-34-4 ng/l

2991-50-6 ng/l

2355-31-9 ng/l

375-73-5 ng/l

375-22-4 ng/l

335-76-2 ng/l

307-55-1 ng/l

375-85-9 ng/l

355-46-4 ng/l

307-24-4 ng/l

375-95-1 ng/l

1763-23-1 ng/l

335-67-1 ng/l

2706-90-3 ng/l

376-06-7 ng/l

72629-94-8 ng/l

2058-94-8 ng/l

Analyte

6:2 Fluorotelomer Sulfonic Acid (6:2 FTSA)

8:2 Fluorotelomer Sulfonic Acid (8:2 FTSA)

PFASs

Perfluorotridecanoic acid (PFTrDA)

Perfluorooctanesulfonic acid (PFOS)

Perfluorooctanoic acid (PFOA)

Perfluorohexanoic acid (PFHxA)

Perfluorononanoic acid (PFNA)

Perfluoroheptanoic acid (PFHpA)

Perfluorohexane sulfonic acid (PFHxS)

Perfluorodecanoic acid (PFDA)

Perfluorododecanoic acid (PFDoA)

Perfluorobutane sulfonic acid (PFBS)

Perfluorobutanoic acid (PFBA)

N-Ethyl Perfluorooctane Sulfonamidoacetic Acid  

(EtFOSAA)N-Methylperfluoroocatane Sulfonamidoacetic Acid 

(MeFOSAA)

Notes:

Bold = Detected result above the level of detection

CAS = Chemical Abstracts Service number

EB = equipment blank

FB = field blank

GW = groundwater

ID = identification

ng/l = nanograms per liter

Qual = qualifier

SE = sediment

SO = soil

SW = surface water

Qualifier

J = The analyte was positively identified; however the associated numerical value is an 

estimated concentration only.

U = The analyte was analyzed for but the result was not detected above the method detection 

limit.

Sample/Parent ID

Perfluoroundecanoic acid (PFUdA)

Perfluoropentanoic acid (PFPeA)

Perfluorotetradecanoic acid (PFTeA)

Water Water Water

Result Qual Result Qual Result Qual

1.8 U 1.9 U 1.8 U

1.8 U 1.9 U 1.8 U

2.1 U 2.2 U 2.1 U

2.1 U 2.2 U 2.1 U

0.97 U 1.0 U 0.97 U

4.2 U 4.4 U 4.2 U

1.1 U 1.1 U 1.1 U

1.1 U 1.1 U 1.1 U

1.1 U 1.1 U 1.1 U

0.97 U 1.0 U 0.97 U

1.1 U 1.1 U 1.1 U

1.1 U 1.1 U 1.1 U

1.1 U 1.1 U 1.1 U

1.1 U 1.1 U 1.1 U

4.2 U 4.4 U 4.2 U

1.1 U 1.1 U 1.1 U

1.1 U 1.1 U 1.1 U

1.1 U 1.1 U 1.1 U

Field Blank Field Blank

BAAP-FB-SO-082818 BAAP-FB-SO-082918 BAAP-FB-SW-090618

Field Blank

08/28/2018 08/29/2018 09/06/2018

FB FB FB



AOPI

Location

Sample/Parent ID

Sample Date

Sample Type

Matrix

US DOD Ind 0.1 US DOD Ind 1.0 Units Result Qual Result Qual Result Qual Result Qual

-- -- mg/kg 0.0035 U 0.0035 U 0.0041 U 0.0038 U

-- -- mg/kg 0.0035 U 0.0035 U 0.0041 U 0.0038 U

-- -- mg/kg 0.0037 U 0.0037 U 0.0043 U 0.004 U

-- -- mg/kg 0.0037 U 0.0037 U 0.0043 U 0.004 U

1600 16000 mg/kg 0.0011 U 0.0011 U 0.0013 U 0.0012 U

-- -- mg/kg 0.0013 U 0.0013 U 0.0015 U 0.0014 U

-- -- mg/kg 0.0013 U 0.0013 U 0.0015 U 0.0014 U

-- -- mg/kg 0.0013 U 0.0013 U 0.0015 U 0.0014 U

-- -- mg/kg 0.0013 U 0.0013 U 0.0015 U 0.0014 U

-- -- mg/kg 0.0012 U 0.0012 U 0.0014 U 0.0013 U

-- -- mg/kg 0.0013 U 0.0013 U 0.0015 U 0.0014 U

-- -- mg/kg 0.0013 U 0.0013 U 0.0015 U 0.0014 U

1.6 16 mg/kg 0.0012 U 0.0012 U 0.0014 U 0.0013 U

1.6 16 mg/kg 0.0013 U 0.0013 U 0.0015 U 0.0014 U

-- -- mg/kg 0.0013 U 0.0013 U 0.0015 U 0.0014 U

-- -- mg/kg 0.0013 U 0.0013 U 0.0015 U 0.0014 U

-- -- mg/kg 0.0013 U 0.0013 U 0.0015 U 0.0014 U

-- -- mg/kg 0.0013 U 0.0013 U 0.0015 U 0.0014 U

-- -- % 49.5 47.4 56.7 53.9Percent Moisture --

Notes:
When only one PFAS compound is detected in a sample, the Regional Screening Levels for PFOS, PFOA, and PFBS fall under United States Department of Defence Industrial/Commercial Screening 
Levels (US DOD Ind 1.0). When mutliple PFAS compounds are detected, a factor of 0.1 is applied to the US DOD Ind 1.0 screening level. 

Acronyms:
AOPI = Area of Potential Interest

Bold = Detected result above the level of detection

CAS = Chemical Abstracts Service number
FD = field duplicate sample
ID = identification
mg/kg = micrograms per kilogram
N = primary sample
% = percent
Qual = qualifier
-- = Not Applicable
SE = sediment

Qualifier:
U = The analyte was analyzed for but the result was not detected above the method detection limit.

Perfluorotridecanoic acid (PFTrDA) 72629-94-8

Perfluoroundecanoic acid (PFUdA) 2058-94-8

General Chemistry

Perfluorooctanoic acid (PFOA) 335-67-1

Perfluoropentanoic acid (PFPeA) 2706-90-3

Perfluorotetradecanoic acid (PFTeA) 376-06-7

Perfluorohexanoic acid (PFHxA) 307-24-4

Perfluorononanoic acid (PFNA) 375-95-1

Perfluorooctanesulfonic acid (PFOS) 1763-23-1

Perfluorododecanoic acid (PFDoA) 307-55-1

Perfluoroheptanoic acid (PFHpA) 375-85-9

Perfluorohexane sulfonic acid (PFHxS) 355-46-4

Perfluorobutane sulfonic acid (PFBS) 375-73-5

Perfluorobutanoic acid (PFBA) 375-22-4

Perfluorodecanoic acid (PFDA) 335-76-2

8:2 Fluorotelomer Sulfonic Acid (8:2 FTSA) 39108-34-4

N-Ethyl Perfluorooctane Sulfonamidoacetic Acid  (EtFOSAA) 2991-50-6

N-Methylperfluoroocatane Sulfonamidoacetic Acid (MeFOSAA) 2355-31-9

Analyte CAS

PFASs

6:2 Fluorotelomer Sulfonic Acid (6:2 FTSA) 27619-97-2

FD

Sediment Sediment Sediment Sediment

N N N

BAAP-FD-SE-090618FD / BAAP-POND-3-SE

09/06/2018 09/06/2018 09/06/2018 09/06/2018

BAAP-POND-1-SE BAAP-POND-2-SE BAAP-POND-3-SE

POND-1 POND-2 POND-3 POND-3

Attachment A-5. Validated Analytical Results (Sediment)

Badger Army Ammunition Plant, Wisconsin

USACE PFAS PA/SI



AOPI

Location

US DOD 

Ind 0.1

US DOD 

Ind 1.0
Units Result Qual Result Qual Result Qual

-- -- mg/kg 0.0019 U 0.0019 U 0.0022 U

-- -- mg/kg 0.0019 U 0.0019 U 0.0022 U

-- -- mg/kg 0.002 U 0.002 U R

-- -- mg/kg 0.002 U 0.002 U R

1600 16000 mg/kg 0.0006 U 0.00059 U 0.00068 U

-- -- mg/kg 0.00068 U 0.00067 U 0.00078 U

-- -- mg/kg 0.00068 U 0.00067 U 0.00078 U

-- -- mg/kg 0.00068 U 0.00067 U 0.00078 U

-- -- mg/kg 0.00068 U 0.00067 U 0.00078 U

-- -- mg/kg 0.00064 U 0.00063 U 0.00073 U

-- -- mg/kg 0.00068 U 0.00067 U 0.00078 U

-- -- mg/kg 0.00068 U 0.00067 U 0.00078 U

1.6 16 mg/kg 0.00065 U 0.00064 U 0.00074 U

1.6 16 mg/kg 0.00068 U 0.00067 U 0.00078 U

-- -- mg/kg 0.00068 U 0.00067 U 0.00078 U

-- -- mg/kg 0.00068 U 0.00067 U 0.00078 U

-- -- mg/kg 0.00068 U 0.00067 U 0.00078 U

-- -- mg/kg 0.00068 U 0.00067 U 0.00078 U

-- -- mg/kg 13500 2480 1490

-- -- % 3 1.5 24

-- -- % 21.2 18.3 1 U

-- -- % 57.1 77.4 23.2

-- -- % 96 94.5 100

Sand

Sieve 0.75 inch, % passing

Perfluoropentanoic acid (PFPeA)

Perfluorotetradecanoic acid (PFTeA)

Perfluorotridecanoic acid (PFTrDA)

Perfluorononanoic acid (PFNA)

Perfluorooctanesulfonic acid (PFOS)

Perfluorooctanoic acid (PFOA)

Grain Size

Clay

Gravel

Perfluoroundecanoic acid (PFUdA)

TOC

Total Organic Carbon

N-Ethyl Perfluorooctane Sulfonamidoacetic Acid  
(EtFOSAA)N-Methylperfluoroocatane Sulfonamidoacetic Acid 
(MeFOSAA)Perfluorobutane sulfonic acid (PFBS)

PFASs

6:2 Fluorotelomer Sulfonic Acid (6:2 FTSA)

8:2 Fluorotelomer Sulfonic Acid (8:2 FTSA)

Perfluoroheptanoic acid (PFHpA)

Perfluorohexane sulfonic acid (PFHxS)

Perfluorohexanoic acid (PFHxA)

Perfluorobutanoic acid (PFBA)

Perfluorodecanoic acid (PFDA)

Perfluorododecanoic acid (PFDoA)

Analyte

Matrix Soil Soil Soil

Sample Type N N N

Sample Date 08/28/2018 08/28/2018 08/28/2018

Sample/Parent ID BAAP-FFTA-SN-1-20-SO BAAP-FFTA-SN-1-35-SO BAAP-FFTA-SN-1-5.0-SO

FFTA-SN-01 FFTA-SN-01 FFTA-SN-01

Attachment A-5. Validated Analytical Results (Soil)

Badger Army Ammunition Plant, Wisconsin

USACE PFAS PA/SI



-- -- % 100 100 100

-- -- % 100 100 100

-- -- % 5.5 1.5 44

-- -- % 0.5 U 0.5 U 19.5

-- -- % 63.4 75.4 96.5

-- -- % 26 8.5 79

-- -- % 1.5 1 21

-- -- % 67.6 77.6 97

-- -- % 33.9 37.4 87.4

-- -- % 72.7 79.3 98.7

-- -- % 78.8 81.7 99.1

-- -- % 3 1.5 24

-- -- % 12.5 2.5 65

-- -- % 54.3 69.9 95.3

-- -- % 19 3 73

-- -- % 21.8 4.3 76

-- -- % 18.8 2.8 52

-- -- % 3.3 2.6 14.9

-- -- SU 9.210000038 J 9.289999962 J 6.119999886 J

Notes:
When only one PFAS compound is detected in a sample, the Regional Screening Levels for PFOS, 
PFOA, and PFBS fall under United States Department of Defence Industrial/Commercial Screening 
Levels (US DOD Ind 1.0). When mutliple PFAS compounds are detected, a factor of 0.1 is applied to 
the US DOD Ind 1.0 screening level. 

Acronyms: 
AOPI = Area of Potential Interest
BAAP = Badger Army Ammunition Plant

Bold = Detected result above the level of detection

CAS = Chemical Abstracts Service number
FD = field duplicate sample
ID = identification
mg/kg = micrograms per kilogram
N = primary sample
% = percent
Qual = qualifier
-- = Not Applicable
SN = sonic drilling
SO = soil

Qualifier:
J = The analyte was positively identified; however the associated numerical value is an estimated 
concentration only.
U = The analyte was analyzed for but the result was not detected above the method detection limit.

Sieve, 600 micron, % passing

Sieve, 64 micron, % passing

Sieve, 75 micron, % passing

Sieve, 4750 micron, % passing

Sieve, 5 micron, % passing

Sieve, 50 micron, % passing

pH

Silt

General Chemistry

Percent Moisture

Sieve 3 inch, % passing

Sieve No. 20, % passing

Sieve, 1 micron, % passing

Sieve 1.5 inch, % passing

Sieve, 2360 micron, % passing

Sieve, 300 micron, % passing

Sieve, 3350 micron, % passing

Sieve, 1180 micron, % passing

Sieve, 150 micron, % passing

Sieve, 2 micron, % passing



AOPI

Location

US DOD 

Ind 0.1

US DOD 

Ind 1.0
Units

-- -- mg/kg

-- -- mg/kg

-- -- mg/kg

-- -- mg/kg

1600 16000 mg/kg

-- -- mg/kg

-- -- mg/kg

-- -- mg/kg

-- -- mg/kg

-- -- mg/kg

-- -- mg/kg

-- -- mg/kg

1.6 16 mg/kg

1.6 16 mg/kg

-- -- mg/kg

-- -- mg/kg

-- -- mg/kg

-- -- mg/kg

-- -- mg/kg

-- -- %

-- -- %

-- -- %

-- -- %

Sand

Sieve 0.75 inch, % passing

Perfluoropentanoic acid (PFPeA)

Perfluorotetradecanoic acid (PFTeA)

Perfluorotridecanoic acid (PFTrDA)

Perfluorononanoic acid (PFNA)

Perfluorooctanesulfonic acid (PFOS)

Perfluorooctanoic acid (PFOA)

Grain Size

Clay

Gravel

Perfluoroundecanoic acid (PFUdA)

TOC

Total Organic Carbon

N-Ethyl Perfluorooctane Sulfonamidoacetic Acid  
(EtFOSAA)N-Methylperfluoroocatane Sulfonamidoacetic Acid 
(MeFOSAA)Perfluorobutane sulfonic acid (PFBS)

PFASs

6:2 Fluorotelomer Sulfonic Acid (6:2 FTSA)

8:2 Fluorotelomer Sulfonic Acid (8:2 FTSA)

Perfluoroheptanoic acid (PFHpA)

Perfluorohexane sulfonic acid (PFHxS)

Perfluorohexanoic acid (PFHxA)

Perfluorobutanoic acid (PFBA)

Perfluorodecanoic acid (PFDA)

Perfluorododecanoic acid (PFDoA)

Analyte

Matrix

Sample Type

Sample Date

Sample/Parent ID

Attachment A-5. Validated Analytical Results (Soil)

Badger Army Ammunition Plant, Wisconsin

USACE PFAS PA/SI

Result Qual Result Qual Result Qual Result Qual Result Qual

0.0019 U 0.0018 U 0.0018 U 0.0019 U 0.0018 U

0.0019 U 0.0018 U 0.0018 U 0.0019 U 0.0018 U

0.002 U 0.0019 U 0.0019 U 0.002 U 0.0019 U

0.002 U 0.0019 U 0.0019 U 0.002 U 0.0019 U

0.00061 U 0.00057 U 0.00056 U 0.0006 U 0.00057 U

0.00069 U 0.00064 U 0.00063 U 0.00068 U 0.00064 U

0.00069 U 0.00064 U 0.00063 U 0.00068 U 0.00064 U

0.00069 U 0.00064 U 0.00063 U 0.00068 U 0.00064 U

0.00069 U 0.00064 U 0.00063 U 0.00068 U 0.00064 U

0.00065 U 0.00061 U 0.0006 U 0.00064 U 0.00061 U

0.00069 U 0.00064 U 0.00063 U 0.00068 U 0.00064 U

0.00069 U 0.00064 U 0.00063 U 0.00068 U 0.00064 U

0.00066 U 0.00061 U 0.00061 U 0.00065 U 0.00062 U

0.0011 0.0011 0.00063 U 0.005 0.0025

0.00069 U 0.00064 U 0.00063 U 0.00068 U 0.00064 U

0.00069 U 0.00064 U 0.00063 U 0.00068 U 0.00064 U

0.00069 U 0.00064 U 0.00063 U 0.00068 U 0.00064 U

0.00069 U 0.00064 U 0.00063 U 0.00068 U 0.00064 U

3730 J 1770 1690 822 2040 J

1 U 3 3 1

10.3 1 U 1 U 1 U

85.9 95.2 91.3 94.5

100 100 100 100

Soil Soil Soil Soil Soil

FDN N N N

08/28/2018 08/28/2018 08/29/2018 08/29/2018 08/28/2018

BAAP-FFTA-SN-1-50-SO BAAP-FFTA-SN-1-65-SO BAAP-FFTA-SN-1-80-SO BAAP-FFTA-SN-1-WT84-SO
BAAP-FD-SO-082818FD / BAAP-FFTA-SN-1-

50-SO

FFTA-SN-01 FFTA-SN-01 FFTA-SN-01 FFTA-SN-01 FFTA-SN-01



-- -- %

-- -- %

-- -- %

-- -- %

-- -- %

-- -- %

-- -- %

-- -- %

-- -- %

-- -- %

-- -- %

-- -- %

-- -- %

-- -- %

-- -- %

-- -- %

-- -- %

-- -- %

-- -- SU

Notes:
When only one PFAS compound is detected in a sample, the Regional Screening Levels for PFOS, 
PFOA, and PFBS fall under United States Department of Defence Industrial/Commercial Screening 
Levels (US DOD Ind 1.0). When mutliple PFAS compounds are detected, a factor of 0.1 is applied to 
the US DOD Ind 1.0 screening level. 

Acronyms: 
AOPI = Area of Potential Interest
BAAP = Badger Army Ammunition Plant

Bold = Detected result above the level of detection

CAS = Chemical Abstracts Service number
FD = field duplicate sample
ID = identification
mg/kg = micrograms per kilogram
N = primary sample
% = percent
Qual = qualifier
-- = Not Applicable
SN = sonic drilling
SO = soil

Qualifier:
J = The analyte was positively identified; however the associated numerical value is an estimated 
concentration only.
U = The analyte was analyzed for but the result was not detected above the method detection limit.

Sieve, 600 micron, % passing

Sieve, 64 micron, % passing

Sieve, 75 micron, % passing

Sieve, 4750 micron, % passing

Sieve, 5 micron, % passing

Sieve, 50 micron, % passing

pH

Silt

General Chemistry

Percent Moisture

Sieve 3 inch, % passing

Sieve No. 20, % passing

Sieve, 1 micron, % passing

Sieve 1.5 inch, % passing

Sieve, 2360 micron, % passing

Sieve, 300 micron, % passing

Sieve, 3350 micron, % passing

Sieve, 1180 micron, % passing

Sieve, 150 micron, % passing

Sieve, 2 micron, % passing

100 100 100 100

100 100 100 100

1.5 3 3 2

0.5 0.5 U 3 1

79.3 98.5 98.4 98.6

6.6 9.4 12.3 10

0.5 2 3 1

85.1 98.9 99.9 99.9

34.7 56.6 25 30.1

87.3 99 100 100

89.7 99.2 100 100

0.5 3 3 1

2 3 5 3

68 95 72.8 81.1

3 3.5 8 5

3.8 4 8.7 5.5

3.3 1 U 5.7 4.5

3 3.9 1.7 1.5 2.2

9.390000343 J 9.409999847 J 9.380000114 J 9.239999771 J 9.43999958 J



AOPI

Location

US DOD 

Ind 0.1

US DOD 

Ind 1.0
Units

-- -- mg/kg

-- -- mg/kg

-- -- mg/kg

-- -- mg/kg

1600 16000 mg/kg

-- -- mg/kg

-- -- mg/kg

-- -- mg/kg

-- -- mg/kg

-- -- mg/kg

-- -- mg/kg

-- -- mg/kg

1.6 16 mg/kg

1.6 16 mg/kg

-- -- mg/kg

-- -- mg/kg

-- -- mg/kg

-- -- mg/kg

-- -- mg/kg

-- -- %

-- -- %

-- -- %

-- -- %

Sand

Sieve 0.75 inch, % passing

Perfluoropentanoic acid (PFPeA)

Perfluorotetradecanoic acid (PFTeA)

Perfluorotridecanoic acid (PFTrDA)

Perfluorononanoic acid (PFNA)

Perfluorooctanesulfonic acid (PFOS)

Perfluorooctanoic acid (PFOA)

Grain Size

Clay

Gravel

Perfluoroundecanoic acid (PFUdA)

TOC

Total Organic Carbon

N-Ethyl Perfluorooctane Sulfonamidoacetic Acid  
(EtFOSAA)N-Methylperfluoroocatane Sulfonamidoacetic Acid 
(MeFOSAA)Perfluorobutane sulfonic acid (PFBS)

PFASs

6:2 Fluorotelomer Sulfonic Acid (6:2 FTSA)

8:2 Fluorotelomer Sulfonic Acid (8:2 FTSA)

Perfluoroheptanoic acid (PFHpA)

Perfluorohexane sulfonic acid (PFHxS)

Perfluorohexanoic acid (PFHxA)

Perfluorobutanoic acid (PFBA)

Perfluorodecanoic acid (PFDA)

Perfluorododecanoic acid (PFDoA)

Analyte

Matrix

Sample Type

Sample Date

Sample/Parent ID

Attachment A-5. Validated Analytical Results (Soil)

Badger Army Ammunition Plant, Wisconsin

USACE PFAS PA/SI

Result Qual Result Qual Result Qual Result Qual Result Qual

0.0018 U 0.0018 U 0.0021 U 0.0019 U 0.0018 U

0.0018 U 0.0018 U 0.0021 U 0.0019 U 0.0018 U

R 0.0019 U 0.0022 U 0.0021 U 0.0019 U

R 0.0019 U 0.0022 U 0.0021 U 0.0019 U

0.00057 U 0.00057 U 0.00065 U 0.00062 U 0.00057 U

0.00065 U 0.00065 U 0.00074 U 0.0007 U 0.00064 U

0.00065 U 0.00065 U 0.00074 U 0.0007 U 0.00064 U

0.00065 U 0.00065 U 0.00074 U 0.0007 U 0.00064 U

0.00065 U 0.00065 U 0.00074 U 0.0007 U 0.00064 U

0.00061 U 0.00061 U 0.0007 U 0.00066 U 0.0006 U

0.00065 U 0.00065 U 0.00074 U 0.0007 U 0.00064 U

0.00065 U 0.00065 U 0.00074 U 0.0007 U 0.00064 U

0.00062 U 0.00062 U 0.00071 U 0.00067 U 0.00061 U

0.00065 U 0.0011 0.00074 U 0.0007 U 0.00064 U

0.00065 U 0.00065 U 0.00074 U 0.0007 U 0.00064 U

0.00065 U 0.00065 U 0.00074 U 0.0007 U 0.00064 U

0.00065 U 0.00065 U 0.00074 U 0.0007 U 0.00064 U

0.00065 U 0.00065 U 0.00074 U 0.0007 U 0.00064 U

4570 5400 2090 3430 2860 J

2 1.5 28.1 2 1

28.5 33.8 1 U 12.9 10.9

60 64.3 15.8 83.6 80.3

97 80.5 100 97.3 93.5

Soil Soil Soil Soil Soil

N NN N N

08/29/2018 08/29/2018 08/29/2018

BAAP-FFTA-SN-2-50-SO BAAP-FFTA-SN-2-65-SO

08/29/2018 08/29/2018

BAAP-FFTA-SN-2-20-SO BAAP-FFTA-SN-2-35-SO BAAP-FFTA-SN-2-5.0-SO

FFTA-SN-02 FFTA-SN-02 FFTA-SN-02 FFTA-SN-02 FFTA-SN-02



-- -- %

-- -- %

-- -- %

-- -- %

-- -- %

-- -- %

-- -- %

-- -- %

-- -- %

-- -- %

-- -- %

-- -- %

-- -- %

-- -- %

-- -- %

-- -- %

-- -- %

-- -- %

-- -- SU

Notes:
When only one PFAS compound is detected in a sample, the Regional Screening Levels for PFOS, 
PFOA, and PFBS fall under United States Department of Defence Industrial/Commercial Screening 
Levels (US DOD Ind 1.0). When mutliple PFAS compounds are detected, a factor of 0.1 is applied to 
the US DOD Ind 1.0 screening level. 

Acronyms: 
AOPI = Area of Potential Interest
BAAP = Badger Army Ammunition Plant

Bold = Detected result above the level of detection

CAS = Chemical Abstracts Service number
FD = field duplicate sample
ID = identification
mg/kg = micrograms per kilogram
N = primary sample
% = percent
Qual = qualifier
-- = Not Applicable
SN = sonic drilling
SO = soil

Qualifier:
J = The analyte was positively identified; however the associated numerical value is an estimated 
concentration only.
U = The analyte was analyzed for but the result was not detected above the method detection limit.

Sieve, 600 micron, % passing

Sieve, 64 micron, % passing

Sieve, 75 micron, % passing

Sieve, 4750 micron, % passing

Sieve, 5 micron, % passing

Sieve, 50 micron, % passing

pH

Silt

General Chemistry

Percent Moisture

Sieve 3 inch, % passing

Sieve No. 20, % passing

Sieve, 1 micron, % passing

Sieve 1.5 inch, % passing

Sieve, 2360 micron, % passing

Sieve, 300 micron, % passing

Sieve, 3350 micron, % passing

Sieve, 1180 micron, % passing

Sieve, 150 micron, % passing

Sieve, 2 micron, % passing

100 100 100 100 100

100 100 100 100 100

3 1.5 44 2 4

0.5 U 0.5 U 19 0.5 U 0.5

58.4 52.8 89.7 75.9 85.9

15.5 3.3 84.8 7.6 13.6

0.5 1.5 22 1 0.5

61.7 59.3 89.8 80 86.5

28.5 12.9 87.1 42.5 41.2

66.1 62.4 97.1 84 87.4

71.5 66.2 99.9 87.1 89.1

2 1.5 25.5 2 1

7 1.5 72 2 7

51.2 39.7 89.1 66 80.8

10 1.5 80 3 8

11.5 1.9 84.1 3.5 8.8

9.5 1 U 56 1.5 7.8

3.5 3.8 16.4 2.5 2

9.239999771 J 9.220000267 J 7.590000153 J 9.239999771 J 8.979999542 J



AOPI

Location

US DOD 

Ind 0.1

US DOD 

Ind 1.0
Units

-- -- mg/kg

-- -- mg/kg

-- -- mg/kg

-- -- mg/kg

1600 16000 mg/kg

-- -- mg/kg

-- -- mg/kg

-- -- mg/kg

-- -- mg/kg

-- -- mg/kg

-- -- mg/kg

-- -- mg/kg

1.6 16 mg/kg

1.6 16 mg/kg

-- -- mg/kg

-- -- mg/kg

-- -- mg/kg

-- -- mg/kg

-- -- mg/kg

-- -- %

-- -- %

-- -- %

-- -- %

Sand

Sieve 0.75 inch, % passing

Perfluoropentanoic acid (PFPeA)

Perfluorotetradecanoic acid (PFTeA)

Perfluorotridecanoic acid (PFTrDA)

Perfluorononanoic acid (PFNA)

Perfluorooctanesulfonic acid (PFOS)

Perfluorooctanoic acid (PFOA)

Grain Size

Clay

Gravel

Perfluoroundecanoic acid (PFUdA)

TOC

Total Organic Carbon

N-Ethyl Perfluorooctane Sulfonamidoacetic Acid  
(EtFOSAA)N-Methylperfluoroocatane Sulfonamidoacetic Acid 
(MeFOSAA)Perfluorobutane sulfonic acid (PFBS)

PFASs

6:2 Fluorotelomer Sulfonic Acid (6:2 FTSA)

8:2 Fluorotelomer Sulfonic Acid (8:2 FTSA)

Perfluoroheptanoic acid (PFHpA)

Perfluorohexane sulfonic acid (PFHxS)

Perfluorohexanoic acid (PFHxA)

Perfluorobutanoic acid (PFBA)

Perfluorodecanoic acid (PFDA)

Perfluorododecanoic acid (PFDoA)

Analyte

Matrix

Sample Type

Sample Date

Sample/Parent ID

Attachment A-5. Validated Analytical Results (Soil)

Badger Army Ammunition Plant, Wisconsin

USACE PFAS PA/SI

Result Qual Result Qual Result Qual Result Qual Result Qual

0.0019 U 0.0018 U 0.0018 U 0.0019 U 0.0022 U

0.0019 U 0.0018 U 0.0018 U 0.0019 U 0.0022 U

0.002 U 0.0019 U 0.0019 U 0.002 U R

0.002 U 0.0019 U 0.0019 U 0.002 U R

0.00059 U 0.00058 U 0.00058 U 0.00061 U 0.00069 U

0.00066 U 0.00066 U 0.00066 U 0.0007 U 0.00078 U

0.00066 U 0.00066 U 0.00066 U 0.0007 U 0.00078 U

0.00066 U 0.00066 U 0.00066 U 0.0007 U 0.00078 U

0.00066 U 0.00066 U 0.00066 U 0.0007 U 0.00078 U

0.00062 U 0.00062 U 0.00062 U 0.00065 U 0.00074 U

0.00066 U 0.00066 U 0.00066 U 0.0007 U 0.00078 U

0.00066 U 0.00066 U 0.00066 U 0.0007 U 0.00078 U

0.00063 U 0.00063 U 0.00063 U 0.00067 U 0.00075 U

0.00067 J 0.00066 U 0.00066 U 0.0007 U 0.00078 U

0.00066 U 0.00066 U 0.00066 U 0.0007 U 0.00078 U

0.00066 U 0.00066 U 0.00066 U 0.0007 U 0.00078 U

0.00066 U 0.00066 U 0.00066 U 0.0007 U 0.00078 U

0.00066 U 0.00066 U 0.00066 U 0.0007 U 0.00078 U

937 5410 12500 3130 2150

1 U 1 U 1 U 27

1 U 47.3 30 1 U

90.3 47.4 66.4 13.3

100 73.7 91.1 100

N N

Soil Soil Soil Soil Soil

N FD N

08/29/2018 08/29/2018 08/29/2018 08/29/2018 08/29/2018

BAAP-FFTA-SN-2-WT80-SO
BAAP-FD-SO-082918FD / BAAP-FFTA-SN-3-

20-SO
BAAP-FFTA-SN-3-20-SO

FFTA-SN-02 FFTA-SN-02 FFTA-SN-03 FFTA-SN-03 FFTA-SN-03

BAAP-FFTA-SN-3-35-SO BAAP-FFTA-SN-3-5.0-SO



-- -- %

-- -- %

-- -- %

-- -- %

-- -- %

-- -- %

-- -- %

-- -- %

-- -- %

-- -- %

-- -- %

-- -- %

-- -- %

-- -- %

-- -- %

-- -- %

-- -- %

-- -- %

-- -- SU

Notes:
When only one PFAS compound is detected in a sample, the Regional Screening Levels for PFOS, 
PFOA, and PFBS fall under United States Department of Defence Industrial/Commercial Screening 
Levels (US DOD Ind 1.0). When mutliple PFAS compounds are detected, a factor of 0.1 is applied to 
the US DOD Ind 1.0 screening level. 

Acronyms: 
AOPI = Area of Potential Interest
BAAP = Badger Army Ammunition Plant

Bold = Detected result above the level of detection

CAS = Chemical Abstracts Service number
FD = field duplicate sample
ID = identification
mg/kg = micrograms per kilogram
N = primary sample
% = percent
Qual = qualifier
-- = Not Applicable
SN = sonic drilling
SO = soil

Qualifier:
J = The analyte was positively identified; however the associated numerical value is an estimated 
concentration only.
U = The analyte was analyzed for but the result was not detected above the method detection limit.

Sieve, 600 micron, % passing

Sieve, 64 micron, % passing

Sieve, 75 micron, % passing

Sieve, 4750 micron, % passing

Sieve, 5 micron, % passing

Sieve, 50 micron, % passing

pH

Silt

General Chemistry

Percent Moisture

Sieve 3 inch, % passing

Sieve No. 20, % passing

Sieve, 1 micron, % passing

Sieve 1.5 inch, % passing

Sieve, 2360 micron, % passing

Sieve, 300 micron, % passing

Sieve, 3350 micron, % passing

Sieve, 1180 micron, % passing

Sieve, 150 micron, % passing

Sieve, 2 micron, % passing

100 100 100 100

100 100 100 100

1 1 2 45

1 0.5 U 0.5 U 20

96.1 39.1 54.7 99.8

12.1 7.8 5.7 88.4

1 0.5 U 0.5 U 21

98.2 43.2 61.8 99.8

50 16.2 24.7 94.7

99 47.4 65.6 99.9

99.7 52.7 70 99.9

1 0.5 0.5 27

3.5 3 2.5 73

95.5 30.3 46.4 99.1

7.5 4 3.5 83

9.3 5.3 3.6 86.6

8.5 4.8 3.1 59.6

2.4 3.9 2.4 4.2 14.8

9.260000229 J 9.289999962 J 9.239999771 J 9.359999657 J 7.880000114 J



AOPI

Location

US DOD 

Ind 0.1

US DOD 

Ind 1.0
Units

-- -- mg/kg

-- -- mg/kg

-- -- mg/kg

-- -- mg/kg

1600 16000 mg/kg

-- -- mg/kg

-- -- mg/kg

-- -- mg/kg

-- -- mg/kg

-- -- mg/kg

-- -- mg/kg

-- -- mg/kg

1.6 16 mg/kg

1.6 16 mg/kg

-- -- mg/kg

-- -- mg/kg

-- -- mg/kg

-- -- mg/kg

-- -- mg/kg

-- -- %

-- -- %

-- -- %

-- -- %

Sand

Sieve 0.75 inch, % passing

Perfluoropentanoic acid (PFPeA)

Perfluorotetradecanoic acid (PFTeA)

Perfluorotridecanoic acid (PFTrDA)

Perfluorononanoic acid (PFNA)

Perfluorooctanesulfonic acid (PFOS)

Perfluorooctanoic acid (PFOA)

Grain Size

Clay

Gravel

Perfluoroundecanoic acid (PFUdA)

TOC

Total Organic Carbon

N-Ethyl Perfluorooctane Sulfonamidoacetic Acid  
(EtFOSAA)N-Methylperfluoroocatane Sulfonamidoacetic Acid 
(MeFOSAA)Perfluorobutane sulfonic acid (PFBS)

PFASs

6:2 Fluorotelomer Sulfonic Acid (6:2 FTSA)

8:2 Fluorotelomer Sulfonic Acid (8:2 FTSA)

Perfluoroheptanoic acid (PFHpA)

Perfluorohexane sulfonic acid (PFHxS)

Perfluorohexanoic acid (PFHxA)

Perfluorobutanoic acid (PFBA)

Perfluorodecanoic acid (PFDA)

Perfluorododecanoic acid (PFDoA)

Analyte

Matrix

Sample Type

Sample Date

Sample/Parent ID

Attachment A-5. Validated Analytical Results (Soil)

Badger Army Ammunition Plant, Wisconsin

USACE PFAS PA/SI

Result Qual Result Qual Result Qual

0.002 U 0.0019 U 0.0019 U

0.002 U 0.0019 U 0.0019 U

0.0021 U 0.002 U 0.002 U

0.0021 U 0.002 U 0.002 U

0.00062 U 0.00059 U 0.00061 U

0.0007 U 0.00067 U 0.00069 U

0.0007 U 0.00067 U 0.00069 U

0.0007 U 0.00067 U 0.00069 U

0.0007 U 0.00067 U 0.00069 U

0.00066 U 0.00063 U 0.00065 U

0.0007 U 0.00067 U 0.00069 U

0.0007 U 0.00067 U 0.00069 U

0.00067 U 0.00064 U 0.00066 U

0.0007 U 0.00067 U 0.0013

0.0007 U 0.00067 U 0.00069 U

0.0007 U 0.00067 U 0.00069 U

0.0007 U 0.00067 U 0.00069 U

0.0007 U 0.00067 U 0.00069 U

4100 1930 5200

1.4 1 U 2

7.4 11.2 5.1

80.9 87.5 87.1

97.7 98.6 100

N N

Soil Soil Soil

N

BAAP-FFTA-SN-3-WT80-SO

08/30/2018 08/30/2018 08/30/2018

FFTA-SN-03 FFTA-SN-03

BAAP-FFTA-SN-3-50-SO BAAP-FFTA-SN-3-65-SO

FFTA-SN-03



-- -- %

-- -- %

-- -- %

-- -- %

-- -- %

-- -- %

-- -- %

-- -- %

-- -- %

-- -- %

-- -- %

-- -- %

-- -- %

-- -- %

-- -- %

-- -- %

-- -- %

-- -- %

-- -- SU

Notes:
When only one PFAS compound is detected in a sample, the Regional Screening Levels for PFOS, 
PFOA, and PFBS fall under United States Department of Defence Industrial/Commercial Screening 
Levels (US DOD Ind 1.0). When mutliple PFAS compounds are detected, a factor of 0.1 is applied to 
the US DOD Ind 1.0 screening level. 

Acronyms: 
AOPI = Area of Potential Interest
BAAP = Badger Army Ammunition Plant

Bold = Detected result above the level of detection

CAS = Chemical Abstracts Service number
FD = field duplicate sample
ID = identification
mg/kg = micrograms per kilogram
N = primary sample
% = percent
Qual = qualifier
-- = Not Applicable
SN = sonic drilling
SO = soil

Qualifier:
J = The analyte was positively identified; however the associated numerical value is an estimated 
concentration only.
U = The analyte was analyzed for but the result was not detected above the method detection limit.

Sieve, 600 micron, % passing

Sieve, 64 micron, % passing

Sieve, 75 micron, % passing

Sieve, 4750 micron, % passing

Sieve, 5 micron, % passing

Sieve, 50 micron, % passing

pH

Silt

General Chemistry

Percent Moisture

Sieve 3 inch, % passing

Sieve No. 20, % passing

Sieve, 1 micron, % passing

Sieve 1.5 inch, % passing

Sieve, 2360 micron, % passing

Sieve, 300 micron, % passing

Sieve, 3350 micron, % passing

Sieve, 1180 micron, % passing

Sieve, 150 micron, % passing

Sieve, 2 micron, % passing

100 100 100

100 100 100

3 0.5 2

1 0.5 0.5 U

88.7 86.3 86.3

23.2 5.2 12.2

1 0.5 1

89.5 87.1 89.7

62.8 47.8 29

90.8 88 92.3

92.6 88.8 95

1 0.5 2

6 0.5 4

85.9 82 72

10 0.5 7

11.8 1.3 7.8

10.4 1 U 5.8

8.1 2.1 2.4

8.829999924 J 9.319999695 J 9.319999695 J



Attachment A-5. Validated Analytical Results (Surface Water)

Badger Army Ammunition Plant, Wisconsin

USACE PFAS PA/SI

Location

Surface Water Surface Water Surface Water

CAS

DOD Tapwater 

RSL 0.1

DOD Tapwater 

RSL 1.0 Units Qual Result Qual Result Qual Result Qual

27619-97-2
ng/l

U
10

U
10

U
9.9

U

39108-34-4
ng/l

U
10

U
10

U
9.9

U

2991-50-6 ng/l U 12 U 12 U 12 U

2355-31-9 ng/l U 12 U 12 U 12 U

375-73-5 40000 400000 ng/l U 5.5 U 5.5 U 5.4 U

375-22-4 ng/l U 24 U 24 U 24 U

335-76-2 ng/l U 6.0 U 6.0 U 5.9 U

307-55-1 ng/l U 6.0 U 6.0 U 5.9 U

375-85-9 ng/l U 6.0 U 6.0 U 5.9 U

355-46-4 ng/l U 5.5 U 5.5 U 5.4 U

307-24-4 ng/l U 6.0 U 6.0 U 5.9 U

375-95-1 ng/l U 6.0 U 6.0 U 5.9 U

1763-23-1 40 400 ng/l U 6.1 J 6.0 U 5.9 U

335-67-1 40 400 ng/l U 6.0 U 6.0 U 5.9 U

2706-90-3 ng/l U 24 U 24 U 24 U

376-06-7 ng/l U 6.0 U 6.0 U 5.9 U

72629-94-8
ng/l

U
6.0

U
6.0

U
5.9

U

2058-94-8 ng/l U 6.0 U 6.0 U 5.9 U

POND-1 POND-1 POND-2 POND-3

BAAP-POND-1-SW BAAP-FD-SW-090618FD / BAAP-POND-1-SW BAAP-POND-2-SW BAAP-POND-3-SW

09/06/2018 09/06/2018 09/06/2018 09/06/2018

N FD N N

Surface Water

Analyte Result

PFASs

6:2 Fluorotelomer Sulfonic Acid (6:2 FTSA) 9.9

8:2 Fluorotelomer Sulfonic Acid (8:2 FTSA) 9.9

N-Ethyl Perfluorooctane Sulfonamidoacetic Acid  (EtFOSAA) 12

N-Methylperfluoroocatane Sulfonamidoacetic Acid 
(MeFOSAA)

12

Perfluorobutane sulfonic acid (PFBS) 5.4

Perfluorobutanoic acid (PFBA) 24

Perfluorodecanoic acid (PFDA) 5.9

Perfluorododecanoic acid (PFDoA) 5.9

Perfluoroheptanoic acid (PFHpA) 5.9

24

Perfluorohexane sulfonic acid (PFHxS) 5.4

Perfluorohexanoic acid (PFHxA) 5.9

Perfluorononanoic acid (PFNA) 5.9

Sample/Parent ID

Matrix

Sample Date

Sample Type

Notes:

When only one PFAS compound is detected in a sample, the Regional Screening Levels for PFOS, PFOA, and PFBS fall under United States Department of Defence Tapwater 

Screening Levels (US DOD Tapwater 1.0). When mutliple PFAS compounds are detected, a factor of 0.1 is applied to the US DOD Tapwater 1.0 screening level. 

Acronyms:

AOPI = Area of Potential Interest

BAAP = Badger Army Ammunition Plant

Bold = Detected result above the level of detection

Shaded = Value exceeds HAL

CAS = Chemical Abstracts Service number

FD = field duplicate sample

ID = identification

N = primary sample

ng/L = nanograms per liter

% = percent

Qual = qualifier

-- = Not Applicable

SW = surface water

Qualifier:

J = The analyte was positively identified; however the associated numerical value is an estimated concentration only

U = The analyte was analyzed for but the result was not detected above the method detection limit.

Perfluorotetradecanoic acid (PFTeA) 5.9

Perfluorotridecanoic acid (PFTrDA) 5.9

Perfluoroundecanoic acid (PFUdA) 5.9

Perfluorooctanesulfonic acid (PFOS) 5.9

Perfluorooctanoic acid (PFOA) 5.9

Perfluoropentanoic acid (PFPeA)



Uniform Federal Policy-Quality Assurance Project Plan Addendum, USAEC PFAS PA/SI   

Contract Number: W912DR-18-D-0004/ W912DR-18-F-0685 

Attachment 6 

Office of the Secretary of Defense. 2019. Memorandum: Investigating Per and Polyfluoroalkyl Substances with

in the Department of Defense Cleanup Program. October 15. 
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