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TDS   total dissolved solids 
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1 INTRODUCTION 
Shannon & Wilson, Inc. has prepared this report to document our well-search and water 
supply well sampling efforts near the Gustavus Airport Terminal (GST) in Gustavus, 
Alaska. This report addresses activities conducting between December 2018 to January 2020 
for the ongoing project. The GST is an active, Alaska Department of Environmental 
Conservation (DEC) listed contaminated site due to the presence of per- and polyfluoroalkyl 
substances (PFAS) in groundwater and surface water (File Number 1507.38.017, Hazard ID 
26904). 

This report was prepared for the Alaska Department of Transportation & Public Facilities 
(DOT&PF) in accordance with the terms and conditions of our contract, relevant DEC 
guidance documents, and 18 Alaska Administrative Code (AAC) 75.335. 

1.1 Purpose and Objectives 

The purpose of the services described in this report was to evaluate the potential for human 
exposure to PFAS-containing water in water supply wells. Our objectives were to collect 
quarterly or annual samples from previously sampled water supply wells that meet the 
monitoring criteria discussed in section 2.4; and to collect samples from previously 
unsampled wells in neighborhoods near the Gustavus Airport and within the well search 
areas. The well search areas are shown in Figure 1, Well Search Extent. 

1.2 Background 

The GST terminal is located at 1 Airport Way in Gustavus, Alaska.  The property is owned 
by the DOT&PF, who also owns multiple adjacent parcels.  The geographic coordinates of 
the GST terminal are latitude 58.4252, longitude -135.7074.  

The DOT&PF Crash and Fire Rescue program used aqueous film forming foam (AFFF) for 
training, systems testing, and emergency response at the GST for many years. Areas of 
potential use are shown as AFFF sites on Figure 1. The precise timeline and locations of 
AFFF use at the GST are unknown. 

AFFF contains PFAS, a category of persistent organic compounds considered contaminants 
of emerging concern. Perfluorooctanesulfonic acid (PFOS) and perfluorooctanoic acid 
(PFOA) are two PFAS commonly found at sites where AFFFs were used. Due to their 
persistence, toxicity, and bioaccumulative potential, these compounds are of increasing 
concern to environmental and health agencies. The U.S. Environmental Protection Agency 
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(EPA) published a Lifetime Health Advisory (LHA) level for PFOS and PFOA in drinking 
water in May 2016 of 70 nanograms per liter (ng/L) for the sum of PFOS and PFOA. The 
DEC Contaminated Sites Program published groundwater-cleanup levels for PFOS and 
PFOA in November 2016 of 400 ng/L for each compound individually. Prior to the 
publication of these levels, there were no state-level cleanup levels established for PFAS.  

On May 4, 2018 DEC informed DOT&PF the airport terminal well and National Park Service 
(NPS) Water System well serving the school were at risk for PFAS contamination. On June 
27, 2018, DOT&PF sampled both drinking-water supply wells for the presence of PFAS. The 
analytical results were received on July 30, 2018. The airport terminal well contained levels 
of PFAS exceeding the EPA's LHA level.  The NPS well had detections of several PFAS less 
than the EPA's LHA level. DOT&PF and the Alaska Department of Administration's 
(DOA's) Division of Risk Management (DRM) contacted Shannon & Wilson regarding the 
Gustavus results. Shannon & Wilson began water supply well search and sampling efforts 
in August 2018. 

On August 20, 2018, the DEC published a Technical Memorandum outlining a new action 
level for the sum of five PFAS (PFOS, PFOS, perfluorohexane sulfonate [PFHxS], 
perfluoroheptanoate [PFHpA], and perfluorononanoate [PFNA]) in drinking water. The 
action levels proposed in the August 2018 Technical Memorandum were submitted as 
proposed regulation. PFAS projects for the State of Alaska adopted the proposed regulatory 
action level from August 2018 to March 2019, per DEC direction. The proposed regulation 
has not been formally adopted to date.  

The initial response and water 
supply well sampling in Gustavus 
referenced the sum of five PFAS 
action level for the purposes of 
assessing drinking-water well 
contamination. Water supply wells 
used for drinking and/or cooking 
with concentrations for the sum of 
five PFAS exceeding 65 ng/L were 
provided with an alternative 
drinking-water source.  

On April 9, 2019 DEC issued an update to the August 20, 2018 Technical Memorandum 
rescinding the previous action level to align with EPA’s LHA. The memo notes “In order to 
align state actions to the recently announced EPA plans, DEC will use the EPA LHA 

Exhibit 1-1: Gustavus Airport AFFF training area. 
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(PFOS+PFOA above 0.07 µg/L) as the Action Level. Any new testing for PFAS will be for 
PFOS and PFOA only.” 

On October 2, 2019 DEC issued a second update to the August 20, 2018 Technical 
Memorandum stating, "Any new testing for PFAS will report the full suite of PFAS 
compounds analyzed by the appropriate EPA Method."  EPA Method 537.1 includes the 
suite of 18 PFAS outlined in Section 1.4. 

1.3 Geology and Hydrology 

The GST sampling area lies in a glacial outwash plain.  The plain is bounded by the Chilkat 
Mountain Range to the northeast, Glacier Bay to the northwest and Icy Strait to the south. 

Our knowledge of subsurface geology and hydrology in the investigation area is based on 
observations Shannon & Wilson made during the 2019 site characterization drilling 
activities and information provided to us by a local well driller.  Our investigation noted the 
sampling area is mostly comprised of fluvial and marine sediments.  The soil profile 
generally consists of water-bearing, interbedded sand and silt underlain by a silty clay or 
clay confining layer. The confining layer was observed at varying depths ranging from 
approximately 13 to 45 feet below ground surface (bgs).  

The depth to the water table ranged from 0.33 feet bgs to 8.75 feet bgs on the east side of the 
Salmon River.  At the well cluster by City Hall, the water table ranged from 13.75 to 13.80 
feet bgs. 

1.4 Contaminants of Concern and Action Levels 

Section 1.2 summarizes the progression of PFAS regulatory changes affecting the GST site. 
The contaminants of concern for the residential-well sampling described in this report are: 

 PFOS 

 PFOA 

 PFHpA 

 PFNA 

 PFHxS 

 perfluorobutanesulfonic acid (PFBS) 

 perluorodecanoic acid (PFDA) 

 perluorododecanoic acid (PFDoA) 

 perfluorohexanoic acid (PFHxA) 
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 perfluorotetradecanoic acid (PFTeA) 

 perfluorotridecanoic acid (PFTrDA) 

 perfluoroundecanoic acid (PFUnA) 

 hexafluoropropylene oxide dimer acid (HFPO-DA) 

 N-ethyl perfluorooctane sulfonamidoacetic acid (N-EtFOSAA) 

 N-methyl perfluorooctane sulfonamidoacetic acid (N-MeFOSAA) 

 11-chloroeicosafluoro-3-oxaundecane-1-sulfonic acid (11CL-PF3OUdS) 

 9-chlorohexadecafluoro-3-oxanone-1-sulfonic acid (9CL-PF3ONS) 

 4,8-dioxa-3H-perfluorononanoic acid (DONA)   

Of these contaminants of concern, only PFOS and PFOA are regulated with numeric action 
levels or cleanup levels, as summarized in Exhibit 1-2. 

 
Exhibit 1-2: Applicable Regulatory Action Levels 

Media Compound Level 

Drinking water PFOS + PFOA 70 ng/La 

Groundwater PFOS 400 ng/Lb 

Groundwater PFOA 400 ng/Lb 

Soil PFOS 3.0 µg/kgc 

Soil PFOA 1.7 µg/kgc 
Notes: 
a       Drinking-water action level reported in DEC October 2019 Technical Memorandum. 
b       DEC groundwater-cleanup level reported in 18 AAC 75.345, Table C. 
c       DEC migration-to-groundwater soil-cleanup levels reported in 18 AAC 75.341, Table B1. 
ng/L = nanograms per liter, µg/kg = micrograms per liter 
 

1.5 Scope of Services 

Our scope of services summarized in this report includes water supply well searches, four 
water supply well monitoring events, and public-outreach support. Our purpose was to 
evaluate the potential for human exposure to PFAS-containing water in water supply wells 
near GST. The objective was to identify water supply wells in the sampling area and collect 
water samples from those wells. This project is ongoing; planned future work is 
summarized in Section 5.3. 

Our well-search activities sought to identify water supply wells and document the well use 
and well construction details, where available. This report includes data from water supply 
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well sampling events conducted in March, June and October 2019. This report also includes 
additional sampling conducted for Barr Engineering in June 2019 for the purposes of 
designing point of entry treatment (POET) systems. POET design is not discussed further in 
this report. Additionally, site characterization activities performed in October 2019 will not 
be discussed in this report; please reference our April 2020 report Gustavus PFAS 2019 Site 
Characterization - Revision 1. 

This report was prepared for the exclusive use of the DOT&PF and its representatives. This 
work presents our professional judgment as to the conditions of the site. Information 
presented here is based on the sampling and analyses Shannon & Wilson performed. This 
report should not be used for other purposes without our approval or if any of the following 
occurs: 

 Project details change, or new information becomes available, such as revised regulatory 
levels or the discovery of additional source areas. 

 Conditions change due to natural forces or human activity at, under, or adjacent to the 
project site. 

 Assumptions stated in this report have changed. 

 If the site ownership or land use has changed. 

 Regulations, laws, or cleanup levels change. 

 If the site’s regulatory status has changed. 

If any of these occur, Shannon & Wilson should be retained to review the applicability of 
our recommendations. This report should not be used for other purposes without Shannon 
& Wilson’s review. If a service is not specifically indicated in this report, do not assume it 
was performed. 

1.6 Summary of Previous Water Supply Well Sampling 

Since August 2018, have collected samples from a total of 113 water supply wells for PFAS 
analytes over several visits to Gustavus. Shannon & Wilson also collected five surface-water 
samples during the August 2018 and September 2018 sampling events. In addition, Shannon 
& Wilson held several public-outreach meetings in conjunction with State of Alaska 
employees to inform residents about the project. 

Water supply well sample concentrations for the sum of PFOS and PFOA ranged from not-
detected to 6,110 ng/L for wells associated with the GST PFAS project. Water supply well 
sampling areas were expanded for subsequent sampling events until PFAS concentrations 
in wells along the edges of the sampling areas were found to be below the applicable DEC 
regulatory levels. Water supply well depths are generally between 15 to 25 feet bgs based on 
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information provided by the residents and the former local driller who installed most of the 
wells. Shannon & Wilson was not able to obtain well-drilling or construction logs to confirm 
these depths.  

2 FIELD ACTIVITIES 
This section summarizes activities performed between December 2018 and November 2019. 

2.1 Well Categories 

For the purposes of this project, a water supply well is defined as a privately-owned water-
supply well. Please note this definition of water supply well does not match the DEC 
Drinking Water Program regularity classification of a private water system, “a potable 
water system serving one single-family residence or duplex” (18 AAC 80, 2014). 

Shannon & Wilson completed a Water Supply Well Inventory Survey Form for each newly 
identified water supply well. A copy of each completed Survey Form is included in 
Appendix A, Field Logs. Shannon & Wilson used this information to designate a well 
category based on use. 

 Category 1: wells used for drinking or cooking, as reported by owners or occupants. 

 Category 2: wells used for dish washing and other domestic purposes.  

 Category 3: wells used for vegetable-garden irrigation and are not plumbed to indoor 
faucets or spigots. The well water is accessed by outdoor plumbing, but the well may be 
located underneath or inside the structure. These wells are considered non-drinking-
water wells. 

 Category 4: wells used for outdoor purposes only, such as irrigation of lawns or non-
vegetable gardens or vehicle washing. These wells are considered non-drinking-water 
wells. 

 Category 5: wells currently not in use. Wells that have been abandoned in place, are 
inoperable, disconnected, or intended for future use, are considered category 5 wells. 
These wells are considered non-drinking-water-wells. 

2.2 Well Search 

Shannon & Wilson made a reasonable attempt to contact each owner or occupant in the 
search areas to collect a well sample or verify a well is not present. During the 2019 water 
supply well sampling activities, efforts were made to follow up with properties where 
contact with an owner or occupant was unable to be made during previous events. If 
occupants were not present when Shannon & Wilson visited the property, a personalized 
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door tag with contact information was provided. Shannon & Wilson collected first-time 
samples from 13 properties in the defined door-to-door well search areas during the 2019 
sampling events, as described in Section 2.3 below.  

2.3 Water Supply Well Sampling 

Shannon & Wilson conducted three water supply well sampling events between March 7, 
2019 and October 15, 2019. The following Shannon & Wilson personnel collected analytical 
water samples for this project. These individuals are State of Alaska Qualified Samplers as 
defined in 18 AAC 75.333[b] and 18 AAC 78.088[b].  

 Amber Masters, Environmental Scientist 

 Sheila Hinckley, Environmental Scientist 

 Kristen Freiburger, Chemist 

 Craig Beebe, Geologist 

 Adam Wyborny, Environmental Engineer 

 Cherissa Dukelow, Environmental Scientist 

Shannon & Wilson sampled 48 unique water supply wells during the reporting period; 
some wells were sampled multiples times over several sampling events. Shannon & Wilson 
collected water supply well samples from a location in the structure's plumbing upstream of 
water-treatment systems or water softeners, where possible. Samples collected downstream 
of water softeners or other in-home treatment systems are listed in Section 2.10, Deviations. 

Exhibit 2-1: Photographs of Water Supply Well Sample Locations in Gustavus, Alaska. 



December 2018 to November 2019 Water Supply Sampling 
FINAL Summary Report 

102599 August 2020 
8 

For the purposes of this project Shannon & Wilson does not consider small (i.e., less than 18 
inches in height) particulate filters to be treatment systems. 

Shannon & Wilson purged the water supply well systems prior to sampling by allowing the 
water to run until water parameters stabilized and the water appeared clear. Purging for 
approximately 20 minutes, parameters were collected using a multiprobe water quality 
meter (YSI). The parameters pH, temperature, and conductivity were recorded 
approximately once every three minutes until sample collection. The following values were 
used to indicate stability for a minimum of three consecutive readings: ±0.1 pH, ±0.5 degrees 
Celsius (°C) temperature, and ±3 percent conductivity (microsiemens per centimeter 
[µS/cm]). 

Shannon & Wilson discharged purge water to an indoor sink or to the ground surface. At 
most residences within the GST search areas, indoor plumbing leads to a private septic 
system. Following parameter stabilization, Shannon & Wilson collected PFAS water samples 
using laboratory-supplied containers. Copies of the Water Supply Well Sampling Logs are 
included in Appendix A, Field Logs. 

Shannon & Wilson are aware of the potential for cross-contamination of PFAS water 
samples from numerous everyday household items. Shannon & Wilson took appropriate 
precautions to prevent cross-contamination, including discontinuing the use of personal 
protective equipment and field supplies known to contain PFASs, using liner bags to 
contain samples before and after sample collection, hand washing, and donning a fresh pair 
of disposable nitrile gloves before sample collection. 

2.4 Water Supply Well Monitoring 

Through coordination with the DOT&PF and DEC, Shannon & Wilson established the well 
monitoring network criteria prior to the March 2019 sampling event. Wells were included in 
the March 2019 sampling event if they are active category 1 and 2 wells with: 

 maximum combined PFOS, PFHpA, PFNA, PFHxS and PFOA concentration was greater 
than or equal to 35 ng/L during a previous sampling event; or 

 within 500 lateral feet of wells with combined PFOS, PFHpA, PFNA, PFHxS and PFOA 
concentration was greater than or equal to 35 ng/L during a previous sampling event. 

These samples were submitted for analysis of PFOS, PFOA, PFHxS, PFHpA, PFNA, and 
PFBS. Lateral distance was measured from the GIS points collected during the initial round 
of sampling.  

Through coordination with DOT&PF and DEC, the well-monitoring network criteria were 
modified prior to the June 2019 sampling event. This is referred to as the annual sampling 
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event. Wells were included in the June 2019 sampling event if they are active category 1 and 
2 wells with: 

 maximum combined PFOS and PFOA concentration greater than or equal to 17 ng/L 
during a previous sampling event; or 

 within 500 lateral feet of wells with a combined PFOS and PFOA concentration greater 
than or equal to 17 ng/L during a previous sampling event. 

These samples were submitted for analysis of PFOS and PFOA only. 

Prior to the October 2019 sampling event, the well monitoring network criteria was 
modified to no longer include wells that exceeded the LHA. Wells were included in the 
October 2019 sampling event if they are active category 1 and 2 wells with: 

 maximum combined PFOS and PFOA concentration greater than or equal to 35 ng/L but 
less than the LHA during a previous sampling event; or 

 within 500 lateral feet of wells with a combined PFOS and PFOA concentration greater 
than or equal to 35 ng/L during a previous sampling event. 

These samples were submitted for the analysis of 18 PFAS analytes per EPA 537.1 (Section 
1.4). 

Water supply well monitoring locations are shown in light and dark blue in Figure 2. 

2.5 Surface Water Sampling 

At the request of DOT&PF, Shannon & Wilson sampled two surface-water bodies to 
determine their suitability as water sources for filling the aircraft rescue and firefighting 
(ARFF) truck. Both locations were sampled during the March 2019 sampling event. The first 
sample was taken from the pond in the southeastern gravel pit along Wilson Road.  The 
second sample was taken from the creek along the west side of Mountain View Road at the 
southern leg of Spruce Lane.  

2.6 Sample Custody, Storage, and Transport 

Immediately after collection, the sample bottles for each location were placed in Ziploc bags 
and stored in a designated sample cooler maintained between 0 °C and 6 °C with ice 
substitute separated from the sample bottles by a liner bag. Shannon & Wilson maintained 
custody of the samples until submitting them to the laboratory for analysis. For shipping 
Shannon & Wilson packaged analytical samples and chain-of-custody (COC) forms in a 
hard-plastic cooler with an adequate quantity of frozen-ice substitute and packing material 
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to prevent bottle breakage. Shannon & Wilson applied custody seals to the cooler, which 
were observed to be intact upon receipt by the laboratory. 

Shannon & Wilson shipped sample coolers to TestAmerica Laboratories, Inc./Eurofins 
(TestAmerica) in West Sacramento, California for analysis of PFAS using Alaska Air Cargo 
priority overnight service, also known as Goldstreak. Samples were generally shipped from 
Goldstreak in Juneau, Alaska. Water supply well samples were submitted promptly to the 
analytical laboratory after each well search and sampling effort. This allowed sufficient time 
for the laboratory to analyze the samples within holding-time requirements of the analytical 
method. An expedited, five-business-day turnaround time was requested for first work 
order only.  

Shannon & Wilson also shipped sample coolers to SGS North America Inc. (SGS) in 
Anchorage, Alaska on June 10, 2019 to analyze samples collected for Barr Engineering POET 
system design; samples were shipped from Juneau, Alaska using Goldstreak.  

Each laboratory report is included in Appendix B. 

2.7 Notification of Results 

Following a review of the analytical data, Shannon & Wilson prepared analytical-data tables 
for review by the rest of the project team. Shannon & Wilson then called property owners 
and occupants to notify them of the results of the PFAS water testing. 

Shannon & Wilson also prepared letters for owners and occupants informing them of the 
results for the sample collected from their well. These letters were tailored to each property 
and analytical sample, and included the following information: 

 sample name; 

 analytical results for the three highest analyzed PFAS concentrations from the sampling 
event (March 2019 only) or concentrations of PFOS and PFOA (June and October 2019); 

 comparison of analytical results to DEC's or EPA's current action levels; 

 description of the project; and 

 pages of the TestAmerica laboratory report that apply to the owner or occupant’s 
water-well sample, including other PFAS results. 

Where requested, Shannon & Wilson emailed results letters to owners and/or occupants. 
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2.8 Alternative Water Sources 

The DOT&PF is exploring various options to provide affected residents with a permanent 
alternative water source. These may include but are not limited to POET systems, 
constructing a community well outside of the affected area, rain catchment systems and 
installing cisterns. Investigation of permanent water solutions for Gustavus is ongoing in 
2020. 

2.8.1 Bottled Water 

On September 17, 2018, the DRM began offering 
and delivering bottled water to properties where 
the water supply well sample showed results above 
the proposed DEC action levels. 

2.8.2 Point of Entry Treatment Systems 

For the purposes of point of entry treatment system design, Shannon & Wilson collected 
eleven samples during our December 2018 and June 2019 sampling events. Sample testing 
methods are discussed in Section 3 below. For results from the December 2018 sampling 
event, reference our previous report titled August 2018 to November 2018 Private Well 
Sampling. 

 
Exhibit 2-3: Installed point of entry treatment system 

2.9 Public Information 

The DOT&PF hosts a webpage describing the PFAS water-testing project. The webpage 
includes a project summary, list of contacts, simplified regional results map, and links to 
additional resources. The map is updated after each sampling event following the receipt of 
analytical data; Appendix C includes an example from July 2019. 

Exhibit 2-2: Bottled water stored for deliveries. 
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2.10 Deviations 

In general, Shannon & Wilson conducted these services in 
accordance with the sampling procedures noted above, and 
based on ongoing discussion with DRM, DEC and 
DOT&PF. The following are deviations from the 
procedures described in Section 2: 

 The following samples were collected from a location 
downstream of the property’s water softener or other 
in-home treatment system during one or more sampling 
events: PW-012, PW-038, PW-040, and PW-431. 

 Our sampling protocol includes stabilization of 
parameters; however, the following samples were 
collected from handpump wells and parameters were 
not measured and/or stabilized: PW-205, PW-208, PW-
209, PW-462 and PW-464. 

 Our sampling protocol includes sampling directly from 
a spigot or port within the plumbing system. Sample PW-415 was taken through a hose 
fused to the spigot. 

 Samples PW-205 and PW-438 were taken with the use of a non-dedicated pump. 

3 ANALYTICAL RESULTS 
Shannon & Wilson submitted drinking-water samples collected in March and June 2019 to 
TestAmerica for determination PFAS concentrations using Method WS-LC-0025, the 
laboratory’s in-house method. This method analyzes for the PFAS listed in the EPA 
Unregulated Contaminant Monitoring Rule (UCMR): PFOS, PFOA, PFHpA, PFNA, PFBS, 
and PFHxS. Samples collected in June 2019 were originally submitted for analysis of PFOS 
and PFOA only. The results are presented on Table 1 for PFOS and PFOA; the additional 
four analytes are presented on Table 2 for the June 2019 samples. 

In October 2019, Shannon & Wilson submitted for the determination of 18 PFAS using 
modified Method 537.1. This method analyzes for PFOS, PFOA, PFHpA, PFNA, PFHxS, 
PFBS, PFDA, PFDoA, PFHxA, PFTeA, PFTrDA, PFUnA, HFPO-DA, N-EtFOSAA, N-
MeFOSAA, 11CL-PF3OUdS, 9CL-PF3ONS and DONA. It is considered a modified method 
for groundwater samples, as the true EPA 537.1 method was developed for the analysis of 
municipal, chlorinated drinking-water samples.  

Exhibit 2-3: Sampling the future 
site of the Gustavus Community 
Center (PW-438) 
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Shannon & Wilson submitted the pre-POET design analytical water samples to SGS for 
determination of twenty-four PFAS and twenty-three other analytes.  The analytical 
methods used were PFAS analysis by EPA 537M, diesel range organics by AK102, residual 
range organics by AK103, oil & grease total by EPA 1664B, chloride, fluoride, and sulfate by 
EPA 300.0, metals by EPA 200.8, total organic carbon by SM 5310B, total dissolved solids by 
SM21 2540C, total suspended solids by SM21 2540D, pH by SM21 4500-H B, alkalinity by 
SM21 2320B, hardness as calcium carbonate by SM21 2340B, conductivity by SM21 2510B, 
ammonia as nitrogen by SM21 4500-NH3 G, nitrate and nitrite by SM21 4500NO3-F, sulfide 
by SM23 4500S D and speciated arsenic by SOP BAL-4100. 

The TestAmerica and SGS laboratory reports and associated DEC Laboratory Data Review 
Checklists (LDRCs) for each work order (WO) are listed in chronological order in Appendix 
B. 

3.1 Water Supply Well Monitoring Samples 

Table 1 summarizes the concentrations of PFOS and PFOA for initial samples collected from 
water supply wells sampled between June 2019 and October 2019. For the purposes of this 
report, Shannon & Wilson compared concentrations to the sum of PFOS and PFOA action 
level of 70 ng/L.  

Table 2 summarizes the historical concentrations of PFAS in samples collected from 
previously sampled wells. With the exceptions of PW-001, PW-002, PW-006, PW-022, PW-
405, PW-406 and PW-408 results are generally comparable to the initial sampling event. 
Table 2 also includes the additional analytes that were requested following the June 2019 
sampling event. The laboratory was able to report additional data for PFHxS, PFHpA, 
PFNA, and PFBS for samples collected in June 2019 where PFOS and PFOA were originally 
requested. 

Table 3 summarizes the concentrations of the pre-POET design samples collected in June 
2019. For December 2018 concentrations of pre-POET design samples, please refer to our 
previously published report titled August 2018 to December 2018 Private Well Sampling.  

3.2 Surface Water Samples 

PFAS were not detected in the two surface-water locations sampled in March 2019. Results 
for these samples are presented on Table 4.  
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4 QUALITY ASSURANCE AND QUALITY CONTROL 
Quality Assurance/Quality Control (QA/QC) procedures assist in producing data of 
acceptable quality and reliability. Shannon & Wilson reviewed the analytical results 
provided by TestAmerica and SGS for laboratory QC samples and conducted our own QA 
assessment for this project.  

By working in accordance with our proposed scope of services, Shannon & Wilson considers 
the samples collected to be representative of site conditions at the locations and times they 
were obtained. The quality of the analytical data for this project does not appear to have 
been compromised, and those results affected by QC anomalies were qualified with 
appropriate flags. Additional details regarding our QA assessment are presented in 
Appendix D 

5 DISCUSSION AND RECOMMENDATIONS 
Shannon & Wilson presents here our discussion relevant to PFASs in groundwater at and 
near the GST property. 

5.1 Comparison to Action Levels 

Two newly identified category 1 and 2 wells (PW-415 and PW-463) with combined 
concentrations exceeding the action level of 70 ng/L for the sum of PFOS and PFOA were 
reported in 2019. The new exceedances are located in the impacted area along Wilson Road 
in Area 3 (Figure 1). 

During the reporting period, the March 2019 sample collected from locations PW-013 and 
PW-022 exceeded the DEC groundwater-cleanup level of 400 ng/L for PFOS. Locations that 
exceeded the DEC groundwater-cleanup level for PFOS are depicted with dark red halos in 
Figure 3. During this reporting period, combined PFOS and PFOA concentrations at PW-022 
increased by approximately 190 percent between August 2018 and March 2019, then 
decreased by 92 percent between March and June 2019. This well is located in the northern 
portion of Area 1 along a drainage ditch close to the DOT&PF Crash and Fire Rescue 
building. The seasonal spike at this well strongly suggests the impact of surface water to 
offsite contamination. 

Samples exceeding the EPA LHA are highlighted in Tables 1 and 2. Further assessment of 
concentration trends using statistical analysis is discussed below in Section 5.2. 
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PFOS was most frequently the highest detected PFAS in water supply wells tested to date. 
The wells with the highest PFOS concentrations are geographically closer to the DOT&PF 
Crash and Fire Rescue building than to the existing burn pit or former fire training area. 

5.2 Trend Analysis 

Shannon & Wilson assessed temporal data for locations included in the well-monitoring 
network locations using a Mann-Kendall nonparametric trend analysis and Monitoring and 
Remediation Optimization System (MAROS) classification (Gilbert, 1987; Aziz, et. al., 2016). 
The MAROS evaluation was developed by the Air Force Center for Engineering and the 
Environment to assess concentration trends with confidence levels below 95 percent. 
MAROS further discriminates between “no trend” and “stable” contaminant concentrations 
by evaluating the Mann-Kendall trend statistic, confidence in trend, and coefficient of 
variation. These tests require data from a minimum of four sampling events to assess 
concentration trends.  

Shannon & Wilson performed these statistical tests on PFOS, PFOA, and PFOS+PFOA 
combined results using the EPA’s Statistical Software ProUCL, version 5.1. Table 5, Water 
Supply Well Trends, compares the PFOS, PFOA, and LHA combined results for each 
monitoring location sampled greater than four times. Time series plots of water supply well 
trends are included in Appendix E, Time Series Plots. 

Shannon & Wilson performed statistical analysis on wells with at least four samples. Of the 
10 wells statistical tests were performed on, six could not be assessed due to PFOS and 
PFOA not being detected at those locations (PW-037, PW-038, PW-039, PW-040, PW-059, 
and PW-203). Samples collected from locations PW-401 showed no trend after five sampling 
events. Samples collected from locations PW-011, PW-012 and NPS Well showed stable 
trends for PFOS and LHA combined. Samples collected from location PW-012 showed a 
stable trend for PFOA. Samples collected from locations PW-011 and NPS Well showed 
decreasing trends for PFOA. 

It is likely the region is heavily influenced by seasonal trends. To account for seasonal trends 
in a region heavily effected by seasonal variation a minimum of eight to twelve quarterly 
samples is recommended for further statistical analysis assessments. Given the monitoring 
criteria, it is likely this will be addressed using monitoring well data.  

5.3 Planned Future Work 

Shannon & Wilson anticipates continuing well search efforts to target properties within the 
existing search areas that have not yet been sampled. This work will be completed through 
our statewide contract with DOT&PF.  
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Quarterly sampling for 2020 was scheduled to take place in March 2020; however, the 
sampling event was postponed due to the world-wide concern regarding COVID-19. DEC, 
DOT&PF and Shannon & Wilson are monitoring the situation closely and will continue 
quarterly sampling when appropriate. Decisions regarding the monitoring criteria and 
frequency will be discussed with DEC prior to conducting sampling.  

5.4 Recommendations 

Based on our previous work, Shannon & Wilson recommends the DOT&PF continue to: 

 attempt to identify wells at properties where well status is unknown; 

 sample water supply wells in the well-monitoring network, as determined in 
coordination with DEC to determine future sampling frequency. With the addition of 
the monitoring-well network for assessing aquifer trends, it may be appropriate to 
collect water supply well samples on an annual basis for the purpose of assessing 
exposure; 

 work with the DEC and the Alaska Department of Health and Social Services to 
continue educating the public regarding the potential health effects of exposure to 
PFAS-containing water, as new information becomes available; and 

 refrain from discharging PFAS-containing AFFF to the ground, surface water bodies or 
groundwater from ARFF training, equipment testing, or emergency response. 

Shannon & Wilson also recommends: 

 expanding the residential buffer zone to account for the interpolated hydraulic gradients 
presented on Figure 2 (i.e., a 500 foot buffer may not be protective in different locations 
of the affected area). The proposed wells in this category are shown on Figure 2 as white 
circles ("proposed annual") and include PW-32, PW-47, PW-61, PW-74, PW-207, PW-230, 
PW-240, PW-241, PW-414 and PW-438; and 

 expanding the monitoring-well network, specifically on airport property and near the 
DOT&PF building and airport terminal wells to monitor migration of contamination off 
site. 

Our recommendations are based on: 

 Groundwater conditions inferred through water supply well, monitoring-well, 
temporary-well-point and surface-water samples collected from August 27, 2018 to date. 

 Soil conditions observed on, near and downgradient of the GST. 

 The results of testing performed on soil and water samples Shannon & Wilson collected 
from the water supply wells, monitoring wells, temporary well points and surface water 
on, near, and downgradient from the GST. 
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 Publicly available literature and data Shannon & Wilson reviewed for this project, 
including United States Geological Survey, 2018. 

 Our understanding of the project and information provided by the DOT&PF, DRM, and 
other members of the project team. 

 The limitations of our approved scope described in our proposed Scope of Services 
dated August 23, 2019. 

The information included in this report is based on limited sampling and should be 
considered representative of the times and locations at which the sampling occurred. 
Regulatory agencies may reach different conclusions than Shannon & Wilson. Shannon & 
Wilson have prepared and included in the Important Information about your Environmental 
Report Appendix to assist you and others in understanding the use and limitations of this 
report. 
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Perfluoro-octanoic 
acid (PFOA)

Perfluoro-octane 
sulfonate (PFOS)

LHA Combined 
(PFOS + PFOA)

70

Sample Name PW-ID Sample Date ng/L ng/L ng/L
PW-071 PW-071 6/8/2019 0.82 J <2.0 0.82 J‡
PW-205 PW-205 6/9/2019 0.93 J 9.0 9.9 J
PW-207 PW-207 6/7/2019 1.0 J <2.0 1.0 J‡
PW-208 PW-208 6/7/2019 0.80 J I 8.4 9.2 J I
PW-414 PW-414 6/8/2019 <2.0 2.3 2.3 ‡
PW-415 PW-415 6/7/2019 1.6 J 67 69 J
PW-419 PW-419 6/8/2019 <2.0 14 14 ‡
PW-433 PW-433 6/9/2019 <2.0 <2.0 N/A
PW-438 PW-438 6/9/2019 <2.0 3.7 3.7 ‡
PW-441 PW-441 6/7/2019 <2.0 1.4 J 1.4 J‡
PW-462 PW-462 6/7/2019 1.8 J 48 50 J
PW-463 PW-463 6/8/2019 2.8 74 77 
PW-464 PW-464 10/13/2019 <2.0 1.6 J 1.6 J‡

NOTES:
ng/L nanograms per liter
Bold Concentration exceeds action level of 70 ppt for the sum of PFOS and PFOA.

DUP Field-duplicate sample

<

I The reported value represents the estimated maximum possible concentration. Flag applied by the laboratory.

J

‡

N/A

Estimated concentration, detected greater than the method detection limit (MDL) and less than the RL. Flag 
applied by the laboratory.
Minimum concentration, the LHA Combined concentration includes one or more result that is not detected greater 
than the MDL.
Not applicable. The LHA concentration could not be calculated because one or more PFAS was not detected in 
the project sample.

Table 1 - Summary of Initial Water Supply Well Analytical Results

70

Analyte

Action  Level

Analyte not detected; listed as less than the reporting limit (RL) unless otherwise flagged due to quality-control 
(QC) failures.
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ng/L ng/L ng/L ng/L ng/L ng/L ng/L ng/L ng/L ng/L ng/L ng/L ng/L ng/L ng/L ng/L ng/L ng/L ng/L
08/27/18 31 -- 5.7 <2.0 4.5 -- -- -- -- -- -- -- -- -- -- -- 250 4.3 254 
03/08/19 30 -- 5.9 <2.0 4.3 -- -- -- -- -- -- -- -- -- -- -- 270 <3.5 B* 270 B*‡
08/27/18 12 -- 1.8 J <2.0 1.3 J -- -- -- -- -- -- -- -- -- -- -- 23 4.6 28 
09/25/18 11 -- 1.7 J <2.0 1.2 J -- -- -- -- -- -- -- -- -- -- -- 22 4.3 26 
03/07/19 13 -- 1.9 J <2.0 1.4 J -- -- -- -- -- -- -- -- -- -- -- 13 3.5 17 
06/08/19 14 -- 1.8 J <2.0 1.5 J -- -- -- -- -- -- -- -- -- -- -- 16 <3.4 B* 16 B*‡
10/11/19 10 2.2 1.4 J <1.8 1.0 J* <1.8 <1.8 <1.8 <1.8 <1.8 <1.8 <1.8 <1.8 <1.8 <1.8 4.0 J* 19 2.9 22 
10/11/19 9.3 1.8 J 1.3 J <1.9 0.73 J* <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 J* 18 2.8 21 
08/28/18 350 -- 13 3.0 20 -- -- -- -- -- -- -- -- -- -- -- 2300 19 2319 
03/07/19 320 -- 17 2.3 21 -- -- -- -- -- -- -- -- -- -- -- 1200 13 1213 
08/28/18 32 -- 4.4 <2.0 2.2 -- -- -- -- -- -- -- -- -- -- -- 160 3.0 163 
03/09/19 21 -- 3.4 <2.0 1.8 J -- -- -- -- -- -- -- -- -- -- -- 72 <2.0 B* 72 B*‡
06/08/19 20 -- 1.8 J <2.0 1.9 J -- -- -- -- -- -- -- -- -- -- -- 33 1.8 J 35 J

PW-003 08/28/18 <2.0 -- <2.0 <2.0 <2.0 -- -- -- -- -- -- -- -- -- -- -- <2.0 1.4 J 1.4 J‡
PW-004 08/28/18 <2.0 -- <2.0 <2.0 <2.0 -- -- -- -- -- -- -- -- -- -- -- <2.0 <2.0 n/a
PW-005 08/28/18 <2.0 -- <2.0 <2.0 <2.0 -- -- -- -- -- -- -- -- -- -- -- <2.0 0.90 J 0.90 J‡

08/28/18 7300 -- 48 48 170 -- -- -- -- -- -- -- -- -- -- -- 40000 240 40240 
09/26/18 110 -- 1.4 J <2.0 9.0 -- -- -- -- -- -- -- -- -- -- -- 210 2.3 212 

PW-007 08/28/18 <2.0 -- <2.0 <2.0 <2.0 -- -- -- -- -- -- -- -- -- -- -- 5.6 1.2 J 6.8 J
PW-008 08/28/18 <2.0 -- <2.0 <2.0 <2.0 -- -- -- -- -- -- -- -- -- -- -- <2.0 1.3 J 1.3 J‡
PW-009 08/28/18 <2.0 -- <2.0 <2.0 <2.0 -- -- -- -- -- -- -- -- -- -- -- <2.0 <2.0 n/a

08/29/18 <2.0 -- <2.0 <2.0 <2.0 -- -- -- -- -- -- -- -- -- -- -- <2.0 <2.0 n/a
06/09/19 <2.0 -- <2.0 <2.0 <2.0 -- -- -- -- -- -- -- -- -- -- -- <2.0 <2.0 n/a
10/12/19 2.5 0.97 J <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 2.0 <1.9 2.0 ‡
10/12/19 2.9 1.0 J <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.2 <2.0 2.2 ‡

Table 2 - Summary of Historical Water Supply Well Analytical Results

Sample Name
Sample 

Date

NPS Well 

PW-001

PW-002

PW-006¥

Airport Terminal

PW-010
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Table 2 - Summary of Historical Water Supply Well Analytical Results

Sample Name
Sample 

Date
08/29/18 30 -- 3.4 <2.0 2.9 -- -- -- -- -- -- -- -- -- -- -- 93 3.3 96 
09/25/18 34 -- 3.1 <2.0 3.2 -- -- -- -- -- -- -- -- -- -- -- 80 3.1 83 
03/08/19 32 -- 4.5 <2.0 2.4 -- -- -- -- -- -- -- -- -- -- -- 96 <2.6 B* 96 B*‡
06/08/19 23 -- 3.5 <2.0 1.9 J -- -- -- -- -- -- -- -- -- -- -- 82 2.0 84 
06/08/19 23 -- 3.4 <2.0 1.8 J -- -- -- -- -- -- -- -- -- -- -- 80 <2.2 B* 80 B*‡
08/29/18 8.9 -- 0.81 J <2.0 1.8 J -- -- -- -- -- -- -- -- -- -- -- 7.7 0.77 J 8.5 J
03/08/19 11 -- 0.87 J <2.0 1.5 J -- -- -- -- -- -- -- -- -- -- -- 25 <2.0 B* 25 B*‡
06/08/19 7.0 -- <2.0 <2.0 1.1 J -- -- -- -- -- -- -- -- -- -- -- 14 0.81 J 15 J
10/12/19 9.3 2.8 0.86 J <1.9 0.99 J <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 13 0.74 J 14 J
08/29/18 860 -- 230 8.9 57 -- -- -- -- -- -- -- -- -- -- -- 5500 130 5630 
03/07/19 650 -- 150 18 34 -- -- -- -- -- -- -- -- -- -- -- 6000 110 6110 

PW-014 08/29/18 <2.0 -- <2.0 <2.0 <2.0 -- -- -- -- -- -- -- -- -- -- -- <2.0 <2.0 n/a
PW-015 08/29/18 <2.0 -- <2.0 <2.0 <2.0 -- -- -- -- -- -- -- -- -- -- -- <2.0 <2.0 n/a
PW-016 08/30/18 1.7 J -- <2.0 <2.0 <2.0 -- -- -- -- -- -- -- -- -- -- -- <2.0 1.3 J 1.3 J‡
PW-017 08/30/18 <2.0 -- <2.0 <2.0 <2.0 -- -- -- -- -- -- -- -- -- -- -- <2.0 <2.0 n/a
PW-018 08/30/18 1.2 J -- <2.0 <2.0 <2.0 -- -- -- -- -- -- -- -- -- -- -- 2.5 <2.0 2.5 ‡
PW-019 08/30/18 <2.0 -- <2.0 <2.0 <2.0 -- -- -- -- -- -- -- -- -- -- -- <2.0 <2.0 n/a
PW-020 08/30/18 <2.0 -- <2.0 <2.0 <2.0 -- -- -- -- -- -- -- -- -- -- -- <2.0 <2.0 n/a
PW-021 08/30/18 <2.0 -- <2.0 <2.0 <2.0 -- -- -- -- -- -- -- -- -- -- -- <2.0 <2.0 n/a

08/30/18 58 -- 4.8 <2.0 6.4 -- -- -- -- -- -- -- -- -- -- -- 520 6.9 527 
03/07/19 230 -- 20 1.7 J I 28 -- -- -- -- -- -- -- -- -- -- -- 1500 25 1525 
06/07/19 19 -- 1.8 J <2.0 1.4 J -- -- -- -- -- -- -- -- -- -- -- 120 1.3 J 121 J
06/07/19 19 -- 1.9 J <2.0 1.4 J -- -- -- -- -- -- -- -- -- -- -- 120 1.7 J 122 J

PW-031 08/27/18 <2.0 -- <2.0 <2.0 <2.0 -- -- -- -- -- -- -- -- -- -- -- <2.0 <2.0 n/a
PW-032 08/28/18 <2.0 -- <2.0 <2.0 <2.0 -- -- -- -- -- -- -- -- -- -- -- <2.0 <2.0 n/a
PW-033 08/28/18 <2.0 -- <2.0 <2.0 <2.0 -- -- -- -- -- -- -- -- -- -- -- <2.0 <2.0 n/a
PW-034 08/28/18 1.1 J -- <2.0 <2.0 <2.0 -- -- -- -- -- -- -- -- -- -- -- 1.5 J <2.0 1.5 J‡
PW-036 08/28/18 <2.0 -- <2.0 <2.0 <2.0 -- -- -- -- -- -- -- -- -- -- -- <2.0 <2.0 n/a

PW-022

PW-011

PW-012

PW-013
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ng/L ng/L ng/L ng/L ng/L ng/L ng/L ng/L ng/L ng/L ng/L ng/L ng/L ng/L ng/L ng/L ng/L ng/L ng/L

Table 2 - Summary of Historical Water Supply Well Analytical Results

Sample Name
Sample 

Date
08/31/18 <2.0 -- <2.0 <2.0 <2.0 -- -- -- -- -- -- -- -- -- -- -- <2.0 <2.0 n/a
03/08/19 <2.0 -- <2.0 <2.0 <2.0 -- -- -- -- -- -- -- -- -- -- -- <2.0 <2.0 n/a
06/07/19 <2.0 -- <2.0 <2.0 <2.0 -- -- -- -- -- -- -- -- -- -- -- <2.0 <2.0 n/a
10/11/19 <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 0.89 J <1.9 <1.9 n/a
08/28/18 <2.0 -- <2.0 <2.0 <2.0 -- -- -- -- -- -- -- -- -- -- -- <2.0 <2.0 n/a
08/28/18 <2.0 -- <2.0 <2.0 <2.0 -- -- -- -- -- -- -- -- -- -- -- <2.0 <2.0 n/a
03/08/19 <2.0 -- <2.0 <2.0 <2.0 -- -- -- -- -- -- -- -- -- -- -- <2.0 <2.0 n/a
06/07/19 <2.0 -- <2.0 <2.0 <2.0 -- -- -- -- -- -- -- -- -- -- -- <2.0 <2.0 n/a
10/11/19 <1.8 <1.8 <1.8 <1.8 <1.8 <1.8 <1.8 <1.8 <1.8 <1.8 <1.8 <1.8 <1.8 <1.8 <1.8 <1.8 <1.8 <1.8 n/a
08/29/18 <2.0 -- <2.0 <2.0 <2.0 -- -- -- -- -- -- -- -- -- -- -- <2.0 <2.0 n/a
08/29/18 <2.0 -- <2.0 <2.0 <2.0 -- -- -- -- -- -- -- -- -- -- -- <2.0 0.79 J 0.79 J‡
03/08/19 <2.0 -- <2.0 <2.0 <2.0 -- -- -- -- -- -- -- -- -- -- -- <2.0 <2.0 n/a
03/08/19 <2.0 -- <2.0 <2.0 <2.0 -- -- -- -- -- -- -- -- -- -- -- <2.0 <2.0 n/a
06/08/19 <2.0 -- <2.0 <2.0 <2.0 -- -- -- -- -- -- -- -- -- -- -- <2.0 <2.0 n/a
10/11/19 <1.8 <1.8 <1.8 <1.8 <1.8 <1.8 <1.8 <1.8 <1.8 <1.8 <1.8 <1.8 <1.8 <1.8 <1.8 <1.8 <1.8 <1.8 n/a
08/28/18 <2.0 -- <2.0 <2.0 <2.0 -- -- -- -- -- -- -- -- -- -- -- <2.0 <2.0 n/a
03/08/19 <2.0 -- <2.0 <2.0 <2.0 -- -- -- -- -- -- -- -- -- -- -- <2.0 <2.0 n/a
06/08/19 <2.0 -- <2.0 <2.0 <2.0 -- -- -- -- -- -- -- -- -- -- -- <2.0 <2.0 n/a
10/11/19 <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 0.66 J <1.9 <1.9 n/a

PW-041 08/28/18 <2.0 -- <2.0 <2.0 <2.0 -- -- -- -- -- -- -- -- -- -- -- <2.0 <2.0 n/a
PW-042 08/29/18 <2.0 -- <2.0 <2.0 <2.0 -- -- -- -- -- -- -- -- -- -- -- <2.0 <2.0 n/a
PW-043 08/29/18 <2.0 -- 0.94 J <2.0 <2.0 -- -- -- -- -- -- -- -- -- -- -- 6.6 7.6 14 
PW-044 08/29/18 <2.0 -- <2.0 <2.0 <2.0 -- -- -- -- -- -- -- -- -- -- -- 2.0 1.3 J 3.3 J

08/29/18 <2.0 -- <2.0 <2.0 <2.0 -- -- -- -- -- -- -- -- -- -- -- <2.0 <2.0 n/a
10/11/19 0.48 J <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 0.79 J <1.9 0.79 J‡
08/30/18 1900 -- 29 <2.0 120 -- -- -- -- -- -- -- -- -- -- -- 83 82 165 
08/30/18 1700 -- 27 <2.0 110 -- -- -- -- -- -- -- -- -- -- -- 79 77 156 
03/08/19 320 -- 6.2 <2.0 20 -- -- -- -- -- -- -- -- -- -- -- 63 20 B 83 B

PW-047 08/31/18 <2.0 -- <2.0 <2.0 <2.0 -- -- -- -- -- -- -- -- -- -- -- <2.0 <2.0 n/a

PW-037

PW-038

PW-039

PW-040

PW-045

PW-046
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Table 2 - Summary of Historical Water Supply Well Analytical Results

Sample Name
Sample 

Date
PW-048 08/31/18 <2.0 -- <2.0 <2.0 <2.0 -- -- -- -- -- -- -- -- -- -- -- <2.0 <2.0 n/a

08/29/18 1.2 J -- <2.0 <2.0 <2.0 -- -- -- -- -- -- -- -- -- -- -- <2.0 <2.0 n/a
03/07/19 0.98 J -- <2.0 <2.0 <2.0 -- -- -- -- -- -- -- -- -- -- -- <2.0 <2.0 n/a
06/09/19 <2.0 -- <2.0 <2.0 <2.0 -- -- -- -- -- -- -- -- -- -- -- <2.0 <2.0 n/a
10/12/19 1.1 J <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 n/a

PW-061 08/27/18 1.3 J -- 1.3 J <2.0 <2.0 -- -- -- -- -- -- -- -- -- -- -- 1.4 J 3.8 5.2 J
PW-066 12/08/18 <2.0 -- <2.0 <2.0 <2.0 -- -- -- -- -- -- -- -- -- -- -- <2.0 <2.0 n/a
PW-070 08/31/18 1.4 J -- <2.0 <2.0 1.8 J -- -- -- -- -- -- -- -- -- -- -- <2.0 1.0 J 1.0 J‡
PW-071 06/08/19 <2.0 -- <2.0 <2.0 <2.0 -- -- -- -- -- -- -- -- -- -- -- <2.0 0.82 J 0.82 J‡

09/25/18 1.1 J -- <2.0 <2.0 <2.0 -- -- -- -- -- -- -- -- -- -- -- <2.0 <2.0 n/a
09/25/18 1.1 J -- <2.0 <2.0 <2.0 -- -- -- -- -- -- -- -- -- -- -- <2.0 <2.0 n/a

PW-075 08/31/18 <2.0 -- <2.0 <2.0 <2.0 -- -- -- -- -- -- -- -- -- -- -- <2.0 1.4 J 1.4 J‡
09/24/18 36 -- 3.6 <2.0 3.2 -- -- -- -- -- -- -- -- -- -- -- 89 3.1 92 
09/24/18 37 -- 3.7 <2.0 3.4 -- -- -- -- -- -- -- -- -- -- -- 92 3.1 95 
03/07/19 26 -- 2.5 <2.0 2.7 -- -- -- -- -- -- -- -- -- -- -- 76 2.8 79 

PW-201 09/25/18 1.7 J -- <2.0 <2.0 <2.0 -- -- -- -- -- -- -- -- -- -- -- 1.4 J <2.0 1.4 J‡
09/25/18 20 -- 2.7 <2.0 2.1 -- -- -- -- -- -- -- -- -- -- -- 68 3.1 71 
03/07/19 17 -- 2.0 <2.0 2.4 -- -- -- -- -- -- -- -- -- -- -- 32 3.0 35 
06/07/19 17 -- 3.2 <2.0 2.9 -- -- -- -- -- -- -- -- -- -- -- 38 4.2 42 
09/25/18 <2.0 -- <2.0 <2.0 <2.0 -- -- -- -- -- -- -- -- -- -- -- <2.0 <2.0 n/a
03/08/19 <2.0 -- <2.0 <2.0 <2.0 -- -- -- -- -- -- -- -- -- -- -- <2.0 <2.0 n/a
06/08/19 <2.0 -- <2.0 <2.0 <2.0 -- -- -- -- -- -- -- -- -- -- -- <2.0 <2.0 n/a
10/14/19 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 n/a
09/25/18 3.3 -- 0.93 J <2.0 <2.0 -- -- -- -- -- -- -- -- -- -- -- 5.4 <2.0 5.4 ‡
06/07/19 2.4 -- <2.0 <2.0 <2.0 -- -- -- -- -- -- -- -- -- -- -- 4.7 <2.0 4.7 ‡
06/09/19 11 -- <2.0 <2.0 2.0 -- -- -- -- -- -- -- -- -- -- -- 9.0 0.93 J 9.9 J
10/12/19 10 3.0 0.63 J <1.9 1.4 J <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 10 0.76 J 11 J

PW-206 09/28/18 <2.0 -- <2.0 <2.0 <2.0 -- -- -- -- -- -- -- -- -- -- -- <2.0 <2.0 n/a
PW-207 06/07/19 <2.0 -- <2.0 <2.0 <2.0 -- -- -- -- -- -- -- -- -- -- -- <2.0 1.0 J 1.0 J‡

PW-202

PW-203

PW-204

PW-205

PW-059

PW-074

PW-200
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Table 2 - Summary of Historical Water Supply Well Analytical Results

Sample Name
Sample 

Date
PW-208 06/07/19 2.5 -- <2.0 <2.0 <2.0 -- -- -- -- -- -- -- -- -- -- -- 8.4 0.80 J I 9.2 J I

09/26/18 26 -- 3.0 <2.0 2.2 -- -- -- -- -- -- -- -- -- -- -- 100 3.3 103 
03/07/19 35 -- 5.0 <2.0 2.7 -- -- -- -- -- -- -- -- -- -- -- 120 2.7 123 
06/07/19 24 -- 3.8 <2.0 1.6 J -- -- -- -- -- -- -- -- -- -- -- 120 2.5 123 
09/26/18 30 -- 3.1 <2.0 2.5 -- -- -- -- -- -- -- -- -- -- -- 92 2.6 95 
09/26/18 32 -- 3.0 <2.0 2.7 -- -- -- -- -- -- -- -- -- -- -- 95 2.8 98 
03/07/19 26 -- 2.6 <2.0 2.7 -- -- -- -- -- -- -- -- -- -- -- 70 2.5 73 
06/08/19 24 -- 3.2 <2.0 1.9 J -- -- -- -- -- -- -- -- -- -- -- 77 2.4 79 
09/26/18 1.1 J -- 3.3 <2.0 <2.0 -- -- -- -- -- -- -- -- -- -- -- 9.1 15 24 
10/13/19 <1.9 0.83 J 0.51 J <1.9 1.4 J <1.9 <1.9 <1.9 <1.9 <1.9 3.7 <1.9 <1.9 <1.9 <1.9 <1.9 1.0 J 1.0 J 2.0 J
09/26/18 <2.0 -- <2.0 <2.0 <2.0 -- -- -- -- -- -- -- -- -- -- -- <2.0 <2.0 n/a
10/14/19 <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 n/a
11/01/18 24 -- 2.2 <2.0 3.2 -- -- -- -- -- -- -- -- -- -- -- 51 2.3 53 
03/07/19 24 -- 2.5 <2.0 3.1 -- -- -- -- -- -- -- -- -- -- -- 53 2.2 55 
06/09/19 20 -- 2.1 <2.0 2.2 -- -- -- -- -- -- -- -- -- -- -- 44 <2.2 B* 44 B*‡

PW-214 09/27/18 0.88 J -- <2.0 <2.0 <2.0 -- -- -- -- -- -- -- -- -- -- -- <2.0 <2.0 n/a
PW-216 09/27/18 <2.0 -- <2.0 <2.0 <2.0 -- -- -- -- -- -- -- -- -- -- -- <2.0 <2.0 n/a
PW-218 11/01/18 <2.0 -- <2.0 <2.0 <2.0 -- -- -- -- -- -- -- -- -- -- -- <2.0 <2.0 n/a

09/27/18 <2.0 -- <2.0 <2.0 <2.0 -- -- -- -- -- -- -- -- -- -- -- <2.0 <2.0 n/a
09/27/18 <2.0 -- <2.0 <2.0 <2.0 -- -- -- -- -- -- -- -- -- -- -- <2.0 <2.0 n/a
10/14/19 <1.9 0.74 J 0.49 J <1.9 1.2 J <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 0.84 J 0.84 J‡
11/01/18 <2.0 -- <2.0 <2.0 <2.0 -- -- -- -- -- -- -- -- -- -- -- <2.0 <2.0 n/a
06/09/19 <2.0 -- <2.0 <2.0 <2.0 -- -- -- -- -- -- -- -- -- -- -- <2.0 <2.0 n/a
10/12/19 2.1 0.87 J <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 2.4 <1.9 2.4 ‡

PW-230 10/31/18 1.2 J -- <2.0 <2.0 <2.0 -- -- -- -- -- -- -- -- -- -- -- <2.0 1.1 J 1.1 J‡
PW-231 10/31/18 2.6 -- 0.96 J <2.0 <2.0 -- -- -- -- -- -- -- -- -- -- -- <2.0 1.1 J 1.1 J‡
PW-232 10/31/18 <2.0 -- <2.0 <2.0 <2.0 -- -- -- -- -- -- -- -- -- -- -- <2.0 <2.0 n/a
PW-233 10/31/18 <2.0 -- <2.0 <2.0 <2.0 -- -- -- -- -- -- -- -- -- -- -- <2.0 <2.0 n/a
PW-234 10/31/18 <2.0 -- <2.0 <2.0 <2.0 -- -- -- -- -- -- -- -- -- -- -- <2.0 <2.0 n/a

PW-210

PW-211

PW-219

PW-221

PW-209

PW-212

PW-213
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Table 2 - Summary of Historical Water Supply Well Analytical Results

Sample Name
Sample 

Date
PW-235 11/01/18 <2.0 -- <2.0 <2.0 <2.0 -- -- -- -- -- -- -- -- -- -- -- <2.0 <2.0 n/a

10/31/18 0.96 J -- <2.0 <2.0 <2.0 -- -- -- -- -- -- -- -- -- -- -- <2.0 <2.0 n/a
10/31/18 1.0 J -- <2.0 <2.0 <2.0 -- -- -- -- -- -- -- -- -- -- -- <2.0 <2.0 n/a

PW-237 11/01/18 <2.0 -- <2.0 <2.0 <2.0 -- -- -- -- -- -- -- -- -- -- -- <2.0 <2.0 n/a
PW-238 11/01/18 3.5 -- <2.0 <2.0 <2.0 -- -- -- -- -- -- -- -- -- -- -- 2.0 0.77 J 2.8 J
PW-239 11/01/18 <2.0 -- <2.0 <2.0 <2.0 -- -- -- -- -- -- -- -- -- -- -- <2.0 <2.0 n/a
PW-240 11/01/18 3.3 -- <2.0 <2.0 <2.0 -- -- -- -- -- -- -- -- -- -- -- <2.0 <2.0 n/a

11/01/18 5.8 -- <2.0 <2.0 <2.0 -- -- -- -- -- -- -- -- -- -- -- 2.9 0.98 J 3.9 J
11/01/18 6.1 -- <2.0 <2.0 <2.0 -- -- -- -- -- -- -- -- -- -- -- 2.7 0.89 J 3.6 J

PW-247 11/02/18 2.7 -- <2.0 <2.0 <2.0 -- -- -- -- -- -- -- -- -- -- -- <2.0 1.1 J 1.1 J‡
PW-248 11/02/18 6.3 -- <2.0 <2.0 <2.0 -- -- -- -- -- -- -- -- -- -- -- 1.8 J 0.97 J 2.8 J

11/02/18 1.5 J -- <2.0 <2.0 <2.0 -- -- -- -- -- -- -- -- -- -- -- 1.4 J <2.0 1.4 J‡
11/02/18 1.4 J -- <2.0 <2.0 <2.0 -- -- -- -- -- -- -- -- -- -- -- 1.3 J 0.84 J 2.1 J

PW-255 10/31/18 <2.0 -- <2.0 <2.0 <2.0 -- -- -- -- -- -- -- -- -- -- -- <2.0 <2.0 n/a
12/09/18 <2.0 -- <2.0 <2.0 <2.0 -- -- -- -- -- -- -- -- -- -- -- <2.0 <2.0 n/a
12/09/18 <2.0 -- <2.0 <2.0 <2.0 -- -- -- -- -- -- -- -- -- -- -- <2.0 <2.0 n/a

PW-400 09/25/18 <2.0 -- <2.0 <2.0 <2.0 -- -- -- -- -- -- -- -- -- -- -- <2.0 <2.0 n/a
09/25/18 18 -- 1.6 J <2.0 2.4 -- -- -- -- -- -- -- -- -- -- -- 40 1.4 J 41 J
10/31/18 20 -- 1.7 J <2.0 2.3 -- -- -- -- -- -- -- -- -- -- -- 36 1.6 J 38 J
03/08/19 20 -- 2.0 <2.0 1.8 J -- -- -- -- -- -- -- -- -- -- -- 31 <2.0 B* 31 B*‡
06/09/19 15 -- 1.7 J <2.0 1.2 J -- -- -- -- -- -- -- -- -- -- -- 43 <2.0 B* 43 B*‡
10/11/19 16 5.4 1.8 J <1.9 1.3 J <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 45 1.4 J 46 J
09/25/18 36 -- 3.3 <2.0 3.7 -- -- -- -- -- -- -- -- -- -- -- 72 3.4 75 
03/07/19 30 -- 4.4 <2.0 2.2 -- -- -- -- -- -- -- -- -- -- -- 100 <2.2 B* 100 B*‡
06/08/19 22 -- 2.9 <2.0 1.7 J -- -- -- -- -- -- -- -- -- -- -- 92 1.5 J 94 J
09/25/18 41 -- 3.4 <2.0 5.7 -- -- -- -- -- -- -- -- -- -- -- 83 3.3 86 
06/08/19 30 -- 2.8 <2.0 3.1 -- -- -- -- -- -- -- -- -- -- -- 67 <2.9 B* 67 B*‡
06/08/19 30 -- 3.1 <2.0 3.2 -- -- -- -- -- -- -- -- -- -- -- 65 2.6 68 

PW-249

PW-403

PW-275

PW-401

PW-402

PW-236

PW-241
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Table 2 - Summary of Historical Water Supply Well Analytical Results

Sample Name
Sample 

Date
09/25/18 44 -- 4.1 <2.0 3.8 -- -- -- -- -- -- -- -- -- -- -- 86 3.9 90 
03/07/19 28 -- 2.8 <2.0 2.8 -- -- -- -- -- -- -- -- -- -- -- 78 2.7 81 
03/07/19 27 -- 2.3 <2.0 2.8 -- -- -- -- -- -- -- -- -- -- -- 76 2.5 79 
06/08/19 20 -- 2.3 <2.0 1.7 J -- -- -- -- -- -- -- -- -- -- -- 66 <2.0 B* 66 B*‡
09/25/18 36 -- 5.2 <2.0 2.6 -- -- -- -- -- -- -- -- -- -- -- 150 3.3 153 
03/07/19 28 -- 4.3 <2.0 2.2 -- -- -- -- -- -- -- -- -- -- -- 94 5.6 J* 100 J*
03/07/19 30 -- 4.8 <2.0 2.3 -- -- -- -- -- -- -- -- -- -- -- 92 8.9 J* 101 J*
06/08/19 24 -- 3.1 <2.0 2.7 -- -- -- -- -- -- -- -- -- -- -- 74 <2.1 B* 74 B*‡
09/26/18 30 -- 4.8 <2.0 2.1 -- -- -- -- -- -- -- -- -- -- -- 130 2.5 133 
03/07/19 22 -- 3.9 <2.0 2.0 -- -- -- -- -- -- -- -- -- -- -- 97 2.5 100 
06/07/19 28 -- 3.0 <2.0 2.4 -- -- -- -- -- -- -- -- -- -- -- 88 2.7 91 

PW-413 09/27/18 <2.0 -- <2.0 <2.0 <2.0 -- -- -- -- -- -- -- -- -- -- -- <2.0 <2.0 n/a
PW-414 06/08/19 2.1 -- <2.0 <2.0 <2.0 -- -- -- -- -- -- -- -- -- -- -- 2.3 <2.0 2.3 ‡

06/07/19 19 -- 2.4 <2.0 1.4 J -- -- -- -- -- -- -- -- -- -- -- 67 1.6 J 69 J
10/11/19 27 15 6.0 <1.9 1.7 J <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 120 2.4 122 
09/27/18 40 -- 4.1 <2.0 3.9 -- -- -- -- -- -- -- -- -- -- -- 74 3.4 77 
03/08/19 30 -- 3.0 <2.0 2.6 -- -- -- -- -- -- -- -- -- -- -- 89 <3.1 B* 89 B*‡
06/09/19 22 -- 2.0 <2.0 2.2 -- -- -- -- -- -- -- -- -- -- -- 63 <2.0 B* 63 B*‡
06/09/19 22 -- 2.0 <2.0 2.1 -- -- -- -- -- -- -- -- -- -- -- 66 <2.0 B* 66 B*‡

PW-419 06/08/19 7.7 -- 0.81 J <2.0 <2.0 -- -- -- -- -- -- -- -- -- -- -- 14 <2.0 14 ‡
10/31/18 <2.0 -- <2.0 <2.0 <2.0 -- -- -- -- -- -- -- -- -- -- -- <2.0 <2.0 n/a
10/31/18 <2.0 -- <2.0 <2.0 <2.0 -- -- -- -- -- -- -- -- -- -- -- <2.0 <2.0 n/a

PW-431 11/02/18 5.4 -- <2.0 <2.0 <2.0 -- -- -- -- -- -- -- -- -- -- -- 6.1 <2.0 6.1 ‡
PW-432 10/31/18 2.5 -- <2.0 <2.0 <2.0 -- -- -- -- -- -- -- -- -- -- -- 2.0 <2.0 2.0 ‡
PW-433 06/09/19 1.3 J -- <2.0 <2.0 <2.0 -- -- -- -- -- -- -- -- -- -- -- <2.0 <2.0 n/a
PW-434 10/31/18 4.6 -- 0.82 J <2.0 <2.0 -- -- -- -- -- -- -- -- -- -- -- 2.8 0.85 J 3.7 J
PW-435 10/31/18 <2.0 -- <2.0 <2.0 <2.0 -- -- -- -- -- -- -- -- -- -- -- <2.0 <2.0 n/a
PW-436 10/31/18 <2.0 -- <2.0 <2.0 <2.0 -- -- -- -- -- -- -- -- -- -- -- <2.0 <2.0 n/a
PW-438 06/09/19 2.7 -- <2.0 <2.0 <2.0 -- -- -- -- -- -- -- -- -- -- -- 3.7 <2.0 3.7 ‡

PW-415

PW-418

PW-430

PW-405

PW-406

PW-408
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Table 2 - Summary of Historical Water Supply Well Analytical Results

Sample Name
Sample 

Date
PW-440 11/01/18 <2.0 -- <2.0 <2.0 <2.0 -- -- -- -- -- -- -- -- -- -- -- <2.0 <2.0 n/a
PW-441 06/07/19 3.9 -- <2.0 <2.0 <2.0 -- -- -- -- -- -- -- -- -- -- -- 1.4 J <2.0 1.4 J‡
PW-442 12/07/18 1.1 J -- <2.0 <2.0 <2.0 -- -- -- -- -- -- -- -- -- -- -- <2.0 <2.0 n/a
PW-460 11/02/18 1.7 J -- <2.0 <2.0 1.4 J -- -- -- -- -- -- -- -- -- -- -- <2.0 <2.0 n/a
PW-461 11/02/18 1.4 J -- 1.6 J <2.0 <2.0 -- -- -- -- -- -- -- -- -- -- -- 1.3 J 1.2 J 2.5 J
PW-462 06/07/19 18 -- 2.1 <2.0 1.6 J -- -- -- -- -- -- -- -- -- -- -- 48 1.8 J 50 J
PW-463 06/08/19 29 -- 3.0 <2.0 2.6 -- -- -- -- -- -- -- -- -- -- -- 74 2.8 77 
PW-464 10/13/19 2.1 0.51 J <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 1.6 J <2.0 1.6 J‡

ng/L nanograms per liter
Bold Concentration exceeds action level.

DUP Field-duplicate sample
< Analyte not detected; listed as less than the reporting limit (RL) unless otherwise flagged due to quality-control (QC) failures.
I The reported value represents the estimated maximum possible concentration. Flag applied by the laboratory.
J Estimated concentration, detected greater than the method detection limit (MDL) and less than the RL. Flag applied by the laboratory.

J* Estimated concentration due to quality control failures. Flag applied by Shannon & Wilson, Inc. (*)
B* Result is considered not detected due to quality control failures. Result is shown as <LOQ or detected concentration. Flag applied by Shannon & Wilson, Inc. (*)
‡ Minimum concentration, the LHA Combined concentration includes one or more result that is not detected greater than the MDL.

N/A Not applicable. The LHA concentration could not be calculated because one or more PFAS was not detected in the project sample.
¥ PW-006 is associated with a second source area.
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December 2018 to November 2019 
Water Supply Well Sampling

Summary Report

Airport Terminal PW-001 PW-013 PW-046 PW-048
Analyte Units
4:2 Fluorotelomer sulfonate µg/L <0.00400 <0.00400 0.00259 J <0.00400 <0.00400
6:2 Fluorotelomer sulfonate µg/L 0.223 0.635 JH* 44.6 JH* <0.00400 <0.00400
8:2 Fluorotelomer sulfonate µg/L 0.00228 J <0.00400 0.0285 <0.00400 <0.00400
N-ethyl perfluorooctane sulfonamidoacetic acid (NEtFOSAA) µg/L <0.00800 <0.00800 <0.00800 <0.00800 <0.00800
N-methyl perfluorooctane sulfonamidoacetic acid (NMeFOSAA) µg/L <0.00800 <0.00800 J* <0.00800 <0.00800 <0.00800
Perfluorobutanoic acid (PFBA) µg/L 0.0131 0.109 0.604 0.00845 0.00229 J
Perfluorodecanesulfonic acid (PFDS) µg/L <0.00200 <0.00200 0.00754 <0.00200 <0.00200
Perfluorodecanoic acid (PFDA) µg/L <0.00200 <0.00200 0.00288 J <0.00200 <0.00200
Perfluorododecanoic acid (PFDOA) µg/L <0.00200 <0.00200 J* <0.00200 <0.00200 <0.00200 J*
Perfluoroheptanesulfonic acid (PFHPS) µg/L 0.00238 J 0.0337 0.102 0.0147 <0.00200
Perfluoro-heptanoic acid (PFHpA) µg/L 0.00581 0.0264 0.272 0.00827 <0.00200
Perfluorohexanoic acid (PFHxA) µg/L 0.0269 0.216 1.32 0.0365 <0.00200
Perfluoro-hexansulfonic acid (PFHxS) µg/L 0.0231 0.489 0.692 0.865 <0.00200
Perfluorononanesulfonic acid µg/L <0.00200 <0.00200 0.0342 <0.00200 <0.00200
Perfluoro-nonanoic acid (PFNA) µg/L <0.00200 0.0042 0.0142 0.00178 J <0.00200
Perfluorooctane sulfonamide (FOSA) µg/L <0.00200 0.00204 J 0.00942 <0.00200 <0.00200
Perfluoro-octane sulfonate (PFOS) µg/L 0.33 2.88 5.49 0.0683 <0.00200 J*
Perfluoro-octanoic acid (PFOA) µg/L 0.00285 J 0.0241 0.129 0.0306 <0.00200
Perfluoropentanesulfonic acid µg/L 0.00287 J 0.0695 0.0664 0.071 <0.00200
Perfluoropentanoic acid (PFPEA) µg/L 0.0462 0.500 3.78 0.0152 <0.00200
Perfluorotetradecanoic acid (PFTEA) µg/L <0.00200 <0.00200 J* <0.00200 <0.00200 <0.00200
Perfluorotridecanoic acid (PFTRIA) µg/L <0.00200 <0.00200 <0.00200 <0.00200 <0.00200
Perfluoroundecanoic acid (PFUNA) µg/L <0.00200 <0.00200 J* <0.00200 <0.00200 <0.00200 J*
Perluor-obutane-sulfonic acid (PFBS) µg/L 0.00261 J 0.0252 0.0321 0.029 <0.00200
Diesel Range Organics mg/L <0.319 <0.323 <0.311 0.230 J <0.325 
Residual Range Organics mg/L <0.266 <0.269 <0.259 0.196 J <0.271 
Oil & Grease, Total mg/L <4.21 B* <4.21 B* <4.12 B* <4.17 B* <4.21 B*
Total Organic Carbon mg/L 1.38 2.04 1.58 2.29 1.33 
Total Dissolved Solids mg/L 1000 444 321 437 242 
Total Suspended Solids mg/L 0.673 J 11.9 3.14 1.36 1.57 
pH pH units 7.9 7.5 7.6 7.6 7.8
Alkalinity mg/L 225 267 264 338 193 
Hardness as CaCO3 mg/L 304 311 281 371 204 
Conductivity umhos/cm 1900 763 528 715 402 
Ammonia as N mg/L 0.791 0.180 0.174 0.0375 J 0.0504 J 
Nitrate+Nitrite mg/L <0.200 B* <0.100 <0.200 B* 0.834 <0.100 

SM21 2540D
SM21 2540C

Analytical Method

Table 3 - Summary of Onsite POET Pre-Design Analytical Results

SM21 4500-NH3 G
SM21 2510B
SM21 2340B
SM21 2320B

SM21 4500-H B

SM 5310B
EPA 1664B

AK103
AK102

EPA 537M by ID

SM21 4500NO3-F
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December 2018 to November 2019 
Water Supply Well Sampling

Summary Report

Airport Terminal PW-001 PW-013 PW-046 PW-048
Analyte UnitsAnalytical Method

Table 3 - Summary of Onsite POET Pre-Design Analytical Results

Sulfide µg/L <50.0 <50.0 <50.0 <50.0 40.0 J 
Chloride mg/L 427 69.3 2.13 1.92 1.52 
Fluoride mg/L 0.0980 J 0.0510 J <0.100 <0.100 <0.100 
Sulfate mg/L 27.9 19.6 14.0 51.3 14.5 
Aluminum mg/L 0.00840 J <0.0100 <0.0100 <0.0100 0.00900 J 
Antimony mg/L <0.000500 <0.000500 <0.000500 <0.000500 <0.000500 
Arsenic mg/L 0.00388 J 0.0153 0.0119 <0.00250 0.00889 
Barium mg/L 0.0480 0.119 0.0773 0.0898 0.0658 
Beryllium mg/L <0.000200 <0.000200 <0.000200 <0.000200 <0.000200 
Cadmium mg/L <0.000250 <0.000250 <0.000250 <0.000250 <0.000250 
Calcium mg/L 70.9 107 99.5 125 73.9 
Chromium mg/L <0.00100 <0.00100 <0.00100 <0.00100 <0.00100 
Cobalt mg/L <0.00200 <0.00200 <0.00200 <0.00200 <0.00200 
Copper mg/L 0.0724 0.0299 0.0464 0.0786 0.0585 
Iron mg/L 0.725 5.87 2.56 1.31 2.20 
Lead mg/L 0.00301 0.000429 0.00223 0.00347 0.00418 
Magnesium mg/L 30.9 10.6 7.82 14.5 4.80 
Manganese mg/L 0.182 0.496 0.464 0.174 0.137 
Molybdenum mg/L 0.00176 J 0.000746 J <0.00100 <0.00100 0.00153 J 
Nickel mg/L 0.00323 JH* 0.00753 0.00349 JH* 0.00541 JH* <0.00232 B*
Phosphorus mg/L <0.100 <0.100 <0.100 <0.100 <0.100 
Potassium mg/L 10.9 7.18 4.51 5.31 3.20 
Selenium mg/L <0.00250 <0.00250 <0.00250 <0.00250 <0.00250 
Silicon mg/L 5.83 7.10 6.27 3.96 3.26 
Silver mg/L <0.000500 <0.000500 <0.000500 <0.000500 <0.000500 
Sodium mg/L 251 29.7 2.37 2.54 1.78 
Thallium mg/L <0.000500 <0.000500 <0.000500 <0.000500 <0.000500 
Tin mg/L 0.00106 <0.000500 0.00158 0.00106 0.000959 J 
Titanium mg/L <0.0125 <0.0125 <0.0125 <0.0125 <0.0125 
Vanadium mg/L <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 
Zinc mg/L 0.127 0.0867 0.267 0.241 0.446 
AS(III) µg/L 1.33 14.0 7.47 0.0650 J 8.64
AS(V) µg/L 1.21 1.82 1.04 <0.216 0.610
Dimethylarsinic acid (DMAs) µg/L <0.227 <0.227 <0.227 <0.227 <0.227
Monomethylarsonic acid (MMAs) µg/L <0.248 <0.248 <0.248 <0.248 <0.248

SOP BAL-4100

EPA 200.8

EPA 300.0

SM23 4500S D
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December 2018 to November 2019 
Water Supply Well Sampling

Summary Report

Notes:
EPA Environmental Protection Agency
mg/L milligram per liter
µg/L microgram per liter

umhos/cm micromhos per centimeter
< Analyte not detected; listed as less than the reporting limit (RL) unless otherwise flagged due to quality-control failures.
J Estimated concentration, detected greater than the method detection limit (MDL) and less than the RL. Flag applied by the laboratory.

J* Estimated concentration due to quality control failures. Flag applied by Shannon & Wilson, Inc. (*)
JH* Estimated concentration, biased high due to quality control failures. Flag applied by Shannon & Wilson, Inc. (*)
B* Result is considered not detected due to quality control failures. Result is shown as <LOQ or detected concentration. Flag applied by Shannon & Wilson, Inc. (*)

Table 3 - Summary of Onsite POET Pre-Design Analytical Results
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December 2018 to November 2019
Water Supply Well Sampling

Summary Report

Perluoro-butane 
sulfonic acid 

(PFBS)

Perfluoro-
heptanoic acid 

(PFHpA)

Perfluoro-
nonanoic acid 

(PFNA)

Perfluoro-
hexane sulfonic 

acid (PFHxS)

Perfluoro-
octanoic acid 

(PFOA)

Perfluoro-
octane 

sulfonate 
(PFOS)

2,000 400 400
Sample Name Sample Date ng/L ng/L ng/L ng/L ng/L ng/L

SW-020 3/7/2019 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 
SW-021 3/7/2019 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 

NOTES:
ng/L nanograms per liter

< Analyte not detected; listed as less than the reporting limit (RL).

Table 4 - Summary of Surface Water Analytical Results

Analyte

Action  Level
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December to November 2019
Water Supply Well Sampling

Summary Report

PFOA PFOS LHA Combined
Sample Name Sample Date Sample Location (ng/L) (ng/L) (PFOA + PFOS) Trendsb

Aug-2018 4.6 23 28
Sep-2018 4.3 22 26
Mar-2019 3.5 13 17
Jun-2019 <3.4 B* 16 16 B*‡
Oct-2019 2.9 19 22
Aug-2018 3.3 93 96
Sep-2018 3.1 80 83
Mar-2019 <2.6 B* 96 96 B*‡
Jun-2019 2.0 82 84
Aug-2018 0.77 J 7.7 8.5 J
Mar-2019 <2.0 B* 25 25 B*‡
Jun-2019 0.81 J 14 15 J
Oct-2019 0.74 J 13 14 J
Aug-2018 <2.0 <2.0 N/A
Mar-2019 <2.0 <2.0 N/A
Jun-2019 <2.0 <2.0 N/A
Oct-2019 <1.9 <1.9 N/A
Aug-2018 <2.0 <2.0 N/A
Mar-2019 <2.0 <2.0 N/A
Jun-2019 <2.0 <2.0 N/A
Oct-2019 <1.8 <1.8 N/A
Aug-2018 <2.0 <2.0 N/A
Mar-2019 <2.0 <2.0 N/A
Jun-2019 <2.0 <2.0 N/A
Oct-2019 <1.8 <1.8 N/A
Aug-2018 <2.0 <2.0 N/A
Mar-2019 <2.0 <2.0 N/A
Jun-2019 <2.0 <2.0 N/A
Oct-2019 <1.9 <1.9 N/A
Aug-2018 <2.0 <2.0 N/A
Mar-2019 <2.0 <2.0 N/A
Jun-2019 <2.0 <2.0 N/A
Oct-2019 <1.9 <1.9 N/A
Sep-2018 <2.0 <2.0 N/A
Mar-2019 <2.0 <2.0 N/A
Jun-2019 <2.0 <2.0 N/A
Oct-2019 <2.0 <2.0 N/A
Sep-2018 1.4 J 40 41 J
Oct-2018 1.6 J 36 38 J
Mar-2019 <2.0 B* 31 31 B*‡
Jun-2019 <2.0 B* 43 43 B*‡
Oct-2019 1.4 J 45 46 J

NOTES: The higher detected result is reported for field-duplicate samples. 
Trends were only evaluated for locations with more than four results and at least one detected result.

a EPA LHA level is 70 ng/L for PFOS and PFOA combined; following DEC guidance results are compared to 65 ng/L.
b Mann-Kendall trend analysis at a 95% confidence level was calculated using the EPA statistics software ProUCL Version 5.1

Bold Concentration exceeds EPA LHA level
< Analyte not detected; listed as less than the reporting limit (RL) unless otherwise flagged due to quality-control failures.
J Estimated concentration, detected greater than the method detection limit (MDL) and less than the reporting limit (RL). Flag applied by the laboratory.

B* Result is considered not detected due to a blank detection. Result is reported as less than the RL or detected concentration. Flag applied y Shannon & Wilson, 
EPA Environmental Protection Agency
LHA Lifetime Health Advisory
ng/L nanograms per liter

No Cannot assess a 
trend

PW-059

PW-040

PW-039

No Cannot assess a 
trend

No Cannot assess a 
trend

PW-203

No No TrendsPW-401PW-401

PW-037 No Cannot assess a 
trend

PW-038 PW-038 No Cannot assess a 
trend

PW-039 No Cannot assess a 
trend

PW-203

PW-059

PW-040

Table 5 - Gustavus Water Supply Well Trend Analysis
Exceed LHA 

Level?a

NPS Well NPS Well No

Decreasing Trend 
for PFOA;

Stable Trend for 
PFOS and LHA

PW-011 PW-011 Yes

Decreasing Trend 
for PFOA;

Stable Trend for 
PFOS and LHA

PW-012PW-012 No
Stable Trend for 

PFOA, PFOS, and 
LHA

PW-037
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Water supply well field notes contain personal information. 
This content has been removed for confidentiality. 
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ANALYTICAL REPORT
TestAmerica Laboratories, Inc.
TestAmerica Sacramento
880 Riverside Parkway
West Sacramento, CA 95605
Tel: (916)373-5600

TestAmerica Job ID: 320-48268-1
Client Project/Site: Gustavus

For:
Shannon & Wilson, Inc
2355 Hill Rd.
Fairbanks, Alaska 99709-5244

Attn: Marcy Nadel

Authorized for release by:
3/20/2019 12:20:38 PM
David Alltucker, Project Manager I
(916)374-4383
david.alltucker@testamericainc.com

The test results in this report meet all 2003 NELAC and 2009 TNI requirements for accredited
parameters, exceptions are noted in this report. This report may not be reproduced except in full,
and with written approval from the laboratory. For questions please contact the Project Manager
at the e-mail address or telephone number listed on this page.

This report has been electronically signed and authorized by the signatory. Electronic signature is
intended to be the legally binding equivalent of a traditionally handwritten signature.

Results relate only to the items tested and the sample(s) as received by the laboratory.
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ANALYTICAL REPORT
TestAmerica Laboratories, Inc.
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Refer to sample receipt form for information on sample condition.

PFAS by EPA 537 24 compounds were analyzed by SGS of Orlando, FL.
  As Speciation was analyzed by Brooks Applied of Bothell, WA..

AK102/103 - Surrogate recoveries in the LCS for n-triacontane does not meet QC criteria; however, the 
surrogate recoveries in the samples are within criteria.

2510B - Conductivity - Conducitivity of the MB was detected above the LOQ. Associated samples are 
greater than 10X the MB conductivity.

* QC comments may be associated with the field samples found in this report. When applicable, comments will be 
applied to the associated field samples.

SGS North America Inc.
200 West Potter Drive, Anchorage, AK 99518                

Member of SGS Group
t 907.562.2343 f 907.561.5301 www.us.sgs.com           
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e-Sample Receipt Form

Temperature blank compliant* (i.e., 0-6 °C after CF)?

1199419
Exemption permitted if sampler hand carries/delivers.

DOD: Were samples received in COC corresponding coolers?

Were Custody Seals intact?  Note # & location

@

***Note:  If sample information on containers differs from COC, SGS will default to COC information.

If samples received without a temperature blank, the "cooler temperature" will be 
documented instead & "COOLER TEMP" will be noted to the right. "ambient" or "chilled" will 

be noted if neither is available. 

COC accompanied samples?

**Exemption permitted if chilled & collected <8 hours ago, or for samples where chilling is not required

@Cooler ID: Therm. ID:

Cooler ID:

@

Cooler ID: Therm. ID:

°C

°C
°C

Cooler ID:

***Exemption permitted for metals (e.g,200.8/6020A).

Do samples ** (i.e.,sample IDs,dates/times collected)?

°C Therm. ID:

Were analytical requests clear? (i.e., method is specified for analyses 
with multiple option for analysis (Ex: BTEX, Metals)

**Note:  If times differ <1hr, record details & login per COC.

Were samples received within holding time?
Note: Refer to form F-083 "Sample Guide" for specific holding times.

@

*If >6°C, were samples collected <8 hours ago? 

Note:  Identify containers received at non-compliant temperature . 
Use form FS-0029 if more space is needed.

Therm. ID:

Were Trip Blanks (i.e., VOAs, LL-Hg) in cooler with samples?

Were all soil VOAs field extracted with MeOH+BFB?
Were all water VOA vials free of headspace (i.e., bubbles  6mm)?

Were proper containers (type/mass/volume/preservative***)used?

Additional notes (if applicable):

Any "No", answer above indicates non-compliance with standard procedures and may impact data quality.

If <0°C, were sample containers ice free? 

F102b_SRFpm_20190325Page 98 of 150
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July 2, 2019

SGS Environmental
ATTN: Julie Shumway
200 West Potter Drive
Anchorage AK 99518
julie.shumway@sgs.com

RE: Project SGS-AN1803       Client Project ID: 1199419

Dear Julie Shumway, 
On June 18, 2019, Brooks Applied Labs (BAL) received five (5) water samples in a sealed cooler. The 
samples were logged-in for dissolved arsenite [(As(III)], arsenate [As(V)], monomethylarsonic acid 
[MMAs], and dimethylarsinic acid [DMAs]. The samples were filtered in the field by the client. All samples 
were received, prepared, analyzed, and stored according to BAL SOPs and EPA methodology.
Arsenic speciation was preformed using ion chromatography inductively coupled plasma collision 
reaction cell mass spectrometry (IC-ICP-CRC-MS).  Arsenic species are chromatographically separated 
on an ion exchange column and then quantified using inductively coupled plasma collision reaction cell 
mass spectrometry (ICP-CRC-MS)
If the native sample result and/or the DUP result is not detected (ND) above the MDL, then the associated 
RPD is not calculated (N/C).
All data was reported without qualification (aside from concentration qualifiers) and all associated quality 
control sample results met the acceptance criteria. BAL, an accredited laboratory, certifies that the 
reported results of all analyses for which BAL is NELAP accredited meet all NELAP requirements. For 
more information please see the Report Information page in your report. 
It should be noted that all Brooks Applied Labs, LLC methods, standard operating procedures, inventions, 
ideas, processes, improvements, designs and techniques included or referred to therein, must be 
considered and treated as Proprietary Information, protected by the Washington State Trade Secret Act, 
RCW 19.108 et seq., and other laws. All Proprietary Information, written or implied, will not be distributed, 
copied, or altered in any fashion without prior written consent from Brooks Applied Labs, LLC. All
Proprietary Information (including originals, copies, summaries or other reproductions thereof) shall remain 
the property of Brooks Applied Labs, LLC at all times and must be returned upon demand. Furthermore, 
products presented in this document may be protected by Federal Patent laws and infringement will be 
subject to prosecution in accordance with Title 35 US Code 271.

Sincerely,

Lydia Greaves        Jeremy Thompson
Client Services Manager      Project Coordinator
Lydia@brooksapplied.com                                                 jeremyt@brooksapplied.com

BAL Report 1925009
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National Environmental Laboratory Accreditation Program 

BAL Report 1925009
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PW-001
PW-013
Airport Terminal
PW-048
PW-046

BAL Report 1925009
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07/05/19

Technical Report for

SGS North America, Inc

1199419

SGS Job Number:   FA65261

Sampling Dates: 06/07/19 - 06/09/19

Report to:

SGS North America, Inc
200 W Potter Dr
Anchorage, AK  99518
julie.shumway@sgs.com

ATTN: Julie Shumway

Total number of pages in report:

Certifications: FL(E83510), LA(03051), KS(E-10327), IL(200063), NC(573), NJ(FL002), NY(12022), SC(96038001)
DoD ELAP(ANAB L2229), AZ(AZ0806), CA(2937), TX(T104704404), PA(68-03573), VA(460177),
AK, AR, IA, KY, MA, MS, ND, NH, NV, OK, OR, UT, WA, WV
This report shall not be reproduced, except in its entirety, without the written approval of SGS.
Test results relate only to samples analyzed.

SGS North America Inc. •  4405 Vineland Road •  Suite C-15 •  Orlando, FL 32811 •  tel: 407-425-6700 •  fax: 407-425-0707

Test results contained within this data package meet the requirements 
of the National Environmental Laboratory Accreditation Program 
and/or state specific certification programs as applicable.

Client Service contact: Andrea Colby   407-425-6700

Caitlin Brice, M.S.
General Manager

Orlando, FL 07/05/19

e-Hardcopy 2.0
Automated Report

40

SGS is the sole authority for authorizing edits or modifications to this document.
Unauthorized modification of this report is strictly prohibited.
Review standard terms at:  http://www.sgs.com/en/terms-and-conditions

The results set forth herein are provided by SGS North America Inc.

Please share your ideas about
how we can serve you better at:
EHS.US.CustomerCare@sgs.com
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SGS North America Inc.

Sample Summary

SGS North America, Inc
Job No: FA65261

1199419

Sample Collected Matrix Client
Number Date Time By Received Code Type Sample ID

FA65261-1 06/07/19 10:30 JS 06/18/19 AQ Water PW-001

FA65261-2 06/08/19 11:14 JS 06/18/19 AQ Water PW-013

FA65261-3 06/08/19 12:30 JS 06/18/19 AQ Water AIRPORT TERMINAL

FA65261-4 06/09/19 14:47 JS 06/18/19 AQ Water PW-048

FA65261-5 06/09/19 15:55 JS 06/18/19 AQ Water PW-046

3 of 40

FA65261

1

Page 113 of 150



4 of 40

FA65261

2

Page 114 of 150



(Signature on File)

5 of 40

FA65261

2

Page 115 of 150



Summary of Hits Page 1 of 2
Job Number: FA65261
Account: SGS North America, Inc
Project: 1199419
Collected: 06/07/19 thru 06/09/19

Lab Sample ID   Client Sample ID Result/
Analyte Qual LOQ LOD Units Method

FA65261-1 PW-001

Perfluorobutanoic acid 0.109 0.0080 0.0040 ug/l EPA 537M BY ID
Perfluoropentanoic acid 0.500 0.040 0.020 ug/l EPA 537M BY ID
Perfluorohexanoic acid 0.216 0.0040 0.0020 ug/l EPA 537M BY ID
Perfluoroheptanoic acid 0.0264 0.0040 0.0020 ug/l EPA 537M BY ID
Perfluorooctanoic acid 0.0241 0.0040 0.0020 ug/l EPA 537M BY ID
Perfluorononanoic acid 0.00420 0.0040 0.0020 ug/l EPA 537M BY ID
Perfluorobutanesulfonic acid 0.0252 0.0040 0.0020 ug/l EPA 537M BY ID
Perfluoropentanesulfonic acid 0.0695 0.0040 0.0020 ug/l EPA 537M BY ID
Perfluorohexanesulfonic acid 0.489 0.040 0.020 ug/l EPA 537M BY ID
Perfluoroheptanesulfonic acid 0.0337 0.0040 0.0020 ug/l EPA 537M BY ID
Perfluorooctanesulfonic acid 2.88 0.040 0.020 ug/l EPA 537M BY ID
PFOSA 0.00204 J 0.0040 0.0020 ug/l EPA 537M BY ID
6:2 Fluorotelomer sulfonate 0.635 0.080 0.040 ug/l EPA 537M BY ID

FA65261-2 PW-013

Perfluorobutanoic acid a 0.604 0.080 0.040 ug/l EPA 537M BY ID
Perfluoropentanoic acid a 3.78 0.040 0.020 ug/l EPA 537M BY ID
Perfluorohexanoic acid a 1.32 0.040 0.020 ug/l EPA 537M BY ID
Perfluoroheptanoic acid a 0.272 0.0040 0.0020 ug/l EPA 537M BY ID
Perfluorooctanoic acid a 0.129 0.0040 0.0020 ug/l EPA 537M BY ID
Perfluorononanoic acid a 0.0142 0.0040 0.0020 ug/l EPA 537M BY ID
Perfluorodecanoic acid a 0.00288 J 0.0040 0.0020 ug/l EPA 537M BY ID
Perfluorobutanesulfonic acid a 0.0321 0.0040 0.0020 ug/l EPA 537M BY ID
Perfluoropentanesulfonic acid a 0.0664 0.0040 0.0020 ug/l EPA 537M BY ID
Perfluorohexanesulfonic acid a 0.692 0.040 0.020 ug/l EPA 537M BY ID
Perfluoroheptanesulfonic acid a 0.102 0.0040 0.0020 ug/l EPA 537M BY ID
Perfluorooctanesulfonic acid a 5.49 1.0 0.50 ug/l EPA 537M BY ID
Perfluorononanesulfonic acid a 0.0342 0.0040 0.0020 ug/l EPA 537M BY ID
Perfluorodecanesulfonic acid a 0.00754 0.0040 0.0020 ug/l EPA 537M BY ID
PFOSA a 0.00942 0.0040 0.0020 ug/l EPA 537M BY ID
4:2 Fluorotelomer sulfonate a 0.00259 J 0.0080 0.0040 ug/l EPA 537M BY ID
6:2 Fluorotelomer sulfonate a 44.6 2.0 1.0 ug/l EPA 537M BY ID
8:2 Fluorotelomer sulfonate a 0.0285 0.0080 0.0040 ug/l EPA 537M BY ID

FA65261-3 AIRPORT TERMINAL

Perfluorobutanoic acid 0.0131 0.0080 0.0040 ug/l EPA 537M BY ID
Perfluoropentanoic acid 0.0462 0.0040 0.0020 ug/l EPA 537M BY ID
Perfluorohexanoic acid 0.0269 0.0040 0.0020 ug/l EPA 537M BY ID
Perfluoroheptanoic acid 0.00581 0.0040 0.0020 ug/l EPA 537M BY ID
Perfluorooctanoic acid 0.00285 J 0.0040 0.0020 ug/l EPA 537M BY ID
Perfluorobutanesulfonic acid 0.00261 J 0.0040 0.0020 ug/l EPA 537M BY ID
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Summary of Hits Page 2 of 2
Job Number: FA65261
Account: SGS North America, Inc
Project: 1199419
Collected: 06/07/19 thru 06/09/19

Lab Sample ID   Client Sample ID Result/
Analyte Qual LOQ LOD Units Method

Perfluoropentanesulfonic acid 0.00287 J 0.0040 0.0020 ug/l EPA 537M BY ID
Perfluorohexanesulfonic acid 0.0231 0.0040 0.0020 ug/l EPA 537M BY ID
Perfluoroheptanesulfonic acid 0.00238 J 0.0040 0.0020 ug/l EPA 537M BY ID
Perfluorooctanesulfonic acid 0.330 0.0040 0.0020 ug/l EPA 537M BY ID
6:2 Fluorotelomer sulfonate 0.223 0.0080 0.0040 ug/l EPA 537M BY ID
8:2 Fluorotelomer sulfonate 0.00228 J 0.0080 0.0040 ug/l EPA 537M BY ID

FA65261-4 PW-048

Perfluorobutanoic acid 0.00229 J 0.0080 0.0040 ug/l EPA 537M BY ID

FA65261-5 PW-046

Perfluorobutanoic acid 0.00845 0.0080 0.0040 ug/l EPA 537M BY ID
Perfluoropentanoic acid 0.0152 0.0040 0.0020 ug/l EPA 537M BY ID
Perfluorohexanoic acid 0.0365 0.0040 0.0020 ug/l EPA 537M BY ID
Perfluoroheptanoic acid 0.00827 0.0040 0.0020 ug/l EPA 537M BY ID
Perfluorooctanoic acid 0.0306 0.0040 0.0020 ug/l EPA 537M BY ID
Perfluorononanoic acid 0.00178 J 0.0040 0.0020 ug/l EPA 537M BY ID
Perfluorobutanesulfonic acid 0.0290 0.0040 0.0020 ug/l EPA 537M BY ID
Perfluoropentanesulfonic acid 0.0710 0.0040 0.0020 ug/l EPA 537M BY ID
Perfluorohexanesulfonic acid 0.865 0.040 0.020 ug/l EPA 537M BY ID
Perfluoroheptanesulfonic acid 0.0147 0.0040 0.0020 ug/l EPA 537M BY ID
Perfluorooctanesulfonic acid 0.0683 0.0040 0.0020 ug/l EPA 537M BY ID

(a) Associated MB ID recovery standard outside control limits. Sample confirmed by re-extraction and re-analysis.
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SGS North America Inc.
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SGS North America Inc.

Report of Analysis Page 1 of 2

Client Sample ID: PW-001
Lab Sample ID: FA65261-1 Date Sampled: 06/07/19
Matrix: AQ - Water Date Received: 06/18/19
Method: EPA 537M BY ID   EPA 537 MOD Percent Solids: n/a
Project: 1199419

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 2Q31448.D 1 06/26/19 15:26 NG 06/24/19 12:30 OP75609 S2Q501
Run #2 a 3Q5417.D 1 07/03/19 12:41 NG 07/02/19 13:30 OP75738 S3Q122
Run #3 2Q31558.D 10 06/27/19 21:17 NAF 06/24/19 12:30 OP75609 S2Q502

Initial Volume Final Volume
Run #1 250 ml 1.0 ml
Run #2 250 ml 1.0 ml
Run #3 250 ml 1.0 ml

CAS No. Compound Result LOQ LOD DL Units Q

PERFLUOROALKYLCARBOXYLIC ACIDS
375-22-4 Perfluorobutanoic acid 0.109 0.0080 0.0040 0.0020 ug/l
2706-90-3 Perfluoropentanoic acid 0.500 b 0.040 0.020 0.015 ug/l
307-24-4 Perfluorohexanoic acid 0.216 0.0040 0.0020 0.0010 ug/l
375-85-9 Perfluoroheptanoic acid 0.0264 0.0040 0.0020 0.0010 ug/l
335-67-1 Perfluorooctanoic acid 0.0241 0.0040 0.0020 0.0010 ug/l
375-95-1 Perfluorononanoic acid 0.00420 0.0040 0.0020 0.0010 ug/l
335-76-2 Perfluorodecanoic acid 0.0020 U 0.0040 0.0020 0.0010 ug/l
2058-94-8 Perfluoroundecanoic acid c 0.0020 U 0.0040 0.0020 0.0010 ug/l
307-55-1 Perfluorododecanoic acid c 0.0020 U 0.0040 0.0020 0.0015 ug/l
72629-94-8 Perfluorotridecanoic acid c 0.0020 U 0.0040 0.0020 0.0010 ug/l
376-06-7 Perfluorotetradecanoic acid c 0.0020 U 0.0040 0.0020 0.0010 ug/l

PERFLUOROALKYLSULFONATES
375-73-5 Perfluorobutanesulfonic acid 0.0252 0.0040 0.0020 0.0010 ug/l
2706-91-4 Perfluoropentanesulfonic acid 0.0695 0.0040 0.0020 0.0010 ug/l
355-46-4 Perfluorohexanesulfonic acid 0.489 b 0.040 0.020 0.010 ug/l
375-92-8 Perfluoroheptanesulfonic acid 0.0337 0.0040 0.0020 0.0010 ug/l
1763-23-1 Perfluorooctanesulfonic acid 2.88 b 0.040 0.020 0.015 ug/l
68259-12-1 Perfluorononanesulfonic acid 0.0020 U 0.0040 0.0020 0.0010 ug/l
335-77-3 Perfluorodecanesulfonic acid 0.0020 U 0.0040 0.0020 0.0010 ug/l

PERFLUOROOCTANESULFONAMIDES
754-91-6 PFOSA 0.00204 0.0040 0.0020 0.0010 ug/l J

PERFLUOROOCTANESULFONAMIDOACETIC ACIDS
2355-31-9 MeFOSAA c 0.0080 U 0.020 0.0080 0.0040 ug/l
2991-50-6 EtFOSAA c 0.0080 U 0.020 0.0080 0.0040 ug/l

FLUOROTELOMER SULFONATES

U =  Not detected LOD =  Limit of Detection J =  Indicates an estimated value
LOQ =  Limit of Quantitation       DL =  Detection Limit B =  Indicates analyte found in associated method blank
E =  Indicates value exceeds calibration range N =  Indicates presumptive evidence of a compound
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SGS North America Inc.

Report of Analysis Page 2 of 2

Client Sample ID: PW-001
Lab Sample ID: FA65261-1 Date Sampled: 06/07/19
Matrix: AQ - Water Date Received: 06/18/19
Method: EPA 537M BY ID   EPA 537 MOD Percent Solids: n/a
Project: 1199419

CAS No. Compound Result LOQ LOD DL Units Q

757124-72-4 4:2 Fluorotelomer sulfonate 0.0040 U 0.0080 0.0040 0.0020 ug/l
27619-97-2 6:2 Fluorotelomer sulfonate 0.635 b 0.080 0.040 0.020 ug/l
39108-34-4 8:2 Fluorotelomer sulfonate 0.0040 U 0.0080 0.0040 0.0020 ug/l

CAS No. ID Standard Recoveries Run# 1 Run# 2 Run# 3 Limits

13C4-PFBA 98% 81% 96% 30-140%
13C5-PFPeA 104% 83% 95% 40-140%
13C5-PFHxA 108% 77% 96% 50-150%
13C4-PFHpA 112% 75% 95% 50-150%
13C8-PFOA 120% 57% 100% 50-150%
13C9-PFNA 92% 29% 78% 50-150%
13C6-PFDA 63% 11% 46% d 50-150%
13C7-PFUnDA 43% e 10% 29% d 50-150%
13C2-PFDoDA 40% e 13% 27% d 50-150%
13C2-PFTeDA 38% e 26% 37% d 40-150%
13C3-PFBS 90% 83% 93% 50-150%
13C3-PFHxS 83% 61% 87% 50-150%
13C8-PFOS 34% e 9% 39% d 50-150%
13C8-FOSA 69% 21% 62% 30-140%
d3-MeFOSAA 47% e 6% 39% d 50-150%
13C2-4:2FTS 122% 73% 95% 50-150%
13C2-6:2FTS 230% e 93% 178% d 50-150%
13C2-8:2FTS 75% 8% 45% d 50-150%

(a) Confirmation run.
(b) Result is from Run# 3
(c) Associated ID Standard outside control limits due to matrix interference. Confirmed by re-extraction and

reanalysis.
(d) Outside control limits due to dilution.
(e) Outside control limits due to matrix interference. Confirmed by re-extraction and reanalysis.

U =  Not detected LOD =  Limit of Detection J =  Indicates an estimated value
LOQ =  Limit of Quantitation       DL =  Detection Limit B =  Indicates analyte found in associated method blank
E =  Indicates value exceeds calibration range N =  Indicates presumptive evidence of a compound
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SGS North America Inc.

Report of Analysis Page 1 of 2

Client Sample ID: PW-013
Lab Sample ID: FA65261-2 Date Sampled: 06/08/19
Matrix: AQ - Water Date Received: 06/18/19
Method: EPA 537M BY ID   EPA 537 MOD Percent Solids: n/a
Project: 1199419

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 a 2Q31449.D 1 06/26/19 15:41 NG 06/24/19 12:30 OP75609 S2Q501
Run #2 b 3Q5418.D 1 07/03/19 12:56 NG 07/02/19 13:30 OP75738 S3Q122
Run #3 a 2Q31559.D 10 06/27/19 21:31 NAF 06/24/19 12:30 OP75609 S2Q502
Run #4 a 3Q5423.D 250 07/03/19 15:32 NG 06/24/19 12:30 OP75609 S3Q122

Initial Volume Final Volume
Run #1 250 ml 1.0 ml
Run #2 250 ml 1.0 ml
Run #3 250 ml 1.0 ml
Run #4 250 ml 1.0 ml

CAS No. Compound Result LOQ LOD DL Units Q

PERFLUOROALKYLCARBOXYLIC ACIDS
375-22-4 Perfluorobutanoic acid 0.604 c 0.080 0.040 0.020 ug/l
2706-90-3 Perfluoropentanoic acid 3.78 c 0.040 0.020 0.015 ug/l
307-24-4 Perfluorohexanoic acid 1.32 c 0.040 0.020 0.010 ug/l
375-85-9 Perfluoroheptanoic acid 0.272 0.0040 0.0020 0.0010 ug/l
335-67-1 Perfluorooctanoic acid 0.129 0.0040 0.0020 0.0010 ug/l
375-95-1 Perfluorononanoic acid 0.0142 0.0040 0.0020 0.0010 ug/l
335-76-2 Perfluorodecanoic acid 0.00288 0.0040 0.0020 0.0010 ug/l J
2058-94-8 Perfluoroundecanoic acid 0.0020 U 0.0040 0.0020 0.0010 ug/l
307-55-1 Perfluorododecanoic acid 0.0020 U 0.0040 0.0020 0.0015 ug/l
72629-94-8 Perfluorotridecanoic acid 0.0020 U 0.0040 0.0020 0.0010 ug/l
376-06-7 Perfluorotetradecanoic acid 0.0020 U 0.0040 0.0020 0.0010 ug/l

PERFLUOROALKYLSULFONATES
375-73-5 Perfluorobutanesulfonic acid 0.0321 0.0040 0.0020 0.0010 ug/l
2706-91-4 Perfluoropentanesulfonic acid 0.0664 0.0040 0.0020 0.0010 ug/l
355-46-4 Perfluorohexanesulfonic acid 0.692 c 0.040 0.020 0.010 ug/l
375-92-8 Perfluoroheptanesulfonic acid 0.102 0.0040 0.0020 0.0010 ug/l
1763-23-1 Perfluorooctanesulfonic acid 5.49 d 1.0 0.50 0.38 ug/l
68259-12-1 Perfluorononanesulfonic acid 0.0342 0.0040 0.0020 0.0010 ug/l
335-77-3 Perfluorodecanesulfonic acid 0.00754 0.0040 0.0020 0.0010 ug/l

PERFLUOROOCTANESULFONAMIDES
754-91-6 PFOSA 0.00942 0.0040 0.0020 0.0010 ug/l

PERFLUOROOCTANESULFONAMIDOACETIC ACIDS
2355-31-9 MeFOSAA 0.0080 U 0.020 0.0080 0.0040 ug/l
2991-50-6 EtFOSAA 0.0080 U 0.020 0.0080 0.0040 ug/l

U =  Not detected LOD =  Limit of Detection J =  Indicates an estimated value
LOQ =  Limit of Quantitation       DL =  Detection Limit B =  Indicates analyte found in associated method blank
E =  Indicates value exceeds calibration range N =  Indicates presumptive evidence of a compound
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SGS North America Inc.

Report of Analysis Page 2 of 2

Client Sample ID: PW-013
Lab Sample ID: FA65261-2 Date Sampled: 06/08/19
Matrix: AQ - Water Date Received: 06/18/19
Method: EPA 537M BY ID   EPA 537 MOD Percent Solids: n/a
Project: 1199419

CAS No. Compound Result LOQ LOD DL Units Q

FLUOROTELOMER SULFONATES
757124-72-4 4:2 Fluorotelomer sulfonate 0.00259 0.0080 0.0040 0.0020 ug/l J
27619-97-2 6:2 Fluorotelomer sulfonate 44.6 d 2.0 1.0 0.50 ug/l
39108-34-4 8:2 Fluorotelomer sulfonate 0.0285 0.0080 0.0040 0.0020 ug/l

CAS No. ID Standard Recoveries Run# 1 Run# 2 Run# 3 Limits

13C4-PFBA 106% 94% 94% 30-140%
13C5-PFPeA 94% 83% 92% 40-140%
13C5-PFHxA 106% 81% 95% 50-150%
13C4-PFHpA 117% 84% 95% 50-150%
13C8-PFOA 90% 60% 89% 50-150%
13C9-PFNA 92% 55% 85% 50-150%
13C6-PFDA 91% 32% 61% 50-150%
13C7-PFUnDA 69% 10% 43% e 50-150%
13C2-PFDoDA 62% 7% 38% e 50-150%
13C2-PFTeDA 56% 17% 49% 40-150%
13C3-PFBS 98% 96% 93% 50-150%
13C3-PFHxS 88% 86% 88% 50-150%
13C8-PFOS 36% f 33% 47% e 50-150%
13C8-FOSA 96% 60% 79% 30-140%
d3-MeFOSAA 69% 12% 56% 50-150%
13C2-4:2FTS 130% 83% 96% 50-150%
13C2-6:2FTS 2313% f 1279% 2737% e 50-150%
13C2-8:2FTS 102% 22% 60% 50-150%

(a) Associated MB ID recovery standard outside control limits. Sample confirmed by re-extraction and re-analysis.
(b) Confirmation run.
(c) Result is from Run# 3
(d) Result is from Run# 4
(e) Outside control limits due to dilution.
(f) Outside control limits.

U =  Not detected LOD =  Limit of Detection J =  Indicates an estimated value
LOQ =  Limit of Quantitation       DL =  Detection Limit B =  Indicates analyte found in associated method blank
E =  Indicates value exceeds calibration range N =  Indicates presumptive evidence of a compound
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SGS North America Inc.

Report of Analysis Page 1 of 2

Client Sample ID: AIRPORT TERMINAL 
Lab Sample ID: FA65261-3 Date Sampled: 06/08/19
Matrix: AQ - Water Date Received: 06/18/19
Method: EPA 537M BY ID   EPA 537 MOD Percent Solids: n/a
Project: 1199419

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 2Q31561.D 1 06/27/19 22:01 NAF 06/24/19 12:30 OP75609 S2Q502
Run #2

Initial Volume Final Volume
Run #1 250 ml 1.0 ml
Run #2

CAS No. Compound Result LOQ LOD DL Units Q

PERFLUOROALKYLCARBOXYLIC ACIDS
375-22-4 Perfluorobutanoic acid 0.0131 0.0080 0.0040 0.0020 ug/l
2706-90-3 Perfluoropentanoic acid 0.0462 0.0040 0.0020 0.0015 ug/l
307-24-4 Perfluorohexanoic acid 0.0269 0.0040 0.0020 0.0010 ug/l
375-85-9 Perfluoroheptanoic acid 0.00581 0.0040 0.0020 0.0010 ug/l
335-67-1 Perfluorooctanoic acid 0.00285 0.0040 0.0020 0.0010 ug/l J
375-95-1 Perfluorononanoic acid 0.0020 U 0.0040 0.0020 0.0010 ug/l
335-76-2 Perfluorodecanoic acid 0.0020 U 0.0040 0.0020 0.0010 ug/l
2058-94-8 Perfluoroundecanoic acid 0.0020 U 0.0040 0.0020 0.0010 ug/l
307-55-1 Perfluorododecanoic acid 0.0020 U 0.0040 0.0020 0.0015 ug/l
72629-94-8 Perfluorotridecanoic acid 0.0020 U 0.0040 0.0020 0.0010 ug/l
376-06-7 Perfluorotetradecanoic acid 0.0020 U 0.0040 0.0020 0.0010 ug/l

PERFLUOROALKYLSULFONATES
375-73-5 Perfluorobutanesulfonic acid 0.00261 0.0040 0.0020 0.0010 ug/l J
2706-91-4 Perfluoropentanesulfonic acid 0.00287 0.0040 0.0020 0.0010 ug/l J
355-46-4 Perfluorohexanesulfonic acid 0.0231 0.0040 0.0020 0.0010 ug/l
375-92-8 Perfluoroheptanesulfonic acid 0.00238 0.0040 0.0020 0.0010 ug/l J
1763-23-1 Perfluorooctanesulfonic acid 0.330 0.0040 0.0020 0.0015 ug/l
68259-12-1 Perfluorononanesulfonic acid 0.0020 U 0.0040 0.0020 0.0010 ug/l
335-77-3 Perfluorodecanesulfonic acid 0.0020 U 0.0040 0.0020 0.0010 ug/l

PERFLUOROOCTANESULFONAMIDES
754-91-6 PFOSA 0.0020 U 0.0040 0.0020 0.0010 ug/l

PERFLUOROOCTANESULFONAMIDOACETIC ACIDS
2355-31-9 MeFOSAA 0.0080 U 0.020 0.0080 0.0040 ug/l
2991-50-6 EtFOSAA 0.0080 U 0.020 0.0080 0.0040 ug/l

FLUOROTELOMER SULFONATES
757124-72-4 4:2 Fluorotelomer sulfonate 0.0040 U 0.0080 0.0040 0.0020 ug/l
27619-97-2 6:2 Fluorotelomer sulfonate 0.223 0.0080 0.0040 0.0020 ug/l

U =  Not detected LOD =  Limit of Detection J =  Indicates an estimated value
LOQ =  Limit of Quantitation       DL =  Detection Limit B =  Indicates analyte found in associated method blank
E =  Indicates value exceeds calibration range N =  Indicates presumptive evidence of a compound
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SGS North America Inc.

Report of Analysis Page 2 of 2

Client Sample ID: AIRPORT TERMINAL 
Lab Sample ID: FA65261-3 Date Sampled: 06/08/19
Matrix: AQ - Water Date Received: 06/18/19
Method: EPA 537M BY ID   EPA 537 MOD Percent Solids: n/a
Project: 1199419

CAS No. Compound Result LOQ LOD DL Units Q

39108-34-4 8:2 Fluorotelomer sulfonate 0.00228 0.0080 0.0040 0.0020 ug/l J

CAS No. ID Standard Recoveries Run# 1 Run# 2 Limits

13C4-PFBA 105% 30-140%
13C5-PFPeA 104% 40-140%
13C5-PFHxA 104% 50-150%
13C4-PFHpA 99% 50-150%
13C8-PFOA 105% 50-150%
13C9-PFNA 94% 50-150%
13C6-PFDA 80% 50-150%
13C7-PFUnDA 66% 50-150%
13C2-PFDoDA 70% 50-150%
13C2-PFTeDA 72% 40-150%
13C3-PFBS 97% 50-150%
13C3-PFHxS 86% 50-150%
13C8-PFOS 53% 50-150%
13C8-FOSA 83% 30-140%
d3-MeFOSAA 71% 50-150%
13C2-4:2FTS 105% 50-150%
13C2-6:2FTS 120% 50-150%
13C2-8:2FTS 74% 50-150%

U =  Not detected LOD =  Limit of Detection J =  Indicates an estimated value
LOQ =  Limit of Quantitation       DL =  Detection Limit B =  Indicates analyte found in associated method blank
E =  Indicates value exceeds calibration range N =  Indicates presumptive evidence of a compound
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SGS North America Inc.

Report of Analysis Page 1 of 2

Client Sample ID: PW-048
Lab Sample ID: FA65261-4 Date Sampled: 06/09/19
Matrix: AQ - Water Date Received: 06/18/19
Method: EPA 537M BY ID   EPA 537 MOD Percent Solids: n/a
Project: 1199419

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 2Q31453.D 1 06/26/19 16:40 NG 06/24/19 12:30 OP75609 S2Q501
Run #2 a 3Q5419.D 1 07/03/19 13:11 NG 07/02/19 13:30 OP75738 S3Q122

Initial Volume Final Volume
Run #1 250 ml 1.0 ml
Run #2 250 ml 1.0 ml

CAS No. Compound Result LOQ LOD DL Units Q

PERFLUOROALKYLCARBOXYLIC ACIDS
375-22-4 Perfluorobutanoic acid 0.00229 0.0080 0.0040 0.0020 ug/l J
2706-90-3 Perfluoropentanoic acid 0.0020 U 0.0040 0.0020 0.0015 ug/l
307-24-4 Perfluorohexanoic acid 0.0020 U 0.0040 0.0020 0.0010 ug/l
375-85-9 Perfluoroheptanoic acid 0.0020 U 0.0040 0.0020 0.0010 ug/l
335-67-1 Perfluorooctanoic acid 0.0020 U 0.0040 0.0020 0.0010 ug/l
375-95-1 Perfluorononanoic acid 0.0020 U 0.0040 0.0020 0.0010 ug/l
335-76-2 Perfluorodecanoic acid 0.0020 U 0.0040 0.0020 0.0010 ug/l
2058-94-8 Perfluoroundecanoic acid b 0.0020 U 0.0040 0.0020 0.0010 ug/l
307-55-1 Perfluorododecanoic acid b 0.0020 U 0.0040 0.0020 0.0015 ug/l
72629-94-8 Perfluorotridecanoic acid 0.0020 U 0.0040 0.0020 0.0010 ug/l
376-06-7 Perfluorotetradecanoic acid 0.0020 U 0.0040 0.0020 0.0010 ug/l

PERFLUOROALKYLSULFONATES
375-73-5 Perfluorobutanesulfonic acid 0.0020 U 0.0040 0.0020 0.0010 ug/l
2706-91-4 Perfluoropentanesulfonic acid 0.0020 U 0.0040 0.0020 0.0010 ug/l
355-46-4 Perfluorohexanesulfonic acid 0.0020 U 0.0040 0.0020 0.0010 ug/l
375-92-8 Perfluoroheptanesulfonic acid 0.0020 U 0.0040 0.0020 0.0010 ug/l
1763-23-1 Perfluorooctanesulfonic acid c 0.0020 U 0.0040 0.0020 0.0015 ug/l
68259-12-1 Perfluorononanesulfonic acid 0.0020 U 0.0040 0.0020 0.0010 ug/l
335-77-3 Perfluorodecanesulfonic acid 0.0020 U 0.0040 0.0020 0.0010 ug/l

PERFLUOROOCTANESULFONAMIDES
754-91-6 PFOSA 0.0020 U 0.0040 0.0020 0.0010 ug/l

PERFLUOROOCTANESULFONAMIDOACETIC ACIDS
2355-31-9 MeFOSAA 0.0080 U 0.020 0.0080 0.0040 ug/l
2991-50-6 EtFOSAA 0.0080 U 0.020 0.0080 0.0040 ug/l

FLUOROTELOMER SULFONATES
757124-72-4 4:2 Fluorotelomer sulfonate 0.0040 U 0.0080 0.0040 0.0020 ug/l
27619-97-2 6:2 Fluorotelomer sulfonate 0.0040 U 0.0080 0.0040 0.0020 ug/l

U =  Not detected LOD =  Limit of Detection J =  Indicates an estimated value
LOQ =  Limit of Quantitation       DL =  Detection Limit B =  Indicates analyte found in associated method blank
E =  Indicates value exceeds calibration range N =  Indicates presumptive evidence of a compound
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SGS North America Inc.

Report of Analysis Page 2 of 2

Client Sample ID: PW-048
Lab Sample ID: FA65261-4 Date Sampled: 06/09/19
Matrix: AQ - Water Date Received: 06/18/19
Method: EPA 537M BY ID   EPA 537 MOD Percent Solids: n/a
Project: 1199419

CAS No. Compound Result LOQ LOD DL Units Q

39108-34-4 8:2 Fluorotelomer sulfonate 0.0040 U 0.0080 0.0040 0.0020 ug/l

CAS No. ID Standard Recoveries Run# 1 Run# 2 Limits

13C4-PFBA 105% 98% 30-140%
13C5-PFPeA 116% 101% 40-140%
13C5-PFHxA 119% 95% 50-150%
13C4-PFHpA 123% 93% 50-150%
13C8-PFOA 128% 90% 50-150%
13C9-PFNA 105% 78% 50-150%
13C6-PFDA 64% 43% 50-150%
13C7-PFUnDA 41% d 17% 50-150%
13C2-PFDoDA 37% d 10% 50-150%
13C2-PFTeDA 41% 29% 40-150%
13C3-PFBS 94% 100% 50-150%
13C3-PFHxS 91% 98% 50-150%
13C8-PFOS 43% e 50% 50-150%
13C8-FOSA 72% 76% 30-140%
d3-MeFOSAA 50% 23% 50-150%
13C2-4:2FTS 125% 86% 50-150%
13C2-6:2FTS 143% 73% 50-150%
13C2-8:2FTS 69% 32% 50-150%

(a) Confirmation run.
(b) Associated ID Standard outside control limits due to matrix interference. Confirmed by re-extraction and

reanalysis.
(c) Associated ID Standard outside control limits due to matrix interference.
(d) Outside control limits due to matrix interference. Confirmed by re-extraction and reanalysis.
(e) Outside control limits due to matrix interference.

U =  Not detected LOD =  Limit of Detection J =  Indicates an estimated value
LOQ =  Limit of Quantitation       DL =  Detection Limit B =  Indicates analyte found in associated method blank
E =  Indicates value exceeds calibration range N =  Indicates presumptive evidence of a compound
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SGS North America Inc.

Report of Analysis Page 1 of 2

Client Sample ID: PW-046
Lab Sample ID: FA65261-5 Date Sampled: 06/09/19
Matrix: AQ - Water Date Received: 06/18/19
Method: EPA 537M BY ID   EPA 537 MOD Percent Solids: n/a
Project: 1199419

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
Run #1 3Q5420.D 1 07/03/19 13:26 NG 07/02/19 13:30 OP75738 S3Q122
Run #2 3Q5424.D 10 07/03/19 15:47 NG 07/02/19 13:30 OP75738 S3Q122

Initial Volume Final Volume
Run #1 250 ml 1.0 ml
Run #2 250 ml 1.0 ml

CAS No. Compound Result LOQ LOD DL Units Q

PERFLUOROALKYLCARBOXYLIC ACIDS
375-22-4 Perfluorobutanoic acid 0.00845 0.0080 0.0040 0.0020 ug/l
2706-90-3 Perfluoropentanoic acid 0.0152 0.0040 0.0020 0.0015 ug/l
307-24-4 Perfluorohexanoic acid 0.0365 0.0040 0.0020 0.0010 ug/l
375-85-9 Perfluoroheptanoic acid 0.00827 0.0040 0.0020 0.0010 ug/l
335-67-1 Perfluorooctanoic acid 0.0306 0.0040 0.0020 0.0010 ug/l
375-95-1 Perfluorononanoic acid 0.00178 0.0040 0.0020 0.0010 ug/l J
335-76-2 Perfluorodecanoic acid 0.0020 U 0.0040 0.0020 0.0010 ug/l
2058-94-8 Perfluoroundecanoic acid 0.0020 U 0.0040 0.0020 0.0010 ug/l
307-55-1 Perfluorododecanoic acid 0.0020 U 0.0040 0.0020 0.0015 ug/l
72629-94-8 Perfluorotridecanoic acid 0.0020 U 0.0040 0.0020 0.0010 ug/l
376-06-7 Perfluorotetradecanoic acid 0.0020 U 0.0040 0.0020 0.0010 ug/l

PERFLUOROALKYLSULFONATES
375-73-5 Perfluorobutanesulfonic acid 0.0290 0.0040 0.0020 0.0010 ug/l
2706-91-4 Perfluoropentanesulfonic acid 0.0710 0.0040 0.0020 0.0010 ug/l
355-46-4 Perfluorohexanesulfonic acid 0.865 a 0.040 0.020 0.010 ug/l
375-92-8 Perfluoroheptanesulfonic acid 0.0147 0.0040 0.0020 0.0010 ug/l
1763-23-1 Perfluorooctanesulfonic acid 0.0683 0.0040 0.0020 0.0015 ug/l
68259-12-1 Perfluorononanesulfonic acid 0.0020 U 0.0040 0.0020 0.0010 ug/l
335-77-3 Perfluorodecanesulfonic acid 0.0020 U 0.0040 0.0020 0.0010 ug/l

PERFLUOROOCTANESULFONAMIDES
754-91-6 PFOSA 0.0020 U 0.0040 0.0020 0.0010 ug/l

PERFLUOROOCTANESULFONAMIDOACETIC ACIDS
2355-31-9 MeFOSAA 0.0080 U 0.020 0.0080 0.0040 ug/l
2991-50-6 EtFOSAA 0.0080 U 0.020 0.0080 0.0040 ug/l

FLUOROTELOMER SULFONATES
757124-72-4 4:2 Fluorotelomer sulfonate 0.0040 U 0.0080 0.0040 0.0020 ug/l
27619-97-2 6:2 Fluorotelomer sulfonate 0.0040 U 0.0080 0.0040 0.0020 ug/l

U =  Not detected LOD =  Limit of Detection J =  Indicates an estimated value
LOQ =  Limit of Quantitation       DL =  Detection Limit B =  Indicates analyte found in associated method blank
E =  Indicates value exceeds calibration range N =  Indicates presumptive evidence of a compound

17 of 40

FA65261

4
4.5

Page 127 of 150



SGS North America Inc.

Report of Analysis Page 2 of 2

Client Sample ID: PW-046
Lab Sample ID: FA65261-5 Date Sampled: 06/09/19
Matrix: AQ - Water Date Received: 06/18/19
Method: EPA 537M BY ID   EPA 537 MOD Percent Solids: n/a
Project: 1199419

CAS No. Compound Result LOQ LOD DL Units Q

39108-34-4 8:2 Fluorotelomer sulfonate 0.0040 U 0.0080 0.0040 0.0020 ug/l

CAS No. ID Standard Recoveries Run# 1 Run# 2 Limits

13C4-PFBA 92% 96% 30-140%
13C5-PFPeA 95% 97% 40-140%
13C5-PFHxA 87% 90% 50-150%
13C4-PFHpA 84% 86% 50-150%
13C8-PFOA 83% 83% 50-150%
13C9-PFNA 81% 80% 50-150%
13C6-PFDA 78% 75% 50-150%
13C7-PFUnDA 72% 65% 50-150%
13C2-PFDoDA 69% 65% 50-150%
13C2-PFTeDA 81% 78% 40-150%
13C3-PFBS 91% 98% 50-150%
13C3-PFHxS 81% 91% 50-150%
13C8-PFOS 77% 76% 50-150%
13C8-FOSA 53% 53% 30-140%
d3-MeFOSAA 62% 63% 50-150%
13C2-4:2FTS 82% 80% 50-150%
13C2-6:2FTS 73% 69% 50-150%
13C2-8:2FTS 61% 55% 50-150%

(a) Result is from Run# 2

U =  Not detected LOD =  Limit of Detection J =  Indicates an estimated value
LOQ =  Limit of Quantitation       DL =  Detection Limit B =  Indicates analyte found in associated method blank
E =  Indicates value exceeds calibration range N =  Indicates presumptive evidence of a compound
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SGS North America Inc.

Misc. Forms

Custody Documents and Other Forms

Includes the following where applicable:

•  Chain of Custody

Orlando, FL
Section 5
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FA65261: Chain of Custody
Page 1 of 2
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FA65261 SGS ALASKA

6/18/2019 9:00:00 AM FX

1199419

1. Custody Seals Present
2. Custody Seals Intact

4. Cooler temp verification
3. Temp criteria achieved

5. Cooler media
IR Gun
Ice (Bag)

1. Trip Blank present / cooler
2. Trip Blank listed on COC

2. Samples preserved properly
1. Sample labels present on bottles

5. Sample recvd within HT
4. Condition of sample
3. Sufficient volume/containers recvd for analysis:

Intact

Comments

SM001
Rev. Date 05/24/17

 Cooler 1: (2.9); 

 Cooler 1: (3.3); 

3. Type Of TB Received

6. Dates/Times/IDs on COC match Sample Label
7. VOCs have headspace
8. Bottles received for unspecified tests
9. Compositing instructions clear
10. Voa Soil Kits/Jars received past 48hrs?
11. % Solids Jar received?

25-Gram 5-GramNumber of Encores: Number of 5035 Field Kits: Number of Lab Filtered Metals:
Test Strip Lot #s: pH 0-3 230315 pH 10-12 219813A Other:  (Specify)

IR 1;  0.4;  1

12. Residual Chlorine Present?

Residual Chlorine Test Strip Lot #:

Technician: Reviewer:PETERH Date:Date: 6/18/2019 9:00:00 AM

FA65261: Chain of Custody
Page 2 of 2
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SGS North America Inc.

MS Semi-volatiles

QC Data Summaries

Includes the following where applicable:

•  Method Blank Summaries
•  Blank Spike Summaries
•  Matrix Spike and Duplicate Summaries

Orlando, FL
Section 6
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Method Blank Summary Page 1 of 2
Job Number: FA65261
Account: SGSAKA SGS North America, Inc
Project: 1199419

Sample File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
OP75609-MB 2Q31429.D 1 06/26/19 NG 06/24/19 OP75609 S2Q501

The QC reported here applies to the following samples: Method: EPA 537M BY ID

FA65261-1, FA65261-2, FA65261-3, FA65261-4

CAS No. Compound Result RL MDL Units Q

375-22-4 Perfluorobutanoic acid ND 0.0080 0.0020 ug/l
2706-90-3 Perfluoropentanoic acid ND 0.0040 0.0015 ug/l
307-24-4 Perfluorohexanoic acid ND 0.0040 0.0010 ug/l
375-85-9 Perfluoroheptanoic acid ND 0.0040 0.0010 ug/l
335-67-1 Perfluorooctanoic acid ND 0.0040 0.0010 ug/l
375-95-1 Perfluorononanoic acid ND 0.0040 0.0010 ug/l
335-76-2 Perfluorodecanoic acid ND 0.0040 0.0010 ug/l
2058-94-8 Perfluoroundecanoic acid ND 0.0040 0.0010 ug/l
307-55-1 Perfluorododecanoic acid ND 0.0040 0.0015 ug/l
72629-94-8 Perfluorotridecanoic acid ND 0.0040 0.0010 ug/l
376-06-7 Perfluorotetradecanoic acid ND 0.0040 0.0010 ug/l
375-73-5 Perfluorobutanesulfonic acid ND 0.0040 0.0010 ug/l
2706-91-4 Perfluoropentanesulfonic acid ND 0.0040 0.0010 ug/l
355-46-4 Perfluorohexanesulfonic acid ND 0.0040 0.0010 ug/l
375-92-8 Perfluoroheptanesulfonic acid ND 0.0040 0.0010 ug/l
1763-23-1 Perfluorooctanesulfonic acid ND 0.0040 0.0015 ug/l
68259-12-1 Perfluorononanesulfonic acid ND 0.0040 0.0010 ug/l
335-77-3 Perfluorodecanesulfonic acid ND 0.0040 0.0010 ug/l
754-91-6 PFOSA ND 0.0040 0.0010 ug/l
2355-31-9 MeFOSAA ND 0.020 0.0040 ug/l
2991-50-6 EtFOSAA ND 0.020 0.0040 ug/l
757124-72-44:2 Fluorotelomer sulfonate ND 0.0080 0.0020 ug/l
27619-97-2 6:2 Fluorotelomer sulfonate ND 0.0080 0.0020 ug/l
39108-34-4 8:2 Fluorotelomer sulfonate ND 0.0080 0.0020 ug/l

CAS No. ID Standard Recoveries Limits

13C4-PFBA 107% 30-140%
13C5-PFPeA 113% 40-140%
13C5-PFHxA 116% 50-150%
13C4-PFHpA 122% 50-150%
13C8-PFOA 131% 50-150%
13C9-PFNA 130% 50-150%
13C6-PFDA 106% 50-150%
13C7-PFUnDA 89% 50-150%
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Method Blank Summary Page 2 of 2
Job Number: FA65261
Account: SGSAKA SGS North America, Inc
Project: 1199419

Sample File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
OP75609-MB 2Q31429.D 1 06/26/19 NG 06/24/19 OP75609 S2Q501

The QC reported here applies to the following samples: Method: EPA 537M BY ID

FA65261-1, FA65261-2, FA65261-3, FA65261-4

CAS No. ID Standard Recoveries Limits

13C2-PFDoDA 93% 50-150%
13C2-PFTeDA 68% 40-150%
13C3-PFBS 98% 50-150%
13C3-PFHxS 93% 50-150%
13C8-PFOS 62% 50-150%
13C8-FOSA 91% 30-140%
d3-MeFOSAA 96% 50-150%
13C2-4:2FTS 125% 50-150%
13C2-6:2FTS 145% 50-150%
13C2-8:2FTS 110% 50-150%
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Method Blank Summary Page 1 of 2
Job Number: FA65261
Account: SGSAKA SGS North America, Inc
Project: 1199419

Sample File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
OP75738-MB 3Q5414.D 1 07/03/19 NG 07/02/19 OP75738 S3Q122

The QC reported here applies to the following samples: Method: EPA 537M BY ID

FA65261-5

CAS No. Compound Result RL MDL Units Q

375-22-4 Perfluorobutanoic acid ND 0.0080 0.0020 ug/l
2706-90-3 Perfluoropentanoic acid ND 0.0040 0.0015 ug/l
307-24-4 Perfluorohexanoic acid ND 0.0040 0.0010 ug/l
375-85-9 Perfluoroheptanoic acid ND 0.0040 0.0010 ug/l
335-67-1 Perfluorooctanoic acid ND 0.0040 0.0010 ug/l
375-95-1 Perfluorononanoic acid ND 0.0040 0.0010 ug/l
335-76-2 Perfluorodecanoic acid ND 0.0040 0.0010 ug/l
2058-94-8 Perfluoroundecanoic acid ND 0.0040 0.0010 ug/l
307-55-1 Perfluorododecanoic acid ND 0.0040 0.0015 ug/l
72629-94-8 Perfluorotridecanoic acid ND 0.0040 0.0010 ug/l
376-06-7 Perfluorotetradecanoic acid ND 0.0040 0.0010 ug/l
375-73-5 Perfluorobutanesulfonic acid ND 0.0040 0.0010 ug/l
2706-91-4 Perfluoropentanesulfonic acid ND 0.0040 0.0010 ug/l
355-46-4 Perfluorohexanesulfonic acid ND 0.0040 0.0010 ug/l
375-92-8 Perfluoroheptanesulfonic acid ND 0.0040 0.0010 ug/l
1763-23-1 Perfluorooctanesulfonic acid ND 0.0040 0.0015 ug/l
68259-12-1 Perfluorononanesulfonic acid ND 0.0040 0.0010 ug/l
335-77-3 Perfluorodecanesulfonic acid ND 0.0040 0.0010 ug/l
754-91-6 PFOSA ND 0.0040 0.0010 ug/l
2355-31-9 MeFOSAA ND 0.020 0.0040 ug/l
2991-50-6 EtFOSAA ND 0.020 0.0040 ug/l
757124-72-44:2 Fluorotelomer sulfonate ND 0.0080 0.0020 ug/l
27619-97-2 6:2 Fluorotelomer sulfonate ND 0.0080 0.0020 ug/l
39108-34-4 8:2 Fluorotelomer sulfonate ND 0.0080 0.0020 ug/l

CAS No. ID Standard Recoveries Limits

13C4-PFBA 105% 30-140%
13C5-PFPeA 105% 40-140%
13C5-PFHxA 99% 50-150%
13C4-PFHpA 96% 50-150%
13C8-PFOA 93% 50-150%
13C9-PFNA 89% 50-150%
13C6-PFDA 88% 50-150%
13C7-PFUnDA 79% 50-150%
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Method Blank Summary Page 2 of 2
Job Number: FA65261
Account: SGSAKA SGS North America, Inc
Project: 1199419

Sample File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
OP75738-MB 3Q5414.D 1 07/03/19 NG 07/02/19 OP75738 S3Q122

The QC reported here applies to the following samples: Method: EPA 537M BY ID

FA65261-5

CAS No. ID Standard Recoveries Limits

13C2-PFDoDA 80% 50-150%
13C2-PFTeDA 92% 40-150%
13C3-PFBS 106% 50-150%
13C3-PFHxS 103% 50-150%
13C8-PFOS 95% 50-150%
13C8-FOSA 101% 30-140%
d3-MeFOSAA 74% 50-150%
13C2-4:2FTS 89% 50-150%
13C2-6:2FTS 75% 50-150%
13C2-8:2FTS 67% 50-150%
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Instrument Blank Page 1 of 2
Job Number: FA65261
Account: SGSAKA SGS North America, Inc
Project: 1199419

Sample File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
S2Q501-IBLK 2Q31355.D 1 06/25/19 NG n/a n/a S2Q501

The QC reported here applies to the following samples: Method: EPA 537M QSM5.1 B-15

FA65261-1, FA65261-2, FA65261-4

CAS No. Compound Result RL MDL Units Q

375-22-4 Perfluorobutanoic acid ND 0.0080 0.0020 ug/l
2706-90-3 Perfluoropentanoic acid ND 0.0040 0.0015 ug/l
307-24-4 Perfluorohexanoic acid ND 0.0040 0.0010 ug/l
375-85-9 Perfluoroheptanoic acid ND 0.0040 0.0010 ug/l
335-67-1 Perfluorooctanoic acid ND 0.0040 0.0010 ug/l
375-95-1 Perfluorononanoic acid ND 0.0040 0.0010 ug/l
335-76-2 Perfluorodecanoic acid ND 0.0040 0.0010 ug/l
2058-94-8 Perfluoroundecanoic acid ND 0.0040 0.0010 ug/l
307-55-1 Perfluorododecanoic acid ND 0.0040 0.0015 ug/l
72629-94-8 Perfluorotridecanoic acid ND 0.0040 0.0010 ug/l
376-06-7 Perfluorotetradecanoic acid ND 0.0040 0.0010 ug/l
375-73-5 Perfluorobutanesulfonic acid ND 0.0040 0.0010 ug/l
2706-91-4 Perfluoropentanesulfonic acid ND 0.0040 0.0010 ug/l
355-46-4 Perfluorohexanesulfonic acid ND 0.0040 0.0010 ug/l
375-92-8 Perfluoroheptanesulfonic acid ND 0.0040 0.0010 ug/l
1763-23-1 Perfluorooctanesulfonic acid ND 0.0040 0.0015 ug/l
68259-12-1 Perfluorononanesulfonic acid ND 0.0040 0.0010 ug/l
335-77-3 Perfluorodecanesulfonic acid ND 0.0040 0.0010 ug/l
754-91-6 PFOSA ND 0.0040 0.0010 ug/l
2355-31-9 MeFOSAA ND 0.020 0.0040 ug/l
2991-50-6 EtFOSAA ND 0.020 0.0040 ug/l
757124-72-44:2 Fluorotelomer sulfonate ND 0.0080 0.0020 ug/l
27619-97-2 6:2 Fluorotelomer sulfonate ND 0.0080 0.0020 ug/l
39108-34-4 8:2 Fluorotelomer sulfonate ND 0.0080 0.0020 ug/l

CAS No. ID Standard Recoveries Limits

13C4-PFBA 93% 50-150%
13C5-PFPeA 102% 50-150%
13C5-PFHxA 106% 50-150%
13C4-PFHpA 110% 50-150%
13C8-PFOA 115% 50-150%
13C9-PFNA 119% 50-150%
13C6-PFDA 123% 50-150%
13C7-PFUnDA 125% 50-150%
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Instrument Blank Page 2 of 2
Job Number: FA65261
Account: SGSAKA SGS North America, Inc
Project: 1199419

Sample File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
S2Q501-IBLK 2Q31355.D 1 06/25/19 NG n/a n/a S2Q501

The QC reported here applies to the following samples: Method: EPA 537M QSM5.1 B-15

FA65261-1, FA65261-2, FA65261-4

CAS No. ID Standard Recoveries Limits

13C2-PFDoDA 127% 50-150%
13C2-PFTeDA 93% 50-150%
13C3-PFBS 86% 50-150%
13C3-PFHxS 90% 50-150%
13C8-PFOS 93% 50-150%
13C8-FOSA 105% 50-150%
d3-MeFOSAA 124% 50-150%
13C2-4:2FTS 107% 50-150%
13C2-6:2FTS 123% 50-150%
13C2-8:2FTS 126% 50-150%
13C3-HFPO-DA 82% 50-150%
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Instrument Blank Page 1 of 2
Job Number: FA65261
Account: SGSAKA SGS North America, Inc
Project: 1199419

Sample File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
S2Q502-IBLK 2Q31520.D 1 06/27/19 NAF n/a n/a S2Q502

The QC reported here applies to the following samples: Method: EPA 537M QSM5.1 B-15

FA65261-1, FA65261-2, FA65261-3

CAS No. Compound Result RL MDL Units Q

375-22-4 Perfluorobutanoic acid ND 0.0080 0.0020 ug/l
2706-90-3 Perfluoropentanoic acid ND 0.0040 0.0015 ug/l
307-24-4 Perfluorohexanoic acid ND 0.0040 0.0010 ug/l
375-85-9 Perfluoroheptanoic acid ND 0.0040 0.0010 ug/l
335-67-1 Perfluorooctanoic acid ND 0.0040 0.0010 ug/l
375-95-1 Perfluorononanoic acid ND 0.0040 0.0010 ug/l
335-76-2 Perfluorodecanoic acid ND 0.0040 0.0010 ug/l
2058-94-8 Perfluoroundecanoic acid ND 0.0040 0.0010 ug/l
307-55-1 Perfluorododecanoic acid ND 0.0040 0.0015 ug/l
72629-94-8 Perfluorotridecanoic acid ND 0.0040 0.0010 ug/l
376-06-7 Perfluorotetradecanoic acid ND 0.0040 0.0010 ug/l
375-73-5 Perfluorobutanesulfonic acid ND 0.0040 0.0010 ug/l
2706-91-4 Perfluoropentanesulfonic acid ND 0.0040 0.0010 ug/l
355-46-4 Perfluorohexanesulfonic acid ND 0.0040 0.0010 ug/l
375-92-8 Perfluoroheptanesulfonic acid ND 0.0040 0.0010 ug/l
1763-23-1 Perfluorooctanesulfonic acid ND 0.0040 0.0015 ug/l
68259-12-1 Perfluorononanesulfonic acid ND 0.0040 0.0010 ug/l
335-77-3 Perfluorodecanesulfonic acid ND 0.0040 0.0010 ug/l
754-91-6 PFOSA ND 0.0040 0.0010 ug/l
2355-31-9 MeFOSAA ND 0.020 0.0040 ug/l
2991-50-6 EtFOSAA ND 0.020 0.0040 ug/l
757124-72-44:2 Fluorotelomer sulfonate ND 0.0080 0.0020 ug/l
27619-97-2 6:2 Fluorotelomer sulfonate ND 0.0080 0.0020 ug/l
39108-34-4 8:2 Fluorotelomer sulfonate ND 0.0080 0.0020 ug/l

CAS No. ID Standard Recoveries Limits

13C4-PFBA 90% 50-150%
13C5-PFPeA 90% 50-150%
13C5-PFHxA 91% 50-150%
13C4-PFHpA 91% 50-150%
13C8-PFOA 94% 50-150%
13C9-PFNA 93% 50-150%
13C6-PFDA 96% 50-150%
13C7-PFUnDA 95% 50-150%
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Instrument Blank Page 2 of 2
Job Number: FA65261
Account: SGSAKA SGS North America, Inc
Project: 1199419

Sample File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
S2Q502-IBLK 2Q31520.D 1 06/27/19 NAF n/a n/a S2Q502

The QC reported here applies to the following samples: Method: EPA 537M QSM5.1 B-15

FA65261-1, FA65261-2, FA65261-3

CAS No. ID Standard Recoveries Limits

13C2-PFDoDA 96% 50-150%
13C2-PFTeDA 90% 50-150%
13C3-PFBS 89% 50-150%
13C3-PFHxS 91% 50-150%
13C8-PFOS 91% 50-150%
13C8-FOSA 96% 50-150%
d3-MeFOSAA 96% 50-150%
13C2-4:2FTS 87% 50-150%
13C2-6:2FTS 89% 50-150%
13C2-8:2FTS 88% 50-150%
13C3-HFPO-DA 107% 50-150%
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Instrument Blank Page 1 of 2
Job Number: FA65261
Account: SGSAKA SGS North America, Inc
Project: 1199419

Sample File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
S3Q122-IBLK 3Q5409.D 1 07/03/19 NG n/a n/a S3Q122

The QC reported here applies to the following samples: Method: EPA 537M QSM5.1 B-15

FA65261-2, FA65261-5

CAS No. Compound Result RL MDL Units Q

375-22-4 Perfluorobutanoic acid ND 0.016 0.0040 ug/l
2706-90-3 Perfluoropentanoic acid ND 0.0080 0.0030 ug/l
307-24-4 Perfluorohexanoic acid ND 0.0080 0.0020 ug/l
375-85-9 Perfluoroheptanoic acid ND 0.0080 0.0020 ug/l
335-67-1 Perfluorooctanoic acid ND 0.0080 0.0020 ug/l
375-95-1 Perfluorononanoic acid ND 0.0080 0.0020 ug/l
335-76-2 Perfluorodecanoic acid ND 0.0080 0.0020 ug/l
2058-94-8 Perfluoroundecanoic acid ND 0.0080 0.0020 ug/l
307-55-1 Perfluorododecanoic acid ND 0.0080 0.0030 ug/l
72629-94-8 Perfluorotridecanoic acid ND 0.0080 0.0020 ug/l
376-06-7 Perfluorotetradecanoic acid ND 0.0080 0.0020 ug/l
375-73-5 Perfluorobutanesulfonic acid ND 0.0080 0.0020 ug/l
2706-91-4 Perfluoropentanesulfonic acid ND 0.0080 0.0020 ug/l
355-46-4 Perfluorohexanesulfonic acid ND 0.0080 0.0020 ug/l
375-92-8 Perfluoroheptanesulfonic acid ND 0.0080 0.0020 ug/l
1763-23-1 Perfluorooctanesulfonic acid ND 0.0080 0.0030 ug/l
68259-12-1 Perfluorononanesulfonic acid ND 0.0080 0.0020 ug/l
335-77-3 Perfluorodecanesulfonic acid ND 0.0080 0.0020 ug/l
754-91-6 PFOSA ND 0.0080 0.0020 ug/l
2355-31-9 MeFOSAA ND 0.040 0.0080 ug/l
2991-50-6 EtFOSAA ND 0.040 0.0080 ug/l
757124-72-44:2 Fluorotelomer sulfonate ND 0.016 0.0040 ug/l
27619-97-2 6:2 Fluorotelomer sulfonate ND 0.016 0.0040 ug/l
39108-34-4 8:2 Fluorotelomer sulfonate ND 0.016 0.0040 ug/l

CAS No. ID Standard Recoveries Limits

13C4-PFBA 112% 50-150%
13C5-PFPeA 114% 50-150%
13C5-PFHxA 109% 50-150%
13C4-PFHpA 105% 50-150%
13C8-PFOA 101% 50-150%
13C9-PFNA 96% 50-150%
13C6-PFDA 97% 50-150%
13C7-PFUnDA 99% 50-150%
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Instrument Blank Page 2 of 2
Job Number: FA65261
Account: SGSAKA SGS North America, Inc
Project: 1199419

Sample File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
S3Q122-IBLK 3Q5409.D 1 07/03/19 NG n/a n/a S3Q122

The QC reported here applies to the following samples: Method: EPA 537M QSM5.1 B-15

FA65261-2, FA65261-5

CAS No. ID Standard Recoveries Limits

13C2-PFDoDA 102% 50-150%
13C2-PFTeDA 118% 50-150%
13C3-PFBS 117% 50-150%
13C3-PFHxS 117% 50-150%
13C8-PFOS 110% 50-150%
13C8-FOSA 116% 50-150%
d3-MeFOSAA 89% 50-150%
13C2-4:2FTS 95% 50-150%
13C2-6:2FTS 82% 50-150%
13C2-8:2FTS 77% 50-150%
13C3-HFPO-DA 115% 50-150%
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Blank Spike Summary Page 1 of 2
Job Number: FA65261
Account: SGSAKA SGS North America, Inc
Project: 1199419

Sample File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
OP75609-BS 2Q31428.D 1 06/26/19 NG 06/24/19 OP75609 S2Q501

The QC reported here applies to the following samples: Method: EPA 537M BY ID

FA65261-1, FA65261-2, FA65261-3, FA65261-4

Spike BSP BSP
CAS No. Compound ug/l ug/l % Limits

375-22-4 Perfluorobutanoic acid 0.08 0.0765 96 70-130
2706-90-3 Perfluoropentanoic acid 0.08 0.0748 94 70-130
307-24-4 Perfluorohexanoic acid 0.08 0.0768 96 70-130
375-85-9 Perfluoroheptanoic acid 0.08 0.0731 91 71-130
335-67-1 Perfluorooctanoic acid 0.08 0.0749 94 74-130
375-95-1 Perfluorononanoic acid 0.08 0.0768 96 76-130
335-76-2 Perfluorodecanoic acid 0.08 0.0753 94 70-130
2058-94-8 Perfluoroundecanoic acid 0.08 0.0746 93 70-130
307-55-1 Perfluorododecanoic acid 0.08 0.0799 100 70-130
72629-94-8 Perfluorotridecanoic acid 0.08 0.0959 120 70-139
376-06-7 Perfluorotetradecanoic acid 0.08 0.0803 100 70-130
375-73-5 Perfluorobutanesulfonic acid 0.08 0.0746 93 73-130
2706-91-4 Perfluoropentanesulfonic acid 0.08 0.0798 100 70-130
355-46-4 Perfluorohexanesulfonic acid 0.08 0.0765 96 74-130
375-92-8 Perfluoroheptanesulfonic acid 0.08 0.0608 76 74-130
1763-23-1 Perfluorooctanesulfonic acid 0.08 0.0768 96 70-130
68259-12-1 Perfluorononanesulfonic acid 0.08 0.0904 113 70-130
335-77-3 Perfluorodecanesulfonic acid 0.08 0.0976 122 70-130
754-91-6 PFOSA 0.08 0.0779 97 70-131
2355-31-9 MeFOSAA 0.08 0.0773 97 70-130
2991-50-6 EtFOSAA 0.08 0.0708 89 70-130
757124-72-44:2 Fluorotelomer sulfonate 0.08 0.0748 94 70-130
27619-97-2 6:2 Fluorotelomer sulfonate 0.08 0.0721 90 a 70-133
39108-34-4 8:2 Fluorotelomer sulfonate 0.08 0.0782 98 70-130

CAS No. ID Standard Recoveries BSP Limits

13C4-PFBA 115% 30-140%
13C5-PFPeA 121% 40-140%
13C5-PFHxA 123% 50-150%
13C4-PFHpA 129% 50-150%
13C8-PFOA 133% 50-150%
13C9-PFNA 125% 50-150%
13C6-PFDA 94% 50-150%
13C7-PFUnDA 82% 50-150%

* =  Outside of Control Limits.
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Job Number: FA65261
Account: SGSAKA SGS North America, Inc
Project: 1199419

Sample File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
OP75609-BS 2Q31428.D 1 06/26/19 NG 06/24/19 OP75609 S2Q501

The QC reported here applies to the following samples: Method: EPA 537M BY ID

FA65261-1, FA65261-2, FA65261-3, FA65261-4

CAS No. ID Standard Recoveries BSP Limits

13C2-PFDoDA 89% 50-150%
13C2-PFTeDA 74% 40-150%
13C3-PFBS 105% 50-150%
13C3-PFHxS 99% 50-150%
13C8-PFOS 56% 50-150%
13C8-FOSA 82% 30-140%
d3-MeFOSAA 85% 50-150%
13C2-4:2FTS 140% 50-150%
13C2-6:2FTS 155%* b 50-150%
13C2-8:2FTS 107% 50-150%

(a) Associated ID Standard outside control limits.
(b) Outside control limits.

* =  Outside of Control Limits.
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Job Number: FA65261
Account: SGSAKA SGS North America, Inc
Project: 1199419

Sample File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
OP75738-BS a 3Q5413.D 1 07/03/19 NG 07/02/19 OP75738 S3Q122

The QC reported here applies to the following samples: Method: EPA 537M BY ID

FA65261-5

Spike BSP BSP
CAS No. Compound ug/l ug/l % Limits

375-22-4 Perfluorobutanoic acid 0.08 0.0736 92 70-130
2706-90-3 Perfluoropentanoic acid 0.08 0.0759 95 70-130
307-24-4 Perfluorohexanoic acid 0.08 0.0776 97 70-130
375-85-9 Perfluoroheptanoic acid 0.08 0.0786 98 71-130
335-67-1 Perfluorooctanoic acid 0.08 0.0762 95 74-130
375-95-1 Perfluorononanoic acid 0.08 0.0797 100 76-130
335-76-2 Perfluorodecanoic acid 0.08 0.0775 97 70-130
2058-94-8 Perfluoroundecanoic acid 0.08 0.0750 94 70-130
307-55-1 Perfluorododecanoic acid 0.08 0.0778 97 70-130
72629-94-8 Perfluorotridecanoic acid 0.08 0.0702 88 70-139
376-06-7 Perfluorotetradecanoic acid 0.08 0.0778 97 70-130
375-73-5 Perfluorobutanesulfonic acid 0.08 0.0803 100 73-130
2706-91-4 Perfluoropentanesulfonic acid 0.08 0.0791 99 70-130
355-46-4 Perfluorohexanesulfonic acid 0.08 0.0775 97 74-130
375-92-8 Perfluoroheptanesulfonic acid 0.08 0.0788 99 74-130
1763-23-1 Perfluorooctanesulfonic acid 0.08 0.0718 90 70-130
68259-12-1 Perfluorononanesulfonic acid 0.08 0.0683 85 70-130
335-77-3 Perfluorodecanesulfonic acid 0.08 0.0739 92 70-130
754-91-6 PFOSA 0.08 0.0791 99 70-131
2355-31-9 MeFOSAA 0.08 0.0787 98 70-130
2991-50-6 EtFOSAA 0.08 0.0707 88 70-130
757124-72-44:2 Fluorotelomer sulfonate 0.08 0.0784 98 70-130
27619-97-2 6:2 Fluorotelomer sulfonate 0.08 0.0781 98 70-133
39108-34-4 8:2 Fluorotelomer sulfonate 0.08 0.0817 102 70-130

CAS No. ID Standard Recoveries BSP Limits

13C4-PFBA 104% 30-140%
13C5-PFPeA 104% 40-140%
13C5-PFHxA 96% 50-150%
13C4-PFHpA 93% 50-150%
13C8-PFOA 89% 50-150%
13C9-PFNA 86% 50-150%
13C6-PFDA 81% 50-150%
13C7-PFUnDA 75% 50-150%

* =  Outside of Control Limits.
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Job Number: FA65261
Account: SGSAKA SGS North America, Inc
Project: 1199419

Sample File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
OP75738-BS a 3Q5413.D 1 07/03/19 NG 07/02/19 OP75738 S3Q122

The QC reported here applies to the following samples: Method: EPA 537M BY ID

FA65261-5

CAS No. ID Standard Recoveries BSP Limits

13C2-PFDoDA 75% 50-150%
13C2-PFTeDA 86% 40-150%
13C3-PFBS 102% 50-150%
13C3-PFHxS 101% 50-150%
13C8-PFOS 96% 50-150%
13C8-FOSA 95% 30-140%
d3-MeFOSAA 72% 50-150%
13C2-4:2FTS 91% 50-150%
13C2-6:2FTS 76% 50-150%
13C2-8:2FTS 69% 50-150%

(a) Insufficient sample for MS/MSD.

* =  Outside of Control Limits.
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Job Number: FA65261
Account: SGSAKA SGS North America, Inc
Project: 1199419

Sample File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
OP75609-MS 2Q31432.D 1 06/26/19 NG 06/24/19 OP75609 S2Q501
FA65255-2 2Q31431.D 1 06/26/19 NG 06/24/19 OP75609 S2Q501

The QC reported here applies to the following samples: Method: EPA 537M BY ID

FA65261-1, FA65261-2, FA65261-3, FA65261-4

FA65255-2 Spike MS MS
CAS No. Compound ug/l Q ug/l ug/l % Limits

375-22-4 Perfluorobutanoic acid 0.00839 0.08 0.0898 102 70-130
2706-90-3 Perfluoropentanoic acid 0.00830 0.08 0.0868 98 70-130
307-24-4 Perfluorohexanoic acid 0.0150 0.08 0.0959 101 70-130
375-85-9 Perfluoroheptanoic acid 0.0293 0.08 0.107 97 71-130
335-67-1 Perfluorooctanoic acid 0.260 0.08 0.343 104 74-130
375-95-1 Perfluorononanoic acid 0.00665 0.08 0.0870 100 76-130
335-76-2 Perfluorodecanoic acid ND 0.08 0.0791 99 70-130
2058-94-8 Perfluoroundecanoic acid ND 0.08 0.0807 101 70-130
307-55-1 Perfluorododecanoic acid ND 0.08 0.0834 104 70-130
72629-94-8 Perfluorotridecanoic acid ND 0.08 0.100 125 70-139
376-06-7 Perfluorotetradecanoic acid ND 0.08 0.0868 109 70-130
375-73-5 Perfluorobutanesulfonic acid 0.00508 0.08 0.0855 101 73-130
2706-91-4 Perfluoropentanesulfonic acid 0.00527 0.08 0.0905 107 70-130
355-46-4 Perfluorohexanesulfonic acid 0.0191 0.08 0.102 104 74-130
375-92-8 Perfluoroheptanesulfonic acid 0.0132 0.08 0.101 110 74-130
1763-23-1 Perfluorooctanesulfonic acid 0.214 0.08 0.269 69* a 70-130
68259-12-1 Perfluorononanesulfonic acid ND 0.08 0.0653 82 70-130
335-77-3 Perfluorodecanesulfonic acid ND 0.08 0.0615 77 70-130
754-91-6 PFOSA ND 0.08 0.0795 99 70-131
2355-31-9 MeFOSAA ND 0.08 0.0799 100 70-130
2991-50-6 EtFOSAA ND 0.08 0.0694 87 70-130
757124-72-44:2 Fluorotelomer sulfonate ND 0.08 0.0788 99 70-130
27619-97-2 6:2 Fluorotelomer sulfonate ND 0.08 0.0758 95 70-133
39108-34-4 8:2 Fluorotelomer sulfonate ND 0.08 0.0817 102 70-130

CAS No. ID Standard Recoveries MS FA65255-2 Limits

13C4-PFBA 91% 101% 30-140%
13C5-PFPeA 99% 110% 40-140%
13C5-PFHxA 104% 115% 50-150%
13C4-PFHpA 111% 125% 50-150%
13C8-PFOA 119% 136% 50-150%
13C9-PFNA 132% 150% 50-150%
13C6-PFDA 122% 129% 50-150%
13C7-PFUnDA 88% 99% 50-150%

* =  Outside of Control Limits.
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Job Number: FA65261
Account: SGSAKA SGS North America, Inc
Project: 1199419

Sample File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
OP75609-MS 2Q31432.D 1 06/26/19 NG 06/24/19 OP75609 S2Q501
FA65255-2 2Q31431.D 1 06/26/19 NG 06/24/19 OP75609 S2Q501

The QC reported here applies to the following samples: Method: EPA 537M BY ID

FA65261-1, FA65261-2, FA65261-3, FA65261-4

CAS No. ID Standard Recoveries MS FA65255-2 Limits

13C2-PFDoDA 89% 110% 50-150%
13C2-PFTeDA 67% 85% 40-150%
13C3-PFBS 86% 96% 50-150%
13C3-PFHxS 90% 101% 50-150%
13C8-PFOS 84% 82% 50-150%
13C8-FOSA 99% 120% 30-140%
d3-MeFOSAA 96% 103% 50-150%
13C2-4:2FTS 122% 128% 50-150%
13C2-6:2FTS 141% 151%* b 50-150%
13C2-8:2FTS 138% 132% 50-150%

(a) Outside control limits due to high level in sample relative to spike amount.
(b) Outside control limits.

* =  Outside of Control Limits.
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Job Number: FA65261
Account: SGSAKA SGS North America, Inc
Project: 1199419

Sample File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
OP75609-DUP 2Q31443.D 1 06/26/19 NG 06/24/19 OP75609 S2Q501
FA65259-6 2Q31442.D 1 06/26/19 NG 06/24/19 OP75609 S2Q501

The QC reported here applies to the following samples: Method: EPA 537M BY ID

FA65261-1, FA65261-2, FA65261-3, FA65261-4

FA65259-6 DUP
CAS No. Compound ug/l Q ug/l Q RPD Limits

375-22-4 Perfluorobutanoic acid 0.00427 J 0.00467 J 9 30
2706-90-3 Perfluoropentanoic acid 0.00228 J 0.00267 J 16 30
307-24-4 Perfluorohexanoic acid 0.00215 J 0.00219 J 2 30
375-85-9 Perfluoroheptanoic acid 0.00146 J 0.00143 J 2 30
335-67-1 Perfluorooctanoic acid 0.00156 J 0.00156 J 0 30
375-95-1 Perfluorononanoic acid 0.0040 U ND nc 30
335-76-2 Perfluorodecanoic acid 0.0040 U ND nc 30
2058-94-8 Perfluoroundecanoic acid 0.0040 U ND nc 30
307-55-1 Perfluorododecanoic acid 0.0040 U ND nc 30
72629-94-8 Perfluorotridecanoic acid 0.0040 U ND nc 30
376-06-7 Perfluorotetradecanoic acid 0.0040 U ND nc 30
375-73-5 Perfluorobutanesulfonic acid 0.00112 J 0.00114 J 2 30
2706-91-4 Perfluoropentanesulfonic acid 0.0040 U ND nc 30
355-46-4 Perfluorohexanesulfonic acid 0.00103 J ND 200* 30
375-92-8 Perfluoroheptanesulfonic acid 0.0040 U ND nc 30
1763-23-1 Perfluorooctanesulfonic acid 0.0040 U ND nc 30
68259-12-1 Perfluorononanesulfonic acid 0.0040 U ND nc 30
335-77-3 Perfluorodecanesulfonic acid 0.0040 U ND nc 30
754-91-6 PFOSA 0.0040 U ND nc 30
2355-31-9 MeFOSAA 0.020 U ND nc 30
2991-50-6 EtFOSAA 0.020 U ND nc 30
757124-72-44:2 Fluorotelomer sulfonate 0.0080 U ND nc 30
27619-97-2 6:2 Fluorotelomer sulfonate 0.0080 U ND nc 30
39108-34-4 8:2 Fluorotelomer sulfonate 0.0080 U ND nc 30

CAS No. ID Standard Recoveries DUP FA65259-6 Limits

13C4-PFBA 92% 30-140%
13C5-PFPeA 105% 40-140%
13C5-PFHxA 113% 50-150%
13C4-PFHpA 121% 50-150%
13C8-PFOA 137% 149% 50-150%
13C9-PFNA 143% 50-150%
13C6-PFDA 122% 50-150%
13C7-PFUnDA 90% 50-150%

* =  Outside of Control Limits.
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Job Number: FA65261
Account: SGSAKA SGS North America, Inc
Project: 1199419

Sample File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
OP75609-DUP 2Q31443.D 1 06/26/19 NG 06/24/19 OP75609 S2Q501
FA65259-6 2Q31442.D 1 06/26/19 NG 06/24/19 OP75609 S2Q501

The QC reported here applies to the following samples: Method: EPA 537M BY ID

FA65261-1, FA65261-2, FA65261-3, FA65261-4

CAS No. ID Standard Recoveries DUP FA65259-6 Limits

13C2-PFDoDA 80% 50-150%
13C2-PFTeDA 65% 40-150%
13C3-PFBS 89% 50-150%
13C3-PFHxS 97% 50-150%
13C8-PFOS 75% 82% 50-150%
13C8-FOSA 103% 30-140%
d3-MeFOSAA 97% 50-150%
13C2-4:2FTS 124% 50-150%
13C2-6:2FTS 152%* a 50-150%
13C2-8:2FTS 137% 50-150%

(a) Outside control limits.

* =  Outside of Control Limits.
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parameters, exceptions are noted in this report. This report may not be reproduced except in full,
and with written approval from the laboratory. For questions please contact the Project Manager
at the e-mail address or telephone number listed on this page.

This report has been electronically signed and authorized by the signatory. Electronic signature is
intended to be the legally binding equivalent of a traditionally handwritten signature.
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880 Riverside Parkway
West Sacramento, CA 95605
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Shannon & Wilson, Inc
2355 Hill Rd.
Fairbanks, Alaska 99709-5244

Attn: Kristen Freiburger

Authorized for release by:
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David Alltucker, Project Manager I
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david.alltucker@testamericainc.com

The test results in this report meet all 2003 NELAC and 2009 TNI requirements for accredited
parameters, exceptions are noted in this report. This report may not be reproduced except in full,
and with written approval from the laboratory. For questions please contact the Project Manager
at the e-mail address or telephone number listed on this page.

This report has been electronically signed and authorized by the signatory. Electronic signature is
intended to be the legally binding equivalent of a traditionally handwritten signature.

Results relate only to the items tested and the sample(s) as received by the laboratory.
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“Keep Alaska Moving through service and infrastructure.” 
 
 

Department of Transportation and  
Public Facilities 

 
STATEWIDE AVIATION 

 
P.O. Box 196900, 99519-6900 

4111 Aviation Avenue, 99502 
Anchorage, AK 

Main: 907.269.0730 
Fax: 907.269.0489 

dot.state.ak.us 
 

 
Per- and polyfluoroalkyl substances (PFAS) are a group of manmade chemicals used for a wide variety of 
residential, commercial, and industrial uses. PFAS are considered emerging environmental contaminants 
and the health effects are not well known. 

 
The presumed source of PFAS in groundwater in 
your community is the use of a fire-fighting foam 
called aqueous film forming foam (AFFF). Airport 
firefighters used the foam to extinguish petroleum 
fires during training exercises and emergency events. 
 
The Alaska Department of Transportation & Public 
Facilities (DOT&PF) has tested 100 private water-
supply wells starting in August 2018. Private wells 
on airport property and wells along and off the 
southern portion of Wilson Road were found to be 
impacted. 
 
The Alaska Department of Transportation & Public 
Facilities (DOT&PF) has hired Shannon & Wilson 
to test private wells for perfluorooctane sulfonate 
(PFOS) and perfluorooctanoic acid (PFOA). The 
U.S. Environmental Protection Agency (EPA) 
lifetime health advisory (LHA) level for drinking 
water is 70 parts per trillion for the sum of PFOS 
and PFOA. 
 
We advise residents with test results above this 
level not to use their water for drinking or cooking. 
If your well is considered affected, you can 
continue to shower, clean, and do laundry. 
 
Test results are typically available within three to 
four weeks of sample collection. If your well is 
found to have PFAS above the EPA LHA, DOT&PF 
will assist with access to an alternate source of 
drinking water.  
For results and sampling area map: 
www.dot.alaska.gov/airportwater/gustavus/ 

For questions about well testing: 
Shannon & Wilson, Inc. 
Kristen Freiburger, Project Manager 
Phone: 907-458-3146 
Email: krf@shanwil.com  
 
For regulatory questions: 
Dept. of Environmental Conservation 
Contaminated Sites Program,  
Danielle Duncan 
Phone: 907-465-5207 
Email: danielle.duncan@alaska.gov  
 
For questions about PFAS and health:  
Dept. of Health & Social Services 
Sarah Yoder, Public Health Specialist  
Phone: 907-269-8054 
Email: sarah.yoder@alaska.gov     
 
To arrange your next water delivery: 
Jarred Mitrea 
Phone: 559-515-3680 
 
To file an insurance claim:  
Dept. of Admin., Risk Management 
Scott Jordan, Risk Assessor 
Phone: (907) 465-2183 
Email: scott.jordan@alaska.gov 
 
For questions about fire training and 
other inquiries: 
Sammy Loud, DOT&PF Statewide Aviation 
Phone: 907-888-5671 
Email: airportwater@alaska.gov

PFAS Fact Sheet – Gustavus Airport 
July 2019 

 

mailto:bill.oconnell@alaska.gov
mailto:bill.oconnell@alaska.gov
mailto:bill.oconnell@alaska.gov
mailto:bill.oconnell@alaska.gov
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Gustavus Airpo rt
Gustavus, Alaska

December 2019

HIGHEST REPORTED 
ANALYTICAL RESULTS

Figure 1
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Map so urce: Esri, Dig italGlo be, Geo Eye, Earth star Geo g raph ics, CNES/Airbus
 DS, U SDA, U SGS, Aero GRID, IGN, an d the GIS U ser Co mmun ity

Presumed Groundwater 
Flow Direction

0 0.5 1

Miles*Sum o f PFOS, PFOA, PFHxS, PFHpA, an d PFNA

LEGEND
Wells sampled befo re April 2019:
co mpared to  fo rmer DEC actio n
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!( ≤17 parts per trillio n  (ppt)
!( 18 to  69 ppt
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actio n  level)

Wells sampled after April 2019:
co mpared to  EPA health adviso ry
level (sum o f PFOS an d PFOA)
") ≤17 ppt
") 18 to  69 ppt

")
≥70 ppt (o ver EPA
adviso ry)

Surface Water Sample
Airpo rt Pro perty Bo un dary



 

 
 
Gustavus PFAS Project - Oct. 4, 2019 

Good morning, 

Below is the Gustavus PFAS project update as of Oct. 4, 2019. For additional information regarding the department's 
statewide PFAS project please visit http://www.dot.state.ak.us/airportwater/. 

If you have questions, please contact the multi-agency PFAS project team: 

 Sammy (Loud) Cummings, Alaska DOT&PF, 907-888-5671, airportwater@alaska.gov  
 Kristen Freiburger, Shannon & Wilson, Inc., 907-479-0600, krf@shanwil.com  
 Bill O’Connell, Alaska DEC, 907-269-3057, bill.oconnell@alaska.gov   
 Sarah Yoder, Alaska DHSS, 907-269-8054, sarah.yoder@alaska.gov  
 Sheri Gray, Risk Management, 907-465-5724, sheri.gray@alaska.gov  

 
 

Updates 

Site Characterization 

 Shannon & Wilson along with their subcontractors will be in Gustavus beginning Friday, October 4th and will be in 
town for approximately 7 to 14 days to perform site characterization work. During this time Shannon & Wilson will 
be installing several monitoring and temporary wells along the road ways; sampling various drainage ditches 
originating at the airport property; collecting samples from private wells; and several other activities on the airport 
property. 

Quarterly and Annual Monitoring Schedule Update 

 In June, DEC provided DOT&PF guidance in regards to annual and quarterly monitoring criteria. At that time 
DOT&PF was informed that properties where an alternative water source is being provided do not need to be re-
sampled regularly, unless the information is needed to evaluate changes in the contaminant plume, the 
effectiveness of a treatment system, or is needed for other purposes.  Monitoring schedules and plans will be re-
evaluated annually to determine what changes are appropriate. Those wells that fall under the quarterly or annual 
monitoring wells under the distance buffer and are not receiving alternate water will continue to be monitored. 
Shannon & Wilson will be installing monitoring wells to conduct groundwater monitoring efforts moving forward. 
Community members who have impacted wells and are currently receiving alternate water will not have their wells 
re-sampled. 



 
Summer Sampling  

 In June 2019 Shannon & Wilson, Inc. conducted quarterly monitoring. During this event, Shannon & Wilson, Inc. 
also made contact with property owners with drinking water wells located in the previously established sampling 
area that they had not been able to obtain samples from. Of these new samples, one well located on the same 
property as a previous exceedance, sampled above the EPA’s Lifetime Health Advisory level. A total of 19 wells 
have been reported to have PFAS concentrations above the actionable levels that DOT&PF is responsible for. 

Airport Ditch Work 

 We received multiple inquiries regarding the ditch work that took place this summer on airport property. Due to the 
lack of rain this season DOT&PF crew were prepping the ditch to possibly increase the flow of water to help with 
possible future flooding. No soil was excavated or disturbed during this process. Additional ditch sampling will 
take place during Shannon & Wilson’s visit this coming week to determine contamination. Once we receive results 
the department will work with DEC to determine if additional ditch work is possible and, if needed, the soil will be 
disposed of properly. 

Website Updates 

The DOT&PF Gustavus PFAS website has been updated since the most recent sampling event. Community members 
and stakeholders can sign up for or cancel community updates at the following link: 
http://www.dot.state.ak.us/airportwater/gustavus/. Please email airportwater@alaska.gov with any questions. 
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Appendix D 

QA/QC Summary and DEC LDRCs 
CONTENTS 

 QA/QC Summary 

 DEC Laboratory Data Review Checklists 

 

 



December 2018 to November 2019 Water Supply Sampling 
FINAL Summary Report 

102599 August 2020 
D-1 

AP
PE

ND
IX

 D
: Q

A/
QC

 S
UM

MA
RY

 A
ND

 D
EC

 L
DR

CS
 

QA/QC SUMMARY 

QA/QC procedures assist in producing data of acceptable quality and reliability. Shannon & 
Wilson reviewed the analytical results for laboratory QC samples and conducted our own 
QA assessment for this project. Shannon & Wilson reviewed the COC records and 
laboratory-receipt forms to check custody was not breached, sample holding-times were 
met, and the samples were properly handled from the point of collection through analysis 
by the laboratory. Our QA review procedures allowed us to document the accuracy and 
precision of the analytical data, as well as check the analyses were sufficiently sensitive to 
detect analytes at levels below regulatory standards. 

Shannon & Wilson reviewed analytical sample results (TestAmerica WOs 48266, 48268, 
51336, 55424, and SGS WO 1199419) for this project. The laboratory reports, including case 
narratives describing laboratory QA results, along with completed DEC data-review, are 
included in Appendix C. Details regarding our QA analysis are presented below. 

SAMPLE HANDLING 

Coolers containing water samples were shipped via FedEx to perform analyses noted on the 
COC. The coolers with water samples contained a temperature blank to measure whether 
samples were kept appropriately cold. Lab personnel measured the temperature blank at 
the time the samples arrived at each of their facilities; the temperature blank was within the 
proper temperature range upon arrival at the laboratories with the exception of one cooler 
each from work orders 51336 and 55424. Due to the high chemical and biological stability of 
PFAS, it is unlikely the integrity of the project samples was adversely affected by the 
slightly-high cooler temperature. In an e-mail dated August 3, 2015 the DEC project 
manager noted that he had spoken with their chemist, who "agrees the high temperature 
probably would not affect the PFC results." PFAS are also known as PFC.  

Our review of COC records and laboratory sample-receipt documents did not reveal 
sample-handling anomalies that would affect the quality or usability of the data, and the 
samples were processed within the appropriate method holding times. 

ANALYTICAL SENSITIVITY 

Shannon & Wilson compared groundwater-sample limits of detection (LODs) to the DEC 
regulatory levels. For groundwater data, LODs were less than DEC-established CULs, 
where applicable. 
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The laboratory runs a method blank with each sample batch to detect analyte carryover 
during analysis. In TestAmerica work order 428266, PFOA was detected below the limit of 
quantitation (LOQ). PFOA concentrations detected in samples PW-002, PW-011, PW-012, 
PW-401, PW-402 and PW-418 were within five times that of the concentration detected in the 
method blank. In TestAmerica work order 51336, PFOA was detected below the LOQ. 
PFOA concentrations detected in samples NPS Well, PW-213, PW-401, PW-405, PW-406, PW-
418, PW-503, and PW-518 were within five times that of the concentration detected in the 
method blank. Samples within five times the method blank concentration for these two 
work orders are considered false positives attributed to laboratory contamination and are 
flagged 'UB' at the sample result or LOQ (whichever is greater). For work order 428266, the 
PFOA concentrations detected in samples PW-022 and PW-046 were greater than ten times 
that of the concentration detected in the method blank. These results were considered 
unaffected. 

In SGS work order 1199419, conductivity was detected in the associated method blank at a 
concentration greater than the LOQ. In addition, nickel, alkalinity, total nitrate/nitrite, oil & 
grease, and TDS were detected in the associated method blanks at estimated concentration 
below the LOQ. Project samples are considered affected if they are in the same preparatory 
batch and have detected results less than ten times the associated method blank detection. 
Project samples PW-013, PW-046, and Airport Terminal had detections (above the LOQ) less 
than ten times but greater than five times the method blank detection for nickel. The sample 
results are considered estimated, biased high, and are flagged ‘JH’ in the analytical 
database. The project sample PW-048 had a detection (above the LOQ) less than five times 
the method blank detection for nickel. The sample result is considered non-detect and is 
flagged ‘UB’ at the detected result in the analytical database. The project samples PW-013 
and Airport Terminal had estimated detections (below the LOQ) less than five times the 
method blank detection for total nitrate/nitrite. The sample results are considered non-detect 
and are flagged ‘UB’ at the LOQ in the analytical database. The project samples PW-001, 
PW-013, PW-046, PW-048, and Airport Terminal had estimated detections (below the LOQ) 
less than five times the method blank detection for oil & grease. The sample results are 
considered non-detect and are flagged ‘UB’ at the LOQ in the analytical database. 

ACCURACY 

The laboratory assessed the accuracy of its analytical procedures by analyzing laboratory 
control samples (LCS), LCS duplicate samples (LCSD) matrix spike samples (MS), MS 
duplicate samples (MSD) and laboratory duplicate samples. LCS/LCSD analysis allows the 
laboratory to evaluate their ability to recover analytes added to clean aqueous matrices. 

For TestAmerica work orders 48266, 48268, 51336 and 55424 LCS/LCSD samples were 
reported. Laboratory accuracy was also measured for each sample by assessing the recovery 
of analyte surrogates added to the individual project samples. For these work orders, the 
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LCS/LCSD and surrogate recovery data were within laboratory control limits, indicating the 
sample results are accurate. 

For SGS work order 1199419 accuracy of analytical procedures were assessed as follows: 

 LCS/LCSD samples were analyzed for DRO and RRO analyses. 

 LCS/LCSD and MS samples were analyzed for oil & grease analysis. 

 LCS, MS, and laboratory duplicate samples were analyzed for the PFAS samples 
associated with batch ID OP75609. 

 An LCS samples was analyzed for the PFAS samples associated with batch ID OP75738. 
Shannon & Wilson have no measure of laboratory precision for this analysis.  

 LCS and MS samples were analyzed for metals analysis. Shannon & Wilson have no 
measure of laboratory precision for this analysis.  

 LCS/LCSD and laboratory duplicate samples were analyzed for total dissolved solids 
(TDS) and total suspended solids (TSS). 

 LCS and MS/MSD samples were analyzed for sulfide, total nitrate/nitrite, total organic 
carbon (TOC), and anion analyses.  

 LCS and laboratory duplicate samples were analyzed for pH, conductivity, and 
alkalinity analyses.  

 LCS/LCSD and MS/MSD samples were analyzed for ammonia analysis.  

Recovery failures of sodium, nitrate, total nitrate/nitrite, chloride, fluoride, sulfate and PFOS 
were recorded in either MS or MS/MSD pairs. However, the parent sample is not a part of 
the project sample set and not considered to effect project samples. 

For SGS work order 1199419 surrogate recovery failures were as follows: 

 The RRO LCS 151320 had a surrogate recovery failure for n-triacontane.  

 The reported results for project sample PW-001 had low surrogate recovery failures for 
the IDA compounds associated with perfluoroundecanoic acid (PFUnDA, or PFDA), 
perfluorododecanoic acid (PFDoDA, or PFDoA), perfluorotetradodecanoic acid 
(PFTeDA, or PFTeA), and 2-(N-Methyl-perfluorooctane sulfonamido) acetic acid 
(MeFOSAA) due to matrix interference.  

 The reported results for project samples PW-001 and PW-013 had low surrogate recovery 
failures for the IDA compounds associated with perfluorooctanesulfonic acid (PFOS) 
and high surrogate recovery failures for the IDA compounds associated with 6:2 
fluorotelomer sulfonate (6:2 FTS) due to sample dilution.  

 The reported results for project sample PW-048 had low surrogate recovery failures for 
the IDA compounds associated with PFUnDA, PFDoDA, and PFOS. 
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For SGS work order 1199419 project samples surrogate recovery failures were treated as 
follows: 

 Project samples are not affected by surrogate recovery failures in QC samples as long as 
the QC sample results are within laboratory QC criteria. The project samples are not 
affected by the RRO surrogate recovery failure in the LCS sample. 

 The analytes PFUnDA, PFDoDA, PFTeDA, and MeFOSAA were not detected in the 
project sample PW-001. The LODs are considered estimated and are flagged ‘UJ’ in the 
analytical database. 

 The analyte PFOS for project samples PW-001 and PW-013 are not affected by the low 
recovery failures due to sample dilution. However, the analyte 6:2 FTS associated with 
these samples is considered affected by the high-recovery failure. The detected sample 
results are considered estimated, biased high, and are flagged ‘JH’ in the analytical 
database. 

 The analytes PFUnDA, PFDoDA, and PFOS were not detected in the project sample PW-
048. The LODs are considered estimated and are flagged ‘UJ’ in the analytical database. 

PRECISION 

Shannon & Wilson submitted nine field duplicate samples in our work orders. To evaluate 
data precision and reproducibility of our sampling techniques, the relative percent 
difference (RPD) was calculated between the sample and its duplicate. Shannon & Wilson 
can only evaluate RPDs if the results of the analysis for both the sample and its duplicate are 
greater than the LOQs for a given analyte. The field-duplicate RPDs for detected analytes 
were within the project-specified data quality objective of 30% for groundwater. PFAS 
compounds were not detected in the field duplicate samples PW-039 and PW-139 from 
TestAmerica work order 48266, so the relative precision could not be assessed. The results 
for PFAS in this work order are not affected.  

In TestAmerica work order 55424, the PFBS results for project samples NPS Well and NPS 
Well 2 has an RPD of 31.2%. Additionally, HFPO-DA was detected above the LOQ in sample 
NPS Well 2 and not detected in sample NPS Well. Shannon & Wilson considers this to be a 
precision failure. PFBS and HFPO-DA results for the duplicate pair NPS Well / NPS Well 2 
are considered estimated due to field duplicate imprecision and are flagged 'J' in analytical 
tables. 

Shannon & Wilson also evaluated laboratory analytical precision using RPD calculations. 
The LCS/LCSDs provide information regarding the reproducibility of laboratory procedures 
and are therefore a measure of the laboratory’s analytical precision. The RPD results for the 
LCS/LCSD were within acceptable laboratory QC limits, with one exception from SGS work 
order 1199419. The laboratory duplicate OP75609-DUP was identified as having an RPD 
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failure for PFHxS. The analyte was detected at an estimated concentration below the LOW 
in the parent sample and non-detect in the laboratory duplicate sample. An RPD cannot be 
calculated for this result and the project samples are not affected by this QC failure.  

DATA QUALITY SUMMARY 

By working in general accordance with our proposed scope of services, Shannon & Wilson 
consider the samples Shannon & Wilson collected for this project to be representative of site 
conditions at the locations and times they were obtained. Based on our QA review, no 
samples were rejected as unusable due to QC failures. In general, the quality of the 
analytical data for this project does not appear to have been compromised by analytical 
irregularities and is adequate for the purposes of our assessment. 
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1. Laboratory 

a. Did an ADEC CS approved laboratory receive and perform all of the submitted sample analyses? 

 
The ADEC certified the TestAmerica Laboratories West Sacramento, CA location for the analysis of 
perfluorooctanesulfonic acid (PFOS) and perfluorooctanoic acid (PFOA) on February 6, 2018. These 
compounds were included in the ADEC’s Contaminated Sites Laboratory Approval 17-020. 

b. If the samples were transferred to another “network” laboratory or sub-contracted to an 
alternate laboratory, was the laboratory performing the analyses ADEC CS approved?  

 
Analyses were performed by TestAmerica Laboratories, Inc. in West Sacramento, CA. 

2. Chain of Custody (CoC) 

a. CoC information completed, signed, and dated (including released/received by)?  

 
 

b. Correct Analyses requested?  

 
 

3. Laboratory Sample Receipt Documentation 

a. Sample/cooler temperature documented and within range at receipt (0° to 6° C)?  

 
The temperature blank was measured within the acceptable temperature range of 0° C to 6° C upon 
receipt at the laboratory.  
 
 

b. Sample preservation acceptable – acidified waters, Methanol preserved VOC soil (GRO, BTEX, 
Volatile Chlorinated Solvents, etc.)?  

 
Analysis of PFAS compounds does not require chemical preservation. 
 
 
 

c. Sample condition documented – broken, leaking (Methanol), zero headspace (VOC vials)?  

 
The sample receipt form notes that the samples were received in good condition. 
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d. If there were any discrepancies, were they documented? For example, incorrect sample 
containers/preservation, sample temperature outside of acceptable range, insufficient or missing 
samples, etc.?  

 
The sample receipt form and case narrative note that there was a 20-minute discrepancy between the 
sample times listed on the labels and those listed on the COC. The laboratory logged the samples in per 
the COC at the direction of Shannon & Wilson, Inc. 
 
 

e. Data quality or usability affected?  

Comments: 

The data quality and/or usability was not affected by the sample time discrepancy. The samples were 
analyzed well within holding time.  
 
 

4. Case Narrative 

a. Present and understandable?  

 
 
 
 

b. Discrepancies, errors, or QC failures identified by the lab?  

 
The samples arrived in good condition and properly preserved. The temperatures of the two sample 
coolers received with this shipment were 5.2 º C and 5.9 º C upon arrival at the laboratory.  
 
The case narrative notes that the samples associated with this work order contained small black 
particles suspended in solution. 
 
The case narrative notes that there was insufficient sample volume available to perform a matrix spike 
(MS) and MS duplicate (MSD) in conjunction with preparation batch 320-282076.  
 

 

c. Were all corrective actions documented?  

 
No corrective actions were documented in the case narrative. 
 
 

d. What is the effect on data quality/usability according to the case narrative?  

Comments: 

The case narrative does not note an effect on data quality.  
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5. Samples Results 

a. Correct analyses performed/reported as requested on COC?  

 
 
 
 

b. All applicable holding times met?  

 
The laboratory indicates that the water samples were analyzed using direct injection and in-line 
analysis. The 28-day hold time for analysis using direct aqueous injection (DAI) was met for all 
samples. 
 
 

c. All soils reported on a dry weight basis?  

 
N/A; soil samples were not submitted with this work order. 
 
 

d. Are the reported LOQs less than the Cleanup Level or the minimum required detection level for 
the project?  

 
The LOQ, equivalent to the TestAmerica Reporting Limit (RL), is less than the applicable ADEC 
regulatory limits for drinking water and soil. 
 
 

e. Data quality or usability affected? 

 
The data quality and/or usability are not affected. 
 
 

6. QC Samples 

a. Method Blank 
i. One method blank reported per matrix, analysis and 20 samples?  

 
 
 
 

ii. All method blank results less than limit of quantitation (LOQ)?  

 
 
 
 

iii. If above LOQ, what samples are affected?  

Comments: 

None; PFAS compounds were not detected in the method blank samples. 
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iv. Do the affected sample(s) have data flags? If so, are the data flags clearly defined?  

 
No samples are affected; therefore, qualification of the results was not required 
 
 

v. Data quality or usability affected?  

Comments: 

The data quality and/or usability are not affected. 
 
 

b. Laboratory Control Sample/Duplicate (LCS/LCSD) 
i. Organics – One LCS/LCSD reported per matrix, analysis and 20 samples? (LCS/LCSD 

required per AK methods, LCS required per SW846)  

 
 
 
 

ii. Metals/Inorganics – one LCS and one sample duplicate reported per matrix, analysis and 
20 samples?  

 
N/A; metals and/or inorganics were not analyzed as part of this work order. 
 
 

iii. Accuracy – All percent recoveries (%R) reported and within method or laboratory limits? 
And project specified DQOs, if applicable. (AK Petroleum methods: AK101 60%-120%, 
AK102 75%-125%, AK103 60%-120%; all other analyses see the laboratory QC pages)  

 
 
 
 

iv. Precision – All relative percent differences (RPD) reported and less than method or 
laboratory limits? And project specified DQOs, if applicable. RPD reported from 
LCS/LCSD, MS/MSD, and or sample/sample duplicate. (AK Petroleum methods 20%; all 
other analyses see the laboratory QC pages)  

 
 
 
 

v. If %R or RPD is outside of acceptable limits, what samples are affected?  

Comments: 

None; analytical accuracy and precision were demonstrated to be within acceptable limits. 
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vi. Do the affected sample(s) have data flags? If so, are the data flags clearly defined?  

 
Qualification of the data was not required; see above. 
 
 

vii. Data quality or usability affected? (Use comment box to explain.)  

Comments: 

The data quality and/or usability are not affected. 
 
 

c. Surrogates – Organics Only 
i. Are surrogate recoveries reported for organic analyses – field, QC and laboratory samples?  

 
The analytical method WS-LC-0025 uses IDA recovery, which entails adding a 13C-isotope of each 
target analyte, and assessing the recovery of each analyte. The isotopically-labeled compounds are 
discussed as surrogates for this method. 
 
 

ii. Accuracy – All percent recoveries (%R) reported and within method or laboratory limits? 
And project specified DQOs, if applicable. (AK Petroleum methods 50-150 %R; all other 
analyses see the laboratory report pages)  

 
 
 
 

iii. Do the sample results with failed surrogate recoveries have data flags? If so, are the data 
flags clearly defined?  

 
N/A; there were no IDA recovery failures associated with this work order. 
 
 

iv. Data quality or usability affected? 

Comments: 

The data quality and usability are not affected; see above. 
 
 

d. Trip blank – Volatile analyses only (GRO, BTEX, Volatile Chlorinated Solvents, etc.): Water and 
Soil 

i. One trip blank reported per matrix, analysis and for each cooler containing volatile 
samples?  
(If not, enter explanation below.)  

 
PFAS are not volatile compounds; therefore, a trip blank is not required. 
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ii. Is the cooler used to transport the trip blank and VOA samples clearly indicated on the 
COC? (If not, a comment explaining why must be entered below)  

 
N/A; a trip blank is not required. 
 
 

iii. All results less than LOQ?  

 
N/A; a trip blank is not required. 
 
 

iv. If above LOQ, what samples are affected?  

Comments: 

None; a trip blank was not submitted with this work order. 
 
 

v. Data quality or usability affected?  

Comments: 

The data quality and/or usability are not affected; see above. 
 
 

e. Field Duplicate 
i. One field duplicate submitted per matrix, analysis and 10 project samples?  

 
 
 
 

ii. Submitted blind to lab?  

 
A field duplicate pair was not submitted with this work order. However, field duplicate samples have 
been submitted at the required frequency for the overall project. 
 
 

iii. Precision – All relative percent differences (RPD) less than specified DQOs?  
(Recommended: 30% water, 50% soil) 

RPD (%) = Absolute value of:      (R1-R2)  

 
((R1+R2)/2) 

Where R1 = Sample Concentration 
 R2 = Field Duplicate Concentration 

 

 
N/A; field duplicate samples were not submitted with this work order. 
 
 

x 100 
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iv. Data quality or usability affected? (Use the comment box to explain why or why not.)  

Comments: 

The data quality and/or usability is not affected; see above. 
 
 

f. Decontamination or Equipment Blank (If not applicable, a comment stating why must be entered 
below).  

 
Samples for this project are not collected with reusable equipment, therefore a practical potential for 
equipment based cross-contamination does not exist. 
 
 
 
 

i. All results less than LOQ?  

 
N/A; an equipment blank was not submitted with this work order. 
 
 

ii. If above LOQ, what samples are affected?  

Comments: 

None; see above. 
 
 

iii. Data quality or usability affected?  

Comments: 

The data quality and usability were not affected; see above. 
 
 

7. Other Data Flags/Qualifiers (ACOE, AFCEE, Lab Specific, etc.) 

a. Defined and appropriate?  

 
There were no additional flags/qualifiers required for this work order. 
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1. Laboratory 

a. Did an ADEC CS approved laboratory receive and perform all of the submitted sample analyses? 

 
The ADEC certified the TestAmerica Laboratories West Sacramento, CA location for the analysis of 
perfluorooctanesulfonic acid (PFOS) and perfluorooctanoic acid (PFOA) on February 6, 2018. These 
compounds were included in the ADEC’s Contaminated Sites Laboratory Approval 17-020. 

b. If the samples were transferred to another “network” laboratory or sub-contracted to an 
alternate laboratory, was the laboratory performing the analyses ADEC CS approved?  

 
Analyses were performed by TestAmerica Laboratories, Inc. in West Sacramento, CA. 

2. Chain of Custody (CoC) 

a. CoC information completed, signed, and dated (including released/received by)?  

 
 

b. Correct Analyses requested?  

 
 

3. Laboratory Sample Receipt Documentation 

a. Sample/cooler temperature documented and within range at receipt (0° to 6° C)?  

 
The temperature blanks were measured within the acceptable temperature range of 0° C to 6° C upon 
receipt at the laboratory.  
 
 

b. Sample preservation acceptable – acidified waters, Methanol preserved VOC soil (GRO, BTEX, 
Volatile Chlorinated Solvents, etc.)?  

 
Analysis of PFAS compounds does not require chemical preservation. 
 
 
 

c. Sample condition documented – broken, leaking (Methanol), zero headspace (VOC vials)?  

 
The sample receipt form notes that one of the two containers constituting sample PW-022 was received 
with a broken lid and lost volume. The remaining volume in the broken container was not used for 
analysis.  
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d. If there were any discrepancies, were they documented? For example, incorrect sample 
containers/preservation, sample temperature outside of acceptable range, insufficient or missing 
samples, etc.?  

 
The sample receipt form and case narrative note that there was a discrepancy between the sample time 
listed on the labels and that listed on the COC for sample PW-203. The discrepancy was addressed 
with Shannon & Wilson, who verified the sample time from field documentation. 
 
 

e. Data quality or usability affected?  

Comments: 

The data quality and/or usability was not affected. The sample time discrepancy was corrected for 
sample PW-203, and there was sufficient volume in the surviving container of sample PW-022 to 
proceed with the analysis.  
 
 

4. Case Narrative 

a. Present and understandable?  

 
 
 
 

b. Discrepancies, errors, or QC failures identified by the lab?  

 
The samples arrived in good condition and properly preserved. The temperatures of the two sample 
coolers received with this shipment were 5.2 º C and 5.9 º C upon arrival at the laboratory.  
 
The case narrative notes that there was insufficient sample volume available to perform a matrix spike 
(MS) and MS duplicate (MSD) in conjunction with preparation batches 320-281969, 320-282334, 
320-282571, and 320-283099.  
 

 

c. Were all corrective actions documented?  

 
No corrective actions were documented in the case narrative. 
 
 

d. What is the effect on data quality/usability according to the case narrative?  

Comments: 

The case narrative does not note an effect on data quality.  
 
 

5. Samples Results 

a. Correct analyses performed/reported as requested on COC?  
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b. All applicable holding times met?  

 
The laboratory indicates that the water samples were analyzed using direct injection and in-line 
analysis. The 28-day hold time for analysis using direct aqueous injection (DAI) was met for all 
samples. 
 
 

c. All soils reported on a dry weight basis?  

 
N/A; soil samples were not submitted with this work order. 
 
 

d. Are the reported LOQs less than the Cleanup Level or the minimum required detection level for 
the project?  

 
The LOQ, equivalent to the TestAmerica Reporting Limit (RL), is less than the applicable ADEC 
regulatory limits for drinking water and soil. 
 
 

e. Data quality or usability affected? 

 
The data quality and/or usability are not affected. 
 
 

6. QC Samples 

a. Method Blank 
i. One method blank reported per matrix, analysis and 20 samples?  

 
 
 
 

ii. All method blank results less than limit of quantitation (LOQ)?  

 
Perfluoro-octanoic acid (PFOA) was detected at an estimated concentration in the method blank 
sample associated with preparation batch 320-281969. 
 
 

iii. If above LOQ, what samples are affected?  

Comments: 

The samples associated with preparation batch 320-281969 containing detectable concentrations of 
PFOA include PW-022, PW-402, PW-1000, PW-012, PW-401, PW-418, PW-011, PW-046, and PW-
002. 
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iv. Do the affected sample(s) have data flags? If so, are the data flags clearly defined?  

 
The PFOA concentrations detected in the samples PW-402, PW-1000, PW-012, PW-401, PW-418, 
PW-011, and PW-002 were within five times that of the concentration detected in the method blank. 
These results are considered false positives attributed to laboratory contamination and are flagged 
‘UB’ at the sample result or LOQ (whichever is greater).  
 
The PFOA concentrations detected in samples PW-022 and PW-046 were greater than ten times that 
of the concentration detected in the method blank. These results are considered unaffected. 
 
 

v. Data quality or usability affected?  

Comments: 

The data quality and/or usability is affected; see above. 
 
 

b. Laboratory Control Sample/Duplicate (LCS/LCSD) 
i. Organics – One LCS/LCSD reported per matrix, analysis and 20 samples? (LCS/LCSD 

required per AK methods, LCS required per SW846)  

 
 
 
 

ii. Metals/Inorganics – one LCS and one sample duplicate reported per matrix, analysis and 
20 samples?  

 
N/A; metals and/or inorganics were not analyzed as part of this work order. 
 
 

iii. Accuracy – All percent recoveries (%R) reported and within method or laboratory limits? 
And project specified DQOs, if applicable. (AK Petroleum methods: AK101 60%-120%, 
AK102 75%-125%, AK103 60%-120%; all other analyses see the laboratory QC pages)  

 
 
 
 

iv. Precision – All relative percent differences (RPD) reported and less than method or 
laboratory limits? And project specified DQOs, if applicable. RPD reported from 
LCS/LCSD, MS/MSD, and or sample/sample duplicate. (AK Petroleum methods 20%; all 
other analyses see the laboratory QC pages)  
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v. If %R or RPD is outside of acceptable limits, what samples are affected?  

Comments: 

None; analytical accuracy and precision were demonstrated to be within acceptable limits. 
 
 

vi. Do the affected sample(s) have data flags? If so, are the data flags clearly defined?  

 
Qualification of the data was not required; see above. 
 
 

vii. Data quality or usability affected? (Use comment box to explain.)  

Comments: 

The data quality and/or usability are not affected. 
 
 

c. Surrogates – Organics Only 
i. Are surrogate recoveries reported for organic analyses – field, QC and laboratory samples?  

 
The analytical method WS-LC-0025 uses IDA recovery, which entails adding a 13C-isotope of each 
target analyte, and assessing the recovery of each analyte. The isotopically-labeled compounds are 
discussed as surrogates for this method. 
 
 

ii. Accuracy – All percent recoveries (%R) reported and within method or laboratory limits? 
And project specified DQOs, if applicable. (AK Petroleum methods 50-150 %R; all other 
analyses see the laboratory report pages)  

 
 
 
 

iii. Do the sample results with failed surrogate recoveries have data flags? If so, are the data 
flags clearly defined?  

 
N/A; there were no IDA recovery failures associated with this work order. 
 
 

iv. Data quality or usability affected? 

Comments: 

The data quality and/or usability are not affected; see above. 
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d. Trip blank – Volatile analyses only (GRO, BTEX, Volatile Chlorinated Solvents, etc.): Water and 
Soil 

i. One trip blank reported per matrix, analysis and for each cooler containing volatile 
samples?  
(If not, enter explanation below.)  

 
PFAS are not volatile compounds; therefore, a trip blank is not required. 
 
 

ii. Is the cooler used to transport the trip blank and VOA samples clearly indicated on the 
COC? (If not, a comment explaining why must be entered below)  

 
N/A; a trip blank is not required. 
 
 

iii. All results less than LOQ?  

 
N/A; a trip blank is not required. 
 
 

iv. If above LOQ, what samples are affected?  

Comments: 

None; a trip blank was not submitted with this work order. 
 
 

v. Data quality or usability affected?  

Comments: 

The data quality and/or usability are not affected; see above. 
 
 

e. Field Duplicate 
i. One field duplicate submitted per matrix, analysis and 10 project samples?  

 
 
 
 

ii. Submitted blind to lab?  

 
The field duplicate pairs PW-039 / PW-139, PW-405 / PW-505, and PW-406 / PW-506 were 
submitted with this work order. 
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iii. Precision – All relative percent differences (RPD) less than specified DQOs?  
(Recommended: 30% water, 50% soil) 

RPD (%) = Absolute value of:      (R1-R2)  

 
((R1+R2)/2) 

Where R1 = Sample Concentration 
 R2 = Field Duplicate Concentration 

 

 
PFAS compounds were not detected in the field duplicate samples PW-039 and PW-139, so the 
relative precision could not be assessed. 
 
The analytical precision demonstrated between the PFAS results of the field duplicate samples PW-
405 and PW-505 was within the recommended DQO of 30% for all analytes. 
 
The analytical precision demonstrated between the PFAS results of the field duplicate samples PW-
406 and PW-506 was within the recommended DQO of 30% for all analytes except PFOA. 
 
 

iv. Data quality or usability affected? (Use the comment box to explain why or why not.)  

Comments: 

The PFOA results of the field duplicate samples PW-406 and PW-506 are considered estimated due to 
the relative precision failure. These results are flagged ‘J’ to identify the imprecision. 
 
 

f. Decontamination or Equipment Blank (If not applicable, a comment stating why must be entered 
below).  

 
Samples for this project are not collected with reusable equipment, therefore a practical potential for 
equipment based cross-contamination does not exist. 
 
 
 
 

i. All results less than LOQ?  

 
N/A; an equipment blank was not submitted with this work order. 
 
 

ii. If above LOQ, what samples are affected?  

Comments: 

None; see above. 
 
 

iii. Data quality or usability affected?  

Comments: 

The data quality and usability were not affected; see above. 
 
 

x 100 
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7. Other Data Flags/Qualifiers (ACOE, AFCEE, Lab Specific, etc.) 

a. Defined and appropriate?  

 
There were no additional flags/qualifiers required for this work order. 
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1. Laboratory 

a. Did an ADEC CS approved laboratory receive and perform all of the submitted sample analyses? 

Yes No Comments:
 

 

b. If the samples were transferred to another “network” laboratory or sub-contracted to an 

alternate laboratory, was the laboratory performing the analyses ADEC CS approved?  

Yes No Comments:
 

Contract laboratories are ADEC or NELAP certified for the requested analyses. 

2. Chain of Custody (CoC) 

a. CoC information completed, signed, and dated (including released/received by)?  

Yes No Comments:
 

The sample cooler containing project sample PW-046 was initially sent to TestAmerica of Sacramento, 

CA. The TestAmerica laboratory signed for the receipt of the sample cooler on 6/12/2019 but 

neglected to include a sample receiving time. The final receipt of the samples by SGS of Anchorage, 

AK is listed as 6/11/2019, when all samples except PW-046 were received. The laboratory noted in the 

Sample Receipt Form that sample PW-046 was received on 6/13/2019.  

 

The project samples were analyzed within the method recognized hold times and are not considered 

affected by these discrepancies. 

b. Correct Analyses requested?  

Yes No Comments:
 

 

3. Laboratory Sample Receipt Documentation 

a. Sample/cooler temperature documented and within range at receipt (0° to 6° C)?  

Yes No Comments:
 

The temperature blanks were measured within the acceptable temperature range of 0° C to 6° C upon 

receipt at the laboratory.  
 

 

b. Sample preservation acceptable – acidified waters, Methanol preserved VOC soil (GRO, BTEX, 

Volatile Chlorinated Solvents, etc.)?  

Yes No Comments:
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c. Sample condition documented – broken, leaking (Methanol), zero headspace (VOC vials)?  

Yes No Comments:
 

The sample receipt forms note that sample containers were received in good condition.  
 

 

d. If there were any discrepancies, were they documented? For example, incorrect sample 

containers/preservation, sample temperature outside of acceptable range, insufficient or missing 

samples, etc.?  

Yes No Comments:
 

There were no sample handling discrepancies noted by the laboratory other than the sample shipment 

of PW-046 to TestAmerica of Sacramento, CA. Refer to Section 2.a. for further details.  
 
 

e. Data quality or usability affected?  

Comments: 

The data quality and/or usability was not affected.  
 
 

4. Case Narrative 

a. Present and understandable?  

Yes No Comments:
 

*******************************SGS – Anchorage, AK******************************* 

Project samples for the analysis of PFAS by EPA method 537 were analyzed by SGS of Orlando, FL. 

Project samples for the analysis of arsenic speciation were analyzed by Brooks Applied of Bothell, 

WA.  

 

The residual range organics (RRO) laboratory control sample (LCS) 1513210 had a surrogate 

recovery failure n-triacontane. The surrogate recoveries in the samples were within QC criteria.  

 

Conductivity was detected in the method blank at a concentration above the limit of quantitation 

(LOQ). The associated samples had detections greater than ten times the method blank result.  
 

 

b. Discrepancies, errors, or QC failures identified by the lab?  

Yes No Comments:
 

*********************************SGS – Orlando, FL********************************* 

The per- and polyfluorinated alkyl substances (PFAS) matrix spike (MS) associated with batch ID 

OP75609 had a recovery failure for perfluorooctane-sulfonic acid (PFOS). The recovery failure is 

likely due to high levels in the parent sample relative to the spiking concentration. 

 

The PFAS laboratory duplicate associated with batch ID OP75609 had a relative percent difference 

(RPD) failure for perfluorohexanesulfonic acid (PFHxS).  

 

Samples PW-001, PW-013, and PW-048 had several PFAS surrogate recovery failures due to sample 

dilution or matrix interference.  

 

The PFAS LCS associated with batch ID OP75609 had a surrogate recovery failure for 13C2-6:2FTS. 
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c. Were all corrective actions documented?  

Yes No Comments:
 

Results for project samples with surrogate recovery failures were re-extracted and reanalyzed to 

confirm the initial sample results; initial results were confirmed.  
 

 

d. What is the effect on data quality/usability according to the case narrative?  

Comments: 

The case narrative does not note an effect on data quality.  
 
 

5. Samples Results 

a. Correct analyses performed/reported as requested on COC?  

Yes No Comments:
 

 
 

 

b. All applicable holding times met?  

Yes No Comments:
 

 
 

 

c. All soils reported on a dry weight basis?  

Yes No Comments:
 

N/A; soil samples were not submitted with this work order. 
 
 

d. Are the reported LOQs less than the Cleanup Level or the minimum required detection level for 

the project?  

Yes No Comments:
 

The LOQ or Reporting Limit (RL), is less than the applicable ADEC regulatory limits. 
 

 

e. Data quality or usability affected? 

Yes No Comments:
 

The data quality and/or usability are not affected. 
 

 

6. QC Samples 

a. Method Blank 

i. One method blank reported per matrix, analysis and 20 samples?  

Yes No Comments:
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ii. All method blank results less than limit of quantitation (LOQ)?

Yes No Comments:

Conductivity was detected in the associated method blank at a concentration greater than the LOQ. 

In addition, nickel, alkalinity, total nitrate/nitrite, oil & grease, and TDS were detected in the 

associated method blanks at estimated concentration below the LOQ.  

iii. If above LOQ, what samples are affected?

Comments: 

iv. Do the affected sample(s) have data flags? If so, are the data flags clearly defined?

Yes No Comments:

See above for applied qualifiers. 

v. Data quality or usability affected?

Comments: 

The data quality and/or usability is affected; see above. 

Project samples are considered affected if they are in the same preparatory batch and have detected 

results less than ten times the associated method blank detection. 

The project samples PW-013, PW-046, and Airport Terminal had detections (above the LOQ) less 

than ten times but greater than five times the method blank detection for nickel. The sample results are 

considered estimated, biased high, and are flagged ‘JH’ in the analytical database. 

The project sample PW-048 had a detection (above the LOQ) less than five times the method blank 

detection for nickel. The sample result is considered non-detect and is flagged ‘UB’ at the detected 

result in the analytical database.  

The project samples PW-013 and Airport Terminal had estimated detections (below the LOQ) less 

than five times the method blank detection for total nitrate/nitrite. The sample sample results are 

considered non-detect and are flagged ‘UB’ at the LOQ in the analytical database. 

The project samples PW-001, PW-013, PW-046, PW-048, and Airport Terminal had estimated 

detections (below the LOQ) less than five times the method blank detection for oil & grease. The 

sample sample results are considered non-detect and are flagged ‘UB’ at the LOQ in the analytical 

database. 

The remaining project samples either did not have detections for these analytes or had detections 

greater than ten times the associated method blank detections. The project samples are not affected by 

these QC failures. 
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b. Laboratory Control Sample/Duplicate (LCS/LCSD) 

i. Organics – One LCS/LCSD reported per matrix, analysis and 20 samples? (LCS/LCSD 

required per AK methods, LCS required per SW846)  

Yes No Comments:
 

LCS/LCSD samples were analyzed for DRO and RRO analyses. 

 

LCS/LCSD and MS samples were analyzed for oil & grease analysis. 

 

LCS, MS, and laboratory duplicate samples were analyzed for the PFAS samples associated with 

batch ID OP75609. 

 

An LCS samples was analyzed for the PFAS samples associated with batch ID OP75738. We have no 

measure of laboratory precision for this analysis.  
 

 

ii. Metals/Inorganics – one LCS and one sample duplicate reported per matrix, analysis and 

20 samples?  

Yes No Comments:
 

LCS and MS samples were analyzed for metals analysis. We have no measure of laboratory precision 

for this analysis.  

 

LCS/LCSD and laboratory duplicate samples were analyzed for total dissolved solids (TDS) and total 

suspended solids (TSS). 

 

LCS and MS/MSD samples were analyzed for sulfide, total nitrate/nitrite, total organic carbon (TOC), 

and anion analyses.  

 

LCS and laboratory duplicate samples were analyzed for pH, conductivity, and alkalinity analyses.  

 

LCS/LCSD and MS/MSD samples were analyzed for ammonia analysis.  
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iii. Accuracy – All percent recoveries (%R) reported and within method or laboratory limits? 

And project specified DQOs, if applicable. (AK Petroleum methods: AK101 60%-120%, 

AK102 75%-125%, AK103 60%-120%; all other analyses see the laboratory QC pages)  

Yes No Comments:
 

The MS 1513947 had a high recovery failure for sodium. The parent sample is not a part of the project 

sample set.  

 

The MS 1513641 and MSD 1513642 had low recovery failures for nitrite. The parent sample is not a 

part of the project sample set. 

 

The MS 1513643 and MSD 1513644 had high recovery failures for total nitrate/nitrite. The parent 

sample is not a part of the project sample set. 

 

The MS 1515376 and MSD 1515377 had low recovery failures for chloride, fluoride, and sulfate. The 

parent sample is not a part of the project sample set. 

 

The MS OP75609-MS had a low recovery for PFOS. The parent sample is not a part of the project 

sample set. 
 
 

iv. Precision – All relative percent differences (RPD) reported and less than method or 

laboratory limits? And project specified DQOs, if applicable. RPD reported from 

LCS/LCSD, MS/MSD, and or sample/sample duplicate. (AK Petroleum methods 20%; all 

other analyses see the laboratory QC pages)  

Yes No Comments:
 

However, the laboratory duplicate OP75609-DUP was identified as having an RPD failure for PFHxS. 

The analyte was detected at an estimated concentration below the RL in the parent sample and non-

detect in the laboratory duplicate sample. An RPD cannot be calculated for this result and the project 

samples are not affected by this QC failure. 
 
 

v. If %R or RPD is outside of acceptable limits, what samples are affected?  

Comments: 

None; project samples are not affected by MS and MSD recovery failures if the parent sample is not a 

a part of the project sample set.  
 

 

vi. Do the affected sample(s) have data flags? If so, are the data flags clearly defined?  

Yes No Comments:
 

Qualification of the data was not required; see above. 
 
 

vii. Data quality or usability affected? (Use comment box to explain.)  

Comments: 

The data quality and/or usability are not affected. 
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c. Surrogates – Organics Only 

i. Are surrogate recoveries reported for organic analyses – field, QC and laboratory samples?  

Yes No Comments:
 

The analytical method 537 uses isoptic dilution analyte (IDA) recovery, which entails adding a 13C-

isotope of each target analyte, to assess the recovery of each analyte. The IDA compounds are 

discussed as surrogates for this method. 
 

 

ii. Accuracy – All percent recoveries (%R) reported and within method or laboratory limits? 

And project specified DQOs, if applicable. (AK Petroleum methods 50-150 %R; all other 

analyses see the laboratory report pages)  

Yes No Comments:
 

The RRO LCS 151320 had a surrogate recovery failure for n-triacontane.  

 

The reported results for project sample PW-001 had low surrogate recovery failures for the IDA 

compounds associated with perfluoroundecanoic acid (PFUnDA), perfluorododecanoic acid 

(PFDoDA), perfluorotetradodecanoic acid (PFTeDA), and 2-(N-Methyl-perfluorooctane sulfonamido) 

acetic acid (MeFOSAA) due to matrix interference.  

 

The reported results for project samples PW-001 and PW-013 had low surrogate recovery failures for 

the IDA compounds associated with perfluorooctanesulfonic acid (PFOS) and high surrogate 

recovery failures for the IDA compounds associated with 6:2 fluorotelomer sulfonate (6:2 FTS) due to 

sample dilution.  

 

The reported results for project sample PW-048 had low surrogate recovery failures for the IDA 

compounds associated with PFUnDA, PFDoDA, and PFOS. 
 
 

iii. Do the sample results with failed surrogate recoveries have data flags? If so, are the data 

flags clearly defined?  

Yes No Comments:
 

Project samples are not affected by surrogate recovery failures in QC samples as long as the QC 

sample results are within laboratory QC criteria. The project samples are not affected by the RRO 

surrogate recovery failure in the LCS sample. 

 

The analytes PFUnDA, PFDoDA, PFTeDA, and MeFOSAA were not detected in the project sample 

PW-001. The sample results are considered estimated and are flagged ‘UJ’ in the analytical database. 

 

The analyte PFOS for project samples PW-001 and PW-013 are not affected by the low recovery 

failures due to sample dilution. However, the analyte 6:2 FTS associated with these samples are 

considered affected by the high recovery failure. The detected sample results are considered 

estimated, biased high, and are flagged ‘JH’ in the analytical database. 

 

The analytes PFUnDA, PFDoDA, and PFOS were not detected in the project sample PW-048. The 

sample results are considered estimated and are flagged ‘UJ’ in the analytical database. 
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iv. Data quality or usability affected? 

Comments: 

The data quality and/or usability are not affected; see above. 
 
 

d. Trip blank – Volatile analyses only (GRO, BTEX, Volatile Chlorinated Solvents, etc.): Water and 

Soil 

i. One trip blank reported per matrix, analysis and for each cooler containing volatile 

samples?  

(If not, enter explanation below.)  

Yes No Comments:
 

Volatile compounds were not submitted with this work order; a trip blank is not required. 
 

 

ii. Is the cooler used to transport the trip blank and VOA samples clearly indicated on the 

COC? (If not, a comment explaining why must be entered below)  

Yes No Comments:
 

N/A; a trip blank is not required. 
 

 

iii. All results less than LOQ?  

Yes No Comments:
 

N/A; a trip blank is not required. 
 

 

iv. If above LOQ, what samples are affected?  

Comments: 

None; a trip blank was not submitted with this work order. 
 

 

v. Data quality or usability affected?  

Comments: 

The data quality and/or usability are not affected; see above. 
 
 

e. Field Duplicate 

i. One field duplicate submitted per matrix, analysis and 10 project samples?  

Yes No Comments:
 

A field-duplicate was not required for this work order.  
 
 

ii. Submitted blind to lab?  

Yes No Comments:
 

N/A; a field-duplicate was not required for this work order.  
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iii. Precision – All relative percent differences (RPD) less than specified DQOs?  

(Recommended: 30% water, 50% soil) 

RPD (%) = Absolute value of:      (R1-R2)  

 
((R1+R2)/2) 

Where R1 = Sample Concentration 

 R2 = Field Duplicate Concentration 

 

Yes No Comments:
 

N/A; a field-duplicate was not required for this work order. 
 
 

iv. Data quality or usability affected? (Use the comment box to explain why or why not.)  

Comments: 

The data quality and usability were not affected; see above. 
 

 

f. Decontamination or Equipment Blank (If not applicable, a comment stating why must be entered 

below).  

Yes No Not Applicable  
 

Samples for this project are not collected with reusable equipment, therefore a practical potential for 

equipment based cross-contamination does not exist. 
 

 

 
 

i. All results less than LOQ?  

Yes No Comments:
 

N/A; an equipment blank was not submitted with this work order. 
 

 

ii. If above LOQ, what samples are affected?  

Comments: 

None; see above. 
 
 

iii. Data quality or usability affected?  

Comments: 

The data quality and usability were not affected; see above. 
 

 

7. Other Data Flags/Qualifiers (ACOE, AFCEE, Lab Specific, etc.) 

a. Defined and appropriate?  

Yes No Comments:
 

There were no additional flags/qualifiers required for this work order. 
 

 

 

x 100 
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Note:  Any N/A or No box checked must have an explanation in the comments box. 

1. Laboratory 

a. Did an ADEC CS approved laboratory receive and perform all of the submitted sample analyses? 

Yes☒   No☐   N/A☐          Comments: 
The ADEC certified the TestAmerica Laboratories West Sacramento, CA location for the analysis of 
perfluorooctanesulfonic acid (PFOS) and perfluorooctanoic acid (PFOA) on February 6, 2018. These 
compounds were included in the ADEC’s Contaminated Sites Laboratory Approval 17-020. 
b. If the samples were transferred to another “network” laboratory or sub-contracted to an alternate 

laboratory, was the laboratory performing the analyses ADEC CS approved?  

Yes☐   No☐   N/A☒          Comments: 
 

2. Chain of Custody (CoC) 

a. CoC information completed, signed, and dated (including released/received by)? 

Yes☒   No☐   N/A☐          Comments: 
 

b. Correct analyses requested?  

Yes☒   No☐   N/A☐          Comments: 
 

3. Laboratory Sample Receipt Documentation 

a. Sample/cooler temperature documented and within range at receipt (0° to 6° C)?  

Yes☐   No☒   N/A☐          Comments: 
One of the two coolers was received at 6.7° C upon receipt at the laboratory.  
 
 

b. Sample preservation acceptable – acidified waters, Methanol preserved VOC soil (GRO, BTEX, 
Volatile Chlorinated Solvents, etc.)?  

Yes☒   No☐   N/A☐          Comments: 
Samples were preserved with Trizma.  
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c. Sample condition documented – broken, leaking (Methanol), zero headspace (VOC vials)?  

Yes☒   No☐   N/A☐          Comments: 
The sample receipt form notes that the samples were received in good condition. 
 
 

d. If there were any discrepancies, were they documented? For example, incorrect sample 
containers/preservation, sample temperature outside of acceptable range, insufficient or missing 
samples, etc.?  

Yes☐   No☒   N/A☐          Comments: 
The sample receipt form and case narrative note that the temperature of one cooler was 6.7° C upon 
receipt.  
 
 

e. Data quality or usability affected? 

                                                          Comments: 

The data quality and/or usability were not affected. Due to the high chemical and biological stability of 
PFAS, it is unlikely the integrity of the project samples was adversely affected by the slightly-high 
cooler temperature. Analysis of PFAS does not require a preservative. In an e-mail dated August 3, 
2015, the ADEC project manager noted that he had spoken with their chemist, who "agrees the high 
temperature probably would not affect the PFC results.” PFAS are also known as PFCs. 
 
 

4. Case Narrative 

a. Present and understandable?  

Yes☒   No☐   N/A☐         Comments: 
 
 
 

b. Discrepancies, errors, or QC failures identified by the lab?  

Yes☒   No☐   N/A☐          Comments: 
The samples arrived in good condition and properly preserved.  
 
The case narrative notes that there was insufficient sample volume available to perform a matrix spike 
(MS) and MS duplicate (MSD) in conjunction with preparation batches 320-303244, 320-303247, and 
320-303248. 
 
The case narrative also notes and “I” qualifier; however, it was not applied to the reported results. 
Results are unaffected.   
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c. Were all corrective actions documented?  

Yes☐   No☐   N/A☒          Comments: 
No corrective actions were documented in the case narrative. 
 
 

d. What is the effect on data quality/usability according to the case narrative?  

                                                          Comments: 

The case narrative does not note an effect on data quality.  
 
 

5. Samples Results 

a. Correct analyses performed/reported as requested on COC?  

Yes☒   No☐   N/A☐          Comments: 
PFOS and PFOA were requested on the COC; however, the client later requested PFHpA, PFHxS, 
PFBS, and PFNA (the other available information for previously reported analytes). 
 
 

b. All applicable holding times met?  

Yes☒   No☐   N/A☐          Comments: 
 
 
 

c. All soils reported on a dry weight basis?  

Yes☐   No☐   N/A☒          Comments: 
N/A; soil samples were not submitted with this work order. 
 
 

d. Are the reported LOQs less than the Cleanup Level or the minimum required detection level for 
the project?  

Yes☒   No☐   N/A☐          Comments: 
The LOQ, equivalent to the TestAmerica Reporting Limit (RL), is less than the applicable ADEC 
regulatory limits for drinking water .  
 
 

e. Data quality or usability affected? 
 

The data quality and/or usability are not affected. 
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6. QC Samples 

a. Method Blank 
i. One method blank reported per matrix, analysis and 20 samples?  

Yes☒   No☐   N/A☐          Comments: 
 
 
 

ii. All method blank results less than limit of quantitation (LOQ) or project specified objectives?  

Yes☒   No☐   N/A☐          Comments: 
Method blank 320-303244/1-A had a detection below the LOQ for PFOA at 0.764 ng/L. 
 
 

iii. If above LOQ or project specified objectives, what samples are affected?  
                                             Comments: 

Samples NPS Well, PW-011, PW-213, PW-401, PW-405, PW-406, PW-418, PW-503 and PW-518 
were affected. 
 
 

iv. Do the affected sample(s) have data flags? If so, are the data flags clearly defined?  

Yes☐   No☐   N/A☒          Comments: 
Samples PW-401, PW-405, PW-418 and PW-518 were flagged ‘UB’ at the LOQ.  Samples NPS Well, 
PW-011, PW-213, PW-406 and PW-503 were flagged ‘UB’ at their detected concentration.  Samples 
flagged with a ‘UB’ flag are considered not detected due to sample-contamination identified in the 
blank. 
 
 

v. Data quality or usability affected?  
                                             Comments: 

The data quality and/or usability are affected; see above. 
 
 

b. Laboratory Control Sample/Duplicate (LCS/LCSD) 
i. Organics – One LCS/LCSD reported per matrix, analysis and 20 samples? (LCS/LCSD 

required per AK methods, LCS required per SW846)  

Yes☒   No☐   N/A☐          Comments: 
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ii. Metals/Inorganics – one LCS and one sample duplicate reported per matrix, analysis and 20 
samples?  

Yes☐   No☐   N/A☒          Comments: 
N/A; metals and/or inorganics were not analyzed as part of this work order. 
 
 

iii. Accuracy – All percent recoveries (%R) reported and within method or laboratory limits and 
project specified objectives, if applicable? (AK Petroleum methods: AK101 60%-120%, 
AK102 75%-125%, AK103 60%-120%; all other analyses see the laboratory QC pages)  

Yes☒   No☐   N/A☐          Comments: 
 
 
 

iv. Precision – All relative percent differences (RPD) reported and less than method or laboratory 
limits and project specified objectives, if applicable? RPD reported from LCS/LCSD, and or 
sample/sample duplicate. (AK Petroleum methods 20%; all other analyses see the laboratory 
QC pages)  

Yes☒   No☐   N/A☐          Comments: 
 
 
 

v. If %R or RPD is outside of acceptable limits, what samples are affected?  
                                             Comments: 

None; analytical accuracy and precision were demonstrated to be within acceptable limits. 
 
 

vi. Do the affected sample(s) have data flags? If so, are the data flags clearly defined?  

Yes☐   No☐   N/A☒          Comments: 
Qualification of the data was not required; see above. 
 
 

vii. Data quality or usability affected? (Use comment box to explain.)  
                                                    Comments: 

The data quality and/or usability are not affected. 
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c. Matrix Spike/Matrix Spike Duplicate (MS/MSD)  

Note: Leave blank if not required for project 
i. Organics – One MS/MSD reported per matrix, analysis and 20 samples?   

Yes☐   No☒   N/A☐          Comments: 
Insufficient sample volume was available to perform a MS/MSD with the associated preparatory 
batches.  
 
 

ii. Metals/Inorganics – one MS and one MSD reported per matrix, analysis and 20 samples?  

Yes☐   No☐   N/A☒          Comments: 
N/A; metals and/or inorganics were not analyzed as a part of this work order. 
 
 

iii. Accuracy – All percent recoveries (%R) reported and within method or laboratory limits and 
project specified objectives, if applicable? (AK Petroleum methods: AK101 60%-120%, 
AK102 75%-125%, AK103 60%-120%; all other analyses see the laboratory QC pages)  

Yes☐   No☐   N/A☒          Comments: 
See above.  
 
 
 

iv. Precision – All relative percent differences (RPD) reported and less than method or laboratory 
limits and project specified objectives, if applicable? RPD reported from MS/MSD, and or 
sample/sample duplicate. (AK Petroleum methods 20%; all other analyses see the laboratory 
QC pages)  

Yes☐   No☐   N/A☒          Comments: 
See above.  
 
 

v. If %R or RPD is outside of acceptable limits, what samples are affected?  
                                             Comments: 

See above.  
 
 

vi. Do the affected sample(s) have data flags? If so, are the data flags clearly defined?  

Yes☐   No☐   N/A☒          Comments: 
See above.  
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vii.  Data quality or usability affected? (Use comment box to explain.)  
                                             Comments: 

Data quality and/or usability is not affected.  

d. Surrogates – Organics Only or Isotope Dilution Analytes (IDA) – Isotope Dilution Methods Only 
i. Are surrogate/IDA recoveries reported for organic analyses – field, QC and laboratory 

samples?  

Yes☒   No☐   N/A☐          Comments: 
The analytical method WS-LC-0025 uses IDA recovery, which entails adding a 13C-isotope of each 
target analyte, and assessing the recovery of each analyte. The isotopically-labeled compounds are 
discussed as surrogates for this method. 
 
 

ii. Accuracy – All percent recoveries (%R) reported and within method or laboratory limits and 
project specified objectives, if applicable? (AK Petroleum methods 50-150 %R; all other 
analyses see the laboratory report pages)  

Yes☒   No☐   N/A☐          Comments: 
 
 
 

iii. Do the sample results with failed surrogate/IDA recoveries have data flags? If so, are the data 
flags clearly defined?  

Yes☐   No☐   N/A☒          Comments: 
N/A; there were no IDA recovery failures associated with this work order. 
 
 

iv.  Data quality or usability affected? 
                                             Comments: 

The data quality and usability are not affected; see above. 
 
 

e. Trip Blanks 
i. One trip blank reported per matrix, analysis and for each cooler containing volatile samples?  

(If not, enter explanation below.)  

Yes☐   No☐   N/A☒          Comments: 
PFAS are not volatile compounds; therefore, a trip blank is not required. 
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ii. Is the cooler used to transport the trip blank and VOA samples clearly indicated on the COC? 
(If not, a comment explaining why must be entered below)  

Yes☐   No☐   N/A☒          Comments: 
N/A; a trip blank is not required. 
 
 

iii. All results less than LOQ and project specified objectives?  

Yes☐   No☐   N/A☒          Comments: 
N/A; a trip blank is not required. 
 
 

iv.  If above LOQ or project specified objectives, what samples are affected?  
                                             Comments: 

N/A; a trip blank is not required. 
 
 

v.  Data quality or usability affected?  
                                             Comments: 

N/A; a trip blank is not required. 
 
 

f. Field Duplicate 
i. One field duplicate submitted per matrix, analysis and 10 project samples?  

Yes☒   No☐   N/A☐          Comments: 
 
 
 

ii. Submitted blind to lab?  

Yes☐   No☐   N/A☐          Comments: 
The field duplicate pairs PW-011 / PW-111, PW-022 / PW-122, PW-403 / PW-503 and PW-418 / PW-
518 were submitted with this work order. 
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iii. Precision – All relative percent differences (RPD) less than specified project objectives?  
(Recommended: 30% water, 50% soil) 

RPD (%) = Absolute value of:      (R1-R2)  

 
((R1+R2)/2) 

Where R1 = Sample Concentration 
 R2 = Field Duplicate Concentration 

 

Yes☒   No☐   N/A☐          Comments: 
 
 
 

iv. Data quality or usability affected? (Use the comment box to explain why or why not.)  
                                             Comments: 

The data quality and/or usability is not affected.  
 
 

g. Decontamination or Equipment Blank (If not applicable, a comment stating why must be entered 
below)? 

Yes☐   No☐   N/A☒          Comments: 
Samples for this project are not collected with reusable equipment, therefore a practical potential for 
equipment based cross-contamination does not exist. 
 
 
 
 

i. All results less than LOQ and project specified objectives?  

Yes☐   No☐   N/A☐          Comments: 
N/A; an equipment blank was not submitted with this work order. 
 
 

ii.  If above LOQ or project specified objectives, what samples are affected?  
                                             Comments: 

None; see above. 
 
 

iii.  Data quality or usability affected?  
                                            Comments: 

The data quality and usability were not affected; see above. 
 
 

x 100 
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7. Other Data Flags/Qualifiers (ACOE, AFCEE, Lab Specific, etc.) 

a. Defined and appropriate?  

Yes☐   No☐   N/A☐          Comments: 
There were no additional flags/qualifiers required for this work order. 
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11/25/019 

Consultant Firm: 

Shannon and Wilson, Inc. 
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Laboratory Report Number: 

320-55424-1 

Laboratory Report Date: 

11/13/2019 

CS Site Name: 

Gustavus DOT&PF PFAS Quarterly 

ADEC File Number: 

2569.38.033 

Hazard Identification Number: 

26981 
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Note:  Any N/A or No box checked must have an explanation in the comments box. 

1. Laboratory 

a. Did an ADEC CS approved laboratory receive and perform all of the submitted sample analyses? 

Yes☒   No☐   N/A☐          Comments: 
The ADEC certified the Eurofins TestAmerica Laboratories West Sacramento, CA location for the 
analysis of perfluorooctanesulfonic acid (PFOS) and perfluorooctanoic acid (PFOA) on February 6, 
2018. These compounds were included in the ADEC’s Contaminated Sites Laboratory Approval 17-
020. 
b. If the samples were transferred to another “network” laboratory or sub-contracted to an alternate 

laboratory, was the laboratory performing the analyses ADEC CS approved?  

Yes☐   No☐   N/A☒          Comments: 
 

2. Chain of Custody (CoC) 

a. CoC information completed, signed, and dated (including released/received by)? 

Yes☒   No☐   N/A☐          Comments: 
 

b. Correct analyses requested?  

Yes☒   No☐   N/A☐          Comments: 
 

3. Laboratory Sample Receipt Documentation 

a. Sample/cooler temperature documented and within range at receipt (0° to 6° C)?  

Yes☐   No☒   N/A☐          Comments: 
The laboratory indicated that the temperature of one cooler was at 6.2° C upon receipt (cooler #6). 
 
 

b. Sample preservation acceptable – acidified waters, Methanol preserved VOC soil (GRO, BTEX, 
Volatile Chlorinated Solvents, etc.)?  

Yes☒   No☐   N/A☐          Comments: 
Samples were preserved with Trizma.  
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c. Sample condition documented – broken, leaking (Methanol), zero headspace (VOC vials)?  

Yes☒   No☐   N/A☐          Comments: 
The sample receipt form notes that the samples were received in good condition. 
 
 

d. If there were any discrepancies, were they documented? For example, incorrect sample 
containers/preservation, sample temperature outside of acceptable range, insufficient or missing 
samples, etc.?  

Yes☐   No☒   N/A☐          Comments: 
Other than the temperature discrepancy noted above, the samples were noted as arriving in good 
condition, properly preserved, and on ice. 
 
 

e. Data quality or usability affected? 

                                                          Comments: 

The data quality and/or usability were not affected. Due to the high chemical and biological stability of 
PFAS, it is unlikely the integrity of the project samples was adversely affected by the slightly-high 
cooler temperature. Analysis of PFAS does not require a preservative. In an e-mail dated August 3, 
2015, one of the ADEC project managers noted that he had spoken with their chemist, who "agrees the 
high temperature probably would not affect the PFC results.” PFAS are also known as PFCs. 
 
 

4. Case Narrative 

a. Present and understandable?  

Yes☒   No☐   N/A☐         Comments: 
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b. Discrepancies, errors, or QC failures identified by the lab?  

Yes☒   No☐   N/A☐          Comments: 
The samples arrived in good condition and properly preserved.  
 
The case narrative notes that there was insufficient sample volume available to perform a matrix spike 
(MS) and MS duplicate (MSD) in conjunction with preparation batches 320-333815 and 320-333892.  
 
The following samples PW-4S, PW-401, PW-37, PW-41S, NPS Well and NPS Well 2 in preparation 
batch 320-333815 were observed to be yellow in color and contained sediments. 
 
The following samples assocaited with prepatory batch 333815 were noted to be yellow after 
extraction : PW-37, NPS Well, and  NPS Well 2.  
 
The following samples assocaited with prepatory batch 333892 were noted to be yellow prior to 
extraction: PW-010, PW-110, PW-012, PW-205, PW-059, PW-221, PW-211,and PW-203.  
 
The following samples assocaited with prepatory batch 333892 were noted to be turbid and yellow 
prior to extraction: PW-464.  
 
The following samples: PW-010, PW-110, PW-012, PW-059, PW-205, PW-221 and PW-203 in 
preparation batch 320-333892 were observed to be a yellow color after they were brought up to final 
volume. 
 
Elevated reporting limits are provided for PW-010  due to insuffiecnt sample provided.  
 
 

c. Were all corrective actions documented?  

Yes☐   No☐   N/A☒          Comments: 
No corrective actions were documented in the case narrative. 
 
 

d. What is the effect on data quality/usability according to the case narrative?  

                                                          Comments: 

The case narrative does not note an effect on data quality.  
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5. Samples Results 

a. Correct analyses performed/reported as requested on COC?  

Yes☒   No☐   N/A☐          Comments: 
The correct analyses were performed and reported as requested on the COC, however, samples PW-45 
and PW-415 were inadvertently logged in as PW-4S and PW-41S, respectively.  In the laboratory 
report and this checklist these samples are called PW-4S and PW-41S while in the reporting tables 
these samples are correctly labeled as PW-45 and PW-415. 
 
 

b. All applicable holding times met?  

Yes☒   No☐   N/A☐          Comments: 
 
 
 

c. All soils reported on a dry weight basis?  

Yes☐   No☐   N/A☒          Comments: 
N/A; soil samples were not submitted with this work order. 
 
 

d. Are the reported LOQs less than the Cleanup Level or the minimum required detection level for 
the project?  

Yes☒   No☐   N/A☐          Comments: 
The LOQ, equivalent to the Eurofins TestAmerica Reporting Limit (RL), is less than the applicable 
ADEC regulatory limits for drinking water .  
 
 

e. Data quality or usability affected? 
 

The data quality and/or usability are not affected. 
 
 

6. QC Samples 

a. Method Blank 
i. One method blank reported per matrix, analysis and 20 samples?  

Yes☒   No☐   N/A☐          Comments: 
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ii. All method blank results less than limit of quantitation (LOQ) or project specified objectives?  

Yes☐   No☐   N/A☒          Comments: 
None; PFAS compounds were not detected in the method blank samples. 
 
 

iii. If above LOQ or project specified objectives, what samples are affected?  
                                             Comments: 

 
 
 

iv. Do the affected sample(s) have data flags? If so, are the data flags clearly defined?  

Yes☐   No☐   N/A☒          Comments: 
Samples are not affected; therefore, qualification of the results was not required 
 
 

v. Data quality or usability affected?  
                                             Comments: 

The data quality and/or usability are not affected. 
 
 

b. Laboratory Control Sample/Duplicate (LCS/LCSD) 
i. Organics – One LCS/LCSD reported per matrix, analysis and 20 samples? (LCS/LCSD 

required per AK methods, LCS required per SW846)  

Yes☒   No☐   N/A☐          Comments: 
 
 
 

ii. Metals/Inorganics – one LCS and one sample duplicate reported per matrix, analysis and 20 
samples?  

Yes☐   No☐   N/A☒          Comments: 
N/A; metals and/or inorganics were not analyzed as part of this work order. 
 
 

iii. Accuracy – All percent recoveries (%R) reported and within method or laboratory limits and 
project specified objectives, if applicable? (AK Petroleum methods: AK101 60%-120%, 
AK102 75%-125%, AK103 60%-120%; all other analyses see the laboratory QC pages)  

Yes☒   No☐   N/A☐          Comments: 
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iv. Precision – All relative percent differences (RPD) reported and less than method or laboratory 
limits and project specified objectives, if applicable? RPD reported from LCS/LCSD, and or 
sample/sample duplicate. (AK Petroleum methods 20%; all other analyses see the laboratory 
QC pages)  

Yes☒   No☐   N/A☐          Comments: 
 
 
 

v. If %R or RPD is outside of acceptable limits, what samples are affected?  
                                             Comments: 

None; analytical accuracy and precision were demonstrated to be within acceptable limits. 
 
 

vi. Do the affected sample(s) have data flags? If so, are the data flags clearly defined?  

Yes☐   No☐   N/A☒          Comments: 
Qualification of the data was not required; see above. 
 
 

vii. Data quality or usability affected? (Use comment box to explain.)  
                                                    Comments: 

The data quality and/or usability are not affected. 
 
 

 
c. Matrix Spike/Matrix Spike Duplicate (MS/MSD)  

Note: Leave blank if not required for project 
i. Organics – One MS/MSD reported per matrix, analysis and 20 samples?   

Yes☐   No☒   N/A☐          Comments: 
Insufficient sample volume was available to perform a MS/MSD with preparatory batches 320-
333815 and 320-333892 
 
 

ii. Metals/Inorganics – one MS and one MSD reported per matrix, analysis and 20 samples?  

Yes☐   No☐   N/A☒          Comments: 
N/A; metals and/or inorganics were not analyzed as a part of this work order. 
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iii. Accuracy – All percent recoveries (%R) reported and within method or laboratory limits and 
project specified objectives, if applicable? (AK Petroleum methods: AK101 60%-120%, 
AK102 75%-125%, AK103 60%-120%; all other analyses see the laboratory QC pages)  

Yes☐   No☐   N/A☒          Comments: 
See above.  
 
 
 

iv. Precision – All relative percent differences (RPD) reported and less than method or laboratory 
limits and project specified objectives, if applicable? RPD reported from MS/MSD, and or 
sample/sample duplicate. (AK Petroleum methods 20%; all other analyses see the laboratory 
QC pages)  

Yes☐   No☐   N/A☒          Comments: 
See above.  
 
 

v. If %R or RPD is outside of acceptable limits, what samples are affected?  
                                             Comments: 

See above.  
 
 

vi. Do the affected sample(s) have data flags? If so, are the data flags clearly defined?  

Yes☐   No☐   N/A☒          Comments: 
See above.  
 
 

vii.  Data quality or usability affected? (Use comment box to explain.)  
                                             Comments: 

Data quality and/or usability is not affected.  

d. Surrogates – Organics Only or Isotope Dilution Analytes (IDA) – Isotope Dilution Methods Only 
i. Are surrogate/IDA recoveries reported for organic analyses – field, QC and laboratory 

samples?  

Yes☒   No☐   N/A☐          Comments: 
The analytical method 537.1 DW uses IDA recovery, which entails adding a 13C-isotope of each 
target analyte, and assessing the recovery of each analyte. The isotopically-labeled compounds are 
discussed as surrogates for this method. 
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ii. Accuracy – All percent recoveries (%R) reported and within method or laboratory limits and 
project specified objectives, if applicable? (AK Petroleum methods 50-150 %R; all other 
analyses see the laboratory report pages)  

Yes☒   No☐   N/A☐          Comments: 
 
 
 

iii. Do the sample results with failed surrogate/IDA recoveries have data flags? If so, are the data 
flags clearly defined?  

Yes☐   No☐   N/A☒          Comments: 
N/A; there were no IDA recovery failures associated with this work order. 
 
 

iv.  Data quality or usability affected? 
                                             Comments: 

The data quality and usability are not affected; see above. 
 
 

e. Trip Blanks 
i. One trip blank reported per matrix, analysis and for each cooler containing volatile samples?  

(If not, enter explanation below.)  

Yes☐   No☐   N/A☒          Comments: 
PFAS are not volatile compounds; therefore, a trip blank is not required. 
 
 

ii. Is the cooler used to transport the trip blank and VOA samples clearly indicated on the COC? 
(If not, a comment explaining why must be entered below)  

Yes☐   No☐   N/A☒          Comments: 
N/A; a trip blank is not required. 
 
 

iii. All results less than LOQ and project specified objectives?  

Yes☐   No☐   N/A☒          Comments: 
N/A; a trip blank is not required. 
 
 

iv.  If above LOQ or project specified objectives, what samples are affected?  
                                             Comments: 

N/A; a trip blank is not required. 
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v.  Data quality or usability affected?  
                                             Comments: 

N/A; a trip blank is not required. 
 
 

f. Field Duplicate 
i. One field duplicate submitted per matrix, analysis and 10 project samples?  

Yes☒   No☐   N/A☐          Comments: 
 
 
 

ii. Submitted blind to lab?  

Yes☐   No☐   N/A☐          Comments: 
The field duplicate pairs PW-010 / PW-110 and NPS Well / NPS Well 2 were submitted with this work 
order. 
 
 

iii. Precision – All relative percent differences (RPD) less than specified project objectives?  
(Recommended: 30% water, 50% soil) 

RPD (%) = Absolute value of:      (R1-R2)  

 
((R1+R2)/2) 

Where R1 = Sample Concentration 
 R2 = Field Duplicate Concentration 

 

Yes☐   No☒   N/A☐          Comments: 
The PFBS results for NPS Well and NPS Well 2 has an RPD of 31.2%.  Additionally, HFPO-DA was 
detected above the LOQ in sample NPS Well 2 and not detected in sample NPS Well.  We consider 
this to be a precision failure. 
 
 

iv. Data quality or usability affected? (Use the comment box to explain why or why not.)  
                                             Comments: 

PFBS and HFPO-DA results for the duplicate pair NPS Well / NPS Well 2 are considered estimated 
due to field duplicate imprecision and are flagged J in analytical tables.  
 
 

g. Decontamination or Equipment Blank (If not applicable, a comment stating why must be entered 
below)? 

Yes☐   No☐   N/A☒          Comments: 
Samples for this project are not collected with reusable equipment, therefore a practical potential for 
equipment based cross-contamination does not exist. 
 
 
 
 

x 100 
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i. All results less than LOQ and project specified objectives?  

Yes☐   No☐   N/A☐          Comments: 
N/A; an equipment blank was not submitted with this work order. 
 
 

ii.  If above LOQ or project specified objectives, what samples are affected?  
                                             Comments: 

None; see above. 
 
 

iii.  Data quality or usability affected?  
                                            Comments: 

The data quality and usability were not affected; see above. 
 
 

7. Other Data Flags/Qualifiers (ACOE, AFCEE, Lab Specific, etc.) 

a. Defined and appropriate?  

Yes☐   No☐   N/A☐          Comments: 
There were no additional flags/qualifiers required for this work order. 
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CONSULTING SERVICES ARE PERFORMED FOR SPECIFIC PURPOSES AND FOR 
SPECIFIC CLIENTS. 
Consultants prepare reports to meet the specific needs of specific individuals.  A report prepared for 
a civil engineer may not be adequate for a construction contractor or even another civil engineer.  
Unless indicated otherwise, your consultant prepared your report expressly for you and expressly for 
the purposes you indicated.  No one other than you should apply this report for its intended purpose 
without first conferring with the consultant.  No party should apply this report for any purpose other 
than that originally contemplated without first conferring with the consultant. 

THE CONSULTANT’S REPORT IS BASED ON PROJECT-SPECIFIC FACTORS. 
A geotechnical/environmental report is based on a subsurface exploration plan designed to consider 
a unique set of project-specific factors.  Depending on the project, these may include the general 
nature of the structure and property involved; its size and configuration; its historical use and 
practice; the location of the structure on the site and its orientation; other improvements such as 
access roads, parking lots, and underground utilities; and the additional risk created by 
scope-of-service limitations imposed by the client.  To help avoid costly problems, ask the consultant 
to evaluate how any factors that change subsequent to the date of the report may affect the 
recommendations.  Unless your consultant indicates otherwise, your report should not be used 
(1) when the nature of the proposed project is changed (for example, if an office building will be 
erected instead of a parking garage, or if a refrigerated warehouse will be built instead of an 
unrefrigerated one, or chemicals are discovered on or near the site); (2) when the size, elevation, or 
configuration of the proposed project is altered; (3) when the location or orientation of the proposed 
project is modified; (4) when there is a change of ownership; or (5) for application to an adjacent site.  
Consultants cannot accept responsibility for problems that may occur if they are not consulted after 
factors that were considered in the development of the report have changed. 

SUBSURFACE CONDITIONS CAN CHANGE. 
Subsurface conditions may be affected as a result of natural processes or human activity.  Because a 
geotechnical/environmental report is based on conditions that existed at the time of subsurface 
exploration, construction decisions should not be based on a report whose adequacy may have been 
affected by time.  Ask the consultant to advise if additional tests are desirable before construction 
starts; for example, groundwater conditions commonly vary seasonally. 

Construction operations at or adjacent to the site and natural events such as floods, earthquakes, or 
groundwater fluctuations may also affect subsurface conditions and, thus, the continuing adequacy 
of a geotechnical/environmental report.  The consultant should be kept apprised of any such events 
and should be consulted to determine if additional tests are necessary. 

MOST RECOMMENDATIONS ARE PROFESSIONAL JUDGMENTS. 
Site exploration and testing identifies actual surface and subsurface conditions only at those points 
where samples are taken.  The data were extrapolated by your consultant, who then applied 
judgment to render an opinion about overall subsurface conditions.  The actual interface between 
materials may be far more gradual or abrupt than your report indicates.  Actual conditions in areas 
not sampled may differ from those predicted in your report.  While nothing can be done to prevent 
such situations, you and your consultant can work together to help reduce their impacts.  Retaining 
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your consultant to observe subsurface construction operations can be particularly beneficial in 
this respect. 

A REPORT’S CONCLUSIONS ARE PRELIMINARY. 
The conclusions contained in your consultant’s report are preliminary, because they must be based 
on the assumption that conditions revealed through selective exploratory sampling are indicative of 
actual conditions throughout a site.  Actual subsurface conditions can be discerned only during 
earthwork; therefore, you should retain your consultant to observe actual conditions and to provide 
conclusions.  Only the consultant who prepared the report is fully familiar with the background 
information needed to determine whether or not the report’s recommendations based on those 
conclusions are valid and whether or not the contractor is abiding by applicable recommendations.  
The consultant who developed your report cannot assume responsibility or liability for the adequacy 
of the report’s recommendations if another party is retained to observe construction. 

THE CONSULTANT’S REPORT IS SUBJECT TO MISINTERPRETATION. 
Costly problems can occur when other design professionals develop their plans based on 
misinterpretation of a geotechnical/environmental report.  To help avoid these problems, the 
consultant should be retained to work with other project design professionals to explain relevant 
geotechnical, geological, hydrogeological, and environmental findings, and to review the adequacy of 
their plans and specifications relative to these issues. 

BORING LOGS AND/OR MONITORING WELL DATA SHOULD NOT BE SEPARATED 
FROM THE REPORT. 
Final boring logs developed by the consultant are based upon interpretation of field logs (assembled 
by site personnel), field test results, and laboratory and/or office evaluation of field samples and data.  
Only final boring logs and data are customarily included in geotechnical/environmental reports.  
These final logs should not, under any circumstances, be redrawn for inclusion in architectural or 
other design drawings, because drafters may commit errors or omissions in the transfer process.   

To reduce the likelihood of boring log or monitoring well misinterpretation, contractors should be 
given ready access to the complete geotechnical engineering/environmental report prepared or 
authorized for their use.  If access is provided only to the report prepared for you, you should advise 
contractors of the report’s limitations, assuming that a contractor was not one of the specific persons 
for whom the report was prepared, and that developing construction cost estimates was not one of 
the specific purposes for which it was prepared.  While a contractor may gain important knowledge 
from a report prepared for another party, the contractor should discuss the report with your 
consultant and perform the additional or alternative work believed necessary to obtain the data 
specifically appropriate for construction cost estimating purposes.  Some clients hold the mistaken 
impression that simply disclaiming responsibility for the accuracy of subsurface information always 
insulates them from attendant liability.  Providing the best available information to contractors helps 
prevent costly construction problems and the adversarial attitudes that aggravate them to a 
disproportionate scale. 

READ RESPONSIBILITY CLAUSES CLOSELY. 
Because geotechnical/environmental engineering is based extensively on judgment and opinion, it is 
far less exact than other design disciplines.  This situation has resulted in wholly unwarranted claims 
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being lodged against consultants.  To help prevent this problem, consultants have developed a 
number of clauses for use in their contracts, reports, and other documents.  These responsibility 
clauses are not exculpatory clauses designed to transfer the consultant’s liabilities to other parties; 
rather, they are definitive clauses that identify where the consultant’s responsibilities begin and end.  
Their use helps all parties involved recognize their individual responsibilities and take appropriate 
action.  Some of these definitive clauses are likely to appear in your report, and you are encouraged 
to read them closely.  Your consultant will be pleased to give full and frank answers to your 
questions. 

The preceding paragraphs are based on information provided by the ASFE/Association of 
Engineering Firms Practicing in the Geosciences, Silver Spring, Maryland 
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