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Introduction 
CH2M HILL, Inc. (CH2M) was contracted by Naval Facilities Engineering Systems Command (NAVFAC), to evaluate 
impacts of potential releases of per- and polyfluoroalkyl substances (PFAS) to groundwater near Naval Air Station 
(NAS) Whidbey Island and collect drinking water samples for PFAS analysis from private drinking water sources 
near Ault Field and Area 6 located in Oak Harbor, Washington and Outlying Landing Field (OLF) Coupeville located 
in Coupeville, Washington (Figure 1). This technical memorandum (TM) presents the results of the fall 2020 
(November) and spring 2021 (April) sampling events performed as part of the semi-annual monitoring program. 
Both sampling events were conducted in accordance with the Sampling and Analysis Plan, Investigation of Per- 
and Polyfluorinated Substances in Off-Base Drinking Water, Ault Field, Area 6, and Outlying Landing Field 
Coupeville (SAP) (CH2M, 2020a), field change request (FCR) 01 (CH2M, 2020b), and FCR 02 (CH2M, 2020c). CH2M 
prepared this TM for the Department of the Navy (Navy) under the NAVFAC Comprehensive Long-term 
Environmental Action (CLEAN)—Navy 9000 Contract N62470-16-D-9000, Contract Task Order N4425520F4384. 

Per- and Polyfluoroalkyl Substances 
PFAS are manufactured chemicals that have been used since the 1950s in many household and industrial products 
because of their stain‐ and water‐repellant properties. Within the Navy’s operations, PFAS are most commonly 
associated with aqueous film‐forming foam (AFFF) used primarily for firefighting (including emergency response, 
equipment testing and/or training, and fire suppression systems in buildings). PFAS can also be found in vapor 
suppression systems and in waste streams. PFAS are now present virtually everywhere in the world because of 
the large amounts that have been manufactured and used. Once these compounds are released to the 
environment, they break down very slowly. PFAS are considered “chemicals of emerging concern” which have no 
Safe Drinking Water Act regulatory standards or routine water quality testing requirements. The United States 
Environmental Protection Agency (USEPA) is studying PFAS to determine if national regulation is needed. The 
State of Washington does not have an established state standard or promulgated screening value for any PFAS 
constituent in either groundwater or drinking water. 

USEPA issued the Third Unregulated Contaminant Monitoring Rule (UCMR 3)1 in May 2012. The UCMR 3 required 
monitoring, between 2013 and 2015, for 30 substances, of all large public water systems (PWSs) serving more 

 
1  The 1996 Safe Drinking Water Act amendments require that once every 5 years USEPA issue a new list of no more than 30 unregulated substances to 

be monitored by PWSs. 
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than 10,000 people and 800 representative PWSs serving 10,000 or fewer people. Six PFAS compounds were 
included in the UCMR 3 analytical parameter list; of these six PFAS, the USEPA has issued lifetime health 
advisories2 for only two, perfluorooctanoic acid (PFOA) and perfluorooctane sulfonate (PFOS), and has published 
toxicity values for another, perfluorobutane sulfonate (PFBS). Health advisories are not regulatory standards. They 
are health‐based concentrations that should offer a margin of protection for all Americans throughout their lives 
from adverse health effects resulting from exposure to PFOS and PFOA in drinking water. The USEPA lifetime 
health advisories for lifetime exposure are 70 nanograms per liter (ng/L) for PFOS and 70 ng/L for PFOA. When 
both PFOS and PFOA are found in drinking water, the combined concentrations should not exceed 70 ng/L 
(USEPA, 2016a, 2016b). 

Navy Policy 
The Navy issued a policy in 2014 (Navy, 2014) requiring on-Base drinking water sampling for PFOS and PFOA for 
bases where groundwater was used as drinking water and PFAS could have been released nearby. Under the 
policy, all installations not previously tested under UCMR 3 that produce drinking water from on-Base sources and 
have an identified or suspected PFAS release within approximately 1-mile upgradient of the drinking water 
source, were required to sample their finished drinking water by December 2015. In June 2016, the Navy issued 
additional policy (Navy, 2016b) that required all Navy bases not previously tested under UCMR 3 or the 2014 
policy (Navy, 2014) to test their finished drinking water, regardless of the water source (on-Base or municipal) or 
potential/known source of a PFAS release to the environment. Ault Field’s water is supplied by the City of Oak 
Harbor, and Oak Harbor’s water is supplied by the City of Anacortes. The drinking water provided by the City of 
Anacortes, the City of Oak Harbor, and Ault Field was sampled under UCMR 3, and PFAS were not detected. Two 
on-Base drinking water wells at OLF Coupeville were sampled for PFAS in October 2016 (ALS Environmental, 
2016). PFAS were not detected in the on-Base drinking water well located in the northern portion of the site near 
Building 11. PFAS were detected in the on-Base drinking water well in the southwestern portion of the OLF near 
Building 2807 (ALS Environmental, 2016). 

In June 2016, the Navy also issued a policy (Navy, 2016c) to identify and prioritize sites for investigation of 
drinking water resources, on- or off-Base, that are thought to be vulnerable to PFAS impacts from past Navy 
releases of PFAS, with a focus on release of AFFF. Sites with drinking water sources (water supply wells, surface 
water bodies used for drinking water, and reservoirs) within 1-mile downgradient of known or potential releases 
of PFAS were assigned the highest priority. Drinking water near these high-priority, Priority 1 sites was required to 
be sampled within fiscal year 2017. 

Priority 1 sites at NAS Whidbey Island included the Ault Field Runway Ditches/Former Runway Fire Training School 
(Areas 16/31), Ault Field Current Fire Training Area, and OLF Coupeville. Although not identified as a Priority 1 site 
for PFAS investigation, the Area 6 Former Landfill was added to the off-Base drinking water investigation due to its 
history as a municipal and industrial waste disposal facility consistent with possible releases of PFAS. The Navy has 
sampled 286 drinking water wells downgradient from Ault Field, Area 6, and OLF Coupeville since November 2016 
(Table 1). From November 2016 to October 2017, initial investigative drinking water sampling for PFAS was 
conducted for drinking water wells downgradient of identified Priority 1 sites at Ault Field and OLF Coupeville 
(CH2M, 2017a). Following the initial drinking water sampling investigation, a semi-annual drinking water sampling 
program was conducted from October 2017 to April 2019 for drinking water wells with exceedances of the USEPA 
lifetime health advisories and surrounding parcels near Ault Field and OLF Coupeville under the Sampling and 
Analysis Plan Investigation of Per- and Polyfluoroalkyl Substances in Drinking Water Ault Field and Outlying 
Landing Field Coupeville (CH2M, 2017b, 2018b). In Fall 2019, off-Base locations near Area 6 were added to the 
semi-annual drinking water sampling program (CH2M, 2020a). The sampling program described in the present 
report is a continuation of the semi-annual sampling program (CH2M, 2020a), which occurred from fall 2020 
(November) to spring 2021 (April). 

 
2  USEPA issued lifetime health advisories for PFOS and PFOA in May 2016, superseding the 2009 provisional lifetime health advisories. USEPA has not 

issued lifetime health advisories for any other PFAS. 
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Conceptual Site Model 
This section presents a brief history of NAS Whidbey Island, background information about potential PFAS release 
areas at Ault Field, Area 6, and OLF Coupeville, a description of the environmental setting, and an evaluation of 
drinking water sources in the vicinity. This information comprises the conceptual site model, which describes the 
relationship between potential on-Base PFAS sources and receptors through potential or actual migration and 
exposure pathways. 

Naval Air Station Whidbey Island Background 
NAS Whidbey Island is comprised of three separate installations, Ault Field (includes Area 6), OLF Coupeville, and 
Seaplane Base (Figure 1). NAS Whidbey Island was commissioned on September 21, 1942, and currently supports 
several types of aircraft, 7,600 military personnel, and 1,300 civilian personnel. The mission of NAS Whidbey 
Island is to maintain and operate naval aircraft and aviation facilities and provide associated support. The land 
surrounding Ault Field, Area 6, and OLF Coupeville is used for various agricultural, recreational, residential, and 
industrial purposes (CH2M, 2020a). 

Ault Field 
Ault Field is located approximately 50 miles north of Seattle, WA on Whidbey Island directly north of Oak Harbor, 
WA (Figure 1). Ault Field supports Navy tactical electronic attack squadrons flying the EA-18G Growler, the P-3 
Orion Maritime Patrol squadrons, and two Fleet Reconnaissance squadrons flying the EP-3E Aries. 

In 2015, three areas where AFFF may have been stored, handled, or released at Ault Field (Hangar 5, the Runway 
Drainage Ditch System [Area 16] and Former Runway Fire School [Area 31]) were investigated within the shallow 
portion of the aquifer (Figure 2) (Navy, 2016a). Sample results indicated the presence of PFAS in groundwater 
near Hangar 5 and Area 31 (Navy, 2016a). 

A preliminary assessment (PA) was conducted in 2018 at Ault Field and identified 35 potential PFAS release areas, 
including Hangar 5, Area 16, and Area 31 (CH2M, 2018a). Additionally, the PA identified Area 6 Landfill as a 
potential PFAS release area; however, PFAS at Area 6 is being investigated independent of Ault Field and was 
initially treated as a separate area for the drinking water investigation prior to being combined into a semi-annual 
sampling program with Ault Field and OLF Coupeville in 2019. 

In 2019, Phase 1 of a site inspection (SI) was conducted and confirmed the presence of PFAS in groundwater at 
four of the 35 potential PFAS release areas: 

• 1959-1969 Landfill (Area 2) 
• 1968-1970 Landfill (Area 3) 
• Current Firefighting School 
• Former Clover Valley Fire School (Area 29) 

The Phase 1 SI was also conducted in areas between potential PFAS release areas and the two off-Base residential 
parcels near Ault Field where PFAS have been detected in drinking water above the USEPA lifetime health 
advisories (CH2M, 2019e). Phase 2 of the SI was conducted in fall and winter 2019 and summer 2020 to further 
refine the conceptual site model and identify PFAS release areas and migration pathways (CH2M, 2021a). The 
Phase 2 SI involved additional on-Base monitoring well installation, PFAS soil and groundwater sampling, and 
aquifer testing near potential PFAS release areas at Ault Field (CH2M, 2021a). A remedial investigation (RI) at the 
former Area 31 is planned for winter 2021/2022. 

Area 6 
Area 6 is a 260-acre tract in the southeastern corner of Ault Field (Figure 1). Area 6 is bordered by Ault Field Road 
to the north, State Highway 20 to the east, and the Oak Harbor landfill on the south and southwest. Privately-
owned forested or logged land, and a former commercial sand and gravel quarry operation, are located 
immediately west of Area 6. Currently, Area 6 is mostly vacant and composed of a compost facility, an 
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approximate 40-acre engineered landfill cap, and a stormwater detention basin. It also includes various 
groundwater monitoring and extraction wells and a groundwater treatment plant (URS, 2015). The off-Base land 
surrounding Area 6 is used for a combination of residential and commercial purposes. 

From 2017 to 2019 an SI and off-Base drinking water sampling investigation was conducted at Area 6 for PFAS 
(CH2M, 2020b). PFAS were detected in 17 groundwater monitoring wells located on-Base at Area 6. Of the 17 
groundwater monitoring wells with PFAS detections, one exceeded the USEPA lifetime health advisory for PFOA. 
The drinking water investigation is summarized in the Previous Off-Base Drinking Water Investigation section 
(CH2M, 2020b). An RI at Area 6 is planned for summer 2022. 

Outlying Landing Field Coupeville 
OLF Coupeville is a Navy airfield associated with NAS Whidbey Island, located 2 miles southeast of Coupeville, in 
Island County, Washington (Figure 1). It is composed of a paved runway oriented north-northwest to south-
southeast. The paved runway is approximately 5,400 feet long and is bordered by grass maintained by mowing 
operations extending to the public roads. A runway safety area extends approximately 3,300 feet south of the 
runway footprint and is bordered by trees and residential parcels. The airfield was commissioned for use by the 
Navy in 1943 and provides support for day and night field carrier landing practice operations by the Navy for 
aircraft based out of NAS Whidbey Island. 

In 2016, PFAS were first detected in one of the on-Base drinking water wells located in the southwest portion of 
OLF Coupeville near Building 2807 during groundwater sampling activities conducted under the Navy’s June 2016 
Policy Memo (DASN [E], 2016). As a result, an expedited SI was conducted, and 31 groundwater monitoring wells 
were installed and sampled for PFAS in 2016 and 2017 (CH2M, 2019d). Of the 31 groundwater monitoring wells, 
PFAS were detected in 13 of the wells and PFOA and/or PFOS exceeded the USEPA lifetime health advisories in 6 
of the 13 groundwater monitoring wells. 

In 2018, a PA was conducted for OLF Coupeville and identified 2 potential PFAS source areas, Building 2709 (Crash 
Truck Shelter) and Facilities 1, 2, and 11 (Control Tower, Airfield Operations Building, and Potable Water Well 
Pump House). As a result of the PA findings and the expedited SI results, a supplemental SI was conducted at OLF 
Coupeville in spring 2020 to further refine the conceptual site model and identify PFAS source areas and migration 
pathways. The supplemental SI involved monitoring well installation, soil and groundwater sampling, and aquifer 
testing (CH2M, 2021b). An RI at OLF Coupeville is planned for fall 2021 and winter 2022. 

Previous Off-Base Drinking Water Investigations 
Off-base drinking water sampling near Ault Field and OLF Coupeville was initially conducted from November 2016 
to June 2017 (CH2M, 2019b, 2019c). Sampling was conducted under a phased, voluntary sampling program 
(Figures 2 and 3). The initial sampling areas3 included off-Base drinking water wells within a 1-mile radius in all 
directions of sites with suspected or confirmed usage of AFFF. Subsequent sampling phases were implemented 
with expanded sampling areas based on the results of previous phases. Three sampling phases were conducted in 
areas adjacent to Ault Field, during which PFOS and/or PFOA were detected above the USEPA lifetime health 
advisories in two off-Base wells. In response to PFAS detections in a stormwater drain near Hangar 6 and in an 
associated stormwater drainage system, a fourth sampling phase was conducted from January to February 2019, 
during which no additional off-Base drinking water wells exceeded the USEPA lifetime health advisories for PFOS 
and/or PFOA. Two sampling phases were conducted in areas adjacent to OLF Coupeville, during which PFOS 
and/or PFOA were detected above the USEPA lifetime health advisories in seven off-Base wells. 

Beginning in October 2017, a semi-annual sampling program was implemented for Ault Field and OLF Coupeville 
that included all off-Base drinking water wells that had previously had detections of PFOS and/or PFOA (either 

 
3  Subsequent to the initial round of drinking water sampling performed in 2016 and 2017, a preliminary assessment (CH2M, 2018) was conducted at Ault 

Field and identified 35 potential source areas (including Area 6) with suspected or potential releases requiring further investigation. The initial 1-mile 
downgradient boundary and subsequent 1/2-mile step-outs defined in the 2016 and 2017 investigation was established from Area 16, Area 31, and the 
Current Fire Training School; however, the sampling areas also encompass residences within the 1-mile downgradient direction of potential PFAS 
source areas identified in the PA. 
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above or below the USEPA lifetime health advisories) and wells on parcels adjacent to those with wells that had 
previously exceeded the USEPA lifetime health advisories for PFOS and/or PFOA. These adjacent properties 
included some wells that had not previously been sampled during the phased investigation. During the October 
2017 event, PFOA was detected above the USEPA lifetime health advisory in a well on one of these properties in 
Coupeville that had not previously been sampled for a total number of eight drinking water wells above the 
USEPA lifetime health advisories in Coupeville. 

From February 2018 to April 2019, the Navy conducted drinking water sampling at residences near Area 6 (CH2M, 
2020b). Drinking water sampling results from this investigation indicated that PFOS and/or PFOA are present 
above the USEPA lifetime health advisories in five drinking water wells. In November 2019, an additional drinking 
water well with PFOS and the sum of PFOS and PFOA present above the USEPA lifetime health advisories was 
identified for a total of six drinking water wells above the USEPA lifetime health advisories near Area 6. 

Temporary interim solution measures have been taken to supply potable water to residences where the drinking 
water results exceeded the USEPA lifetime health advisories. For most residences, this consists of bottled water 
delivery which commenced in December 2016 and is ongoing. At one of the residences, a point-of-use water 
treatment system was installed in May 2018 which treats the impacted well water at one kitchen sink to non-
detectable levels of PFOS and PFOA and provides potable water to the residence (CH2M, 2019a). This residence 
no longer receives bottled water. Additionally, seven residences near OLF Coupeville (4 residences with single 
party wells and 3 residences that share a multi-party well) were connected to Town of Coupeville water in March 
2020. These residences will continue to receive bottled water until final project acceptance. 

Geology and Hydrogeology 
Ault Field and Area 6 
Whidbey Island lies within the Puget Lowland, a topographic and structural depression between the Olympic 
Mountains and the Cascade Range. The surface soil in the vicinity of Ault Field and Area 6 primarily consists of 
artificial fill, post-glacial deposits, glaciomarine drift, and glacial deposits. Artificial fill, consisting of coarse- or fine-
grained material, underlies the runway areas. Post-glacial deposits, consisting of peaty sand and silt, are generally 
found in the low-lying marshy areas (Navy, 1994). 

There are three main aquifers that underlie Ault Field and Area 6 that are referred to as the shallow aquifer, 
intermediate aquifer, and sea-level aquifer. Ault Field is located in a valley, with elevated areas to the southwest, 
northeast, and southeast of the field. In general, groundwater flow in the shallow aquifer mimics topography. In 
the northwestern portion of Ault Field groundwater in the shallow aquifer flows to the west-northwest toward 
the Strait of Juan de Fuca (Navy, 1994). Across the remainder of Ault Field, east of the runway, groundwater 
generally flows to the east, northeast, and southeast toward Clover Valley Stream, Clover Valley Lagoon, and 
Dugualla Bay. West of the runway and current Firefighting School, there is likely a component of flow to the west 
toward the Strait of Juan de Fuca. Groundwater flow direction in the intermediate and deep aquifers at Ault Field 
is not well known due to limited monitoring wells screened within the intermediate and deep aquifers. 

At Area 6, groundwater in the shallow aquifer predominantly flows to the south; however, there is a potential 
local southwesterly component of groundwater flow in the northwestern corner of Area 6. Groundwater flow 
direction in the intermediate aquifer at Area 6 is predominantly to the southeast, while groundwater flow 
direction within the deep aquifer ranges from the southeast to southwest (URS, 1993). 

Outlying Landing Field Coupeville 
Surficial geology at OLF Coupeville consists of the Partridge Gravel, which is composed of sand, gravel, and sand-
gravel mixtures with minor inter-layered silt and silty sand. Bedding planes in the formation generally dip toward 
the west in the vicinity of OLF Coupeville. Undivided Pleistocene deposits lie beneath the Partridge Gravel. These 
deposits consist of poorly sorted, mildly compact sands (Polenz et al., 2005). 
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There are three designated hydrogeologic zones present beneath OLF Coupeville that are referred to as the 
shallow zone, intermediate zone, and deep zone (CH2M, 2018). The shallow, intermediate, and 
deep elevation zone designations do not indicate three discrete aquifers or water-bearing zones. Rather, the 
shallow, intermediate, and deep elevation zones are located within the single aquifer system. Most local water 
supply wells are completed in the intermediate and deep elevation zones. 

The dominant flow direction in the intermediate zone is to the southwest in the northern portion of the site, 
shifting to the south-southeast in the southern portion of the site. Groundwater flow in the deep zone is generally 
to the south. In general, the overall groundwater flow direction appears to be consistent regardless of tidal 
influence (CH2M, 2018). 

Migration Pathways and Potential Receptors and Exposure Routes 
Previous investigations of Ault Field, Area 6, and OLF Coupeville have identified releases of PFAS to soil, 
groundwater and/or stormwater in the areas. PFAS in groundwater and stormwater have migrated off-base and 
may have resulted in exceedances of the USEPA lifetime health advisories for PFOS and/or PFOA in off-base 
private drinking water wells. 

Drinking Water Source Evaluation 
Water for Ault Field is purchased from the City of Oak Harbor, which obtains its water from the City of Anacortes. 
The Washington Department of Ecology well database (2016) was used as the primary source for evaluating 
drinking water receptors off-Base, plus individual letters sent to off-Base property owners within the sampling 
areas. The Island County Environmental Health database was also used as a source for evaluating off-Base 
drinking water receptors. Multiple private and community drinking water wells were identified off-Base within 1 
mile (or more, depending on drinking water investigation step-outs) of on-Base potential PFAS source areas 
during the initial drinking water source evaluation conducted as part of the voluntary phased drinking water 
sampling performed in 2016 and 2017 (CH2M, 2019b, 2020b). Off-Base drinking water wells are located in the 
phased off-Base sampling areas for Ault Field and Area 6 shown on Figure 2. 

OLF Coupeville uses two drinking water wells located on-Base, screened within the deep zone of the regional 
aquifer (approximately 178 feet bgs), one well at Building 2807 and one well at Building 11. The Washington 
Department of Ecology well database was used as the primary source for evaluating drinking water receptors off-
Base, plus individual letters sent to off-Base property owners within the sampling areas. Multiple private and 
community drinking water wells were identified off-Base within 1 mile of Building 2807, including the Town of 
Coupeville (Fort Casey well field and Keystone well) supply wells during the initial drinking water source 
evaluation conducted as part of the voluntary phased drinking water sampling performed in 2016 and 2017 
(CH2M, 2019c). Off-Base drinking water wells are located in the phased off-Base sampling areas for OLF 
Coupeville shown on Figure 3. 

The total number of drinking water wells sampled at least once near Ault Field, Area 6, and OLF Coupeville since 
2016 is presented in Table 1. 

Summary of Field Activities 
This section provides a summary of field investigation activities conducted for two sampling events, including 
mobilization and dates of fieldwork, sampling activities, and sample packing and shipping procedures. All field 
activities were conducted in accordance with the standard operating procedures outlined in the SAP (CH2M, 
2020a). Sample collection from private or community drinking water wells was conducted only at parcels where 
permission to collect samples was granted by the owner. 
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Mobilization 
For the fall 2020 sampling event, CH2M staff mobilized to Whidbey Island on November 8, 2020. Scheduled 
sampling appointments occurred from November 9 through November 18, 2020 at locations in Oak Harbor and 
Coupeville. An additional mobilization to Whidbey Island occurred on December 30, 2020, to sample three wells 
that were not able to be sampled during the initial fall event in November 2020. One of these wells was not 
sampled due to an existing power/electrical problem that prevented the well pump from operating. 

For the spring 2021 sampling event, CH2M staff members mobilized to Whidbey Island on April 11, 2021. 
Scheduled sampling appointments occurred from April 12 through April 21, 2021 at locations in Oak Harbor and 
Coupeville. 

Summary of Sampling Activities 
The following samples and associated field quality control samples were collected during the fall 2020 sampling 
event: 

• 11 drinking water samples from off-Base drinking water wells near Ault Field 
• 8 drinking water samples from off-Base drinking water wells near Area 6 
• 20 drinking water samples from off-Base drinking water wells near OLF Coupeville 

The following samples and associated field quality control samples were collected during the spring 2021 sampling 
event: 

• 11 drinking water samples from off-Base drinking water wells near Ault Field 
• 8 drinking water samples from off-Base drinking water wells near Area 6 
• 20 drinking water samples from off-Base drinking water wells near OLF Coupeville 

Samples were collected in accordance with the Standard Operating Procedure for Drinking Water Sampling when 
Analyzing for PFAS, provided in Attachment A of the SAP (CH2M, 2020a). Drinking water was collected from 
sample ports near the wells, outside spigots, or faucets inside the homes (if no faucets outside). Samples were 
collected directly into Trizma-preserved 250-milliliter, polypropylene sample bottles. Additional sample details are 
provided in Tables 2 through 4. 

Quality control samples included field reagent blanks (FRBs), field duplicates (FDs), and matrix spike/matrix spike 
duplicates (MS/MSDs). 

FRBs were collected at each sampling location by pouring lab-certified PFAS-free water pre-preserved with Trizma 
(provided by the laboratory) into empty sample bottles. FDs were collected in the same manner as regular 
samples at a rate of one per every ten sample locations. MS/MSDs were collected in the same manner as regular 
samples at a rate of one per every twenty sample locations. 

Sample Packing and Shipping Procedures 
Sample bottles were properly labeled, placed into resealable zipper storage bags, then placed into a heavy-duty 
garbage bag, which was placed into the shipping coolers provided by the laboratory (Vista Analytical Laboratory). 
The cooler was then packed with ice. A temperature blank provided by the laboratory and the completed chains-
of-custody, provided in Attachment 1, were included in each cooler. The coolers were shipped via FedEx priority 
overnight to the laboratory. 

Summary of Sample Results 
This section provides a brief discussion of the project action limits (PALs), as well as a summary of laboratory 
results for the drinking water samples collected for analysis of the following 18 PFAS listed in USEPA Method 
537.1: PFOA, PFOS, PFBS, n-ethyl perfluorooctanesulfonamidoacetic acid (EtFOSAA), n-methyl 
perfluorooctanesulfonamidoacetic acid (MeFOSAA), perfluorodecanoic acid (PFDA), perfluorododecanoic acid 
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(PFDoA), perfluoroheptanoic acid (PFHpA), perfluorohexanesulfonic acid (PFHxS), perfluorohexanoic acid (PFHxA), 
perfluorononanoic acid (PFNA), perfluorotetradecanoic acid (PFTeDA), perfluorotridecanoic acid (PFTrDA), 
perfluoroundecanoic acid (PFUnA), hexafluoropropylene oxide dimer acid (HFPO-DA), 4,8-dioxa-3H-
perfluorononanoic acid (ADONA), 11-chloroeicosafluoro-3-oxaundecane-1-sulfonic acid (11Cl-PF3OUdS), and 9-
chlorohexadecafluoro-3-oxanone-1-sulfonic (9Cl-PF3ONS). 

Project Action Limits 
As indicated in the SAP (CH2M, 2020a), the PALs for this project are the USEPA lifetime health advisories for PFOA, 
PFOS, and the sum of PFOS + PFOA4 (70 ng/L). Results are screened against the USEPA Regional Screening Level 
(RSL) for PFBS (600 ng/L) (based on a hazard quotient of 0.1) (USEPA, 2021); however, no actions were taken if the 
results exceed the RSL. This RSL is provided for informational purposes only. EtFOSAA, MeFOSAA, PFDA, PFDoA, 
PFHpA, PFHxS, PFHxA, PFNA, PFTeDA, PFTrDA, PFUnA, HFPO-DA, ADONA, 11Cl-PF3OUdS, and 9Cl-PF3ONS 
currently do not have established screening values for comparison. Data will be archived for future comparison if 
screening values are established. 

Ault Field Sampling Results 
Fall 2020 
A total of 11 drinking water samples were collected from off-Base drinking water wells near Ault Field. Sampled 
wells included 10 single-residence drinking water wells and 1 multi-party drinking water well. Of the 11 samples 
collected during the fall 2020 event, 1 sample exceeded the RSL for PFBS and the PALs for PFOS, PFOA, and the 
sum of PFOS + PFOA. All samples collected were analyzed for 18 PFAS compounds using USEPA Method 537.1 in 
accordance with the SAP. A summary of detections and exceedances is provided in Table 5 and a summary of 
PFOS and PFOA results for November 2020 is shown in Figure 4. Raw data is provided in Attachment 2. 

• PFBS – PFBS was detected in 6 samples, ranging from an estimated 1.58 J5 ng/L in sample WI-AF-1RW12-1120 
to 1,580 ng/L in sample WI-AF-1RW32-1120. The PFBS concentration in one sample (WI-AF-1RW32-1120) 
exceeded the RSL for PFBS. 

• PFOS – PFOS was detected in 5 samples, ranging from an estimated 0.961 J ng/L in sample WI-AF-1RW28-
1120 to 43,100 ng/L in sample WI-AF-1RW32-1120. The PFOS concentration in one sample (WI-AF-1RW32-
1120) exceeded the PAL for PFOS. 

• PFOA – PFOA was detected in 5 samples, ranging from 2.35 ng/L in sample WI-AF-1RW12-1120 to 289 ng/L in 
sample WI-AF-1RW32-1120. The PFOA concentration in one sample (WI-AF-1RW32-1120) exceeded the PAL 
for PFOA. 

• PFOS + PFOA –PFOS and PFOA were detected in 5 samples. The sum of PFOS + PFOA ranged from 4.07 ng/L in 
sample WI-AF-1RW12-1120 to 43,389 ng/L in sample WI-AF-1RW32-1120. The PFOS + PFOA concentrations in 
one sample (WI-AF-1RW32-1120) exceeded the PAL for PFOS + PFOA. 

Spring 2021 
A total of 11 drinking water samples were collected from off-Base drinking water wells near Ault Field. Sampled 
wells included 10 single-residence drinking water wells and 1 multi-party drinking water well. Of the 11 samples 
collected during the spring 2021 event, one sample exceeded the RSL for PFBS and the PALs for PFOS, PFOA, and 
the sum of PFOS + PFOA. All samples collected were analyzed for 18 PFAS compounds using USEPA Method 537.1 
in accordance with the SAP. A summary of detections and exceedances are provided in Table 5 and a summary of 
PFOS and PFOA results are shown in Figure 5. Raw data is provided in Attachment 2. 

 
4  The PAL for the sum of PFOS and PFOA is only applicable if both PFOS and PFOA are detected in the sample. 
5 The analyte was positively identified; the quantitation is an estimation. 
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• PFBS – PFBS was detected in 7 samples, ranging from an estimated 0.839 J ng/L in sample WI-AF-1RW25-0421 
to 1,170 ng/L in sample WI-AF-1RW32-0421. The PFBS concentration in one sample (WI-AF-1RW32-0420) 
exceeded the RSL for PFBS. 

• PFOS – PFOS was detected in 5 samples, ranging from an estimated 0.969 J ng/L in sample WI-AF-1RW28-
0421 to 46,800 ng/L in sample WI-AF-1RW32-0421. The PFOS concentration in one sample (WI-AF-1RW32-
0421) exceeded the PAL for PFOS. 

• PFOA – PFOA was detected in 5 samples, ranging from 3.20 ng/L in sample WI-AF-1RW140-0421 to 306 ng/L 
in sample WI-AF-1RW32-0421. The PFOA concentration in one sample (WI-AF-1RW32-0421) exceeded the PAL 
for PFOA. 

• PFOS + PFOA – Both PFOS and PFOA was were detected in 5 samples. The sum of PFOS + PFOA ranged from 
7.11 ng/L in sample WI-AF-1RW40-0421 to 47,106 ng/L in sample WI-AF-1RW32-0421. The PFOS and PFOA 
concentration in one sample (WI-AF-1RW32-0421) exceeded the PAL for PFOS + PFOA. 

Area 6 Sampling Results 
Fall 2020 
A total of 8 drinking water samples were collected from off-Base drinking water wells near Area 6. Sampled wells 
included 5 single-residence drinking water wells, 2 multi-party drinking water wells, and 1 backup drinking water 
well. Of the 8 samples collected during the fall 2020 event, 2 samples exceeded the PAL for PFOS and 4 samples 
exceeded the PAL for the sum of PFOS + PFOA. All samples collected were analyzed for the 18 PFAS compounds 
using USEPA Method 537.1 in accordance with the SAP. A summary of detections and exceedances is provided in 
Table 6 and is shown on Figure 4. Raw data is provided in Attachment 2. 

• PFBS – PFBS was detected in 8 samples, ranging from 18.6 ng/L in sample WI-A06-RW20-1120 to 55.9 ng/L in 
sample WI-A06-RW14-1120. None of the detections of PFBS exceeded the RSL. 

• PFOS – PFOS was detected in 8 samples, ranging from 5.81 ng/L in sample WI-A06-RW04-1120 to 206 ng/L in 
sample WI-A06-RW24-1120. The PFOS concentrations in 2 samples (WI-A06-RW19-1120 and WI-A06-RW24-
1120) exceeded the PAL for PFOS. 

• PFOA – PFOA was detected in 8 samples, ranging from 6.23 ng/L in sample WI-A06-RW04-1120 to 53.5 ng/L in 
sample WI-A06-RW05-1120. None of the detections of PFOA exceeded the PAL. 

• PFOS + PFOA – Both PFOS and PFOA were detected in 8 samples. The sum of PFOS + PFOA ranged from 12.04 
ng/L in sample WI-A06-RW04-1120 to 258.1 ng/L in sample WI-A06-RW24-1120. PFOS + PFOA concentrations 
in 4 samples (WI-A06-RW05-1120, WI-A06-RW19-1120, WI-A06-RW20-1120, WI-A06-RW24-1120) exceeded 
the PAL for PFOS + PFOA. 

Spring 2021 
A total of 8 drinking water samples were collected from off-Base drinking water wells near Area 6. Sampled wells 
included 5 single-residence drinking water wells, 2 multi-party drinking water wells, and 1 backup drinking water 
well. Of the 8 samples collected during the spring 2021 event, 3 samples exceeded the PAL for PFOS and 5 
samples exceeded the PAL for the sum of PFOS + PFOA. All samples collected were analyzed for the 18 PFAS 
compounds using USEPA Method 537.1 in accordance with the SAP. A summary of detections and exceedances 
are provided in Table 6 and are shown on Figure 5. Raw data is provided in Attachment 2. 

• PFBS - PFBS was detected in 8 samples, ranging from 22.0 ng/L in sample WI-A06-RW08-0421 to 65.6 ng/L in 
sample WI-A06-RW19-0421. None of the detections of PFBS exceeded the RSL. 

• PFOS – PFOS was detected in 8 samples, ranging from 7.37 ng/L in sample WI-A06-RW04-0421 to 245 ng/L in 
sample WI-A06-RW24-0421. The PFOS concentrations in 3 samples (WI-A06-RW08-0421, WI-A06-RW19-0421, 
WI-A06-RW24-0421) exceeded the PAL for PFOS. 
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• PFOA – PFOA was detected in 8 samples, ranging from 7.15 ng/L in sample WI-A06-RW04-0421 to 57.2 ng/L in 
sample WI-A06-RW24-0421. None of the detections of PFOA exceeded the PAL. 

• PFOS + PFOA – Both PFOS and PFOA were detected in 8 samples. The sum of PFOS + PFOA ranged from 14.52 
ng/L in sample WI-A06-RW04-0421 to 302.2 ng/L in sample WI-A06-RW24-0421. The PFOS + PFOA 
concentrations in 5 samples (WI-A06-RW05-0421, WI-A06-RW08-0421, WI-A06-RW19-0421, WI-A06-RW20-
0421, WI-A06-RW24-0421) exceeded PAL for PFOA+PFOS. 

Outlying Landing Field Coupeville Sampling Results 
Fall 2020 
A total of 20 drinking water samples were collected from off-Base drinking water sources near OLF Coupeville. 
Sampled locations included 14 single-residence drinking water wells, 2 multi-party drinking water wells, 3 Town of 
Coupeville water supply wells, and 1 sample taken from a post-treatment location at the Town of Coupeville 
water treatment plant. Of the 20 samples collected during the fall 2020 event, 7 samples exceeded the PAL for 
PFOA and 5 samples exceeded the PAL for the sum of PFOS + PFOA. All samples collected were analyzed for 18 
PFAS compounds using USEPA Method 537.1 in accordance with the SAP. A summary of detections and 
exceedances are provided in Table 7 and a summary of PFOS and PFOA results are shown in Figure 6. Raw data is 
provided in Attachment 2. 

• PFBS – PFBS was detected in 10 samples, ranging from an estimated 1.59 J ng/L in sample WI-CV-1RW72-1120 
to 190 ng/L in sample WI-CV-3RW10-1120. None of the detections of PFBS exceeded the RSL. 

• PFOS – PFOS was detected in 7 samples, ranging from an estimated 1.51 J ng/L in sample WI-CV-1RW23-1120 
to 21.6 ng/L in sample WI-CV-2RW04-1120. None of the detections of PFOS exceeded the PAL. 

• PFOA – PFOA was detected in 10 samples, ranging from an estimated 1.80 J ng/L in sample WI-CV-1RW72-
1120 to 396 ng/L in sample WI-CV-3RW11-1120. The PFOA concentrations in 7 samples (WI-CV-1RW01-1120, 
WI- CV -1RW07-1120, WI- CV -1RW90-1120, WI- CV -3RW11-1120, WI- CV -2RW02-1120, WI- CV -1RW34-
1120, WI- CV -3RW10-1120) exceeded PAL for PFOA. 

• PFOS + PFOA – PFOS and PFOA were detected in 7 samples. The sum of PFOS + PFOA ranged from 32.4 ng/L in 
sample WI-CV-2RW04-1120 to 398 ng/L in sample WI-CV-3RW11-1120. The PFOS + PFOA concentrations in 5 
samples (WI-CV-1RW01-1120, WI-CV-1RW07-1120, WI-CV-1RW90-1120, WI-CV-3RW11-1120, WI-CV-3RW10-
1120) exceeded the PAL for PFOA+PFOS. 

Spring 2021 
A total of 20 drinking water samples were collected from off-Base drinking water sources near OLF Coupeville. 
Sampled locations included 15 single-residence drinking water wells, 1 multi-party drinking water wells, 3 Town of 
Coupeville water supply wells, and 1 sample taken from a post-treatment location at the Town of Coupeville 
water treatment plant. Of the 20 samples collected during the spring 2021 event, 6 samples exceeded the PAL for 
PFOA and the PAL for the sum of PFOS + PFOA. All samples collected were analyzed for 18 PFAS compounds using 
USEPA Method 537.1 in accordance with the SAP. A summary of detections and exceedances are provided in 
Table 7 and a summary of PFOS and PFOA results are shown in Figure 7. Raw data is provided in Attachment 2. 

• PFBS – PFBS was detected in 9 samples, ranging from an estimated 1.74 J ng/L in sample WI-CV-1RW72-0421 
to 229 ng/L in sample WI-CV-3RW10-0421. None of the detections of PFBS exceeded the RSL. 

• PFOS – PFOS was detected in 7 samples, ranging from an estimated 1.44 J ng/L in sample WI-CV-1RW23-0421 
to 11.1 ng/L in sample WI-CV-2RW04-0421. None of the detections of PFOS exceeded the PAL. 

• PFOA – PFOA was detected in 9 samples, ranging from an estimated 1.1 J ng/L in sample WI-CV-1RW72-0421 
to 346 ng/L in sample WI-CV-3RW11-0421. The PFOA concentrations in 6 samples (WI-CV-1RW01-0421, WI-
CV-1RW07-0421, WI-CV-1RW90-0421, WI-CV-3RW11-0421, WI-CV-2RW02-0421, WI-CV-3RW10-0421) 
exceeded PAL for PFOA. 
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• PFOS + PFOA – PFOS and PFOA were detected in 7 samples. The sum of PFOS + PFOA ranged from 14.69 ng/L 
in sample WI-CV-2RW04-0421 to 348 ng/L in sample WI-CV-3RW11-0421. The PFOS + PFOA concentrations in 
6 samples (WI-CV-1RW01-0421, WI-CV-1RW07-0421, WI-CV-1RW90-0421, WI-CV-3RW11-0421, WI-CV-
2RW02-0421, WI-CV-3RW10-0421) exceeded the PAL for PFOA+PFOS. 

Data Quality Summary 
No quality control deficiencies were found that resulted in rejected data points; all data are available for use. The 
Data Validation Summary Reports are provided in Attachment 3. 

A double-blind proficiency test (PT) sample was analyzed during the spring 2021 sampling event. A third-party 
subcontractor provided a sample spiked with three PFAS compounds (PFBS, PFOA, and PFOS) of known 
concentrations in laboratory sample bottles. The PT sample was submitted to the laboratory in the same fashion 
as a field sample along with a corresponding FRB sample containing PT reagent water pre-preserved with 
Trizma. The PT sample was assigned a label consistent with other field samples to ensure a blind analysis. 
Recovery of the three spiked PFAS compounds met the acceptance criteria listed on the certificate of analysis 
provided by the PT provider. The lab reported PFBS at 38.4 ng/L with a certified value of 37.7 ng/L and acceptance 
range of 22.6-52.8 ng/L. PFOS was reported at 78.6 ng/L with a certified value of 75.2 ng/L and acceptance range 
of 45.1-105 ng/L. PFOA was reported by the lab at 43.4 ng/L with a certified value of 45.0 ng/L and acceptance 
range of 27.0-63.0 ng/L. Overall, the PT sample results met acceptance criteria. 

Trend Analysis 
This section provides a brief discussion of trends observed in drinking water samples collected at Ault Field, Area 
6, and OLF Coupeville during the 5-year monitoring period since the initiation of PFAS drinking water sampling in 
2016. Well trend graphs6 depicting PFOA, PFOS, and the sum of PFOS and PFOA from 2016 to 2021 are presented 
in Attachment 4. Mann-Kendall trend analysis (Mann, 1945; Kendall, 1975; Gilbert, 1987) was performed on the 
sum of PFOS and PFOA, PFOS, and PFOA for drinking water well locations with at least 4 detections over the 
course of the 5-year monitoring period. Summary statistics (mean, median, standard deviation, and coefficient of 
variation) were calculated using the Kaplan-Meier product-limit estimator (Kaplan and Meier 1958) for non-
detects with the censoring limit set at the limit of detection. 

The Mann-Kendall test is a statistical test widely used for the analysis of trend in the environmental sciences. The 
test is a nonparametric procedure used to assess if there is a monotonic upward or downward trend of the 
variable of interest over time. Results of the Mann-Kendall trend analysis are presented in Tables 8, 9, and 10 and 
a detailed description of the statistical basis for Mann-Kendall trend evaluation is provided in Attachment 5. 
Figures showing individual parcels with historical detections, exceedances, and statistical trends are provided in 
Attachment 6.  

Ault Field 
Based on the drinking water well results from 2016 to 2021, temporal variability in PFOS and/or PFOA detections 
and exceedances at Ault Field is minimal and there is no apparent temporal trend in spatial distribution of PFOS 
and/or PFOA (in other words, the extent of PFOS and/or PFOA does not appear to be expanding). Mann-Kendall 
analysis was performed on 5 drinking water wells near Ault Field which have had at least 4 detections for the sum 
of PFOS and PFOA (Table 8), 4 drinking water wells near Ault Field which have had at least 4 detections for PFOS 
(Table 9), and 5 drinking water wells near Ault Field which have had at least 4 detections for PFOA (Table 10). The 
following are results of the Mann-Kendall analysis: 

 
6  Individual trend graphs are not provided for drinking water wells with only one sample collected over the 5-year monitoring period. 



RESULTS OF INVESTIGATION OF PER- AND POLYFLUOROALKYL SUBSTANCES IN OFF-BASE DRINKING WATER—AULT FIELD, AREA 6, AND OLF COUPEVILLE  
NAVAL AIR STATION WHIDBEY ISLAND, WASHINGTON 

12 FES1013200626SEA 

• PFOS and PFOA sampling results in drinking water wells of residences adjacent to exceedances at Ault Field 
have either remained non-detect for PFOS and PFOA, the concentrations do not indicate a significant trend 
over the 5-year monitoring period, or there are not enough data to perform trend analysis. 

Sum of PFOS and PFOA 

• Two of the five drinking water wells (WI-AF-3RW41 and WI-AF-1RW32) indicate an increasing trend for the 
sum of PFOS and PFOA with greater than 95% confidence. The drinking water well associated with WI-AF-
1RW32 has a historical exceedance for the sum of PFOS and PFOA. 

• One of the five drinking water wells (WI-AF-1RW40) indicates a decreasing trend for the sum of PFOS and 
PFOA with greater than 95% confidence. The drinking water well associated with WI-AF-1RW40 has a 
historical exceedance for the sum of PFOS and PFOA. 

• Two of the five drinking water wells (WI-AF-1RW28 and WI-AF-1RW12) do not indicate a statistically 
significant upward or downward trend for the sum of PFOS and PFOA. 

PFOS 

• Three of the four drinking water wells (WI-AF-1RW40, WI-AF-3RW41 and WI-AF-1RW32) indicate an 
increasing trend for PFOS with greater than 95% confidence. The drinking water well associated with WI-AF-
1RW32 has a historical exceedance for PFOS. 

• One of the four drinking water wells (WI-AF-1RW12) does not indicate a statistically significant upward or 
downward trend for PFOS. 

PFOA 

• One of the five drinking water wells (WI-AF-1RW32) indicates an increasing trend for PFOA with greater than 
95% confidence. The drinking water well associated with WI-AF-1RW32 has a historical exceedance for PFOA. 

• One of the five drinking water wells (WI-AF-1RW40) indicates a decreasing trend for PFOA with greater than 
95% confidence. The drinking water well associated with WI-AF-1RW40 has a historical exceedance for PFOA. 

• Three of the five drinking water wells (WI-AF-1RW28, WI-AF-1RW12, and WI-AF-3RW41) do not indicate a 
statistically significant upward or downward trend for PFOA. 

Area 6 
Based on the drinking water well results from 2016 to 2021, spatial variability in PFOS and/or PFOA detections and 
exceedances at Area 6 is minimal. However, PFOS detections in 2 drinking water wells located on residences 
adjacent to exceedances indicate a significant increasing trend over the 5-year monitoring period which suggests 
that spatial plume expansion of the PFOS component may be occurring. In both drinking water wells with 
increasing trends for PFOS, the maximum PFOS detections are less than 17 ng/L, well below the USEPA 
lifetime health advisory of 70 ng/L. Mann-Kendall analysis was performed on 9 drinking water wells near Area 6 
which have had at least 4 detections for the sum of PFOS and PFOA (Table 8), 9 drinking water wells near Area 6 
which have had at least 4 detections for PFOS (Table 9), and 9 drinking water wells near Area 6 which have had at 
least 4 detections for PFOA (Table 10). The following are results of the Mann-Kendall analysis: 

• PFOA sampling results in drinking water wells of residences adjacent to exceedances at Area 6 do not indicate 
a significant increasing trend over the 5-year monitoring period. 

• PFOS sampling results in 2 drinking water wells (WI-A06-RW04 and WI-A06-RW14) located on residences 
adjacent to exceedances at Area 6 indicate a significant increasing trend over the 5-year monitoring period, 
while all others do not indicate a significant trend. 
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Sum of PFOS and PFOA  

• All nine of the drinking water wells (WI-A06-RW03, WI-A06-RW04, WI-A06-RW05, WI-A06-RW08, WI-A06-
RW14, WI-A06-RW18, WI-A06-RW19, WI-A06-RW20, WI-A06-RW24) do not indicate a statistically significant 
upward or downward trend. The drinking water wells associated with WI-A06-RW05, WI-A06-RW08, WI-A06-
RW18, WI-A06-RW19, WI-A06-RW20, and WI-A06-RW24 have historical exceedances for the sum of PFOS and 
PFOA. 

PFOS 

• Two of the nine drinking water wells (WI-A06-RW04 and WI-A06-RW14) indicate an increasing trend for PFOS 
with greater than 95% confidence.  

• Seven of the nine drinking water wells (WI-A06-RW03, WI-A06-RW05, WI-A06-RW08, WI-A06-RW18, WI-A06-
RW19, WI-A06-RW20, and WI-A06-RW24) do not indicate a statistically significant upward or downward trend 
for PFOS. The drinking water wells associated with WI-A06-RW05, WI-A06-RW08, WI-A06-RW19, and WI-A06-
RW24 have historical exceedances for PFOS. 

PFOA 

• Two of the nine drinking water wells (WI-A06-RW19 and WI-A06-RW20) indicate an increasing trend for PFOA 
with greater than 95% confidence.  

• Seven of the nine drinking water wells (WI-A06-RW03, WI-A06-RW04, WI-A06-RW05, WI-A06-RW08, WI-A06-
RW14, WI-A06-RW18, and WI-A06-RW24) do not indicate a statistically significant upward or downward trend 
for PFOA.  

Outlying Landing Field Coupeville 
Based on the drinking water well results from 2016 to 2021, spatial variability in PFOS and/or PFOA detections and 
exceedances at OLF Coupeville is minimal and there is no apparent temporal trend in spatial distribution of PFOS 
and/or PFOA (in other words, the extent of PFOS and/or PFOA does not appear to be expanding). Mann-Kendall 
analysis was performed on 11 drinking water wells near OLF Coupeville which have had at least 4 detections for 
the sum of PFOS and PFOA (Table 8), 5 drinking water wells near OLF Coupeville which have had at least 4 
detections for PFOS (Table 9), and 11 drinking water wells near OLF Coupeville which have had at least 4 
detections for PFOA (Table 10). The following are results of the Mann-Kendall analysis: 

• PFOS and PFOA sampling results in drinking water wells of residences adjacent to exceedances at Coupeville 
have either remained non-detect for PFOS and PFOA, the concentrations do not indicate a significant trend 
over the 5-year monitoring period, or there are not enough data to perform trend analysis. 

Sum of PFOS and PFOA 

• One of the eleven drinking water wells (WI-CV-2RW02) indicates an increasing trend for the sum of PFOS and 
PFOA with greater than 95% confidence. The drinking water well associated with WI-CV-2RW02 has a 
historical exceedance for the sum of PFOS and PFOA. 

• Six of the eleven drinking water wells (WI-CV-1RW01, WI-CV-1RW90, WI-CV-3RW11, WI-CV-1RW34, WI-CV-
2RW06, and WI-CV-1RW27) indicate a decreasing trend for the sum of PFOS and PFOA with greater than 95% 
confidence. The drinking water wells associated with WI-CV-1RW01, WI-CV-1RW90, WI-CV-3RW11, WI-CV-
1RW34, and WI-CV-2RW06 have historical exceedances for the sum of PFOS and PFOA. 

• Four of the eleven drinking water wells (WI-CV-1RW07, WI-CV-3RW10, WI-CV-2RW04, and WI-CV-1RW23) do 
not indicate a statistically significant upward or downward trend. The drinking water wells associated with WI-
CV-1RW07, WI-CV-3RW10, and WI-CV-1RW23 have historical exceedances for the sum of PFOS and PFOA. 
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PFOS 

• One of the five drinking water wells (WI-CV-1RW90) indicates an increasing trend for PFOS with greater than 
95% confidence.  

• Four of the five drinking water wells (WI-CV-1RW07, WI-CV-2RW04, WI-CV-3RW10, and WI-CV-3RW11) do not 
indicate a statistically significant upward or downward trend for PFOS. 

PFOA 

• One of the eleven drinking water wells (WI-AF-2RW02) indicates an increasing trend for PFOA with greater 
than 95% confidence. The drinking water well associated with WI-AF-2RW02 has a historical exceedance for 
PFOA. 

• Seven of the eleven drinking water wells (WI-CV-1RW01, WI-CV-1RW27, WI-CV-1RW34, WI-CV-1RW90, WI-
CV-2RW04, WI-CV-2RW06, and WI-CV-3RW11) indicate a decreasing trend for PFOA with greater than 95% 
confidence. The drinking water wells associated with WI-CV-1RW01, WI-CV-1RW34, WI-CV-1RW90, WI-CV-
2RW06, and WI-CV-3RW11 have historical exceedances for PFOA. 

• Three of the eleven drinking water wells (WI-CV-1RW23, WI-CV-1RW27, and WI-CV-3RW10) do not indicate a 
statistically significant upward or downward trend for PFOA. The drinking water wells associated with WI-CV-
1RW23, WI-CV-1RW27, and WI-CV-3RW10 have historical exceedances for PFOA. 

Conclusions 
The results of the continued biannual monitoring program for the fall 2020 and spring 2021 sampling events 
support the following conclusions: 

• PFOS and/or PFOA concentrations in 13 off-Base drinking water wells continue to exceed the USEPA lifetime 
health advisory. 

• PFOS and/or PFOA concentrations in 3 off-Base drinking water wells with historical exceedances were below 
the USEPA lifetime health advisory during the monitoring period. 

• PFOS and/or PFOA concentrations in 24 off-Base drinking water wells continue to be below the USEPA lifetime 
health advisory. 

• PFBS concentrations in one drinking water well near Ault Field exceeded the USEPA tapwater RSL (USEPA, 
2021). As stated in the Project Action Limits section, no actions were taken based on the PFBS exceedance 
alone. 

• Trend analysis over the monitoring period indicates that there are both increasing and decreasing trends for 
the sum of PFOS and PFOA, PFOS, and PFOA concentrations in certain drinking water wells near Ault Field and 
OLF Coupeville, but not in wells on parcels adjacent to the exceedances. Because there are no statistically 
significant increasing or decreasing trends in drinking water wells on parcels adjacent to exceedances, there is 
no indication of spatial or temporal trends suggesting plume migration or seasonal fluctuation for the sum of 
PFOS and PFOA, PFOS, and PFOA in drinking water wells near Ault Field or OLF Coupeville. 

• Trend analysis over the monitoring period indicates that there are both increasing and decreasing trends for 
the sum of PFOS and PFOA and PFOA concentrations in certain drinking water wells near Area 6, but not in 
wells on parcels adjacent to the exceedances. Because there are no statistically significant increasing or 
decreasing trends in drinking water wells on parcels adjacent to exceedances, there is no indication of spatial 
or temporal trends suggesting plume migration or seasonal fluctuation for the sum of PFOS and PFOA and 
PFOA in drinking water wells near Area 6.  

• Trend analysis of PFOS indicates that two drinking water wells adjacent to exceedances at Area 6 exhibit an 
increasing trend for PFOS detections below the lifetime health advisory, which suggests that spatial plume 
expansion of the PFOS component may be occurring. The maximum concentrations are well below the USEPA 
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lifetime health advisory with maximum concentrations of 7.37 ng/L (WI-A06-RW04) and 16.6 ng/L (WI-A06-
RW14) and yield nonparametric Theil-Sen slope estimates of 1.9 ng/L per year (WI-A06-RW04) and 3.2 ng/L 
(WI-A06-RW14) per year. Assuming the increasing trend remains constant, neither location would exceed the 
lifetime health advisory within the next 17 years. 

• The current frequency of drinking water sampling of twice per calendar year is sufficient for monitoring of 
drinking water wells. 

Due to the continued detection of PFOS and/or PFOA in exceedance of USEPA lifetime health advisories in 
drinking water wells near NAS Whidbey Island, further investigation is ongoing to evaluate the on-Base source for 
detections in off-Base drinking water to evaluate offsite migration pathways of PFAS from Ault Field, Area 6 and 
OLF Coupeville. Off-Base investigation is ongoing to further determine the temporal and spatial variability and 
overall trends of PFAS in off-Base drinking water wells with previous PFAS detections and wells adjacent to PFAS 
exceedances. In accordance with the SAP, residences served by drinking water wells with PFAS exceedances will 
continue to receive alternate water sources until a long-term solution can be implemented. 

Recommendations 
Based upon the conclusions, the following path forward is recommended until a long-term solution is 
implemented or the Navy has remediated the PFOA/PFOS source and plume: 

• Continue conducting biannual monitoring of residences with drinking water wells with PFAS detections and 
residences adjacent to PFOS and/or PFOA exceedances. 

• Continue analyzing the samples for at least the 18 PFAS compounds listed in Method 537.1; the analyte list 
may be expanded as necessary in the future in accordance with Department of Defense policy. 

• Reevaluate the continuation of drinking water sampling for wells that have had historical PFAS detections but 
more recently have had several consecutive non-detect results. 
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Table 1. Total Wells Sampled 2016-2021 Summary

Drinking Water Wells Sampled 2016-2021
Ault Field 150

Area 6 20
Coupeville 116

Total 286

Results of Investigation of Per- and Polyfluoroalkyl Substances in
Off-Base Drinking Water—Ault Field, Area 6, and Outlying Landing Field Coupeville,
November 2020 to April 2021
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Table 2. Ault Field Sample Summary

Station ID Sample ID Sample Date/Time QC Sample ID Well Water Use

WI-AF-1RW01 WI-AF-1RW01-1120 11/12/20 14:20 WI-AF-1FB01-1120  Drinking
WI-AF-1RW12-1120 11/10/20 16:10  Drinking

WI-AF-1RW12P-1120 11/10/20 16:15  Drinking
WI-AF-1RW25 WI-AF-1RW25-1220 12/30/20 11:35 WI-AF-1FB25-1120  Drinking
WI-AF-1RW28 WI-AF-1RW28-1120 11/12/20 12:55 WI-AF-1FB28-1120  Drinking
WI-AF-1RW32 WI-AF-1RW32-1120 11/10/20 7:55 WI-AF-1FB32-1120  Drinking
WI-AF-1RW33 WI-AF-1RW33-1120 11/10/20 10:10 WI-AF-1FB33-1120  Drinking
WI-AF-1RW40 WI-AF-1RW40-1120 11/10/20 9:10 WI-AF-1FB40-1120  Drinking
WI-AF-1RW51 WI-AF-1RW51-1120 11/18/20 14:00 WI-AF-1FB51-1120  Drinking
WI-AF-1RW68 WI-AF-1RW68-1120 11/10/20 14:10 WI-AF-1FB68-1120  Drinking
WI-AF-3RW18 WI-AF-3RW18-1220 12/30/20 11:00 WI-AF-3FB18-1120  Drinking

WI-AF-3RW41-1120 11/10/20 13:05  Drinking
WI-AF-3RW41P-1120 11/10/20 13:10  Drinking

WI-AF-1RW01 WI-AF-1RW01-0421 4/13/21 14:01 WI-AF-1FB01-0421  Drinking
WI-AF-1RW12-0421 4/13/21 9:12  Drinking

WI-AF-1RW12P-0421 4/13/21 9:14  Drinking
WI-AF-1RW25 WI-AF-1RW25-0421 4/15/21 11:43 WI-AF-1FB25-0421  Drinking
WI-AF-1RW28 WI-AF-1RW28-0421 4/13/21 10:19 WI-AF-1FB28-0421  Drinking
WI-AF-1RW32 WI-AF-1RW32-0421 4/16/21 12:39 WI-AF-1FB32-0421  Drinking
WI-AF-1RW33 WI-AF-1RW33-0421 4/13/21 10:02 WI-AF-1FB33-0421  Drinking
WI-AF-1RW40 WI-AF-1RW40-0421 4/13/21 15:03 WI-AF-1FB40-0421  Drinking
WI-AF-1RW51 WI-AF-1RW51-0421 4/16/21 14:15 WI-AF-1FB51-0421  Drinking
WI-AF-1RW68 WI-AF-1RW68-0421 4/13/21 8:15 WI-AF-1FB68-0421  Drinking
WI-AF-3RW18 WI-AF-3RW18-0421 4/15/21 8:47 WI-AF-3FB18-0421  Drinking

WI-AF-3RW41-0421 4/13/21 16:07  Drinking
WI-AF-3RW41P-0421 4/13/21 16:09  Drinking

Notes:
AF - Ault Field

WI-AF-3FB41-0421WI-AF-3RW41

Fall 2020

Spring 2021

WI-AF-3FB41-1120WI-AF-3RW41

WI-AF-1RW12 WI-AF-1FB12-1120

Results of Investigation of Per- and Polyfluoroalkyl Substances in
Off-Base Drinking Water—Ault Field, Area 6, and Outlying Landing Field Coupeville,
November 2020 to April 2021

WI-AF-1RW12 WI-AF-1FB12-0421
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Table 3. Area 6 Sample Summary

Station ID Sample ID Sample Date/Time QC Sample ID Well Water Use

WI-A06-RW03-1120 11/12/20 16:05  Drinking
WI-A06-RW03P-1120 11/12/20 16:10  Drinking

WI-A06-RW04 WI-A06-RW04-1120 11/12/20 16:20 WI-A06-FB04-1120  Drinking
WI-A06-RW05 WI-A06-RW05-1120 11/12/20 15:35 WI-A06-FB05-1120  Drinking
WI-A06-RW14 WI-A06-RW14-1120 11/12/20 11:30 WI-A06-FB14-1120  Drinking
WI-A06-RW18 WI-A06-RW18-1120 11/18/20 12:55 WI-A06-FB18-1120  Drinking
WI-A06-RW19 WI-A06-RW19-1120 11/10/20 11:10 WI-A06-FB19-1120  Drinking
WI-A06-RW20 WI-A06-RW20-1120 11/18/20 14:35 WI-A06-FB20-1120  Drinking
WI-A06-RW24 WI-A06-RW24-1120 11/10/20 15:00 WI-A06-FB24-1120 Drinking

WI-A06-RW03-0421 4/13/21 13:20  Drinking
WI-A06-RW03P-0421 4/13/21 13:22  Drinking

WI-A06-RW04 WI-A06-RW04-0421 4/13/21 13:07 WI-A06-FB04-0421  Drinking
WI-A06-RW05 WI-A06-RW05-0421 4/15/21 9:15 WI-A06-FB05-0421  Drinking
WI-A06-RW08 WI-A06-RW08-0421 4/16/21 13:46 WI-A06-FB08-0421  Drinking
WI-A06-RW14 WI-A06-RW14-0421 4/15/21 12:07 WI-A06-FB14-0421  Drinking
WI-A06-RW19 WI-A06-RW19-0421 4/16/21 13:25 WI-A06-FB19-0421  Drinking
WI-A06-RW20 WI-A06-RW20-0421 4/15/21 9:32 WI-A06-FB20-0421  Drinking
WI-A06-RW24 WI-A06-RW24-0421 4/15/21 9:50 WI-A06-FB24-0421 Drinking

Notes:
A06 - Area 6

Results of Investigation of Per- and Polyfluoroalkyl Substances in
Off-Base Drinking Water—Ault Field, Area 6, and Outlying Landing Field Coupeville,
November 2020 to April 2021

Fall 2020

Spring 2021

WI-A06-RW03 WI-A06-FB03-1120

WI-A06-RW03 WI-A06-FB03-0421
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Table 4. OLF Coupeville Sample Summary

Station ID Sample ID Sample Date/Time QC Sample ID Well Water Use

WI-CV-1RW01 WI-CV-1RW01-1120 11/9/2020 12:55 WI-CV-1FB01-1120  Drinking
WI-CV-1RW07-1120 11/9/2020 13:40  Drinking

WI-CV-1RW07P-1120 11/9/2020 13:45  Drinking
WI-CV-1RW14 WI-CV-1RW14-1120 11/11/2020 14:10 WI-CV-1FB14-1120  Drinking
WI-CV-1RW22 WI-CV-1RW22-1120 11/11/2020 15:05 WI-CV-1FB22-1120  Drinking
WI-CV-1RW23 WI-CV-1RW23-1120 11/11/2020 10:10 WI-CV-1FB23-1120  Drinking
WI-CV-1RW25 WI-CV-1RW25-1120 11/11/2020 9:30 WI-CV-1FB25-1120  Drinking

WI-CV-1RW26-1120 11/11/2020 9:50  Drinking
WI-CV-1RW26P-1120 11/11/2020 9:55  Drinking

WI-CV-1RW27 WI-CV-1RW27-1120 11/11/2020 9:10 WI-CV-1FB27-1120  Drinking
WI-CV-1RW34 WI-CV-1RW34-1120 11/9/2020 12:40 WI-CV-1FB34-1120  Drinking
WI-CV-1RW37 WI-CV-1RW37-1120 11/13/2020 10:15 WI-CV-1FB37-1120  Drinking
WI-CV-1RW40 WI-CV-1RW40-1120 11/11/2020 13:10 WI-CV-1FB40-1120  Drinking
WI-CV-1RW72 WI-CV-1RW72-1120 11/18/2020 10:15 WI-CV-1FB72-1120  Drinking

WI-CV-1RW90-1120 11/11/2020 16:05  Drinking
WI-CV-1RW90P-1120 11/11/2020 16:10  Drinking

WI-CV-2RW02 WI-CV-2RW02-1120 11/13/2020 14:20 WI-CV-2FB02-1120  Drinking
WI-CV-2RW04 WI-CV-2RW04-1120 11/13/2020 9:05 WI-CV-2FB04-1120  Drinking
WI-CV-3RW07 WI-CV-3RW07-1120 11/13/2020 11:15 WI-CV-3FB07-1120  Drinking
WI-CV-3RW10 WI-CV-3RW10-1120 11/9/2020 10:10 WI-CV-3FB10-1120  Drinking

WI-CV-3RW11-1120 11/11/2020 11:00  Drinking
WI-CV-3RW11P-1120 11/11/2020 11:05  Drinking

WI-CV-3RW17 WI-CV-3RW17-1120 11/9/2020 13:55 WI-CV-3FB17-1120  Drinking
WI-CV-3RW18 WI-CV-3RW18-1120 11/18/2020 11:15 WI-CV-3FB18-1120  Drinking

WI-CV-1RW01 WI-CV-1RW01-0421 4/12/21 10:31 WI-CV-1FB01-0421  Drinking
WI-CV-1RW07-0421 4/12/21 10:53  Drinking

WI-CV-1RW07P-0421 4/12/21 10:54  Drinking
WI-CV-1RW14 WI-CV-1RW14-0421 4/12/21 14:17 WI-CV-1FB14-0421  Drinking
WI-CV-1RW22 WI-CV-1RW22-0421 4/14/21 10:25 WI-CV-1FB22-0421  Drinking
WI-CV-1RW23 WI-CV-1RW23-0421 4/14/21 9:09 WI-CV-1FB23-0421  Drinking
WI-CV-1RW25 WI-CV-1RW25-0421 4/14/21 8:31 WI-CV-1FB25-0421  Drinking

WI-CV-1RW26-0421 4/14/21 8:45  Drinking
WI-CV-1RW26P-0421 4/14/21 8:47  Drinking

WI-CV-1RW27 WI-CV-1RW27-0421 4/14/21 8:16 WI-CV-1FB27-0421  Drinking
WI-CV-1RW37 WI-CV-1RW37-0421 4/16/21 10:41 WI-CV-1FB37-0421  Drinking
WI-CV-1RW40 WI-CV-1RW40-0421 4/14/21 13:11 WI-CV-1FB40-0421  Drinking
WI-CV-1RW67 WI-CV-1RW67-0421 4/14/21 11:42 WI-CV-1FB67-0421  Drinking
WI-CV-1RW72 WI-CV-1RW72-0421 4/12/21 16:08 WI-CV-1FB72-0421  Drinking
WI-CV-1RW90 WI-CV-1RW90-0421 4/21/21 15:50 WI-CV-1FB90-0421  Drinking
WI-CV-2RW02 WI-CV-2RW02-0421 4/14/21 15:33 WI-CV-2FB02-0421  Drinking
WI-CV-2RW04 WI-CV-2RW04-0421 4/12/21 14:39 WI-CV-2FB04-0421  Drinking

Results of Investigation of Per- and Polyfluoroalkyl Substances in
Off-Base Drinking Water—Ault Field, Area 6, and Outlying Landing Field Coupeville,
November 2020 to April 2021

Fall 2020

Spring 2021

WI-CV-1RW07 WI-CV-1FB07-0421

WI-CV-1RW26 WI-CV-1FB26-0421

WI-CV-1FB07-1120WI-CV-1RW07

WI-CV-1RW26 WI-CV-1FB26-1120

WI-CV-3RW11 WI-CV-3FB11-1120

WI-CV-1RW90 WI-CV-1FB90-1120
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Table 4. OLF Coupeville Sample Summary

Station ID Sample ID Sample Date/Time QC Sample ID Well Water Use

Results of Investigation of Per- and Polyfluoroalkyl Substances in
Off-Base Drinking Water—Ault Field, Area 6, and Outlying Landing Field Coupeville,
November 2020 to April 2021

WI-CV-3RW07 WI-CV-3RW07-0421 4/14/21 14:20 WI-CV-3FB07-0421  Drinking
WI-CV-3RW10 WI-CV-3RW10-0421 4/14/21 14:00 WI-CV-3FB10-0421  Drinking

WI-CV-3RW11-0421 4/16/21 9:09  Drinking
WI-CV-3RW11P-0421 4/16/21 9:11  Drinking

WI-CV-3RW17 WI-CV-3RW17-0421 4/12/21 11:05 WI-CV-3FB17-0421 Drinking
WI-CV-3RW18 WI-CV-3RW18-0421 4/16/21 10:19 WI-CV-3FB18-0421  Drinking

Notes:
CV - Coupeville

WI-CV-3RW11 WI-CV-3FB11-0421
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Table 5. Detections of PFAS in Drinking Water

Station ID
Sample ID
Sample Date
Chemical Name

Semivolatile Organic Compounds (NG/L)
Perfluorobutanesulfonic acid (PFBS) -- 600 1580 1170 1.6 J 1.15 J 1.58 J 2.49
Perfluorooctane Sulfonate (PFOS) 70 -- 43100 J 46800 3.78 3.91 1.72 J 2.63
Perfluorooctanoic acid (PFOA) 70 -- 289 306 5.6 3.20 2.35 6.88
PFOA + PFOS1

70 -- 43389 47106 9.38 7.11 4.07 9.51

Notes:C:\Users\jhosmer\Documents\Recent Work\2021\December\4384 Final Tech Memo\Tables\[Table_5_Results_AultField.xls.xlsx]
Shading indicates detections Collins, Ginger/CVO

AF - Ault Field

NG/L - Nanograms per liter
ND - Not detected
HQ - Hazard quotient

Results of Investigation of Per- and Polyfluoroalkyl Substances in
Off-Base Drinking Water—Ault Field, Area 6, and Outlying Landing Field Coupeville,
November 2020 to April 2021

1 PFOS and PFOA are summed only if both PFOS and PFOA are detected in the sample.

WI-AF-1RW32 WI-AF-1RW40 WI-AF-1RW12

Bold indicates detection above lifetime health advisory or RSL

J - Analyte present, value may or may not be accurate or precise
U - The material was analyzed for, but not detected

WI-AF-1RW32-1120
11/10/20

WI-AF-1RW32-0421
04/16/21

USEPA Lifetime Health
Advisory (May 2016)

USEPA RSL HQ =
0.1 (May 2021) WI-AF-1RW40-1120

04/13/21
WI-AF-1RW12-0421

04/13/21
WI-AF-1RW40-0421

11/10/20 11/16/20
WI-AF-1RW12-1120
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Table 5. Detections of PFAS in Drinking Water

Station ID
Sample ID
Sample Date
Chemical Name

Semivolatile Organic Compounds (NG/L)
Perfluorobutanesulfonic acid (PFBS) -- 600
Perfluorooctane Sulfonate (PFOS) 70 --
Perfluorooctanoic acid (PFOA) 70 --
PFOA + PFOS1

70 --

Notes:C:\Users\jhosmer\Documents\Recent Work\2021\December\4384 Final Tech Memo\Tables\[Table_5_Results_AultField.xls.xlsx]
Shading indicates detections Collins, Ginger/CVO

AF - Ault Field

NG/L - Nanograms per liter
ND - Not detected
HQ - Hazard quotient

Results of Investigation of Per- and Polyfluoroalkyl Substances in
Off-Base Drinking Water—Ault Field, Area 6, and Outlying Landing Field Coupeville,
November 2020 to April 2021

1 PFOS and PFOA are summed only if both PFOS and PFOA are detected in the sample.

Bold indicates detection above lifetime health advisory or RSL

J - Analyte present, value may or may not be accurate or precise
U - The material was analyzed for, but not detected

USEPA Lifetime Health
Advisory (May 2016)

USEPA RSL HQ =
0.1 (May 2021)

2.72 2.62 63.7 88.6 50.5 55.3 0.839 J
0.961 J 0.969 J ND ND 14.1 17.7 ND

31.4 37.3 ND ND 4.39 4.8 ND
32.36 38 ND ND 18.5 22.50 ND

11/12/20

WI-AF-1RW28
WI-AF-1RW28-0421

04/13/21
WI-AF-1RW28-1120

WI-AF-1RW25

11/10/20

WI-AF-1RW33

04/15/21
WI-AF-1RW33-1120 WI-AF-3RW41-1120 WI-AF-1RW25-0421

WI-AF-3RW41

04/13/2111/10/20
WI-AF-3RW41-0421

04/13/21
WI-AF-1RW33-0421
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Table 6. Detections of PFAS in Drinking Water

Station ID
Sample ID
Sample Date
Chemical Name

Semivolatile Organic Compounds (NG/L)
Perfluorobutanesulfonic acid (PFBS) -- 600 35.2 34.5 43 40.7 32.5 40.1
Perfluorooctane Sulfonate (PFOS) 70 -- 15.4 15.7 16.5 16.3 5.81 7.37
Perfluorooctanoic acid (PFOA) 70 -- 37.2 35.1 36.4 36.3 6.23 7.15
PFOA + PFOS1

70 -- 52.6 50.8 52.9 52.6 12.04 14.52
C:\Users\jhosmer\Documents\Recent Work\2021\December\4384 Final Tech Memo\Tables\[Table_6_Results_Area6.xls]

Notes: Collins, Ginger/CVO
Shading indicates detections

A06 - Area 6

NG/L - Nanograms per liter
ND - Not detected
HQ - Hazard quotient
1 PFOS and PFOA are summed only if both PFOS and PFOA are detected in the sample.

11/12/2011/12/20
WI-A06-RW03-0421 WI-A06-RW03P-0421

04/13/21

WI-A06-RW04
WI-A06-RW04-0421

04/13/21

WI-A06-RW03

04/13/21
WI-A06-RW03-1120

11/12/20
WI-A06-RW03P-1120 WI-A06-RW04-1120

Results of Investigation of Per- and Polyfluoroalkyl Substances in
Off-Base Drinking Water—Ault Field, Area 6, and Outlying Landing Field Coupeville,
November 2020 to April 2021

Bold indicates detection above lifetime health advisory

J - Analyte present, value may or may not be accurate or precise
U - The material was analyzed for, but not detected

USEPA Lifetime
Health Advisory

(May 2016)

USEPA RSL HQ = 0.1
(May 2021)
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Table 6. Detections of PFAS in Drinking Water

Station ID
Sample ID
Sample Date
Chemical Name

Semivolatile Organic Compounds (NG/L)
Perfluorobutanesulfonic acid (PFBS) -- 600
Perfluorooctane Sulfonate (PFOS) 70 --
Perfluorooctanoic acid (PFOA) 70 --
PFOA + PFOS1

70 --
C:\Users\jhosmer\Documents\Recent Work\2021\December\4384 Final Tech Memo\Tables\[Table_6_Results_Area6.xls]

Notes: Collins, Ginger/CVO
Shading indicates detections

A06 - Area 6

NG/L - Nanograms per liter
ND - Not detected
HQ - Hazard quotient
1 PFOS and PFOA are summed only if both PFOS and PFOA are detected in the sample.

Results of Investigation of Per- and Polyfluoroalkyl Substances in
Off-Base Drinking Water—Ault Field, Area 6, and Outlying Landing Field Coupeville,
November 2020 to April 2021

Bold indicates detection above lifetime health advisory

J - Analyte present, value may or may not be accurate or precise
U - The material was analyzed for, but not detected

USEPA Lifetime
Health Advisory

(May 2016)

USEPA RSL HQ = 0.1
(May 2021)

20.6 23.7 22 55.9 62.5 22.9
62.3 64.2 82.1 14.4 16.6 18.6
53.5 48.7 25.1 24.2 27.0 25.5

115.8 112.9 107.2 38.6 43.6 44.1

04/15/21
WI-A06-RW14-0421

WI-A06-RW18
WI-A06-RW18-1120

11/18/20

WI-A06-RW14
WI-A06-RW14-1120

04/16/21
WI-A06-RW05-1120

11/12/20

WI-A06-RW08

04/15/21 11/12/20
WI-A06-RW08-0421WI-A06-RW05-0421

WI-A06-RW05
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Table 6. Detections of PFAS in Drinking Water

Station ID
Sample ID
Sample Date
Chemical Name

Semivolatile Organic Compounds (NG/L)
Perfluorobutanesulfonic acid (PFBS) -- 600
Perfluorooctane Sulfonate (PFOS) 70 --
Perfluorooctanoic acid (PFOA) 70 --
PFOA + PFOS1

70 --
C:\Users\jhosmer\Documents\Recent Work\2021\December\4384 Final Tech Memo\Tables\[Table_6_Results_Area6.xls]

Notes: Collins, Ginger/CVO
Shading indicates detections

A06 - Area 6

NG/L - Nanograms per liter
ND - Not detected
HQ - Hazard quotient
1 PFOS and PFOA are summed only if both PFOS and PFOA are detected in the sample.

Results of Investigation of Per- and Polyfluoroalkyl Substances in
Off-Base Drinking Water—Ault Field, Area 6, and Outlying Landing Field Coupeville,
November 2020 to April 2021

Bold indicates detection above lifetime health advisory

J - Analyte present, value may or may not be accurate or precise
U - The material was analyzed for, but not detected

USEPA Lifetime
Health Advisory

(May 2016)

USEPA RSL HQ = 0.1
(May 2021)

55.3 65.6 18.6 23.7 22 29
89.3 99.0 27.4 32.5 206 245
46.5 48.6 46.4 50.1 52.1 57.2

135.8 147.6 74 83 258.1 302.2

11/10/20
WI-A06-RW24-1120 WI-A06-RW24-0421

WI-A06-RW24

04/15/21

WI-A06-RW20WI-A06-RW19

04/16/21
WI-A06-RW20-0421

04/15/21
WI-A06-RW20-1120

11/18/20
WI-A06-RW19-1120

11/10/20
WI-A06-RW19-0421
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Table 7. Detections of PFAS in Drinking Water

Station ID
Sample ID
Sample Date
Chemical Name

Semivolatile Organic Compounds (NG/L)
Perfluorobutanesulfonic acid (PFBS) -- 600 24.1 27.7 32.7 30.6 32.3 32.4 16.3 20.6
Perfluorooctane Sulfonate (PFOS) 70 -- 2.75 2.89 2.2 1.95 J 2.32 2.27 1.51 J 1.44 J
Perfluorooctanoic acid (PFOA) 70 -- 271 248 231 219 240 243 57.9 66.3
PFOA + PFOS1 70 -- 274 251 233 221 242 245 59.4 67.7

Notes:C:\Users\jhosmer\Documents\Recent Work\2021\December\4384 Final Tech Memo\Tables\[Table_7_Results_Coupeville.xls]
Shading indicates detections Collins, Ginger/CVO

CV - Coupeville

NG/L - Nanograms per liter
ND - Not detected
HQ - Hazard quotient
-- - Results pending
1 PFOS and PFOA are summed only if both PFOS and PFOA are detected in the sample.

Results of Investigation of Per- and Polyfluoroalkyl Substances in
Off-Base Drinking Water—Ault Field, Area 6, and Outlying Landing Field Coupeville,
November 2020 to April 2021

U - The material was analyzed for, but not detected

USEPA Lifetime
Health Advisory

(May 2016)

USEPA RSL
HQ = 0.1

(May 2021)
WI-CV-1RW07P-1120

WI-CV-1RW01

11/09/20
WI-CV-1RW01-1120

11/09/20

WI-CV-1RW07
WI-CV-1RW07-1120

11/09/20

Bold indicates detection above lifetime health advisory

WI-CV-1RW23-0421
04/14/21

J - Analyte present, value may or may not be accurate or precise

WI-CV-1RW01-0421
04/12/21

WI-CV-1RW23-1120
11/11/20

WI-CV-1RW23
WI-CV-1RW07P-0421

04/12/21
WI-CV-1RW07-0421

04/12/21
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Table 7. Detections of PFAS in Drinking Water

Station ID
Sample ID
Sample Date
Chemical Name

Semivolatile Organic Compounds (NG/L)
Perfluorobutanesulfonic acid (PFBS) -- 600
Perfluorooctane Sulfonate (PFOS) 70 --
Perfluorooctanoic acid (PFOA) 70 --
PFOA + PFOS1 70 --

Notes:C:\Users\jhosmer\Documents\Recent Work\2021\December\4384 Final Tech Memo\Tables\[Table_7_Results_Coupeville.xls]
Shading indicates detections Collins, Ginger/CVO

CV - Coupeville

NG/L - Nanograms per liter
ND - Not detected
HQ - Hazard quotient
-- - Results pending
1 PFOS and PFOA are summed only if both PFOS and PFOA are detected in the sample.

Results of Investigation of Per- and Polyfluoroalkyl Substances in
Off-Base Drinking Water—Ault Field, Area 6, and Outlying Landing Field Coupeville,
November 2020 to April 2021

U - The material was analyzed for, but not detected

USEPA Lifetime
Health Advisory

(May 2016)

USEPA RSL
HQ = 0.1

(May 2021)

Bold indicates detection above lifetime health advisory

J - Analyte present, value may or may not be accurate or precise

112 1.59 J 1.74 J 41.5 41.8 41.3 19.8 25.6
ND ND ND 10.3 10.2 9.28 ND ND

332 1.18 J 1.1 J 169 165 161 263 298
ND ND ND 179 175 170 ND ND

WI-CV-1RW34
WI-CV-1RW34-1120

11/09/20
WI-CV-1RW72-1120

11/18/20

WI-CV-1RW72
WI-CV-1RW72-0421

04/12/21
WI-CV-2RW02-0421

04/14/21
WI-CV-2RW02-1120

11/13/20
WI-CV-1RW90-1120

11/11/20

WI-CV-2RW02

11/11/20
WI-CV-1RW90P-1120

WI-CV-1RW90
WI-CV-1RW90-0421

04/21/21
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Table 7. Detections of PFAS in Drinking Water

Station ID
Sample ID
Sample Date
Chemical Name

Semivolatile Organic Compounds (NG/L)
Perfluorobutanesulfonic acid (PFBS) -- 600
Perfluorooctane Sulfonate (PFOS) 70 --
Perfluorooctanoic acid (PFOA) 70 --
PFOA + PFOS1 70 --

Notes:C:\Users\jhosmer\Documents\Recent Work\2021\December\4384 Final Tech Memo\Tables\[Table_7_Results_Coupeville.xls]
Shading indicates detections Collins, Ginger/CVO

CV - Coupeville

NG/L - Nanograms per liter
ND - Not detected
HQ - Hazard quotient
-- - Results pending
1 PFOS and PFOA are summed only if both PFOS and PFOA are detected in the sample.

Results of Investigation of Per- and Polyfluoroalkyl Substances in
Off-Base Drinking Water—Ault Field, Area 6, and Outlying Landing Field Coupeville,
November 2020 to April 2021

U - The material was analyzed for, but not detected

USEPA Lifetime
Health Advisory

(May 2016)

USEPA RSL
HQ = 0.1

(May 2021)

Bold indicates detection above lifetime health advisory

J - Analyte present, value may or may not be accurate or precise

17.2 9.04 190 229 32.9 30.7 33.5 33
21.6 11.1 2.12 2.4 1.92 J 1.5 J 1.66 J 1.85 J
10.8 3.59 106 133 396 384 346 375
32.4 14.7 108 135 398 386 348 377

04/12/2111/13/20

WI-CV-2RW04
WI-CV-2RW04-0421 WI-CV-3RW11-0421

04/16/21
WI-CV-3RW10-1120

11/09/20
WI-CV-3RW10-0421

04/14/21
WI-CV-3RW11-1120

11/11/20
WI-CV-3RW11P-1120

11/11/20

WI-CV-3RW11WI-CV-3RW10
WI-CV-2RW04-1120

04/16/21
WI-CV-3RW11P-0421
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Table 8. Results of Mann-Kendall Analysis - PFOS + PFOA

Drinking Water
Well

Samples
Collected

PFOS and/or
PFOA Detections

% Detected
Minimum

PFOS + PFOA
Detection

Maximum
PFOS + PFOA

Detection
Mean Median Standard

Deviation (SD)
Coefficient of
Variation (CV)

Most Recent PFOS
+ PFOA Detection

Most Recent
Sample Month

Mann-Kendall
Test Statistic (S)

Calculated Probability
(p-value)

Slope Result Trend Stability

WI-A06-RW03 5 5 100 35.49 60.2 49.678 52.9 9.226 0.186 52.9 21-Apr 3 0.325 --- 67.5% (+) No Trend Stable
WI-A06-RW04 5 5 100 6.92 35.31 15.622 12.04 11.37 0.728 14.52 21-Apr 4 0.242 --- 75.8% (+) No Trend Stable
WI-A06-RW05 6 6 100 97.1 150.7 118.45 114.35 17.785 0.15 112.9 21-Apr -3 0.36 --- 64% (-) No Trend Stable
WI-A06-RW08 4 4 100 103.6 126.9 110.45 105.65 11.082 0.1 107.2 21-Apr 2 0.375 --- 62.5% (+) No Trend Stable
WI-A06-RW14 5 5 100 29.48 62.67 42.51 38.6 12.362 0.291 43.6 21-Apr 4 0.242 --- 75.8% (+) No Trend Stable
WI-A06-RW18 5 5 100 35.2 73.8 48.54 44.1 14.703 0.303 44.1 20-Nov -3 0.325 --- 67.5% (-) No Trend Stable
WI-A06-RW19 6 6 100 119.4 147.6 135 139.55 12.534 0.093 147.6 21-Apr 7 0.136 --- 86.4% (+) No Trend Stable
WI-A06-RW20 5 5 100 73.1 82.6 76.58 74.2 4.141 0.054 82.6 21-Apr 4 0.242 --- 75.8% (+) No Trend Stable
WI-A06-RW24 4 4 100 233.9 302.2 262.25 256.45 28.708 0.109 302.2 21-Apr 4 0.167 --- 83.3% (+) No Trend Stable
WI-AF-1RW12 6 6 100 4.07 10.1 7.157 6.855 2.398 0.335 9.51 21-Apr 1 0.5 --- 50% (+) No Trend Stable
WI-AF-1RW28 8 8 100 28.8 38.2 31.438 30.25 3.216 0.102 38.2 21-Apr 4 0.36 --- 64% (+) No Trend Stable
WI-AF-1RW32 8 8 100 543 47106 18895.375 7908.5 19835.851 1.05 47106 21-Apr 22 0.002 13263.201 99.8% (sig +) Increasing ---
WI-AF-1RW40 8 8 100 7.15 73.1 27.362 21.15 22.041 0.806 7.15 21-Apr -26 0 -12.005 100% (sig -) Decreasing ---
WI-AF-3RW41 8 8 100 9.03 23 15.954 14.95 4.988 0.313 22.5 21-Apr 22 0.002 3.389 99.8% (sig +) Increasing ---
WI-CV-1RW01 9 9 100 250 443 359.556 352 80.444 0.224 250 21-Apr -25 0.0045 -51.499 99.6% (sig -) Decreasing ---
WI-CV-1RW07 9 9 100 96.1 335 199.233 222 78.985 0.396 246 21-Apr 4 0.381 --- 61.9% (+) No Trend Stable
WI-CV-1RW23 9 9 100 55 70.9 63.511 63.5 4.952 0.078 67.7 21-Apr 0 0.54 --- 46% (+) No Trend Stable
WI-CV-1RW27 5 5 100 25.7 38 33.62 36.8 5.57 0.166 25.7 19-Apr -8 0.042 -6.267 95.8% (sig -) Decreasing ---
WI-CV-1RW34 8 8 100 301 660 457.625 407 138.593 0.303 332 20-Nov -16 0.031 -80.728 96.9% (sig -) Decreasing ---
WI-CV-1RW90 8 8 100 170 239 193.875 184 24.521 0.126 170 21-Apr -16 0.031 -13.636 96.9% (sig -) Decreasing ---
WI-CV-2RW02 8 8 100 138 302 222 221.5 63.108 0.284 298 21-Apr 16 0.031 36.513 96.9% (sig +) Increasing ---
WI-CV-2RW04 9 9 100 4.96 45.9 25.862 28.5 12.463 0.482 14.6 21-Apr -12 0.13 --- 87% (-) No Trend Stable
WI-CV-2RW06 7 7 100 153 233 190.286 182 32.679 0.172 153 20-May -17 0.005 -24.11 99.5% (sig -) Decreasing ---
WI-CV-3RW10 9 9 100 62 135 100.822 97.8 25.183 0.25 135 21-Apr 2 0.46 --- 54% (+) No Trend Stable
WI-CV-3RW11 9 9 100 297 633 486.667 515 117.481 0.241 376 21-Apr -30 0 -65.973 100% (sig -) Decreasing ---

Notes:
Shading indicates detections and mean/median concentrations above the health advisory.
A06 - Area 6
AF - Ault Field
CV - Coupeville

Results of Investigation of Per- and Polyfluoroalkyl Substances in
Off-Base Drinking Water—Ault Field, Area 6, and Outlying Landing Field Coupeville,
November 2020 to April 2021

Page 1 of 1



Table 9. Results of Mann-Kendall Analysis - PFOS

Drinking Water
Well

Samples
Collected PFOS Detections % Detected

Minimum
PFOS

Detection

Maximum
PFOS

Detection
Mean Median

Standard
Deviation (SD)

Coefficient of
Variation (CV)

Most Recent
PFOS

Detection

Most Recent
Sample
Month

Mann-
Kendall Test
Statistic (S)

Calculated
Probability
(p-value)

Slope Result Trend Stability

WI-A06-RW03 5 5 100 7.59 17.2 14.138 15.7 3.8879 0.275 16.5 Apr-2021 4 0.242 --- 75.8% (+) No Trend Stable
WI-A06-RW04 5 5 100 2.21 7.37 4.7 5.34 2.1619 0.46 7.37 Apr-2021 8 0.042 1.8537 95.8% (sig +) Increasing ---
WI-A06-RW05 6 6 100 56.2 95.3 69.7 64.15 14.1063 0.2024 64.2 Apr-2021 -3 0.36 --- 64% (-) No Trend Stable
WI-A06-RW08 4 4 100 78.2 95.7 84.525 82.1 7.6735 0.0908 82.1 Apr-2021 1 0.5 --- 50% (+) No Trend Stable
WI-A06-RW14 5 5 100 7.68 16.6 12.17 13.4 3.8023 0.3124 16.6 Apr-2021 10 0.008 3.1925 99.2% (sig +) Increasing ---
WI-A06-RW18 5 5 100 12.6 44.7 22.14 18 12.8272 0.5794 18.6 Nov-2020 -2 0.408 --- 59.2% (-) No Trend Stable
WI-A06-RW19 6 6 100 73.8 99 87.5667 90.3 10.7677 0.123 99 Apr-2021 9 0.068 --- 93.2% (+) No Trend Stable
WI-A06-RW20 5 5 100 27.4 32.5 29.82 30.5 2.1649 0.0726 32.5 Apr-2021 2 0.408 --- 59.2% (+) No Trend Stable
WI-A06-RW24 4 4 100 189 245 216.25 215.5 24.1575 0.1117 245 Apr-2021 2 0.375 --- 62.5% (+) No Trend Stable
WI-AF-1RW12 8 5 63 1.28 3.55 2.28 3.09 0.7814 0.3427 2.63 Apr-2021 5 0.317 --- 68.3% (+) No Trend Stable
WI-AF-1RW32 8 8 100 538 46800 18773.375 7860 19706.2297 1.0497 46800 Apr-2021 22 0.002 13174.7075 99.8% (sig +) Increasing ---
WI-AF-1RW40 8 6 75 1.10 4.12 3.28 3.86 1.0394 0.3167 3.91 Apr-2021 15 0.0425 1.025 95.8% (sig +) Increasing ---
WI-AF-3RW41 8 8 100 4.01 17.7 10.97 10.4 5.0293 0.4585 17.7 Apr-2021 22 0.002 3.7383 99.8% (sig +) Increasing ---
WI-CV-1RW07 8 4 50 1.04 3.24 2.05 4.05 0.8022 0.3918 3.24 Apr-2021 14 0.054 --- 94.6% (+) No Trend Stable
WI-CV-1RW90 8 8 100 3.28 10.5 6.76 6.575 3.2647 0.4829 9.28 Apr-2021 20 0.007 2.2032 99.3% (sig +) Increasing ---
WI-CV-2RW04 9 8 89 11.10 29.6 16.93 17.6 6.8217 0.403 11.10 Apr-2021 -10 0.179 --- 82.1% (-) No Trend Stable
WI-CV-3RW10 9 5 56 1.18 2.41 1.91 2.41 0.432 0.2262 2.41 Apr-2021 14 0.09 --- 91% (+) No Trend Stable
WI-CV-3RW11 9 6 67 1.20 43 6.17 1.92 13.0241 2.1109 1.85 Apr-2021 3 0.4205 --- 58% (+) No Trend Not Stable

Notes:
Shading indicates detections and mean/median concentrations above the health advisory.
A06 - Area 6
AF - Ault Field
CV - Coupeville

Results of Investigation of Per- and Polyfluoroalkyl Substances in
Off-Base Drinking Water—Ault Field, Area 6, and Outlying Landing Field Coupeville,
November 2020 to April 2021



Table 10. Results of Mann-Kendall Analysis - PFOA

Drinking Water
Well

Samples
Collected

PFOA
Detections

% Detected
Minimum

PFOA
Detection

Maximum
PFOA

Detection
Mean Median

Standard
Deviation

(SD)

Coefficient of
Variation (CV)

Most Recent
PFOA

Detection

Most Recent
Sample
Month

Mann-Kendall
Test Statistic (S)

Calculated
Probability
(p-value)

Slope Result Trend Stability

WI-A06-RW03 5 5 100 27.9 37.2 34.24 36.4 3.8669 0.1129 36.4 Apr-2021 4 0.242 --- 75.8% (+) No Trend Stable
WI-A06-RW04 5 5 100 3.86 7.15 5.074 4.15 1.5141 0.2984 7.15 Apr-2021 6 0.117 --- 88.3% (+) No Trend Stable
WI-A06-RW05 6 6 100 48.7 57.7 53.9167 54.45 3.2493 0.0603 48.7 Apr-2021 -9 0.068 --- 93.2% (-) No Trend Stable
WI-A06-RW08 4 4 100 25.1 31.2 27.575 27 2.8895 0.1048 25.1 Apr-2021 -2 0.375 --- 62.5% (-) No Trend Stable
WI-A06-RW14 5 5 100 21.8 27 24.52 24.8 1.858 0.0758 27 Apr-2021 5 0.1795 --- 82% (+) No Trend Stable
WI-A06-RW18 5 5 100 24.5 29.1 26.78 26.1 2.0229 0.0755 25.5 Nov-2020 -4 0.242 --- 75.8% (-) No Trend Stable
WI-A06-RW19 6 6 100 41.4 48.6 45.5333 46 2.4031 0.0528 48.6 Apr-2021 11 0.028 1.2033 97.2% (sig +) Increasing ---
WI-A06-RW20 5 5 100 43.7 50.1 46.76 46.4 2.5076 0.0536 50.1 Apr-2021 8 0.042 2.0199 95.8% (sig +) Increasing ---
WI-A06-RW24 4 4 100 44.9 57.2 51.8 52.55 5.1088 0.0986 57.2 Apr-2021 2 0.375 --- 62.5% (+) No Trend Stable
WI-AF-1RW12 8 6 75 2.35 6.88 4.7775 5.36 1.6566 0.3468 6.88 Apr-2021 1 0.5 --- 50% (+) No Trend Stable
WI-AF-1RW28 8 8 100 28.4 37.3 31.1125 30.25 3.0154 0.0969 37.3 Apr-2021 0 0.548 --- 45.2% (+) No Trend Stable
WI-AF-1RW32 8 8 100 5.99 306 122.35 48.9 129.4133 1.0577 306 Apr-2021 24 0.001 86.4371 99.9% (sig +) Increasing ---
WI-AF-1RW40 8 8 100 3.24 73.1 24.9138 17.65 23.5833 0.9466 3.24 Apr-2021 -26 0 -12.7324 100% (sig -) Decreasing ---
WI-AF-3RW41 8 8 100 4.39 6.13 5.03 4.875 0.601 0.1195 4.8 Apr-2021 -6 0.274 --- 72.6% (-) No Trend Stable
WI-CV-1RW01 9 9 100 248 443 359 352 81.1095 0.2259 248 Apr-2021 -25 0.0045 -52.0534 99.6% (sig -) Decreasing ---
WI-CV-1RW07 9 9 100 96.1 334 198.4556 221 78.4106 0.3951 243 Apr-2021 4 0.381 --- 61.9% (+) No Trend Stable
WI-CV-1RW23 9 9 100 55 70.9 63.0333 63.5 5.1286 0.0814 66.3 Apr-2021 0 0.54 --- 46% (+) No Trend Stable
WI-CV-1RW27 5 5 100 25.7 38 33.62 36.8 5.5697 0.1657 25.7 Apr-2019 -8 0.042 -6.267 95.8% (sig -) Decreasing ---
WI-CV-1RW34 8 8 100 301 660 457.625 407 138.5929 0.3029 332 Nov-2020 -16 0.031 -78.9454 96.9% (sig -) Decreasing ---
WI-CV-1RW90 8 8 100 161 236 187.5 174.5 26.7795 0.1428 161 Apr-2021 -17 0.0235 -15.1718 97.7% (sig -) Decreasing ---
WI-CV-2RW02 8 8 100 138 302 222 221.5 63.1076 0.2843 298 Apr-2021 16 0.031 34.2615 96.9% (sig +) Increasing ---
WI-CV-2RW04 9 9 100 3.59 16.3 9.5089 9.55 4.6296 0.4869 3.59 Apr-2021 -18 0.038 -2.2384 96.2% (sig -) Decreasing ---
WI-CV-2RW06 7 7 100 153 233 190.2857 182 32.6788 0.1717 153 May-2020 -17 0.005 -24.1097 99.5% (sig -) Decreasing ---
WI-CV-3RW10 9 9 100 62 133 99.9111 95.7 24.7859 0.2481 133 Apr-2021 2 0.46 --- 54% (+) No Trend Stable
WI-CV-3RW11 9 9 100 296 611 481.3333 515 111.6703 0.232 375 Apr-2021 -28 0.001 -62.4644 99.9% (sig -) Decreasing ---

Notes:
Shading indicates detections and mean/median concentrations above the health advisory.
A06 - Area 6
AF - Ault Field
CV - Coupeville

Results of Investigation of Per- and Polyfluoroalkyl Substances in
Off-Base Drinking Water—Ault Field, Area 6, and Outlying Landing Field Coupeville,
November 2020 to April 2021
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* The owner of this property owns two parcels, one is located
within the one-mile radius and one is located outside of the
one-mile radius. The well located on the parcel outside of the
one-mile radius was mistakenly sampled. The parcel within
the one-mile radius does not contain a well.
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20 samples collected
3 detections of PFOS/PFOA
below the lifetime health advisory
7 detections of PFOS/PFOA
above the lifetime health advisory

0 samples collected**
* The owner of this property owns two parcels, one is located
within the one-mile radius and one is located outside of the
one-mile radius. The well located on the parcel outside of the
one-mile radius was inadvertently sampled. The parcel within
the one-mile radius does not contain a well.
** There are no historical drinking water wells with PFAS
detections or wells adjacent to exceedances within the
Coupeville Phase 2 Step-Out Sampling area; therefore, none
of those wells are part of the biannual sampling program.
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20 samples collected
3 detections of PFOS/PFOA
below lifetime health advisory
6 detections of PFOS/PFOA
above lifetime health advisory

0 samples collected* The owner of this property owns two parcels, one is located
within the one-mile radius and one is located outside of the
one-mile radius. The well located on the parcel outside of the
one-mile radius was mistakenly sampled. The parcel within
the one-mile radius does not contain a well.



 

 

Attachment 1 
Chains-of-Custody 





















































 

 

Attachment 2 
Raw Data Tables 



















































 

 

Attachment 3 
Data Validation Summary Reports 





































































































































































































































































































































































































































































































 

 

Attachment 4 
Trend Graphs 



FES0527211521SEA  Figure_A4-1_DrinkingWater_PFOS_PFOA_1RW01

Figure A4-1.
PFOS and PFOA in Drinking Water
at Sample Loca on WI-CV-1RW01
Naval Air Sta on Whidbey Island
Coupeville, Washington

Notes:
1.  The U.S. Environmental Protec on Agency life me health advisory for combined PFOA and PFOS is 70 nanograms per liter.
2.  Empty data points indicate non-detect values.
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FES0527211521SEA  Figure_A4-2_DrinkingWater_PFOS_PFOA_1RW07

Figure A4-2.
PFOS and PFOA in Drinking Water
at Sample Loca on WI-CV-1RW07
Naval Air Sta on Whidbey Island
Coupeville, Washington

Notes:
1.  The U.S. Environmental Protec on Agency life me health advisory for combined PFOA and PFOS is 70 nanograms per liter.
2.  Empty data points indicate non-detect values.
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Figure A4-3.
PFOS and PFOA in Drinking Water
at Sample Loca on WI-CV-1RW09
Naval Air Sta on Whidbey Island
Coupeville, Washington

Notes:
1.  The U.S. Environmental Protec on Agency life me health advisory for combined PFOA and PFOS is 70 nanograms per liter.
2.  Empty data points indicate non-detect values.
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Figure A4-4.
PFOS and PFOA in Drinking Water
at Sample Loca on WI-CV-1RW10
Naval Air Sta on Whidbey Island
Coupeville, Washington

Notes:
1.  The U.S. Environmental Protec on Agency life me health advisory for combined PFOA and PFOS is 70 nanograms per liter.
2.  Empty data points indicate non-detect values.
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Figure A4-5.
PFOS and PFOA in Drinking Water
at Sample Loca on WI-CV-1RW14
Naval Air Sta on Whidbey Island
Coupeville, Washington

Notes:
1.  The U.S. Environmental Protec on Agency life me health advisory for combined PFOA and PFOS is 70 nanograms per liter.
2.  Empty data points indicate non-detect values.
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Figure A4-6.
PFOS and PFOA in Drinking Water
at Sample Loca on WI-CV-1RW20
Naval Air Sta on Whidbey Island
Coupeville, Washington

Notes:
1.  The U.S. Environmental Protec on Agency life me health advisory for combined PFOA and PFOS is 70 nanograms per liter.
2.  Empty data points indicate non-detect values.
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Figure A4-7.
PFOS and PFOA in Drinking Water
at Sample Loca on WI-CV-1RW21
Naval Air Sta on Whidbey Island
Coupeville, Washington

Notes:
1.  The U.S. Environmental Protec on Agency life me health advisory for combined PFOA and PFOS is 70 nanograms per liter.
2.  Empty data points indicate non-detect values.
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Figure A4-8.
PFOS and PFOA in Drinking Water
at Sample Loca on WI-CV-1RW22
Naval Air Sta on Whidbey Island
Coupeville, Washington

Notes:
1.  The U.S. Environmental Protec on Agency life me health advisory for combined PFOA and PFOS is 70 nanograms per liter.
2.  Empty data points indicate non-detect values.
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Figure A4-9.
PFOS and PFOA in Drinking Water
at Sample Loca on WI-CV-1RW23
Naval Air Sta on Whidbey Island
Coupeville, Washington

Notes:
1.  The U.S. Environmental Protec on Agency life me health advisory for combined PFOA and PFOS is 70 nanograms per liter.
2.  Empty data points indicate non-detect values.
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Figure A4-10.
PFOS and PFOA in Drinking Water
at Sample Loca on WI-CV-1RW24
Naval Air Sta on Whidbey Island
Coupeville, Washington

Notes:
1.  The U.S. Environmental Protec on Agency life me health advisory for combined PFOA and PFOS is 70 nanograms per liter.
2.  Empty data points indicate non-detect values.
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FES0527211521SEA  Figure_A4-11_DrinkingWater_PFOS_PFOA_1RW25

Figure A4-11.
PFOS and PFOA in Drinking Water
at Sample Loca on WI-CV-1RW25
Naval Air Sta on Whidbey Island
Coupeville, Washington

Notes:
1.  The U.S. Environmental Protec on Agency life me health advisory for combined PFOA and PFOS is 70 nanograms per liter.
2.  Empty data points indicate non-detect values.

Time period 
covered in
this report

Dec
2016

Oct
2017

Mar
2018

Sep
2018

Apr
2019

May
2020

Nov
2020

Nov
2019

Apr
2021

PFOA
PFOS

PFOA
+

PFOS

EPA life me
health advisory

0

10

20

30

40

50

60

70

80

90

100

Re
su

lt 
in

 n
an

og
ra

m
(s

) p
er

 li
te

r (
ng

/L
)



FES0527211521SEA  Figure_A4-12_DrinkingWater_PFOS_PFOA_1RW26

Figure A4-12.
PFOS and PFOA in Drinking Water
at Sample Loca on WI-CV-1RW26
Naval Air Sta on Whidbey Island
Coupeville, Washington

Notes:
1.  The U.S. Environmental Protec on Agency life me health advisory for combined PFOA and PFOS is 70 nanograms per liter.
2.  Empty data points indicate non-detect values.
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Figure A4-13.
PFOS and PFOA in Drinking Water
at Sample Loca on WI-CV-1RW27
Naval Air Sta on Whidbey Island
Coupeville, Washington

Notes:
1.  The U.S. Environmental Protec on Agency life me health advisory for combined PFOA and PFOS is 70 nanograms per liter.
2.  Empty data points indicate non-detect values.
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Figure A4-14.
PFOS and PFOA in Drinking Water
at Sample Loca on WI-CV-1RW34
Naval Air Sta on Whidbey Island
Coupeville, Washington

Notes:
1.  The U.S. Environmental Protec on Agency life me health advisory for combined PFOA and PFOS is 70 nanograms per liter.
2.  Empty data points indicate non-detect values.
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Figure A4-15.
PFOS and PFOA in Drinking Water
at Sample Loca on WI-CV-1RW37
Naval Air Sta on Whidbey Island
Coupeville, Washington

Notes:
1.  The U.S. Environmental Protec on Agency life me health advisory for combined PFOA and PFOS is 70 nanograms per liter.
2.  Empty data points indicate non-detect values.
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Figure A4-16.
PFOS and PFOA in Drinking Water
at Sample Loca on WI-CV-1RW40
Naval Air Sta on Whidbey Island
Coupeville, Washington

Notes:
1.  The U.S. Environmental Protec on Agency life me health advisory for combined PFOA and PFOS is 70 nanograms per liter.
2.  Empty data points indicate non-detect values.
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Figure A4-17.
PFOS and PFOA in Drinking Water
at Sample Loca on WI-CV-1RW60
Naval Air Sta on Whidbey Island
Coupeville, Washington

Notes:
1.  The U.S. Environmental ProtecƟon Agency lifeƟme health advisory for combined PFOA and PFOS is 70 nanograms per liter.
2.  Empty data points indicate non-detect values.
3.  The WI-CV-1RW60 well sampling locaƟon was taken off-line aŌer the March 2018 sampling event.
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Figure A4-18.
PFOS and PFOA in Drinking Water
at Sample Loca on WI-CV-1RW67
Naval Air Sta on Whidbey Island
Coupeville, Washington

Notes:
1.  The U.S. Environmental Protec on Agency life me health advisory for combined PFOA and PFOS is 70 nanograms per liter.
2.  Empty data points indicate non-detect values.
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Figure A4-19.
PFOS and PFOA in Drinking Water
at Sample Loca on WI-CV-1RW72
Naval Air Sta on Whidbey Island
Coupeville, Washington

Notes:
1.  The U.S. Environmental Protec on Agency life me health advisory for combined PFOA and PFOS is 70 nanograms per liter.
2.  Empty data points indicate non-detect values.
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Figure A4-20.
PFOS and PFOA in Drinking Water
at Sample Loca on WI-CV-1RW89
Naval Air Sta on Whidbey Island
Coupeville, Washington

Notes:
1.  The U.S. Environmental Protec on Agency life me health advisory for combined PFOA and PFOS is 70 nanograms per liter.
2.  Empty data points indicate non-detect values.
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Figure A4-21.
PFOS and PFOA in Drinking Water
at Sample Loca on WI-CV-1RW90
Naval Air Sta on Whidbey Island
Coupeville, Washington

Note:
1.  The U.S. Environmental Protec on Agency life me health advisory for combined PFOA and PFOS is 70 nanograms per liter.
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Figure A4-22.
PFOS and PFOA in Drinking Water
at Sample Loca on WI-CV-2RW02
Naval Air Sta on Whidbey Island
Coupeville, Washington

Notes:
1.  The U.S. Environmental Protec on Agency life me health advisory for combined PFOA and PFOS is 70 nanograms per liter.
2.  Empty data points indicate non-detect values.
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Figure A4-23.
PFOS and PFOA in Drinking Water
at Sample Loca on WI-CV-2RW04
Naval Air Sta on Whidbey Island
Coupeville, Washington

Notes:
1.  The U.S. Environmental Protec on Agency life me health advisory for combined PFOA and PFOS is 70 nanograms per liter.
2.  Empty data points indicate non-detect values.
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Figure A4-24.
PFOS and PFOA in Drinking Water
at Sample Loca on WI-CV-2RW06
Naval Air Sta on Whidbey Island
Coupeville, Washington

Notes:
1.  The U.S. Environmental Protec on Agency life me health advisory for combined PFOA and PFOS is 70 nanograms per liter.
2.  Empty data points indicate non-detect values.
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Figure A4-25.
PFOS and PFOA in Drinking Water
at Sample Loca on WI-CV-3RW04
Naval Air Sta on Whidbey Island
Coupeville, Washington

Notes:
1.  The U.S. Environmental Protec on Agency life me health advisory for combined PFOA and PFOS is 70 nanograms per liter.
2.  Empty data points indicate non-detect values.
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Figure A4-26.
PFOS and PFOA in Drinking Water
at Sample Loca on WI-CV-3RW07
Naval Air Sta on Whidbey Island
Coupeville, Washington

Notes:
1.  The U.S. Environmental Protec on Agency life me health advisory for combined PFOA and PFOS is 70 nanograms per liter.
2.  Empty data points indicate non-detect values.
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Figure A4-27.
PFOS and PFOA in Drinking Water
at Sample Loca on WI-CV-3RW10
Naval Air Sta on Whidbey Island
Coupeville, Washington

Notes:
1.  The U.S. Environmental Protec on Agency life me health advisory for combined PFOA and PFOS is 70 nanograms per liter.
2.  Empty data points indicate non-detect values.
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Figure A4-28.
PFOS and PFOA in Drinking Water
at Sample Loca on WI-CV-3RW11
Naval Air Sta on Whidbey Island
Coupeville, Washington

Notes:
1.  The U.S. Environmental Protec on Agency life me health advisory for combined PFOA and PFOS is 70 nanograms per liter.
2.  Empty data points indicate non-detect values.
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Figure A4-29.
PFOS and PFOA in Drinking Water
at Sample Loca on WI-CV-3RW17
Naval Air Sta on Whidbey Island
Coupeville, Washington

Notes:
1.  The U.S. Environmental Protec on Agency life me health advisory for combined PFOA and PFOS is 70 nanograms per liter.
2.  Empty data points indicate non-detect values.
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Figure A4-30.
PFOS and PFOA in Drinking Water
at Sample Loca on WI-CV-3RW18
Naval Air Sta on Whidbey Island
Coupeville, Washington

Notes:
1.  The U.S. Environmental Protec on Agency life me health advisory for combined PFOA and PFOS is 70 nanograms per liter.
2.  Empty data points indicate non-detect values.
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Attachment 5 
Mann-Kendall Trend Evaluation 







 

 

Attachment 6 
Trend Analysis Figures 
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