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Introduction 
CH2M HILL, Inc. (CH2M) was contracted by Naval Facilities Engineering Command (NAVFAC) to: 

• Determine the presence or absence of per- and polyfluoroalkyl substances (PFAS) and PFAS precursors in on-
Base groundwater at Naval Air Station (NAS) Whidbey Island Area 6. 

• Evaluate the distribution of PFAS in off-Base drinking water and groundwater (if detected on-Base). 

• Evaluate the distribution of known on-Base contaminants 1,4-dioxane and vinyl chloride in off-Base drinking 
water and groundwater. 

Area 6 is part of NAS Whidbey Island Ault Field, located at the northern end of Whidbey Island along the shoreline 
of the Strait of Juan de Fuca just north of Oak Harbor, Washington (Figure 1). This technical memorandum (TM) 
presents the results of the groundwater and drinking water investigation, which was performed in three stages 
between December 2017 and April 2019. Work was performed in accordance with the Sampling and Analysis 
Plan, Site Inspection of Per- and Polyfluoroalkyl Substances and Additional Characterization of 1,4-Dioxane, and 
Vinyl Chloride in Groundwater and Drinking Water for Remedial Design Refinement, Area 6, Ault Field, Naval Air 
Station Whidbey Island, Oak Harbor, Washington (SAP) (CH2M, 2017a) and the Sampling and Analysis Plan 
Addendum, Site Inspection of Per- and Polyfluoroalkyl Substances and Additional Characterization of 1,4-Dioxane, 
and Vinyl Chloride in Groundwater and Drinking Water for Remedial Design Refinement, Area 6, Ault Field, Naval 
Air Station Whidbey Island, Oak Harbor, Washington (CH2M, 2018). CH2M prepared this TM under the NAVFAC, 
Comprehensive Long-term Environmental Action—Navy 9000 Contract N62470-16-D-9000, Contract Task Order 
4041. 

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 Department of the Navy’s (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 present in other industrial and household materials, 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 “contaminants 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. 
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USEPA issued the third Unregulated Contaminant Monitoring Rule (UCMR3)1 in May 2012. The UCMR3 required 
monitoring between 2013 and 2015, for 30 substances of all large public water systems (PWSs) serving more than 
10,000 people and 800 representative PWSs serving 10,000 or fewer people. Six PFAS compounds were included 
in the UCMR3 contaminant list; of these six PFAS, USEPA issued health advisories2 for only two, perfluorooctanoic 
acid (PFOA) and perfluorooctane sulfonate (PFOS), and has published toxicity values for another, perfluorobutane 
sulfonate (PFBS). Health advisory levels are not regulatory standards. They are health‐based concentrations, 
which 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 Advisory level is 70 parts 
per trillion (ppt) for PFOS and 70 ppt for PFOA. When both PFOS and PFOA are found in drinking water, the 
combined concentration should not exceed 70 ppt (USEPA, 2016a and 2016b). 

Navy Policy 
The Navy issued a policy in 2014 (Navy, 2014) requiring on-Base drinking water sampling for PFOA and PFOS for 
bases where groundwater was used as drinking water and PFAS could have been released nearby in the past. 
Under the policy, all installations not previously tested under UCMR3 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, 2016a) that required all Navy bases not previously tested under UCMR3 or the 
2014 policy (Navy, 2014) to test their finished drinking water, regardless of the water source (on-Base or 
municipal) or potential and known source of a PFAS release to the environment. The Ault Field water supply 
comes from the drinking water treatment plant facility at Mount Vernon 16 miles to the northwest, which is 
owned and operated by the City of Anacortes. Water from the Skagit River is pumped into the Mount Vernon 
water treatment plant and transported to NAS Whidbey Island via a pipeline. The City of Oak Harbor's drinking 
water supply (which is also supplied by the Anacortes water treatment plant) was sampled for six PFAS 
compounds under UCMR3 in 2013 and 2014. The results were nondetect for the six PFAS analyzed. 

In June 2016, the Navy also issued a policy (Navy, 2016b) to identify and prioritize sites for investigation of 
drinking water resources, on- or off-Base, that are thought to be vulnerable to PFAS contamination from past 
Navy releases of PFAS, with a focus on releases 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 in Island County, 
Washington, included the Ault Field Runway Ditches/Former Runway Fire Training School (Areas 16/31) and 
Outlying Landing Field (OLF) Coupeville. The Navy has sampled more than 200 drinking water wells downgradient 
from Ault Field and OLF Coupeville since November 2016. A routine, semi-annual drinking water sampling 
program is currently in place for drinking water wells with exceedances of the Lifetime Health Advisory level and 
surrounding parcels under the Sampling and Analysis Plan Investigation of Per- and Polyfluoroalkyl Substances in 
Drinking Water Ault Field and Outlying Landing Field Coupeville (Off-Base Drinking Water SAP) (CH2M, 2017b). As 
will be discussed in subsequent sections of this TM, although Area 6 was not identified as a Priority 1 site for PFAS 
investigation, its history as a municipal and industrial waste disposal facility is consistent with possible releases of 
PFAS. 

Conceptual Site Model 
This section presents a brief history of Area 6, background information about the site, a description of the 
environmental setting, and an evaluation of drinking water sources in the vicinity. This information comprises the 

                                                           
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 contaminants to 

be monitored by PWSs. 
2  USEPA issued a Lifetime Health Advisory level for PFOS and PFOA in May 2016, superseding the 2009 provisional health advisory. USEPA has not issued a 

health advisory for any other PFAS. 
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conceptual site model, which describes the relationship between potential contaminant sources and receptors 
through potential or actual migration and exposure pathways. 

Site Description 
Area 6 is a 260-acre tract in the southeastern corner of Ault Field. 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 (Figure 2). Privately-
owned forested or logged land, and a former commercial sand and gravel quarry operation, are located 
immediately west of Area 6. Various businesses such as auto repair shops, an auto salvage yard, storage facilities, 
the Auld Holland Inn, and a mobile home park are located west and south of Area 6. Private residences are 
located to the east, west, and south of Area 6. 

Site History and Current Status 
There are two areas within Area 6 where wastes are known to have been disposed: 

• The former industrial waste disposal area: This feature consisted of an acid disposal pit and an oily sludge pit 
(Foster, 2002). The acid disposal pit received approximately 300,000 to 700,000 gallons of acids, caustics, and 
solvents between the 1970s and 1980s. The oily sludge pit received approximately 100,000 to 600,000 gallons 
of liquid sludge between 1969 and the mid-1970s. 

• The Area 6 landfill: This feature included 23 cut-and-fill trenches with native materials in between and 
received Navy waste from 1969 through the mid-1990s (Foster, 1997; URS, 1993; URS-AECOM, 2018). The 
landfill received both sanitary solid and industrial wastes (which may have contained hazardous constituents) 
from 1969 to 1983, Navy waste through 1992, yard waste and construction debris during 1993, and soil and 
sediments classified as nonhazardous (from other remedial actions) in 1995 and 1996 (Foster, 1997 and URS, 
1993). There is no known disposal of regulated wastes since 1983 (URS, 1993). 

The 1993 Record of Decision (ROD) identified trichloroethene (TCE), 1,1,1-trichloroethane (TCA), 
1,1-dichloroethane (DCA), 1,1-dichloroethene (DCE), cis-1,2-DCE, and vinyl chloride as chemicals of concern 
(COCs) in groundwater (Navy, Ecology, and EPA, 1993). The conclusions of the associated risk assessment were 
that future migration of COCs in groundwater posed the greatest potential risk to human health. Remedial actions 
implemented following the 1993 ROD focused on minimizing the leaching of contaminants from the vadose zone 
to the groundwater system and capture/treatment of contaminated groundwater. In 2003, 1,4-dioxane was 
identified in groundwater at Area 6. The subsequent Focused Feasibility Study (URS-AECOM, 2018) listed the COCs 
that are part of a ROD Amendment as: TCE, 1,1-DCE, 1,1,1-TCA, vinyl chloride, and 1,4-dioxane. The ROD 
Amendment was finalized in 2019 (Navy, 2019). 

The Area 6 landfill cap was constructed as part of the remedial action to prevent infiltration through the landfill 
that may result in leaching of contaminants to groundwater (Foster, 1997). An interim soil removal action was 
completed in 2001 at the former industrial waste disposal area to reduce the mass in the vadose zone source 
area; however, confirmation samples indicate that concentrations of TCE in soil between 0.21 and 8.2 ppm (21 to 
8,200 ppb) remain in place post-excavation (Foster, 2002). 

VOCs in groundwater, excluding 1,4-dioxane, are currently being treated with a groundwater extraction, 
treatment, and recharge (GETR) system constructed in 1995 (Sealaska, 2018). Currently, effluent from the GETR is 
discharged to land surface on the southern side of the Area 6 composting facility (Figure 3). The effluent flows to 
the north, following a natural surface water drainage, ultimately discharging to a swale north of Ault Field Road. 
The GETR system was not designed to treat 1,4-dioxane because the 1,4-dioxane was not identified in the 
groundwater until 2003. As such, 1,4-dioxane has been redistributed in the aquifer system via discharge of GETR 
effluent upgradient of the Area 6 source areas and subsequent infiltration to the groundwater system. An 
expansion and upgrade to the GETR is currently under development and will incorporate an advanced oxidation 
unit that will remediate both vinyl chloride and 1,4-dioxane (CTI-URS, 2017 and 2018). 
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Currently, the only structures at Area 6 are a groundwater treatment plant (URS, 2015) and a compost facility. 
Other site features include an approximately 40-acre engineered landfill cap, a stormwater detention basin, and 
various groundwater monitoring and extraction wells. 
The off-Base land surrounding Area 6 is used for a combination of residential and commercial purposes. The City 
of Oak Harbor's primary source of water is through the City of Anacortes, which extracts and treats water from 
the Skagit River. There are also private and community drinking water wells downgradient and cross gradient of 
Area 6. 

Physical Setting 
Whidbey Island lies within the Puget lowland, a topographic and structural depression between the 
Olympic Mountains and the Cascade Range. 

Four glacial units have been identified at Area 6 and include, from youngest to oldest: 

• Vashon Recessional Outwash (thin and discontinuous layer of sand and gravel with some silt; unit only 
present in the eastern part of Area 6 at the ground surface overlying the Vashon Till [CTI-URS, 2018]), which is 
interpreted as being predominantly unsaturated in Area 6 based on published cross-sections (URS-AECOM, 
2018). 

• Vashon Till (laterally extensive layer of silty, fine sand with some gravel, containing localized layers of clay or 
silt typically present at ground surface). 

• Vashon Advance Outwash (coarse, gravelly sand that gradually becomes finer grained with depth with local 
layers of silty sand, silt, or clay). 

• Whidbey Formation Units 1 through 4 (alternating finer-grained and coarser-grained materials). 

Figure 4 presents a north-south cross-section through Area 6 illustrating the relative thicknesses and vertical 
locations of the units. More detailed descriptions of the units can be found in CTI-URS, 2018 and URS Consultants 
(URS), 1993. 

The United States Geological Survey has identified up to five major hydrostratigraphic units (aquifers) above 
bedrock in Island County, where NAS Whidbey Island is located (Jones, 1985; Sapik et al., 1988). The existing 
aquifer units are composed of sand or sand and gravel, while the adjacent confining layers are composed of till, 
glaciomarine drift, or nonglacial clay and silt. Perched, saturated zones may exist locally above noncontinuous 
areas of till or other clay-rich units. 

The following three of these five upper aquifers have been identified at Area 6 (CTI-URS, 2018): 

• The shallow aquifer is an unconfined groundwater unit found in the Vashon Advance Outwash beneath 
Area 6. The former industrial waste disposal area discharged directly into this unit. 

• The intermediate aquifer is a moderately continuous groundwater body found in the sandy unit that 
corresponds to the Whidbey Formation Unit 2. Near Area 6, this aquifer is confined below the silt and clay of 
Whidbey Formation Unit 1, which acts as an aquitard. 

• The deep aquifer is also a nearly continuous confined groundwater body found near Area 6. This aquifer is 
confined below the silt and clay of Whidbey Formation Unit 3 (which acts as an aquitard) and occupies a thick 
sand layer in Whidbey Formation Unit 4. 

Based on potentiometric maps presented in the Annual 2017-2018 Groundwater Long-Term Monitoring Report 
(Sealaska, 2018), the groundwater flow direction in the Vashon Advance Outwash (shallow aquifer) underlying 
Area 6 is predominantly to the south. There is a potential local southwesterly component of groundwater flow in 
the northwestern corner of Area 6. Groundwater flow direction in the Whidbey Formation Unit 2 (intermediate 
aquifer) is predominantly to the southeast; however, measurements from a subset of Area 6 monitoring wells 
(6-I-01, 6-I-03, and 6-I-08) suggest a local component of groundwater flow to the northeast (URS, 1993). 
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Groundwater elevation data from wells completed in the Whidbey Formation Unit 4 (deep aquifer) suggest 
groundwater flow directions ranging from southeast to southwest (URS, 1993). Downward vertical hydraulic 
gradients exist at the site, with differences in groundwater elevations between the shallow and intermediate 
aquifer ranging from 5 to 20 feet and approximately 50 feet between the shallow and deep aquifer. The majority 
of monitoring infrastructure at Area 6 is completed within the shallow aquifer. 

There is limited readily available information regarding the subsurface characteristics of the off-Base area 
surrounding Area 6. Regionally, Whidbey Island consists of a thick sequence of glacial and interglacial deposits 
overlying lower permeability bedrock. The relatively continuous lithologic/hydrostratigraphic units described 
above likely extend off-Base. 

Contaminant Setting 
Source Areas 
1,4-dioxane and volatile organic compound (VOC) source areas include the former industrial waste disposal area 
and the Area 6 landfill. AFFF has historically been used at Ault Field (Area 31, Area 16) and OLF in Coupeville 
(CH2M, 2016), resulting in the presence of PFAS in groundwater downgradient from these areas. Although it is 
unknown whether AFFF was used or disposed of at Area 6, the historical site use as a disposal area suggests that it 
is feasible. Examples of potential PFAS-containing materials disposed at Area 6 include sediment excavated from 
NAS Whidbey Island runway ditch system within the Area 6 landfill in 1995 before construction of the cap (Foster, 
1997) and wastes excavated as part of remedial actions at other NAS Whidbey Island sites (such as the Clover 
Valley Fire School [Sealaska, 2015]). 

Nature and Extent 
Previous investigations at NAS Whidbey Island have confirmed the presence of 1,4-dioxane and VOCs in 
groundwater exceeding project action levels (PALs). The 2019 ROD Amendment (Navy, 2019) included the 
following COCs: 

COC Remediation Goal (RG) PALs 

TCE 5 ppb NA 

1,1,1-TCA 200 ppb NA 

1,1-DCE 7 ppb NA 

Vinyl Chloride 0.029 ppb 0.29 ppba and 2 ppbb 

1,4-dioxane 0.44 ppb 0.44 ppba and 35 ppbb 

Notes: 
a PAL for the purposes of groundwater contaminant plume delineation. 
b PAL for the purposes of decision making regarding providing alternate drinking water sources. 

The presence of PFAS in groundwater at Area 6 was unknown before conducting this investigation. The results of 
routine groundwater monitoring at Area 6 suggest the presence of two groundwater 1,4-dioxane and VOC plumes 
at Area 6 (Sealaska, 2018). The first plume is referred to as the western groundwater plume, which originates 
from the former industrial waste disposal area (Figures 5 and 6). Contaminants detected at concentrations 
exceeding risk levels in the western groundwater plume included 1,4 dioxane and multiple VOCs including TCE, 
1,1,1-TCA, 1,1-DCE. The second plume is referred to as the southern groundwater plume which originates from 
the capped Area 6 landfill (Figures 5 and 6). Although the extent of these individual plumes is distinguishable for 
other COCs (Sealaska, 2018), the western and southern 1,4-dioxane plumes are comingled (Figure 6). The most 
recent interpretations of the groundwater plumes suggest that vinyl chloride and 1,4-dioxane have migrated off-
Base at concentrations exceeding the respective PALs, that the off-Base extent of 1,4-dioxane has not been 
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delineated to the west or south, and that the interpretation of the off-Base extent of vinyl chloride is based on 
limited data (Figures 5 and 6) (Sealaska, 2018). 

With respect to the vertical distribution of VOCs in the aquifer system, the 1993 Remedial Investigation (RI) 
Report (URS, 1993) concluded that the majority of groundwater contamination (COCs exceeding the respective 
screening level) was present in the shallow aquifer. Concentrations of detected COCs in the intermediate aquifer 
were either infrequent or near the detection limit; therefore, the presence in groundwater could not be 
confirmed. Subsequent sampling of intermediate aquifer wells between 1994 and 2006 has yielded similar results 
(nondetected results with limited reporting limits exceeding the screening levels for vinyl chloride, 1,1-DCE, TCE, 
and 1,4-dioxane). Results of remedial investigations in 1991 concluded that the deep aquifer had not been 
impacted by operations at Area 6 (Navy, Ecology, and USEPA, 1993). Detected concentrations at one deep 
monitoring well (6-D-04) were found to be the result of leaky casing joints allowing for groundwater from the 
shallow aquifer to enter the well. The well was subsequently pumped (to capture groundwater that leaked from 
the shallow aquifer) and abandoned. Groundwater samples for COCs have not been collected from deep aquifer 
monitoring wells since 1991 and 1,4-dioxane has not been analyzed in deep aquifer monitoring well samples. The 
current long-term groundwater monitoring program is focused on the shallow aquifer (Sealaska, 2018). 

Transport Pathways and Receptors 
Potential contaminant transport pathways and receptors at and near Area 6 include: 

• Leaching of PFAS, VOCs, and/or 1,4-dioxane currently or historically present in the former industrial waste 
disposal area and/or the Area 6 landfill from soil and/or waste to groundwater. 

• Transport via advection and dispersion in groundwater. 

• Contaminated groundwater captured by GETR, released via GETR effluent to ground surface, transported 
north in surface water, and re-infiltrated to the underlying groundwater system. 

• Ingestion by current and future users of drinking water wells in areas near Area 6. 

Summary of Field Activities 
This section provides a summary of field investigation activities and a summary of sampling activities conducted as 
part of the Area 6 field investigation in three stages: (1) on-Base groundwater monitoring well and GETR sampling, 
(2) Phase 1 off-Base drinking and groundwater well sampling, and (3) Phase 2 off-Base drinking and groundwater 
well sampling. All field activities were conducted in accordance with the standard operating procedures (SOPs) 
outlined in the SAP (CH2M, 2017a) and SAP Addendum (CH2M, 2018). Sample collection from private drinking 
water and groundwater wells was conducted only at parcels where permission to collect samples was granted by 
the owner. 

On-Base Groundwater Monitoring Well and Treatment System Sampling 
The first stage of the Area 6 field investigation included sampling 13 existing, on-Base groundwater monitoring 
wells and the GETR influent and effluent, to determine whether PFAS is present in groundwater underlying the 
site. The fieldwork was conducted in December 2017, with samples being submitted for laboratory analysis of 
PFAS and PFAS precursors. Because the on-Base extents of VOCs and 1,4-dioxane are evaluated through the semi-
annual monitoring program, these constituents were not analyzed during this stage of the investigation. 

Before groundwater quality sampling, a synoptic groundwater level gauging event was performed on December 4 
and 5, 2017. Manual depth to groundwater and total well depth measurements were recorded for the wells 
included in the on-Base sampling investigation. Measurements were collected in accordance with the SOP for 
water level measurement. Area 6 groundwater monitoring well locations are presented on Figure 7 and manual 
groundwater level measurements are presented in Table 1. 
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Groundwater quality and GETR samples were collected between December 5 and 12, 2017. Groundwater 
monitoring well samples were collected under low-flow and low-stress conditions, with the sample pump intake 
placed at approximately the middle of the well screen interval. In accordance with the SAP, the pumps used were 
Geotech PFAS-free bladder pumps. Because of the relatively remote access to well P-4 (north of Ault Field Road), 
this well was sampled via a PFAS-free bailer. Approximately one well volume of water was removed from the P-4 
before sample collection. GETR influent and effluent samples were collected directly from sample ports at the 
Area 6 groundwater treatment plant. 

For wells purged and sampled via low-flow procedures, depth-to-water readings and water quality parameters 
(WQPs) (specific conductance, pH, turbidity, temperature, dissolved oxygen, and oxidation-reduction potential 
[ORP]) were measured and recorded approximately every 5 minutes before sampling using a water quality meter 
that was calibrated daily (at a minimum). 

WQPs were considered stabilized if the following criteria were met for three consecutive readings: 

• Temperature remained constant 
• pH was within 0.1 pH units 
• Conductivity was within 10 percent 
• Turbidity measurements were less than 10 nephelometric turbidity units or agreed within 10 percent 
• ORP 
• Dissolved oxygen within 0.2 milligrams per liter 

Groundwater sample locations are shown on Figures 8 and 9. Stabilized WQPs recorded before sample collection 
are presented in Table 2. Depth-to-water, WQPs, and sample collection information were recorded on 
groundwater monitoring well and GETR sampling data sheets included in Attachment 1. 

During sample collection, sample containers were filled in such a manner so as to minimize aeration of the 
samples. Quality control (QC) samples were collected at a rate of one field duplicate sample for every 10 samples 
and one matrix spike and matrix spike duplicate sample for every 20 samples collected. One equipment rinsate 
blank sample was collected each day of sampling from decontaminated equipment. 

Groundwater samples were shipped on ice under chain-of-custody protocols to Vista Laboratories in El Dorado 
Hills, California, a Department of Defense-accredited laboratory. Groundwater samples were analyzed for PFAS 
via Liquid Chromatography Mass Spectrometry and Tandem Mass Spectrometry (LCMSMS) Compliant with 
Quality Systems Manual (QSM) 5.1 Table B-15 14 PFAS were reported, consistent with the USEPA drinking water 
method (Method 537 Revision 1.1), which was current at the time of sampling (PFOA, PFOS, PFBS, and 11 other 
PFAS compounds). To inform the design for the planned Area 6 GETR upgrade (which includes addition of an 
oxidation treatment step), groundwater samples were submitted for evaluation of PFAS precursors via the total 
oxidizable precursor (TOP) Assay. 

Phase 1 Off-Base Drinking Water and Groundwater Sampling 
As will be discussed in the subsequent section “Summary of Sample Results”, PFAS was detected in samples 
collected from on-Base groundwater monitoring wells and the GETR influent and effluent. As a result, the Phase 1 
off-Base groundwater and drinking water investigation was implemented. The Phase 1 off-Base drinking water 
and groundwater sampling area was selected based on groundwater flow direction and the location of on-Base 
waste disposal areas. The Phase 1 sampling area extended approximately a 1/2 mile in the direction of 
groundwater flow to the south to southeast and a 1/2 mile west of the western Area 6 boundary (Figures 10 
through 12). The Phase 1 sampling area included approximately 280 properties and 15 off-Base groundwater 
monitoring wells. To address stakeholder concerns regarding the decision to not sample off-Base wells to the east 
of Area 6 (which is hydraulically cross gradient to on-Base disposal areas), 4 additional on-Base groundwater 
monitoring wells along the eastern Area 6 boundary were included in the Phase 1 investigation (CH2M, 2018). 

The Phase 1 groundwater monitoring well sampling program was conducted between February 2018 and 
January 2019. Groundwater quality samples were collected from 4 additional on-Base monitoring wells along the 



EVALUATION OF PER- AND POLYFLUOROALKYL SUBSTANCES, 1,4-DIOXANE, AND VINYL CHLORIDE IN GROUNDWATER AND DRINKING WATER,  
AULT FIELD, AREA 6, NAVAL AIR STATION WHIDBEY ISLAND, OAK HARBOR, WASHINGTON 

8 BI0710191909RDD 

eastern boundary of Area 6 and 13 of the 15 off-Base monitoring wells identified in the SAP and SAP Addendum 
(CH2M, 2017a and 2018). Well MW-02 was not sampled because the well was not located during the investigation 
(it is likely paved over). Well MW-05 was not sampled because the well was dry. Groundwater samples were 
collected in accordance with the low-flow purging and sampling techniques described in the preceding section. 
Groundwater sample locations are shown on Figures 8 and 9. Stabilized WQPs recorded before sample collection 
are presented in Table 2. Depth-to-water, WQPs, and sample collection information were recorded on 
groundwater sampling data sheets included as Attachment 1. 

A total of 20 samples (and associated field QC samples) were collected from private, off-Base drinking water and 
groundwater wells during the Phase 1 investigation between February and April 2018. Samples were collected in 
accordance with the SOP for Drinking Water Sampling when Analyzing for PFAS, provided in Appendix A of the 
SAP (CH2M, 2017a). Drinking water and private groundwater samples were collected from sample ports near the 
well, outside spigots, or faucets inside the home. Samples were collected directly into the appropriate bottleware. 
Based on information provided by residents and/or well completion logs, the majority of the off-Base, private 
wells sampled were completed in the shallow aquifer (approximately 100 feet in total depth or less). Three of the 
private wells sampled were approximately 200 to 270 feet in total depth. Off-Base drinking water and 
groundwater sample forms are included as Attachment 2. 

Groundwater monitoring well, drinking water, and private groundwater well samples were submitted to 
Vista Laboratories for PFAS analysis. Groundwater PFAS analysis was performed using LCMSMS Compliant with 
QSM 5.1 Table B-15. Drinking water analysis was performed following USEPA Method 537 Revision 1.1. For both 
drinking water and groundwater analyses, 14 PFAS were reported (PFOA, PFOS, PFBS, and 11 other PFAS 
compounds), consistent with the analyte list in USEPA Method 537 Revision 1.1, which was the current drinking 
water method at the time of sampling. Groundwater and drinking water samples were also sent to Test America 
Laboratory in Seattle for analysis of vinyl chloride via Method 8260SIM and 1,4-dioxane via Method 8270SIM. 
Samples were collected from wells 6-S-42 and 6-S-43 and submitted for TOP Assay analysis because these wells 
are located within an area planned for construction of a new GETR system. Bottleware for analysis of vinyl 
chloride and 1,4-dioxane have Teflon-lined caps. To eliminate potential cross-contamination, PFAS samples were 
collected before handling bottleware for VOC and 1,4-dioxane samples and were stored in a separate cooler. 

Phase 2 Off-Base Drinking Water and Groundwater Sampling 
As will be discussed in the subsequent section “Summary of Sample Results”, PFAS was detected in samples 
collected from Phase 1 off-Base drinking water and groundwater wells, with five drinking water locations 
southwest of Area 6 exceeding the Lifetime Health Advisory level for PFOA and/or PFOS (Figure 10). As a result, 
the Phase 2 off-Base groundwater and drinking water investigation was implemented. The Phase 2 Off-Base 
Sampling Area included approximately 375 parcels within a 1/2 mile in the direction of groundwater flow to the 
southwest of the exceedance area. Sample request letters were mailed to parcel owners within the Phase 2 
sampling area and to parcel owners within the Phase 1 sampling area that did not respond to the Phase 1 mailing. 

Two wells were sampled as part of the Phase 2 investigation. One drinking water well of unknown depth located 
within the Phase 1 sampling area was sampled in August 2018. One inactive groundwater well, approximately 
30 feet in total depth, located within the Phase 2 sampling area was sampled in April 2019. During initial 
reconnaissance, the inactive groundwater well was found to be buried by vegetation and debris and was 
inaccessible. Sampling of the well occurred after the property owner performed extensive, planned demolition 
(of the home on the property) and lot clearing activities. A second inactive well located within the Phase 2 
sampling area will be sampled during future investigations at Area 6. 

Samples from the drinking water well were collected from an outside spigot in accordance with the sample 
collection and handling procedures previously described. The inactive groundwater well was purged and sampled 
with temporary pump equipment. The dedicated pump was removed from the well and placed on plastic 
sheeting. A temporary pump was installed in the well and one-casing volume of water was purged. The temporary 
pump was removed from the well and the well was sampled using low-flow techniques via a peristaltic pump. 
Following sample collection, the dedicated pump was reinstalled in the well. Because the inactive well had been 
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buried by vegetation and debris for many years, the property owner was advised that it is recommended that the 
well be redeveloped and disinfected (depending on the planned use) before putting the well in service. Drinking 
water and private groundwater well sampling forms are included in Attachment 2. 

Groundwater monitoring well, drinking water, and private groundwater well samples were submitted to 
Vista Laboratories for PFAS and to Test America Laboratory in Seattle for analysis of vinyl chloride and 
1,4-dioxane. 

In addition to collection of samples in support of the investigation prescribed in the Area 6 SAP (CH2M, 2017a) 
and SAP Addendum (CH2M, 2018), a second round of sampling at drinking water wells with PFOS and/or PFOA 
exceedances of the Lifetime Health Advisory level was conducted in August and September 2018 in support of the 
Engineering Evaluation/Cost Analysis (EE/CA) Long-term Solutions for Ault Field and Area 6 Drinking Water 
(CH2M, 2020). During this period, samples were collected from five drinking water wells in accordance with the 
collection and handling procedures previously described. Samples were submitted to Vista Laboratories and/or 
Test America Laboratory for analysis of PFAS, alkalinity (Method 2320B), total dissolved solids (Method 2540C), 
total suspended solids (Method 2540D), anions (USEPA 300.0), ammonia (Method 350.1), nitrate/nitrite (Method 
353.2), phosphate/orthophosphate (Method 365.1), cations (Method 6010C), and dissolved organic carbon 
(Method 9060). 

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 laboratories. The coolers were then 
packed with ice. The completed chains-of-custody, provided in Attachment 3, were included in the coolers. The 
coolers were shipped via FedEx overnight to the laboratories. 

Investigation-derived Waste Management and Disposal 
Wastes generated during the field activities were characterized as investigation-derived waste (IDW) and 
managed in accordance with the SAP, Waste Management Plan/Environmental Management Plan, and applicable 
SOPs. Solid IDW generated from temporary sample tubing and personal protective equipment, as well as liquid 
IDW (purge water and decontamination water from groundwater monitoring well sampling) were stored in 
55-gallon stainless steel drums placed on a wooden pallet with secondary containment. Liquid IDW was sampled 
for waste characterization and analyzed for PFAS, VOCs, semivolatile organic compounds (SVOCs) (including low-
level analysis for 1,4-dioxane), polyaromatic hydrocarbons, total Resource Conservation and Recovery Act of 1976 
metals plus copper, nickel, and zinc, reactivity, and corrosivity. The solid and liquid IDW has been characterized as 
nonhazardous, PFAS-containing, and is not considered a dangerous waste (State of Washington Dangerous Waste 
Regulations WAC 173-3030). All drums have been transported off-Base for disposal. 

Deviations from the Sampling and Analysis Plan 
The following list summarizes deviations from the Final SAP (Navy, 2017b) and SAP Addendum (Navy, 2018b) 
during the site investigation activities and justification for those deviations: 

• Off-Base groundwater monitoring well MW-02 was not sampled because staff were unable to locate the well, 
which is likely paved over. 

• Off-Base groundwater monitoring well MW-05 was not sampled because the well was dry. 

• One large diameter (2.5 foot) inactive, private groundwater well in the Phase 2 sampling area was not 
sampled because of logistical issues associated with sample collection and water management. Sampling of 
this location will be included in future field activities at Area 6. 

Data quality and usability was not affected by these deviations. 
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Summary of Sample Results 
This section provides a brief discussion of the project action limits. A summary of laboratory results for the 
groundwater and drinking water samples collected for analysis of PFAS compounds, including PFOA, PFOS, and 
PFBS, 1,4-dioxane, and vinyl chloride. A data validation summary and usability assessment are also provided. 

Project Action Limits 
As indicated in the SAP (Navy, 2017b) and the SAP Addendum (Navy, 2018b), the project action limits for this 
project are: 

• USEPA Lifetime Health Advisory level for PFOA and PFOS: 70 ppt, unless both chemicals are detected, then 
70 ppt is the Lifetime Health Advisory level for the cumulative concentration of the two chemicals. 

• USEPA Regional Screening Level (RSL) for PFBS: 400,000 ppt (based on a hazard quotient = 1.0). 

• PALs currently do not exist for the remaining 11 PFAS compounds. At the time of drafting this TM, there are 
no USEPA RSLs or any state regulatory screening levels available. Per Navy guidance at the time of this 
investigation, data were collected for the 14 analytes listed in USEPA Method 537 rev. 1.1. 

• PFAS precursors do not have explicit screening levels, the presence or absence of the compounds were 
evaluated based on the pre-oxidation and post-oxidation PFAS concentrations via the TOP Assay. 

• 1-4-Dioxane: Model Toxics Control Act (MTCA) Method B cleanup level (CUL) of 0.44 parts per billion (ppb) for 
the purposes of groundwater contaminant plume delineation. USEPA drinking water risk assessment analyses 
(USEPA, 2013) value of 35 ppb (modified for an excess cancer risk of 1 x 10-4) for the purposes of decision 
making regarding providing alternate drinking water sources. 

• Vinyl Chloride: Modified MTCA Method B CUL of 0.29 ppb (modified for an excess cancer risk of 1 x 10-5) for 
the purposes of contaminant plume delineation. USEPA Federal maximum contaminant level of 2 ppb for the 
purposes of decision making regarding active treatment or providing alternate drinking water sources. 

On-Base/Off-Base Groundwater Monitoring Well and On-Base Groundwater Extraction, 
Treatment, and Recharge Sampling Results 
Tables 3 and 4 present a summary of detections and exceedances of PFAS and VOC/1,4-dioxane sample results, 
respectively, from 30 groundwater monitoring wells and the GETR influent and effluent. The spatial distribution of 
these data is shown on Figures 8 and 9. Comprehensive laboratory results and data validation summaries are 
presented in Attachment 4. The following is a summary of the groundwater sampling results from on- and off-
Base groundwater monitoring wells and the GETR influent and effluent: 

• PFBS – PFBS was detected in samples from 21 locations, ranging from an estimated 2.27 ppt in the sample 
collected from 6-S-27, to 62.5 ppt in the sample collected from MW-01. None of the detections of PFBS 
exceeded the RSL of 400,000 ppt. 

• PFOS – PFOS was detected in samples from 5 locations ranging from an estimated 1.69 ppt in the sample 
collected from 6-S-28, to an estimated 5.6 ppt in the sample collected from 6-S-26. None of the groundwater 
monitoring well or GETR influent and effluent samples exceeded the USEPA Lifetime Health Advisory level of 
70 ppt for PFOS. 

• PFOA – PFOA was detected in samples from 17 locations, ranging from an estimated 1.09 ppt in the sample 
collected from 6-I-01 to 96.9 ppt in the sample collected from 6-S-44. One sample (from 6-S-44) exceeded the 
Lifetime Health Advisory level of 70 ppt for PFOA. None of the GETR influent and effluent samples exceeded 
the USEPA Lifetime Health Advisory level of 70 ppt for PFOA. 
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• PFOA + PFOS – The combined detections of PFOA and/or PFOS (PFOA + PFOS) ranged from 1.09 ppt in the 
sample collected from 6-I-01 to 96.9 ppm in the sample collected from 6-S-44. These results include wells 
where both PFOA and PFOS were detected as well as locations where only one of the constituents was 
detected. One sample (from 6-S-44) exceeded the Lifetime Health Advisory level of 70 ppt for PFOA + PFOS. 
Both PFOA and PFOS were detected in samples from 3 locations, ranging from 37.9 ppt in the sample 
collected from 6-S-27 to 57.9 ppt in the sample collected from 6-S-26. None of the groundwater monitoring 
well samples in which both PFOA and PFOS were detected exceeded the Lifetime Health Advisory level of 70 
ppt for PFOA+PFOS. 

• Vinyl chloride – As previously discussed, VOCs and SVOCs were not analyzed from groundwater monitoring 
wells sampled during the on-Base investigation in 2017 because of the known presence and extents of these 
constituents. Vinyl chloride was detected in one off-Base groundwater monitoring well, 6-S-43, at an 
estimated concentration of 1.8 ppb. This concentration exceeds the groundwater plume delineation PAL of 
0.29 ppb. 

• 1,4-Dioxane – 1,4-dioxane was detected in samples from 6 locations, ranging from an estimated 0.15 ppb in 
the sample collected from 6-S-42 to 4.4 ppb in the sample collected from 6-S-11. Samples collected from 4 
locations (6-DW-38A, 6-S-11, 6-S-12, and 6-S-43) exceed the groundwater plume delineation PAL of 0.44 ppb. 

In general, PFOA was detected more frequently and at greater concentrations than PFOS in Area 6 groundwater 
monitoring wells and GETR influent/effluent samples (Table 3 and Figure 8). PFOA concentrations are greater in 
the northern portion of the site, near the former industrial waste disposal area (6-S-44) and areas influenced by 
the GETR effluent stream (6-S-26 and P-4), and decrease to the south. PFOS was generally detected (at lower 
concentrations than PFOA) in wells in the hydraulically downgradient (southern) portion of Area 6. Low-level 
concentrations of PFOA were detected in one of the intermediate aquifer wells (6-I-01) and from one shallow 
aquifer well along the eastern Area 6 boundary (6-S-02). Table 5 presents a summary of the standard PFAS 
analysis compared to the PFAS TOP Assay results. If significant PFAS precursors were present, it would be 
expected that concentrations of PFAS constituents would be greater in the “-TOP” sample results than in the 
standard sample results. It should be noted that the presence of 1,4-dioxane in Area 6 groundwater and GETR 
samples influenced the TOP Assay in that the oxidant introduced during the analysis was consumed by 
1,4-dioxane rather than by precursor oxidation processes, which necessitated the laboratory to introduce more 
oxidant than anticipated to overcome the consumption by 1,4-dioxane. Although there are some instances where 
PFAS constituent concentrations are slightly greater in either the standard samples or the TOP Assay samples (for 
example, 6-S-44, 6-S-26 and P-4), in general PFAS concentrations are within the same order of magnitude, lending 
uncertainty regarding the presence of precursors in Area 6 groundwater. 

Vinyl chloride and 1,4-dioxane results are summarized in Table 4 and presented on Figure 9. The full suite of 
analytical data and data validation reports are included in Attachment 4. The magnitude of detected 
concentrations in groundwater monitoring wells and the spatial distribution of detections is consistent with the 
data collected as part of the semi-annual long-term groundwater monitoring program (Sealaska, 2018). 

Off-Base, Private Drinking Water, and Groundwater Sampling Results 
A total of 22 drinking water and/or private groundwater well samples were collected from the Phase 1 and 2 
sampling areas between February 2018 and April 2019. Samples included 12 single-resident drinking water wells, 
6 community drinking water wells, and 4 private groundwater wells (irrigation or inactive). All samples collected 
were analyzed for the 14 PFAS compounds specified in accordance with the SAP, vinyl chloride, and 1,4-dioxane. A 
summary of detections and exceedances are provided in Tables 6 and 7 and are shown on Figures 10 through 12. 
Comprehensive laboratory results and data validation summaries are presented in Attachment 5. The following is 
a summary of the off-Base drinking water and private groundwater well sample results: 

• PFBS – PFBS was detected in samples from 10 locations, ranging from an estimated 2.27 ppt in RW12, to 68.2 
ppt in RW19P. None of the detections of PFBS exceeded the RSL of 400,000 ppt. 
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• PFOS – PFOS was detected in samples from 9 locations, ranging from an estimated 2.77 ppt in RW04 to 95.7 
ppt in RW08. Samples from three locations exceeded the Lifetime Health Advisory level of 70 ppt for PFOS at 
least once during the two rounds of sampling. 

• PFOA – PFOA was detected in samples from 10 locations, ranging from an estimated 1.03 ppt in RW12 to 57.7 
ppt in RW05. None of the samples exceeded the Lifetime Health Advisory level of 70 ppt for PFOA. 

• PFOA + PFOS – The combined detections of PFOA and/or PFOS (PFOA+PFOS) ranged from an estimated 1.03 
ppt in RW12 to 150.7 ppt in RW05 (19 samples from 10 locations). These results include wells where both 
PFOA and PFOS were detected as well as locations where only one of the constituents was detected. Twelve 
samples from five locations exceeded the Lifetime Health Advisory level of 70 ppt for PFOA + PFOS during the 
two rounds of sampling. Both PFOA and PFOS were detected in 18 samples from nine locations ranging from 
6.9 ppt in RW04 to 150.7 ppt at RW05. The Lifetime Health Advisory level of 70 ppm was exceeded in 12 
samples from five locations that had detections of both PFOA and PFOS. 

• Vinyl chloride – Vinyl chloride was detected in one off-Base drinking water well sample, RW18, at an 
estimated concentration of 0.014 ppb. This concentration does not exceed either the PAL for groundwater 
plume delineation (0.29 ppb) or the PAL for the purposes of decision making regarding active treatment or 
providing alternate drinking water sources (2 ppb). 

• 1,4-Dioxane – 1,4-dioxane was detected in samples from five locations, ranging from an estimated 0.053 ppb 
in RW05 to 0.26 ppb in RW08. None of the detected concentrations exceeded the PAL for groundwater plume 
delineation (0.44 ppb) or the PAL for the purposes of decision making regarding active treatment or providing 
alternate drinking water sources (35 ppb). 

Of the 22 private wells sampled, PFOS and/or PFOA were detected only in shallow aquifer wells to the southwest 
of Area 6 (Figure 10). PFOS and/or PFOA were not detected in the deeper wells located to the south and 
southwest of Area 6. As discussed in the preceding section, PFOA was more frequently detected and detected at 
greater concentrations than PFOS in groundwater monitoring well samples. In contrast to the on-Base 
groundwater samples, private wells generally had detections of both PFOA and PFOS (Table 6). Additionally, in 4 
of the 5 wells with exceedances of the Lifetime Health Advisory level, PFOS was detected at greater 
concentrations than PFOA. As shown on Figures 11 and 12, the private wells with detections of vinyl chloride and 
1,4-dioxane coincided with locations with exceedances of the Lifetime Health Advisory level for PFOS and PFOA. 

Data Validation Summary 
QC deficiencies were identified by the data validator and were qualified as necessary. All data points are usable as 
qualified. Field reagent blanks were only run on the same schedule as the field samples for this project to expedite 
receipt of validated data. Samples processed for PFAS analysis with the TOP Assay were not validated. Because of 
the competing oxidants in the samples, it took extended testing to determine the appropriate level of oxidant to 
perform the assay appropriately. The TOP Assay is not a multi-laboratory-validated method. It is not a 
standardized method, subjecting the data to National Functional Guidelines, and did not meet project objectives; 
therefore, it was not performed. The Data Validation Summary Reports are provided in Attachments 4 and 5. 

Conclusions 
The PFOA/PFOS Lifetime Health Advisory level was exceeded in five drinking water samples collected off-Base; 
four single-family residences and one community supply well that serves up to 20 residents and one on-Base 
groundwater monitoring well located in the former industrial waste disposal area. The residents, including one 
real estate office, associated with the drinking water exceedances are being provided bottled drinking water until 
a suitable long-term solution is identified through the EE/CA process (CH2M, 2020). Delivery of bottled water 
commenced in March 2018. The parcels with exceedances and those adjacent to them are being incorporated 
into the biannual drinking water sampling program for Ault Field and OLF Coupeville. Because PFAS was detected 
at concentrations exceeding the Lifetime Health Advisory level in both on- and off-Base wells, further 
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investigation of the PFAS source and migration pathways is warranted. Additional investigation is planned as part 
of a future PFAS RI for Area 6. 

The primary conclusions of the Area 6 investigation are summarized as follows: 

• Sampling of on-Base monitoring wells and GETR influent and effluent confirmed the presence of PFAS in the 
shallow aquifer underlying Area 6. Detection of PFOS, PFOA, and PFBS are generally coincident with the 
footprint of the VOC and 1,4-dioxane groundwater plumes (that is, along the western Area 6 boundary). Low-
level concentrations of PFOA were detected in one shallow aquifer well along the eastern Area 6 boundary 
and in one intermediate aquifer well. 

• The concentrations and spatial distribution of vinyl chloride and 1,4-dioxane in groundwater monitoring wells 
are consistent with the footprint of the VOC and 1,4-dioxane groundwater plumes based on data collected as 
part of the long-term monitoring program for Area 6. 

• PFOA and/or PFOS were detected in 10 private, off-Base shallow aquifer drinking water and/or groundwater 
wells located southwest of Area 6. PFOA and/or PFOS concentrations detected in private, off-Base wells were 
greater than the groundwater monitoring well samples, with 5 wells having exceedances of the Lifetime 
Health Advisory level. PFOA, PFOS, and PFBS were not detected in private, off-Base wells to the west or 
southeast of Area 6, including the three wells deeper than 200 feet in total depth. 

• Low-level concentrations of vinyl chloride and/or 1,4-dioxane were detected in five private, off-Base shallow 
aquifer drinking water and/or groundwater wells located southwest of Area 6. Detections of vinyl chloride 
and/or 1,4-dioxane were coincident with wells having exceedances of the PFOA/PFOS Lifetime Health 
Advisory level. Detected off-Base concentrations of vinyl chloride and 1,4-dioxane were below the PAL for 
groundwater plume delineation. 

• Parcels with exceedances of the Lifetime Health Advisory level and those adjacent are being incorporated into 
the biannual drinking water sampling program. 

• Additional investigation of PFAS source(s) and transport pathways will be conducted during a future RI for the 
site. 
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Table 1. Area 6 Synoptic Groundwater Elevation Survey
Evaluation of Per‐ and Polyfluoroalkyl Substances, 1,4‐Dioxane, and Vinyl Chloride in Groundwater and Drinking Water
Ault Field, Area 6, Naval Air Station Whidbey Island
Oak Harbor, Washington

Well Name
Measurement 

Date
Top of Casing Elevation

(feet NAVD88)
Measured Total Depth

(feet btoc)
Depth to Water

(feet btoc)

Groundwater 
Elevation

(feet NAVD88)
6‐I‐1 12/4/2017 173.99 179.53 105.34 68.65
6‐I‐3 12/4/2017 198.62 180.14 124.81 73.81
6‐S‐2 12/5/2017 183.59 105.45 92.78 90.81
6‐S‐4 12/4/2017 212.97 143.05 136.22 76.75
6‐S‐7 12/4/2017 96.92 41.2 8.36 88.56
6‐S‐8 12/4/2017 163.67 86.13 73.21 90.46
6‐S‐14 12/4/2017 211.49 164.7 129.88 81.61
6‐S‐17 12/4/2017 206.09 146.81 127.33 78.76
6‐S‐19 12/4/2017 219.37 167.74 144.41 74.96
6‐S‐26 12/4/2017 128.48 76.82 38.38 90.10
6‐S‐31 12/4/2017 194.94 122.96 108.89 86.05
6‐S‐44 12/4/2017 UNK 98.23 83.73 UNK
MW‐10 12/4/2017 216.21 170.16 136.27 79.94
P‐4 12/5/2017 96.71 20.67 3.12 93.59

Notes:
btoc = below top of casing
NAVD88 = North American Vertical Datum of 1988
UNK = unknown
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Table 2. Water Quality Parameters ‐ Groundwater Monitoring Wells
Evaluation of Per‐ and Polyfluoroalkyl Substances, 1,4‐Dioxane, and Vinyl Chloride in Groundwater and Drinking Water
Ault Field, Area 6, Naval Air Station Whidbey Island
Oak Harbor, Washington

Well Name Sample ID  Sample Date Sample Time
Static Depth to
Water (ft btoc)

Total Volume Purged
(mL)

pH
Conductivity
(mS/cm)

Temperature
(oC)

Dissolved Oxygen
(mg/L)

Oxidation‐ Reduction
Potential (mV)

Turbidity
(NTU)

Comment ‐ internal use

6‐DW‐38A WI‐A06‐DW‐38A‐0218 2/20/2018 14:45 117.38 2520 7.85 0.963 9.24 1.41 ‐192 11.9 all parameters stabilized except temperature ‐ variable 
due to outside temps

6‐I‐1 WI‐A06‐6‐I‐01‐1217 12/5/2017 14:41 105.36 4000 8.29 0.325 10.73 8.28 204 2.3
6‐I‐3 WI‐A06‐6‐I‐03‐1217 12/6/2017 10:31 124.92 7500 7.8 0.32 10.07 7.45 ‐88 0.5
6‐S‐1 WI‐A06‐S‐01‐0218 2/19/2018 11:50 90.5 6750 7.37 0.484 11.06 6.99 69 0.85
6‐S‐2 WI‐A06‐6‐S‐02‐0218 2/23/2018 11:45 92.58 4030 8.19 0.291 11.19 6.55 220 4.9

6‐S‐04 WI‐A06‐6‐S‐04 12/11/2017 10:10 135.9 2500 7.14 0.508 9.69 0 ‐34 7.6
all parameters stabilized except temperature ‐ variable 
due to outside temps

6‐S‐05 WI‐A06‐6‐S‐05‐0218 2/23/2017 10:33 96.46 6600 8.42 0.41 11.49 5.03 228 26.6
6‐S‐7 WI‐A06‐6‐S‐07‐1217 12/7/2017 11:45 8.39 20700 7.49 0.766 10.32 7.26 ‐125 4.8
6‐S‐08 WI‐A06‐6‐S‐08‐1217 12/12/2017 9:30 73.19 6875 7.04 0.17 9.91 5.62 167 33.5
6‐S‐11 WI‐A06‐6‐S‐11‐0718 7/17/2018 17:30 106.76 6900 6.51 0.671 16.39 0.17 ‐85 44.8
6‐S‐12 WI‐A06‐6‐S‐12‐0119 1/23/2019 11:15 111.46 4900 6.99 0.818 9.9 3.34 ‐132 176
6‐S‐14 WI‐A06‐6‐S‐14‐1217 12/8/2017 13:08 129.82 7500 7.69 0.924 11.66 6.44 ‐84 3.9
6‐S‐17 WI‐A06‐6‐S‐17‐1217 12/6/2017 13:02 127.41 7500 7.57 0.986 13.25 7.32 85 0.9
6‐S‐19 WI‐A06‐6‐S‐19‐1217 12/11/2017 11:50 144.03 3000 7.34 0.789 11.32 0 40 2.7
6‐S‐24 WI‐A06‐6‐S‐24‐0818 8/30/2018 12:20 111.46 7292 7.65 0.617 14.11 6.66 152 9.8
6‐S‐26 WI‐A06‐6‐S‐26‐1217 12/7/2017 13:37 38.44 14000 8.35 0.832 10.31 8.44 ‐157 11.9
6‐S‐27 WI‐A06‐6‐S‐27‐0218 2/21/2018 11:14 121.75 6250 7.74 0.396 9.59 6.46 168 0.05
6‐S‐28 WI‐A06‐6‐S‐28‐0218 2/21/2018 11:12 121.68 2800 6.7 0.602 9.84 1.04 ‐146 12.3
6‐S‐31 WI‐A06‐6‐S‐31‐1217 12/11/2017 14:08 108.78 8750 7.88 0.504 9.69 2.01 179 3.7 purged > 1 hr. DO not stabilized
6‐S‐40 WI‐A06‐6‐S‐40‐0718 7/18/2018 9:45 90.93 7650 8.12 0.201 16.69 0.67 63 120
6‐S‐41 WI‐A06‐6‐S‐41‐0718 7/18/2018 13:36 100.04 11435 7.68 0.243 18.71 7.9 99 6.63
6‐S‐42 WI‐A06‐6‐S‐42‐0718 7/19/2018 9:40 109.68 10997 6.84 0.715 14.19 1.77 74 85.2
6‐S‐43 WI‐A06‐6‐S‐43‐0718 7/19/2018 13:49 99.13 8060 7.16 0.581 15.4 6.91 32 75.7 Do not stabilized
6‐S‐44 WI‐A06‐6‐S‐44‐1217 12/8/2017 10:44 83.72 5000 7.9 0.874 10.46 7.29 268 0

GTS_Effluent WI‐A06‐EFF01‐1217 12/5/2017 12:05 NA NA 7.9 0.854 8.9 23.61 205 25.4
GTS_Influent WI‐A06‐INF01‐1217 12/5/2017 12:15 NA NA 8.02 0.878 10.51 12.61 91 8.1

MW‐01 WI‐A06‐MW‐01‐0218 2/21/2018 15:06 79.45 14000 7.75 0.56 9.17 1.54 28 2.83
MW‐3B WI‐A06‐MW‐3B‐0218 2/22/2018 14:55 103.25 4600 7.53 0.793 9.57 2.49 70 0
MW‐06 WI‐A06‐MW‐06‐0218 2/16/2018 14:34 112.36 2500 7.38 0.608 10.83 1.83 ‐44 0
MW6 WI‐A06‐MW6‐0218 2/22/2018 11:51 112.65 5500 7.12 0.595 11.51 1.29 ‐109 0
MW‐10 WI‐A06‐MW‐10‐1217 12/7/2017 9:42 136.18 5250 7.5 0.641 13.93 6.68 ‐90 2.4
MW‐13 WI‐A06‐MW‐13‐0218 2/20/2018 11:05 105.8 3420 7.29 0.439 10.26 5.69 91 0.07
P‐4 WI‐A06‐P‐4‐1217 12/5/2017 10:45 3.12 3785 6.93 0.761 9.05 7.88 ‐39 >1000 Brown and muddy. No parameters stable.

Note: 
oC = degrees Celsius
ft btoc = feet below top of casing
ID = identification
mg/L = milligram(s) per liter
mL = milliliter(s)
mS/cm = milliseimens per centimeter
mV = millivolt(s)
NA = not applicable
NTU = nephelometric turbidity units
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Ault Field, Area 6, Naval Air Station Whidbey Island
Oak Harbor, Washington

Well Name
Sample ID
Sample Date
Chemical Name

Semivolatile Organic Compounds (ppt)
Perfluorobutanesulfonic acid (PFBS) ‐‐ 400,000 2.74 J 5.39 U 5.68 U 5.17 U 5.03 J 5 U
Perfluoroheptanoic acid (PFHpA) ‐‐ ‐‐ 1.7 J 5.39 U 5.68 U 5.17 U 5.25 U 5 U
Perfluorohexanesulfonic acid (PFHxS) ‐‐ ‐‐ 1.05 J 5.39 U 5.68 U 5.17 U 18 5 U
Perfluorohexanoic Acid (PFHxA) ‐‐ ‐‐ 15.7 5.4 U 5.7 U 5.2 U 5.25 U 6.84 J
Perfluorononanoic acid (PFNA) ‐‐ ‐‐ 1.35 J 5.39 U 5.68 U 5.17 U 5.25 U 5 U
Perfluorooctane Sulfonate (PFOS) 70 ‐‐ 2.77 J 5.39 U 5.68 U 5.17 U 5.25 U 5 U
Perfluorooctanoic acid (PFOA) 70 ‐‐ 5.98 U 1.09 J 5.68 U 5.17 U 9.64 5 U
PFOA + PFOS 70 ‐‐ 2.77 J 1.09 J NA NA 9.64 NA

Notes:
‐‐ = no screening criteria available
Shading indicates detection
Bolded text indicated exceedance of USEPA Lifetime Health Advisory
Underlined text indicated exceedance of USEPA Tapwater RSL, HQ = 1.0

HA = hazard quotient
ID = identification

NA = not applicable

ppt = parts per trillion
RSL = Regional Screening Level

USEPA = United States Environmental Protection Agency

Table 3. Analytical Results from Groundwater Monitoring Well and Treatment System 
Samples ‐ PFAS
Evaluation of Per‐ and Polyfluoroalkyl Substances, 1,4‐Dioxane, and Vinyl Chloride in 
Groundwater and Drinking Water

U = The material was analyzed for, but not detected

WI‐A06‐6‐DW‐38A‐0218 WI‐A06‐6‐I‐01‐1217 WI‐A06‐6‐I‐03‐1217 WI‐A06‐6‐S‐02‐0218
6‐DW‐38A 6‐I‐01 6‐I‐03 S‐01 6‐S‐02USEPA Lifetime 

Health Advisory 
(May 2016)

RSLs Tapwater HQ = 1.0 
(November 2018)

2/20/18 12/5/17 12/6/17 2/23/18

B = Analyte not detected above the level reported in blanks

J = Analyte present.  Value may or may not be accurate or precise

PFAS = per‐ and polyfluoroalkyl substances

WI‐A06‐6‐S‐04‐1217
6‐S‐04

WI‐A06‐S‐01‐0218
2/19/18 12/11/17
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Ault Field, Area 6, Naval Air Station Whidbey Island
Oak Harbor, Washington

Well Name
Sample ID
Sample Date
Chemical Name

Semivolatile Organic Compounds (ppt)
Perfluorobutanesulfonic acid (PFBS) ‐‐ 400,000
Perfluoroheptanoic acid (PFHpA) ‐‐ ‐‐
Perfluorohexanesulfonic acid (PFHxS) ‐‐ ‐‐
Perfluorohexanoic Acid (PFHxA) ‐‐ ‐‐
Perfluorononanoic acid (PFNA) ‐‐ ‐‐
Perfluorooctane Sulfonate (PFOS) 70 ‐‐
Perfluorooctanoic acid (PFOA) 70 ‐‐
PFOA + PFOS 70 ‐‐

Notes:
‐‐ = no screening criteria available
Shading indicates detection
Bolded text indicated exceedance of USEPA Lifetime Health Advisory
Underlined text indicated exceedance of USEPA Tapwater RSL, HQ = 1.0

HA = hazard quotient
ID = identification

NA = not applicable

ppt = parts per trillion
RSL = Regional Screening Level

USEPA = United States Environmental Protection Agency

Table 3. Analytical Results from Groundwater Monitoring Well and Treatment System 
Samples ‐ PFAS
Evaluation of Per‐ and Polyfluoroalkyl Substances, 1,4‐Dioxane, and Vinyl Chloride in 
Groundwater and Drinking Water

U = The material was analyzed for, but not detected

USEPA Lifetime 
Health Advisory 
(May 2016)

RSLs Tapwater HQ = 1.0 
(November 2018)

B = Analyte not detected above the level reported in blanks

J = Analyte present.  Value may or may not be accurate or precise

PFAS = per‐ and polyfluoroalkyl substances

5.12 U 5 U 13 5.04 U 9.31 9.44 9.32 J
5.12 U 0.654 J 10.3 5.04 U 5.13 J 4.67 U 4.01 J
4.45 J 3.66 J 35 5.04 U 20.1 14.2 12.6
5.12 U 5 U 40.7 5.04 U 29.9 29.3 27.6
5.12 U 5 U 5.39 U 5.04 U 4.17 U 4.67 U 4.81 U
5.12 U 5 U 5.39 U 5.04 U 4.17 U 4.67 U 4.81 U
5.12 U 5 U 39.2 5.04 U 43.4 24 22
NA NA 39.2 NA 43.4 24 22

WI‐A06‐6‐S‐05‐0218 WI‐A06‐6‐S‐05P‐0218 WI‐A06‐6‐S‐07‐1217
6‐S‐076‐S‐05

WI‐A06‐6‐S‐08‐1217
6‐S‐08 6‐S‐11

WI‐A06‐S‐11‐0718 WI‐A06‐S‐12‐0119 WI‐A06‐S‐12P‐0119
6‐S‐12

2/23/18 12/7/17 12/12/17 7/17/18 1/23/19 1/23/192/23/18
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Ault Field, Area 6, Naval Air Station Whidbey Island
Oak Harbor, Washington

Well Name
Sample ID
Sample Date
Chemical Name

Semivolatile Organic Compounds (ppt)
Perfluorobutanesulfonic acid (PFBS) ‐‐ 400,000
Perfluoroheptanoic acid (PFHpA) ‐‐ ‐‐
Perfluorohexanesulfonic acid (PFHxS) ‐‐ ‐‐
Perfluorohexanoic Acid (PFHxA) ‐‐ ‐‐
Perfluorononanoic acid (PFNA) ‐‐ ‐‐
Perfluorooctane Sulfonate (PFOS) 70 ‐‐
Perfluorooctanoic acid (PFOA) 70 ‐‐
PFOA + PFOS 70 ‐‐

Notes:
‐‐ = no screening criteria available
Shading indicates detection
Bolded text indicated exceedance of USEPA Lifetime Health Advisory
Underlined text indicated exceedance of USEPA Tapwater RSL, HQ = 1.0

HA = hazard quotient
ID = identification

NA = not applicable

ppt = parts per trillion
RSL = Regional Screening Level

USEPA = United States Environmental Protection Agency

Table 3. Analytical Results from Groundwater Monitoring Well and Treatment System 
Samples ‐ PFAS
Evaluation of Per‐ and Polyfluoroalkyl Substances, 1,4‐Dioxane, and Vinyl Chloride in 
Groundwater and Drinking Water

U = The material was analyzed for, but not detected

USEPA Lifetime 
Health Advisory 
(May 2016)

RSLs Tapwater HQ = 1.0 
(November 2018)

B = Analyte not detected above the level reported in blanks

J = Analyte present.  Value may or may not be accurate or precise

PFAS = per‐ and polyfluoroalkyl substances

10.2 5.25 U 4.22 J 4.15 J 4.23 J 4.68 J 9.28
3.61 J 5.25 U 1.66 J 1.95 J 4.24 U 4.35 U 13.4
13.8 5.25 U 6.21 J 5.39 J 16.4 13.9 47.8
25.6 5.25 U 21.8 22.8 12.5 12.2 35.2
5.25 U 5.25 U 5.17 U 5.21 U 4.24 U 4.35 U 3.71 J
5.25 U 5.25 U 5.17 U 5.21 U 4.24 U 4.35 U 5.6 J
19.6 5.25 U 4.21 J 4.2 J 4.24 U 4.35 U 52.3
19.6 NA 4.21 J 4.2 J NA NA 57.9

WI‐A06‐6‐S‐14‐1217
6‐S‐14

12/8/17
WI‐A06‐6‐S‐17‐1217

12/6/17 12/11/17
WI‐A06‐6‐S‐19‐1217 WI‐A06‐6‐S‐26‐1217

6‐S‐266‐S‐19 6‐S‐24
WI‐A06‐S‐24‐0818 WI‐A06‐S‐24P‐0818

6‐S‐17
WI‐A06‐6‐S‐19P‐1217

8/30/18 8/30/1812/11/17 12/7/17
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Ault Field, Area 6, Naval Air Station Whidbey Island
Oak Harbor, Washington

Well Name
Sample ID
Sample Date
Chemical Name

Semivolatile Organic Compounds (ppt)
Perfluorobutanesulfonic acid (PFBS) ‐‐ 400,000
Perfluoroheptanoic acid (PFHpA) ‐‐ ‐‐
Perfluorohexanesulfonic acid (PFHxS) ‐‐ ‐‐
Perfluorohexanoic Acid (PFHxA) ‐‐ ‐‐
Perfluorononanoic acid (PFNA) ‐‐ ‐‐
Perfluorooctane Sulfonate (PFOS) 70 ‐‐
Perfluorooctanoic acid (PFOA) 70 ‐‐
PFOA + PFOS 70 ‐‐

Notes:
‐‐ = no screening criteria available
Shading indicates detection
Bolded text indicated exceedance of USEPA Lifetime Health Advisory
Underlined text indicated exceedance of USEPA Tapwater RSL, HQ = 1.0

HA = hazard quotient
ID = identification

NA = not applicable

ppt = parts per trillion
RSL = Regional Screening Level

USEPA = United States Environmental Protection Agency

Table 3. Analytical Results from Groundwater Monitoring Well and Treatment System 
Samples ‐ PFAS
Evaluation of Per‐ and Polyfluoroalkyl Substances, 1,4‐Dioxane, and Vinyl Chloride in 
Groundwater and Drinking Water

U = The material was analyzed for, but not detected

USEPA Lifetime 
Health Advisory 
(May 2016)

RSLs Tapwater HQ = 1.0 
(November 2018)

B = Analyte not detected above the level reported in blanks

J = Analyte present.  Value may or may not be accurate or precise

PFAS = per‐ and polyfluoroalkyl substances

2.27 J 5.17 U 14.3 4.17 U 4.13 U 4.1 U 4.2 U
12.5 5.17 U 29.3 4.17 U 4.13 U 4.1 U 4.2 U
10.7 5.17 U 41.1 4.17 U 4.13 U 4.1 U 4.2 U
15.2 5.17 U 58.3 4.17 U 4.13 U 4.1 U 4.2 U
5.17 U 5.17 U 5.04 U 4.17 U 4.13 U 4.1 U 4.2 U
2.3 J 1.69 J 1.82 J 4.17 U 4.13 U 4.1 U 4.2 U

35.6 5.17 U 53.8 4.17 U 4.13 U 4.1 U 4.2 U
37.9 1.69 J 55.6 NA NA NA NA

6‐S‐31 6‐S‐40 6‐S‐41
WI‐A06‐6‐S‐27‐0218 WI‐A06‐6‐S‐28‐0218 WI‐A06‐6‐S‐31‐1217

7/18/18 7/18/18 7/19/18 7/19/18
WI‐A06‐6‐S‐40‐0718 WI‐A06‐6‐S‐41‐0718

6‐S‐27
WI‐A06‐6‐S‐42‐0718 WI‐A06‐6‐S‐42P‐0718

6‐S‐426‐S‐28

2/21/18 2/21/18 12/11/17
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Ault Field, Area 6, Naval Air Station Whidbey Island
Oak Harbor, Washington

Well Name
Sample ID
Sample Date
Chemical Name

Semivolatile Organic Compounds (ppt)
Perfluorobutanesulfonic acid (PFBS) ‐‐ 400,000
Perfluoroheptanoic acid (PFHpA) ‐‐ ‐‐
Perfluorohexanesulfonic acid (PFHxS) ‐‐ ‐‐
Perfluorohexanoic Acid (PFHxA) ‐‐ ‐‐
Perfluorononanoic acid (PFNA) ‐‐ ‐‐
Perfluorooctane Sulfonate (PFOS) 70 ‐‐
Perfluorooctanoic acid (PFOA) 70 ‐‐
PFOA + PFOS 70 ‐‐

Notes:
‐‐ = no screening criteria available
Shading indicates detection
Bolded text indicated exceedance of USEPA Lifetime Health Advisory
Underlined text indicated exceedance of USEPA Tapwater RSL, HQ = 1.0

HA = hazard quotient
ID = identification

NA = not applicable

ppt = parts per trillion
RSL = Regional Screening Level

USEPA = United States Environmental Protection Agency

Table 3. Analytical Results from Groundwater Monitoring Well and Treatment System 
Samples ‐ PFAS
Evaluation of Per‐ and Polyfluoroalkyl Substances, 1,4‐Dioxane, and Vinyl Chloride in 
Groundwater and Drinking Water

U = The material was analyzed for, but not detected

USEPA Lifetime 
Health Advisory 
(May 2016)

RSLs Tapwater HQ = 1.0 
(November 2018)

B = Analyte not detected above the level reported in blanks

J = Analyte present.  Value may or may not be accurate or precise

PFAS = per‐ and polyfluoroalkyl substances

4.24 U 10.5 10.5 10 10.6 62.5 J
4.24 U 13.4 11.8 11.3 11.3 22.3
4.24 U 62.5 43 49.2 45.7 16.6
9.46 44.7 40.7 37.4 39.5 111
4.24 U 6.3 J 5.43 U 5.39 U 5.43 U 5.17 U
4.24 U 5.17 U 5.43 U 5.39 U 5.43 U 5.17 U
4.24 U 96.9 35.8 28.6 35.1 5.17 U
NA 96.9 35.8 28.6 35.1 NA

INF01
WI‐A06‐6‐S‐43‐0718

6‐S‐43
WI‐A06‐6‐S‐44‐1217 WI‐A06‐EFF01‐1217 WI‐A06‐EFF01P‐1217

6‐S‐44 EFF01
WI‐A06‐INF01‐1217 WI‐A06‐MW‐01‐0218

MW‐01

12/5/17 2/21/187/19/18 12/8/17 12/5/17 12/5/17
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Ault Field, Area 6, Naval Air Station Whidbey Island
Oak Harbor, Washington

Well Name
Sample ID
Sample Date
Chemical Name

Semivolatile Organic Compounds (ppt)
Perfluorobutanesulfonic acid (PFBS) ‐‐ 400,000
Perfluoroheptanoic acid (PFHpA) ‐‐ ‐‐
Perfluorohexanesulfonic acid (PFHxS) ‐‐ ‐‐
Perfluorohexanoic Acid (PFHxA) ‐‐ ‐‐
Perfluorononanoic acid (PFNA) ‐‐ ‐‐
Perfluorooctane Sulfonate (PFOS) 70 ‐‐
Perfluorooctanoic acid (PFOA) 70 ‐‐
PFOA + PFOS 70 ‐‐

Notes:
‐‐ = no screening criteria available
Shading indicates detection
Bolded text indicated exceedance of USEPA Lifetime Health Advisory
Underlined text indicated exceedance of USEPA Tapwater RSL, HQ = 1.0

HA = hazard quotient
ID = identification

NA = not applicable

ppt = parts per trillion
RSL = Regional Screening Level

USEPA = United States Environmental Protection Agency

Table 3. Analytical Results from Groundwater Monitoring Well and Treatment System 
Samples ‐ PFAS
Evaluation of Per‐ and Polyfluoroalkyl Substances, 1,4‐Dioxane, and Vinyl Chloride in 
Groundwater and Drinking Water

U = The material was analyzed for, but not detected

USEPA Lifetime 
Health Advisory 
(May 2016)

RSLs Tapwater HQ = 1.0 
(November 2018)

B = Analyte not detected above the level reported in blanks

J = Analyte present.  Value may or may not be accurate or precise

PFAS = per‐ and polyfluoroalkyl substances

5.25 U 5.3 U 2.3 J 5.12 U 9.73
5.25 U 5.3 U 5.58 U 5.12 U 11.9
5.25 U 5.3 U 2.24 J 5.12 U 35
3.55 J 5.3 U 5.44 J 5.12 U 34.3
5.25 U 5.3 U 5.58 U 5.12 U 1.49 J
5.25 U 5.3 U 5.58 U 5.12 U 5.25 U
5.25 U 5.3 U 5.58 U 5.12 U 58.2
NA NA NA NA 58.2

WI‐A06‐MW‐10‐1217 WI‐A06‐MW‐13‐0218 WI‐A06‐P‐4‐1217
MW‐13 P‐4

WI‐A06‐MW03B‐0218 WI‐A06‐MW‐06‐0218
MW03B MW‐06 MW‐10

2/20/18 12/5/172/22/18 2/16/18 12/7/17
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Ault Field, Area 6, Naval Air Station Whidbey Island
Oak Harbor, Washington

Well Name
Sample ID
Sample Date
Chemical Name

Volatile Organic Compounds (ppb)
Vinyl chloride 2a 0.29b 0.04 U 0.04 U 0.04 U 0.04 U 0.04 U 0.04 U 0.04 U 0.04 U 0.04 U

Semivolatile Organic Compounds (ppb)
1,4‐Dioxane 35c 0.44d 1.7 0.029 U 0.031 U 0.029 U 0.029 U 0.032 U 4.4 3.8 J 3.7

Notes: C:\Users\jhosmer\Documents\Recent Work\2020\April\Whidbey Island\Tables\[Table_4_VOC_SVOC_MW_GETR.xlsx]

dThe MTCA method B cleanup level 
Shading indicates detection Collins, Ginger/CVO
Bolded text indicates exceedance of the PAL for groundwater plume delineation
Underlined text indicates exceedance of the PAL for providing an alternate source of drinking wate
‐‐ = no screening criteria available 4/26/2019 16:12
ID = identificatioin
J = Analyte present.  Value may or may not be 
accurate or precise
MCL = Maximum contaminant level
MTCA = Model toxics control act
PAL = project action level
ppb = parts per billion
U = The material was analyzed for, but not 

WI‐A06‐S‐01‐0218
1/23/19 1/23/19

WI‐A06‐S‐12P‐0119
2/19/18 2/19/18 7/17/18

WI‐A06‐S‐01P‐0218 WI‐A06‐S‐11‐0718 WI‐A06‐S‐12‐0119
6‐S‐11

2/20/18 2/23/18 2/23/18 2/23/18

6‐DW‐38A 6‐S‐02
WI‐A06‐6‐DW‐38A‐0218 WI‐A06‐6‐S‐02‐0218 WI‐A06‐6‐S‐05‐0218 WI‐A06‐6‐S‐05P‐0218

6‐S‐05S‐01 6‐S‐12

Table 4. Analytical Results from Groundwater Monitoring Well and Treatment System Samples ‐ 
Volatile and Semivolatile Organic Compounds
Evaluation of Per‐ and Polyfluoroalkyl Substances, 1,4‐Dioxane, and Vinyl Chloride in Groundwater and 
Drinking Water

cConcentration has been modified for an excess cancer risk of 1 x 10‐4. Integrated Risk Information 
System (IRIS). “1,4‐Dioxane (CASRN 123‐91‐1).” USEPA (2013)

bThe MTCA method B cleanup level, modified for an excess cancer risk of 1 x 10‐5.

PAL for Alternate 
Drinking Water

PAL for Groundwater 
Plume Delineation

aThe USEPA Federal maximum contaminant level
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Ault Field, Area 6, Naval Air Station Whidbey Island
Oak Harbor, Washington

Well Name
Sample ID
Sample Date
Chemical Name

Volatile Organic Compounds (ppb)
Vinyl chloride 2a 0.29b

Semivolatile Organic Compounds (ppb)
1,4‐Dioxane 35c 0.44d

Notes:

dThe MTCA method B cleanup level 
Shading indicates detection
Bolded text indicates exceedance of the PAL for groundwater plume delineation
Underlined text indicates exceedance of the PAL for providing an alternate source of drinking wate
‐‐ = no screening criteria available
ID = identificatioin
J = Analyte present.  Value may or may not be 
accurate or precise
MCL = Maximum contaminant level
MTCA = Model toxics control act
PAL = project action level
ppb = parts per billion
U = The material was analyzed for, but not 

Table 4. Analytical Results from Groundwater Monitoring Well and Treatment System Samples ‐ 
Volatile and Semivolatile Organic Compounds
Evaluation of Per‐ and Polyfluoroalkyl Substances, 1,4‐Dioxane, and Vinyl Chloride in Groundwater and 
Drinking Water

cConcentration has been modified for an excess cancer risk of 1 x 10‐4. Integrated Risk Information 
System (IRIS). “1,4‐Dioxane (CASRN 123‐91‐1).” USEPA (2013)

bThe MTCA method B cleanup level, modified for an excess cancer risk of 1 x 10‐5.

PAL for Alternate 
Drinking Water

PAL for Groundwater 
Plume Delineation

aThe USEPA Federal maximum contaminant level

0.04 U 0.04 U 0.04 U 0.04 U 0.04 U 0.04 U 0.04 U 0.04 U 1.8 J

0.17 J 0.16 J 0.029 U 0.029 U 0.047 U 0.047 U 0.2 0.15 J 2.8 J

2/21/188/30/18 7/18/18 7/18/18 7/19/18 7/19/18
WI‐A06‐S‐24‐0818

7/19/182/21/18
WI‐A06‐6‐S‐41‐0718 WI‐A06‐6‐S‐42‐0718 WI‐A06‐6‐S‐42P‐0718 WI‐A06‐6‐S‐43‐0718

8/30/18
WI‐A06‐S‐24P‐0818 WI‐A06‐6‐S‐27‐0218 WI‐A06‐6‐S‐28‐0218 WI‐A06‐6‐S‐40‐0718

6‐S‐436‐S‐27 6‐S‐28 6‐S‐40 6‐S‐41 6‐S‐426‐S‐24
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Ault Field, Area 6, Naval Air Station Whidbey Island
Oak Harbor, Washington

Well Name
Sample ID
Sample Date
Chemical Name

Volatile Organic Compounds (ppb)
Vinyl chloride 2a 0.29b

Semivolatile Organic Compounds (ppb)
1,4‐Dioxane 35c 0.44d

Notes:

dThe MTCA method B cleanup level 
Shading indicates detection
Bolded text indicates exceedance of the PAL for groundwater plume delineation
Underlined text indicates exceedance of the PAL for providing an alternate source of drinking wate
‐‐ = no screening criteria available
ID = identificatioin
J = Analyte present.  Value may or may not be 
accurate or precise
MCL = Maximum contaminant level
MTCA = Model toxics control act
PAL = project action level
ppb = parts per billion
U = The material was analyzed for, but not 

Table 4. Analytical Results from Groundwater Monitoring Well and Treatment System Samples ‐ 
Volatile and Semivolatile Organic Compounds
Evaluation of Per‐ and Polyfluoroalkyl Substances, 1,4‐Dioxane, and Vinyl Chloride in Groundwater and 
Drinking Water

cConcentration has been modified for an excess cancer risk of 1 x 10‐4. Integrated Risk Information 
System (IRIS). “1,4‐Dioxane (CASRN 123‐91‐1).” USEPA (2013)

bThe MTCA method B cleanup level, modified for an excess cancer risk of 1 x 10‐5.

PAL for Alternate 
Drinking Water

PAL for Groundwater 
Plume Delineation

aThe USEPA Federal maximum contaminant level

0.04 U 0.04 U 0.04 U 0.04 U

0.028 U 0.03 U 0.029 U 0.031 U

WI‐A06‐MW03B‐0218 WI‐A06‐MW‐06‐0218 WI‐A06‐MW‐13‐0218WI‐A06‐MW‐01‐0218
2/22/18 2/20/182/16/182/21/18

MW‐13MW‐01 MW‐03B MW‐06
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Ault Field, Area 6, Naval Air Station Whidbey Island
Oak Harbor, Washington

Well Name
Sample ID
Sample Date
Chemical Name

Semivolatile Organic Compounds (ppt)
Perfluorobutanesulfonic acid (PFBS) ‐‐ 400,000 5.39 U 5.12 U 5.68 U 5.08 U 5 U 5.43 U 13 10.7
Perfluoroheptanoic acid (PFHpA) ‐‐ ‐‐ 5.39 U 5.12 U 5.68 U 5.08 U 5 U 5.43 U 10.3 10.6
Perfluorohexanesulfonic acid (PFHxS) ‐‐ ‐‐ 5.39 U 2.6 J 5.68 U 2.2 J 5 U 1.64 JB 35 34.7 B
Perfluorohexanoic Acid (PFHxA) ‐‐ ‐‐ 5.39 U 5.12 U 5.68 U 5.08 U 6.84 J 8.48 J 40.7 44.6
Perfluorononanoic acid (PFNA) ‐‐ ‐‐ 5.39 U 5.12 U 5.68 U 5.08 U 5 U 5.43 U 5.39 U 5.25 U
Perfluorooctane Sulfonate (PFOS) 70 ‐‐ 5.39 U 5.12 U 5.68 U 5.08 U 5 U 5.43 U 5.39 U 5.25 U
Perfluorooctanoic acid (PFOA) 70 ‐‐ 1.09 J 1.14 JB 5.68 U 5.08 U 5 U 2.84 JB 39.2 39.2 B
PFOA+PFOS 70 ‐‐ 1.09 J 1.14 JB NA NA NA 2.84 JB 39.2 39.2 B

Notes: https://jacobsengineering.sharepoint.com/sites/695610/Deliverables/Area6_SI_Report/Tables/[Table_5_TOP_MW_GETR.xlsx]
Shading indicates detection Collins, Ginger/CVO
Bolded text indicated exceedance of USEPA Lifetime Health Advisory 4/26/2019 10:21
Underlined text indicated exceedance of USEPA Tapwater RSL, HQ = 1.0
‐‐ = no screening criteria available

HQ = hazard quotient
ID = identification

NA = not applicable
PFAS = per‐ and polyfluoroalkyl substances
ppt = parts per trillion
RSL = Regional Screening Level
TOP = total oxidizable precursor
U = The material was analyzed for, but not 
USEPA = United States Environmental Protection Agency

WI‐A06‐6‐S‐07‐1217 WI‐A06‐6‐S‐07‐1217‐TOP
12/5/17 12/5/17 12/6/17 12/6/17 12/11/17 12/11/17 12/7/17 12/7/17

Table 5. Comparison of Standard PFAS and TOP Assay PFAS Analytical Results from 
Groundwater Monitoring Well and Treatment System Samples
Evaluation of Per‐ and Polyfluoroalkyl Substances, 1,4‐Dioxane, and Vinyl Chloride in 
Groundwater and Drinking Water

B = Analyte not detected above the level reported in blanks

J = Analyte present.  Value may or may not be accurate or precise

USEPA Lifetime Health 
Advisory (May 2016)

RSLs Tapwater HQ = 
1.0 (November 2018)

6‐I‐01 6‐I‐03 6‐S‐04
WI‐A06‐6‐I‐01‐1217 WI‐A06‐6‐I‐01‐1217‐TOP WI‐A06‐6‐I‐03‐1217 WI‐A06‐6‐I‐03‐1217‐TOP WI‐A06‐6‐S‐04‐1217 WI‐A06‐6‐S‐04‐1217‐TOP

6‐S‐07
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Ault Field, Area 6, Naval Air Station Whidbey Island
Oak Harbor, Washington

Well Name
Sample ID
Sample Date
Chemical Name

Semivolatile Organic Compounds (ppt)
Perfluorobutanesulfonic acid (PFBS) ‐‐ 400,000
Perfluoroheptanoic acid (PFHpA) ‐‐ ‐‐
Perfluorohexanesulfonic acid (PFHxS) ‐‐ ‐‐
Perfluorohexanoic Acid (PFHxA) ‐‐ ‐‐
Perfluorononanoic acid (PFNA) ‐‐ ‐‐
Perfluorooctane Sulfonate (PFOS) 70 ‐‐
Perfluorooctanoic acid (PFOA) 70 ‐‐
PFOA+PFOS 70 ‐‐

Notes:
Shading indicates detection
Bolded text indicated exceedance of USEPA Lifetime Health Advisory
Underlined text indicated exceedance of USEPA Tapwater RSL, HQ = 1.0
‐‐ = no screening criteria available

HQ = hazard quotient
ID = identification

NA = not applicable
PFAS = per‐ and polyfluoroalkyl substances
ppt = parts per trillion
RSL = Regional Screening Level
TOP = total oxidizable precursor
U = The material was analyzed for, but not 
USEPA = United States Environmental Protection Agency

Table 5. Comparison of Standard PFAS and TOP Assay PFAS Analytical Results from 
Groundwater Monitoring Well and Treatment System Samples
Evaluation of Per‐ and Polyfluoroalkyl Substances, 1,4‐Dioxane, and Vinyl Chloride in 
Groundwater and Drinking Water

B = Analyte not detected above the level reported in blanks

J = Analyte present.  Value may or may not be accurate or precise

USEPA Lifetime Health 
Advisory (May 2016)

RSLs Tapwater HQ = 
1.0 (November 2018)

5.04 U 5.25 U 10.2 8.99 5.25 U 5.34 U 4.22 J 5.01 J
5.04 U 5.25 U 3.61 J 3.44 J 5.25 U 5.34 U 1.66 J 5.25 U
5.04 U 5.25 U 13.8 15.3 B 5.25 U 2.64 JB 6.21 J 5.37 JB
5.04 U 5.25 U 25.6 33.2 5.25 U 2.65 J 21.8 27.1
5.04 U 5.25 U 5.25 U 5.39 U 5.25 U 5.34 U 5.17 U 5.25 U
5.04 U 5.25 U 5.25 U 5.39 U 5.25 U 5.34 U 5.17 U 5.25 U
5.04 U 5.25 U 19.6 20 B 5.25 U 4.11 JB 4.21 J 7.47 JB
NA NA 19.6 20 B NA 4.11 JB 4.21 J 7.47 JB

WI‐A06‐6‐S‐17‐1217‐TOP WI‐A06‐6‐S‐19‐1217 WI‐A06‐6‐S‐19‐1217‐TOPWI‐A06‐6‐S‐14‐1217‐TOP WI‐A06‐6‐S‐17‐1217WI‐A06‐6‐S‐08‐1217 WI‐A06‐6‐S‐08‐1217‐TOP WI‐A06‐6‐S‐14‐1217
12/12/17 12/12/17 12/8/17 12/8/17 12/6/17 12/6/17 12/11/17 12/11/17

6‐S‐08 6‐S‐14 6‐S‐17 6‐S‐19
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Ault Field, Area 6, Naval Air Station Whidbey Island
Oak Harbor, Washington

Well Name
Sample ID
Sample Date
Chemical Name

Semivolatile Organic Compounds (ppt)
Perfluorobutanesulfonic acid (PFBS) ‐‐ 400,000
Perfluoroheptanoic acid (PFHpA) ‐‐ ‐‐
Perfluorohexanesulfonic acid (PFHxS) ‐‐ ‐‐
Perfluorohexanoic Acid (PFHxA) ‐‐ ‐‐
Perfluorononanoic acid (PFNA) ‐‐ ‐‐
Perfluorooctane Sulfonate (PFOS) 70 ‐‐
Perfluorooctanoic acid (PFOA) 70 ‐‐
PFOA+PFOS 70 ‐‐

Notes:
Shading indicates detection
Bolded text indicated exceedance of USEPA Lifetime Health Advisory
Underlined text indicated exceedance of USEPA Tapwater RSL, HQ = 1.0
‐‐ = no screening criteria available

HQ = hazard quotient
ID = identification

NA = not applicable
PFAS = per‐ and polyfluoroalkyl substances
ppt = parts per trillion
RSL = Regional Screening Level
TOP = total oxidizable precursor
U = The material was analyzed for, but not 
USEPA = United States Environmental Protection Agency

Table 5. Comparison of Standard PFAS and TOP Assay PFAS Analytical Results from 
Groundwater Monitoring Well and Treatment System Samples
Evaluation of Per‐ and Polyfluoroalkyl Substances, 1,4‐Dioxane, and Vinyl Chloride in 
Groundwater and Drinking Water

B = Analyte not detected above the level reported in blanks

J = Analyte present.  Value may or may not be accurate or precise

USEPA Lifetime Health 
Advisory (May 2016)

RSLs Tapwater HQ = 
1.0 (November 2018)

4.15 J 4.79 J 9.28 9.45 14.3 15.4
1.95 J 5.25 U 13.4 12.6 29.3 30.5
5.39 J 6.34 JB 47.8 50.2 B 41.1 51.4 B
22.8 29 35.2 41.3 58.3 71.2
5.21 U 5.25 U 3.71 J 6.03 J 5.04 U 5.53 U
5.21 U 5.25 U 5.6 J 10.1 1.82 J 5.53 U
4.2 J 8.04 JB 52.3 54.7 B 53.8 55.3 B
4.2 J 8.04 JB 57.9 64.8 55.6 55.3 B

WI‐A06‐6‐S‐19P‐1217 WI‐A06‐6‐S‐19P‐1217‐TOP
12/11/17 12/11/17

WI‐A06‐6‐S‐26‐1217 WI‐A06‐6‐S‐26‐1217‐TOP WI‐A06‐6‐S‐31‐1217 WI‐A06‐6‐S‐31‐1217‐TOP
6‐S‐19

12/7/17 12/7/17 12/11/17 12/11/17

6‐S‐26 6‐S‐31
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Ault Field, Area 6, Naval Air Station Whidbey Island
Oak Harbor, Washington

Well Name
Sample ID
Sample Date
Chemical Name

Semivolatile Organic Compounds (ppt)
Perfluorobutanesulfonic acid (PFBS) ‐‐ 400,000
Perfluoroheptanoic acid (PFHpA) ‐‐ ‐‐
Perfluorohexanesulfonic acid (PFHxS) ‐‐ ‐‐
Perfluorohexanoic Acid (PFHxA) ‐‐ ‐‐
Perfluorononanoic acid (PFNA) ‐‐ ‐‐
Perfluorooctane Sulfonate (PFOS) 70 ‐‐
Perfluorooctanoic acid (PFOA) 70 ‐‐
PFOA+PFOS 70 ‐‐

Notes:
Shading indicates detection
Bolded text indicated exceedance of USEPA Lifetime Health Advisory
Underlined text indicated exceedance of USEPA Tapwater RSL, HQ = 1.0
‐‐ = no screening criteria available

HQ = hazard quotient
ID = identification

NA = not applicable
PFAS = per‐ and polyfluoroalkyl substances
ppt = parts per trillion
RSL = Regional Screening Level
TOP = total oxidizable precursor
U = The material was analyzed for, but not 
USEPA = United States Environmental Protection Agency

Table 5. Comparison of Standard PFAS and TOP Assay PFAS Analytical Results from 
Groundwater Monitoring Well and Treatment System Samples
Evaluation of Per‐ and Polyfluoroalkyl Substances, 1,4‐Dioxane, and Vinyl Chloride in 
Groundwater and Drinking Water

B = Analyte not detected above the level reported in blanks

J = Analyte present.  Value may or may not be accurate or precise

USEPA Lifetime Health 
Advisory (May 2016)

RSLs Tapwater HQ = 
1.0 (November 2018)

4.1 U 4.13 U 4.2 U 4.2 U 4.24 U 4.2 U 10.5 11.2
4.1 U 4.13 U 4.2 U 4.2 U 4.24 U 4.2 U 13.4 12.8
4.1 U 3.51 J 4.2 U 4.2 U 4.24 U 4.2 U 62.5 48.5 B
4.1 U 4.13 U 4.2 U 4.2 U 9.46 8.35 J 44.7 54.2
4.1 U 4.13 U 4.2 U 4.2 U 4.24 U 4.2 U 6.3 J 7.39 J
4.1 U 4.13 U 4.2 U 4.2 U 4.24 U 4.2 U 5.17 U 5.51 J
4.1 U 4.13 U 4.2 U 4.2 U 4.24 U 4.2 U 96.9 87.3 B
NA NA NA NA NA NA 96.9 92.8

WI‐A06‐6‐S‐44‐1217 WI‐A06‐6‐S‐44‐1217‐TOP
7/19/18 7/19/18 7/19/18 12/8/17

WI‐A06‐6‐S‐42‐0718‐TOP WI‐A06‐6‐S‐42P‐0718 WI‐A06‐6‐S‐42P‐0718‐TOP WI‐A06‐6‐S‐43‐0718 WI‐A06‐6‐S‐43‐0718‐TOPWI‐A06‐6‐S‐42‐0718
6‐S‐446‐S‐42

12/8/177/19/18 7/19/18 7/19/18

6‐S‐43
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Ault Field, Area 6, Naval Air Station Whidbey Island
Oak Harbor, Washington

Well Name
Sample ID
Sample Date
Chemical Name

Semivolatile Organic Compounds (ppt)
Perfluorobutanesulfonic acid (PFBS) ‐‐ 400,000
Perfluoroheptanoic acid (PFHpA) ‐‐ ‐‐
Perfluorohexanesulfonic acid (PFHxS) ‐‐ ‐‐
Perfluorohexanoic Acid (PFHxA) ‐‐ ‐‐
Perfluorononanoic acid (PFNA) ‐‐ ‐‐
Perfluorooctane Sulfonate (PFOS) 70 ‐‐
Perfluorooctanoic acid (PFOA) 70 ‐‐
PFOA+PFOS 70 ‐‐

Notes:
Shading indicates detection
Bolded text indicated exceedance of USEPA Lifetime Health Advisory
Underlined text indicated exceedance of USEPA Tapwater RSL, HQ = 1.0
‐‐ = no screening criteria available

HQ = hazard quotient
ID = identification

NA = not applicable
PFAS = per‐ and polyfluoroalkyl substances
ppt = parts per trillion
RSL = Regional Screening Level
TOP = total oxidizable precursor
U = The material was analyzed for, but not 
USEPA = United States Environmental Protection Agency

Table 5. Comparison of Standard PFAS and TOP Assay PFAS Analytical Results from 
Groundwater Monitoring Well and Treatment System Samples
Evaluation of Per‐ and Polyfluoroalkyl Substances, 1,4‐Dioxane, and Vinyl Chloride in 
Groundwater and Drinking Water

B = Analyte not detected above the level reported in blanks

J = Analyte present.  Value may or may not be accurate or precise

USEPA Lifetime Health 
Advisory (May 2016)

RSLs Tapwater HQ = 
1.0 (November 2018)

10.5 12.3 10 10.9 10.6 12.3
11.8 14.6 11.3 16 11.3 16.5
43 45.8 49.2 56.7 45.7 50.3

40.7 49.8 37.4 50.4 39.5 53.7
5.43 U 5.25 U 5.39 U 5.08 U 5.43 U 5.04 U
5.43 U 5.25 U 5.39 U 5.08 U 5.43 U 5.04 U
35.8 42.7 B 28.6 47.4 B 35.1 44 B
35.8 42.7 B 28.6 47.4 B 35.1 44 B

WI‐A06‐EFF01P‐1217‐TOP WI‐A06‐INF01‐1217 WI‐A06‐INF01‐1217‐TOPWI‐A06‐EFF01‐1217 WI‐A06‐EFF01‐1217‐TOP WI‐A06‐EFF01P‐1217
12/5/17 12/5/17 12/5/1712/5/17 12/5/17 12/5/17

INF01EFF01
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Ault Field, Area 6, Naval Air Station Whidbey Island
Oak Harbor, Washington

Well Name
Sample ID
Sample Date
Chemical Name

Semivolatile Organic Compounds (ppt)
Perfluorobutanesulfonic acid (PFBS) ‐‐ 400,000
Perfluoroheptanoic acid (PFHpA) ‐‐ ‐‐
Perfluorohexanesulfonic acid (PFHxS) ‐‐ ‐‐
Perfluorohexanoic Acid (PFHxA) ‐‐ ‐‐
Perfluorononanoic acid (PFNA) ‐‐ ‐‐
Perfluorooctane Sulfonate (PFOS) 70 ‐‐
Perfluorooctanoic acid (PFOA) 70 ‐‐
PFOA+PFOS 70 ‐‐

Notes:
Shading indicates detection
Bolded text indicated exceedance of USEPA Lifetime Health Advisory
Underlined text indicated exceedance of USEPA Tapwater RSL, HQ = 1.0
‐‐ = no screening criteria available

HQ = hazard quotient
ID = identification

NA = not applicable
PFAS = per‐ and polyfluoroalkyl substances
ppt = parts per trillion
RSL = Regional Screening Level
TOP = total oxidizable precursor
U = The material was analyzed for, but not 
USEPA = United States Environmental Protection Agency

Table 5. Comparison of Standard PFAS and TOP Assay PFAS Analytical Results from 
Groundwater Monitoring Well and Treatment System Samples
Evaluation of Per‐ and Polyfluoroalkyl Substances, 1,4‐Dioxane, and Vinyl Chloride in 
Groundwater and Drinking Water

B = Analyte not detected above the level reported in blanks

J = Analyte present.  Value may or may not be accurate or precise

USEPA Lifetime Health 
Advisory (May 2016)

RSLs Tapwater HQ = 
1.0 (November 2018)

2.3 J 2.39 J 9.73 11.6
5.58 U 5.21 U 11.9 16.2
2.24 J 4.27 JB 35 36.2
5.44 J 5.56 J 34.3 45.4
5.58 U 5.21 U 1.49 J 3.31 J
5.58 U 5.21 U 5.25 U 6.18 J
5.58 U 6.31 JB 58.2 64.6 B
NA 6.31 JB 58.2 70.8 JB

WI‐A06‐P‐4‐1217‐TOPWI‐A06‐MW‐10‐1217 WI‐A06‐MW‐10‐1217‐TOP WI‐A06‐P‐4‐1217
12/5/17 12/5/1712/7/17 12/7/17

MW‐10 P‐4
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Table 6. Analytical Results from Private Drinking Water and Groundwater Well Samples ‐ PFAS

Ault Field, Area 6, Naval Air Station Whidbey Island
Oak Harbor, Washington

Well Name
Sample ID
Sample Date
Chemical Name

Semivolatile Organic Compounds (ppt)
Perfluorobutanesulfonic acid (PFBS) ‐‐ 400,000 5.25 U 5.02 U 41.8 37.9 28.9 26.2 28.9 5 U 4.94 U
Perfluoroheptanoic acid (PFHpA) ‐‐ ‐‐ 5.25 U 5.02 U 19.9 1.52 J 20.2 16.2 21.4 5 U 4.94 U
Perfluorohexanesulfonic acid (PFHxS) ‐‐ ‐‐ 5.25 U 1.31 J 108 50.6 210 200 232 5 U 4.94 U
Perfluorohexanoic Acid (PFHxA) ‐‐ ‐‐ 5.25 U 5.02 U 55.7 4.92 U 48.6 37.5 49.8 5 U 4.94 U
Perfluorononanoic acid (PFNA) ‐‐ ‐‐ 5.25 U 5.02 U 5.08 U 4.92 U 4.98 U 4.98 U 1.67 J 5 U 4.94 U
Perfluorooctane Sulfonate (PFOS) 70 ‐‐ 5.25 U 5.02 U 7.59 J 2.77 J 64.1 95.3 63.8 5 U 4.94 U
Perfluorooctanoic acid (PFOA) 70 ‐‐ 5.25 U 5.02 U 27.9 4.15 J 57.7 55.4 55.3 5 U 4.94 U
PFOA + PFOS 70 ‐‐ NA NA 35.5 6.9 J 121.8 150.7 119.1 NA NA

Notes: https://jacobsengineering.sharepoint.com/sites/695610/Deliverables/Area6_SI_Report/Tables/[Table_6_PFAS_Residential.xlsx
Shading indicates detection Collins, Ginger/CVO
Bolded text indicated exceedance of USEPA Lifetime Health Advisory
Underlined text indicated exceedance of USEPA Tapwater RSL, HQ = 1.0 5/1/2019 16:17
‐‐ = no screening criteria available
HQ = hazard quotient
ID = identificaiton
J = Analyte present.  Value may or may not be accurate or precise
NA = not applicable
PFAS = per‐ and polyfluoroalkyl substances
ppt = parts per trillion
RSL = Regional screening level
U = The material was analyzed for, but not 
USEPA = United States Environmental Protection Agency

Evaluation of Per‐ and Polyfluoroalkyl Substances, 1,4‐Dioxane, and Vinyl Chloride in Groundwater and
Drinking Water

USEPA Lifetime Health 
Advisory (May 2016)

RSLs Tapwater HQ = 1.0 
(November 2018)

RW05 RW06 RW07RW01 RW02 RW03 RW04
WI‐A06‐RW01‐0218 WI‐A06‐RW02‐0218 WI‐A06‐RW03‐0218 WI‐A06‐RW04‐0218 WI‐A06‐RW05‐0218 WI‐A06‐RW05‐0818 WI‐A06‐RW05P‐0218 WI‐A06‐RW06‐0218 WI‐A06‐RW07‐0218

2/5/18 2/5/18 2/5/18 2/5/18 2/6/18 8/29/18 2/6/18 2/6/18 2/6/18
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Table 6. Analytical Results from Private Drinking Water and Groundwater Well Samples ‐ PFAS

Ault Field, Area 6, Naval Air Station Whidbey Island
Oak Harbor, Washington

Well Name
Sample ID
Sample Date
Chemical Name

Semivolatile Organic Compounds (ppt)
Perfluorobutanesulfonic acid (PFBS) ‐‐ 400,000
Perfluoroheptanoic acid (PFHpA) ‐‐ ‐‐
Perfluorohexanesulfonic acid (PFHxS) ‐‐ ‐‐
Perfluorohexanoic Acid (PFHxA) ‐‐ ‐‐
Perfluorononanoic acid (PFNA) ‐‐ ‐‐
Perfluorooctane Sulfonate (PFOS) 70 ‐‐
Perfluorooctanoic acid (PFOA) 70 ‐‐
PFOA + PFOS 70 ‐‐

Notes:
Shading indicates detection
Bolded text indicated exceedance of USEPA Lifetime Health Advisory
Underlined text indicated exceedance of USEPA Tapwater RSL, HQ = 1.0
‐‐ = no screening criteria available
HQ = hazard quotient
ID = identificaiton
J = Analyte present.  Value may or may not be accurate or precise
NA = not applicable
PFAS = per‐ and polyfluoroalkyl substances
ppt = parts per trillion
RSL = Regional screening level
U = The material was analyzed for, but not 
USEPA = United States Environmental Protection Agency

Evaluation of Per‐ and Polyfluoroalkyl Substances, 1,4‐Dioxane, and Vinyl Chloride in Groundwater and
Drinking Water

USEPA Lifetime Health 
Advisory (May 2016)

RSLs Tapwater HQ = 1.0 
(November 2018)

23 25.9 4.43 U 4.55 U 4.53 U 2.27 J 4.94 U 58 4.9 U
8.81 J 11.3 4.43 U 4.55 U 4.53 U 4.63 U 4.94 U 16.3 4.9 U
116 103 4.43 U 4.55 U 4.53 U 1.51 J 4.94 U 260 4.9 U
15.1 18.6 0.829 J 4.55 U 4.53 U 4.63 U 0.676 J 60.5 4.9 U
2.51 J 3.4 J 4.43 U 4.55 U 4.53 U 4.63 U 4.94 U 5.12 U 4.9 U
78.2 95.7 4.43 U 4.55 U 4.53 U 4.63 U 4.94 U 7.68 J 4.9 U
25.4 31.2 4.43 U 4.55 U 4.53 U 1.03 J 4.94 U 21.8 4.9 U

103.6 126.9 NA NA NA 1.03 J NA 29.5 NA

RW08 RW09 RW10 RW11 RW12 RW13 RW14 RW15
WI‐A06‐RW08‐0218 WI‐A06‐RW08‐0918 WI‐A06‐RW10‐0218 WI‐A06‐RW11‐0218 WI‐A06‐RW12‐0218 WI‐A06‐RW13‐0218 WI‐A06‐RW14‐0218 WI‐A06‐RW15‐0218WI‐A06‐RW09‐0218
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Table 6. Analytical Results from Private Drinking Water and Groundwater Well Samples ‐ PFAS

Ault Field, Area 6, Naval Air Station Whidbey Island
Oak Harbor, Washington

Well Name
Sample ID
Sample Date
Chemical Name

Semivolatile Organic Compounds (ppt)
Perfluorobutanesulfonic acid (PFBS) ‐‐ 400,000
Perfluoroheptanoic acid (PFHpA) ‐‐ ‐‐
Perfluorohexanesulfonic acid (PFHxS) ‐‐ ‐‐
Perfluorohexanoic Acid (PFHxA) ‐‐ ‐‐
Perfluorononanoic acid (PFNA) ‐‐ ‐‐
Perfluorooctane Sulfonate (PFOS) 70 ‐‐
Perfluorooctanoic acid (PFOA) 70 ‐‐
PFOA + PFOS 70 ‐‐

Notes:
Shading indicates detection
Bolded text indicated exceedance of USEPA Lifetime Health Advisory
Underlined text indicated exceedance of USEPA Tapwater RSL, HQ = 1.0
‐‐ = no screening criteria available
HQ = hazard quotient
ID = identificaiton
J = Analyte present.  Value may or may not be accurate or precise
NA = not applicable
PFAS = per‐ and polyfluoroalkyl substances
ppt = parts per trillion
RSL = Regional screening level
U = The material was analyzed for, but not 
USEPA = United States Environmental Protection Agency

Evaluation of Per‐ and Polyfluoroalkyl Substances, 1,4‐Dioxane, and Vinyl Chloride in Groundwater and
Drinking Water

USEPA Lifetime Health 
Advisory (May 2016)

RSLs Tapwater HQ = 1.0 
(November 2018)

5.04 U 4.5 U 4.51 U 22.6 22 20.5 64.7 64.9 68.2
5.04 U 4.5 U 4.51 U 9.21 J 11.4 11.3 33.4 37.6 36.5
5.04 U 4.5 U 4.51 U 135 87.5 125 233 J 224 242

0.906 J 4.5 U 4.51 U 26.1 27.8 29.3 61.8 69.2 67.3
5.04 U 4.5 U 4.51 U 4.83 U 5.51 U 1.59 J 2.36 J 4.98 U 4.77 U
5.04 U 4.5 U 4.51 U 44.7 18 43 75.1 73.8 80.1
5.04 U 4.5 U 4.51 U 29.1 26.1 30.6 44.7 45.6 48.2
NA NA NA 73.8 44.1 73.6 119.8 119.4 128.3

RW17
WI‐A06‐RW19‐0818 WI‐A06‐RW19P‐0818

RW18 RW19RW16
WI‐A06‐RW18P‐0418WI‐A06‐RW16‐0218 WI‐A06‐RW17‐0218 WI‐A06‐RW17P‐0218 WI‐A06‐RW18‐0418 WI‐A06‐RW18‐0818 WI‐A06‐RW19‐0318

2/20/18 2/20/182/14/18 4/20/18 8/29/18 4/20/18 3/28/18 8/28/18 8/28/18
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Table 6. Analytical Results from Private Drinking Water and Groundwater Well Samples ‐ PFAS

Ault Field, Area 6, Naval Air Station Whidbey Island
Oak Harbor, Washington

Well Name
Sample ID
Sample Date
Chemical Name

Semivolatile Organic Compounds (ppt)
Perfluorobutanesulfonic acid (PFBS) ‐‐ 400,000
Perfluoroheptanoic acid (PFHpA) ‐‐ ‐‐
Perfluorohexanesulfonic acid (PFHxS) ‐‐ ‐‐
Perfluorohexanoic Acid (PFHxA) ‐‐ ‐‐
Perfluorononanoic acid (PFNA) ‐‐ ‐‐
Perfluorooctane Sulfonate (PFOS) 70 ‐‐
Perfluorooctanoic acid (PFOA) 70 ‐‐
PFOA + PFOS 70 ‐‐

Notes:
Shading indicates detection
Bolded text indicated exceedance of USEPA Lifetime Health Advisory
Underlined text indicated exceedance of USEPA Tapwater RSL, HQ = 1.0
‐‐ = no screening criteria available
HQ = hazard quotient
ID = identificaiton
J = Analyte present.  Value may or may not be accurate or precise
NA = not applicable
PFAS = per‐ and polyfluoroalkyl substances
ppt = parts per trillion
RSL = Regional screening level
U = The material was analyzed for, but not 
USEPA = United States Environmental Protection Agency

Evaluation of Per‐ and Polyfluoroalkyl Substances, 1,4‐Dioxane, and Vinyl Chloride in Groundwater and
Drinking Water

USEPA Lifetime Health 
Advisory (May 2016)

RSLs Tapwater HQ = 1.0 
(November 2018)

20 18.7 4.81 U 4.86 U 12.8 12.2
3.33 J 5.17 U 4.81 U 4.86 U 4.96 U 4.86 U
118 119 4.81 U 4.86 U 53.2 47.7
19.1 17.5 4.81 U 4.86 U 4.96 U 4.86 U
4.84 U 5.17 U 4.81 U 4.86 U 4.96 U 4.86 U
30.5 27.8 4.81 U 4.86 U 54.2 53.2
43.7 45.3 4.81 U 4.86 U 7.72 J 8.07 J
74.2 73.1 NA NA 61.9 61.3

RW22
WI‐A06‐RW22‐0419 WI‐A06‐RW22P‐0419

4/17/19 4/17/19
WI‐A06‐RW21P‐0818WI‐A06‐RW20‐0418 WI‐A06‐RW20‐0818 WI‐A06‐RW21‐0818

RW20 RW21

4/20/18 8/30/18 8/27/18 8/27/18
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Ault Field, Area 6, Naval Air Station Whidbey Island
Oak Harbor, Washington

Well Name
Sample ID
Sample Date
Chemical Name

Volatile Organic Compounds (ppb)
Vinyl chloride 2a 0.29b 0.04 U 0.04 U 0.04 U 0.04 U 0.04 U 0.04 U 0.04 U

Semivolatile Organic Compounds (ppb)
1,4‐Dioxane 35c 0.44d 0.029 U 0.029 U 0.081 J 0.029 U 0.053 J 0.055 J 0.03 U

Notes: C:\Users\jhosmer\Documents\Recent Work\2020\April\Whidbey Island\Tables\[Table_7_VOC_SVOC_Residential.xlsx]

dThe MTCA method B cleanup level 
Shading indicates detection Collins, Ginger/CVO
Bolded text indicates exceedance of the PAL for groundwater plume delineation
Underlined text indicates exceedance of the PAL for providing an alternate source of drinking water
‐‐ = no screening criteria available
ID = identification
J = Analyte present.  Value may or may not be 
accurate or precise
MCL = Maximum contaminant level
MTCA = Model toxics control act
PAL = project action level
ppb = parts per billion
U = The material was analyzed for, but not 

Table 7. Analytical Results from Private Drinking Water and Groundwater Well Samples ‐ Volatile and 
Semivolatile Organic Compounds
Evaluation of Per‐ and Polyfluoroalkyl Substances, 1,4‐Dioxane, and Vinyl Chloride in Groundwater and 
Drinking Water

bThe MTCA method B cleanup level, modified for an excess cancer risk of 1 x 10‐5.
cConcentration has been modified for an excess cancer risk of 1 x 10‐4. Integrated Risk Information 
System (IRIS). “1,4‐Dioxane (CASRN 123‐91‐1).” USEPA (2013)

UJ = Analyte not detected, quantitation limit may be inaccurate

PAL for Alternate 
Drinking Water

PAL for Groundwater 
Plume Delineation

aThe USEPA Federal maximum contaminant level

RW01 RW02 RW03 RW04
WI‐A06‐RW01‐0218 WI‐A06‐RW02‐0218 WI‐A06‐RW03‐0218 WI‐A06‐RW04‐0218 WI‐A06‐RW05‐0218 WI‐A06‐RW05P‐0218

RW05 RW06
WI‐A06‐RW06‐0218

2/6/18 2/6/182/5/18 2/5/18 2/5/18 2/5/18 2/6/18
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Ault Field, Area 6, Naval Air Station Whidbey Island
Oak Harbor, Washington

Well Name
Sample ID
Sample Date
Chemical Name

Volatile Organic Compounds (ppb)
Vinyl chloride 2a 0.29b

Semivolatile Organic Compounds (ppb)
1,4‐Dioxane 35c 0.44d

Notes:

dThe MTCA method B cleanup level 
Shading indicates detection
Bolded text indicates exceedance of the PAL for groundwater plume delineation
Underlined text indicates exceedance of the PAL for providing an alternate source of drinking water
‐‐ = no screening criteria available
ID = identification
J = Analyte present.  Value may or may not be 
accurate or precise
MCL = Maximum contaminant level
MTCA = Model toxics control act
PAL = project action level
ppb = parts per billion
U = The material was analyzed for, but not 

Table 7. Analytical Results from Private Drinking Water and Groundwater Well Samples ‐ Volatile and 
Semivolatile Organic Compounds
Evaluation of Per‐ and Polyfluoroalkyl Substances, 1,4‐Dioxane, and Vinyl Chloride in Groundwater and 
Drinking Water

bThe MTCA method B cleanup level, modified for an excess cancer risk of 1 x 10‐5.
cConcentration has been modified for an excess cancer risk of 1 x 10‐4. Integrated Risk Information 
System (IRIS). “1,4‐Dioxane (CASRN 123‐91‐1).” USEPA (2013)

UJ = Analyte not detected, quantitation limit may be inaccurate

PAL for Alternate 
Drinking Water

PAL for Groundwater 
Plume Delineation

aThe USEPA Federal maximum contaminant level

0.04 U 0.04 U 0.04 U 0.04 U 0.04 U 0.04 U 0.04 U

0.029 U 0.26 0.029 UJ 0.03 U 0.029 U 0.029 U 0.028 U

WI‐A06‐RW11‐0218
RW07 RW08 RW09 RW10 RW11 RW12 RW13

WI‐A06‐RW07‐0218 WI‐A06‐RW08‐0218 WI‐A06‐RW09‐0218 WI‐A06‐RW10‐0218 WI‐A06‐RW12‐0218 WI‐A06‐RW13‐0218
2/6/18 2/6/18 2/7/18 2/12/18 2/12/18 2/12/18 2/13/18
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Ault Field, Area 6, Naval Air Station Whidbey Island
Oak Harbor, Washington

Well Name
Sample ID
Sample Date
Chemical Name

Volatile Organic Compounds (ppb)
Vinyl chloride 2a 0.29b

Semivolatile Organic Compounds (ppb)
1,4‐Dioxane 35c 0.44d

Notes:

dThe MTCA method B cleanup level 
Shading indicates detection
Bolded text indicates exceedance of the PAL for groundwater plume delineation
Underlined text indicates exceedance of the PAL for providing an alternate source of drinking water
‐‐ = no screening criteria available
ID = identification
J = Analyte present.  Value may or may not be 
accurate or precise
MCL = Maximum contaminant level
MTCA = Model toxics control act
PAL = project action level
ppb = parts per billion
U = The material was analyzed for, but not 

Table 7. Analytical Results from Private Drinking Water and Groundwater Well Samples ‐ Volatile and 
Semivolatile Organic Compounds
Evaluation of Per‐ and Polyfluoroalkyl Substances, 1,4‐Dioxane, and Vinyl Chloride in Groundwater and 
Drinking Water

bThe MTCA method B cleanup level, modified for an excess cancer risk of 1 x 10‐5.
cConcentration has been modified for an excess cancer risk of 1 x 10‐4. Integrated Risk Information 
System (IRIS). “1,4‐Dioxane (CASRN 123‐91‐1).” USEPA (2013)

UJ = Analyte not detected, quantitation limit may be inaccurate

PAL for Alternate 
Drinking Water

PAL for Groundwater 
Plume Delineation

aThe USEPA Federal maximum contaminant level

0.04 U 0.04 U 0.04 U 0.04 U 0.04 U 0.014 J 0.04 U

0.029 U 0.029 U 0.029 U 0.03 U 0.031 U 0.1 0.11

RW15 RW16 RW17RW14 RW18
WI‐A06‐RW14‐0218 WI‐A06‐RW15‐0218 WI‐A06‐RW16‐0218

2/14/182/14/18 2/14/18 4/20/182/20/18 2/20/18 4/20/18
WI‐A06‐RW17‐0218 WI‐A06‐RW17P‐0218 WI‐A06‐RW18‐0418 WI‐A06‐RW18P‐0418
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Ault Field, Area 6, Naval Air Station Whidbey Island
Oak Harbor, Washington

Well Name
Sample ID
Sample Date
Chemical Name

Volatile Organic Compounds (ppb)
Vinyl chloride 2a 0.29b

Semivolatile Organic Compounds (ppb)
1,4‐Dioxane 35c 0.44d

Notes:

dThe MTCA method B cleanup level 
Shading indicates detection
Bolded text indicates exceedance of the PAL for groundwater plume delineation
Underlined text indicates exceedance of the PAL for providing an alternate source of drinking water
‐‐ = no screening criteria available
ID = identification
J = Analyte present.  Value may or may not be 
accurate or precise
MCL = Maximum contaminant level
MTCA = Model toxics control act
PAL = project action level
ppb = parts per billion
U = The material was analyzed for, but not 

Table 7. Analytical Results from Private Drinking Water and Groundwater Well Samples ‐ Volatile and 
Semivolatile Organic Compounds
Evaluation of Per‐ and Polyfluoroalkyl Substances, 1,4‐Dioxane, and Vinyl Chloride in Groundwater and 
Drinking Water

bThe MTCA method B cleanup level, modified for an excess cancer risk of 1 x 10‐5.
cConcentration has been modified for an excess cancer risk of 1 x 10‐4. Integrated Risk Information 
System (IRIS). “1,4‐Dioxane (CASRN 123‐91‐1).” USEPA (2013)

UJ = Analyte not detected, quantitation limit may be inaccurate

PAL for Alternate 
Drinking Water

PAL for Groundwater 
Plume Delineation

aThe USEPA Federal maximum contaminant level

0.04 U 0.04 U 0.04 U 0.04 U 0.05 UJ 0.05 UJ

0.029 U 0.11 0.051 U 0.051 U 0.047 U 0.048 U

RW22
WI‐A06‐RW22‐0419 WI‐A06‐RW22P‐0419

4/17/19 4/17/19

RW21RW19 RW20

3/28/18
WI‐A06‐RW21P‐0818

4/20/18 8/27/18 8/27/18
WI‐A06‐RW21‐0818WI‐A06‐RW19‐0318 WI‐A06‐RW20‐0418
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Area 6 Boundary (Source: NIRIS)
Base Boundary (Source: NIRIS)
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Imagery Source: ©2017, EsriNote:

GETR - groundwater extraction, treatment, and recharge
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Figure 3
Area 6 Monitoring Well Location Map

Evaluation of Per- and Polyfluoroalkyl Substances,
1,4-Dioxane, and Vinyl Chloride in Groundwater and

Drinking Water, Ault Field, Area 6
Naval Air Station Whidbey Island

Oak Harbor, Washington

/
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Legend
!( Shallow Aquifer Well
!( Intermediate Aquifer Well
!( Deep Aquifer Well
") GETR Well

Area 6 Boundary (Source: NIRIS)
Base Boundary (Source: NIRIS)

1 in = 600 ft
Imagery Source: ©2018, Esri

Notes:
GETR - groundwater extraction, treatment, and recharge
* Well 6-D-04 has been abandoned but the location is shown for reference.
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Figure 4.
Area 6 Lithologic Cross-secƟon
EvaluaƟon of Per- and Polyfluoroalkyl Substances,
1,4-Dioxane, and Vinyl Chloride in Groundwater 
and Drinking Water, Ault Field, Area 6
Naval Air StaƟon Whidbey Island
Oak Harbor, Washington
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Groundwater level during drilling

Screen interval of well Note: Figure source: URS-AECOM, 2018.
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Cleanup level contour
ConcentraƟon contour
NASWI boundary
Area 6 boundary
DomesƟc well
ProducƟon well
Monitoring well
Approximate groundwater
flow direcƟon in the shallow aquifer

LEGEND

0.44
4.0

No detecƟons for all sampling events
ConcentraƟon is decreasing
ConcentraƟon is increasing
No detecƟons for all the last ten sampling events
No staƟsƟcal analysis
No trend

Notes:
1. ConcentraƟons are shown in micrograms per liter (μg/L).
2. Results are qualified as noted:
     J = EsƟmated value; the analyte is detected at a concentraƟon below
     the quanƟtaƟon limit or the result is qualiƞied as esƟmated due to a
     QC outlier.
     ND = Indicates analyte is not detected; the limit of detecƟon is listed
     in parantheses.
3. Washington State MTCA Method B: 1,4-dioxane is 0.44 μg/L.
4. StaƟsƟcal analysis performed is the Mann-Kendall non-parametric trend 
test which requires a minimum of four data points, ideally less than 20% 
non-detect data, and measures if there is a trend to the data set (up to ten 
events through February 2018). The test determines if there is a trend and, 
if so, if it is increasing or decreasing with at least 80% confidence.
5. Figure source: Sealaska, 2018.
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Figure 5.
Area 6 1,4-Dioxane Groundwater ConcentraƟons
February 2018
EvaluaƟon of Per- and Polyfluoroalkyl Substances,
1,4-Dioxane, and Vinyl Chloride in Groundwater 
and Drinking Water, Ault Field, Area 6
Naval Air StaƟon Whidbey Island
Oak Harbor, Washington



Cleanup level contour
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Area 6 boundary
DomesƟc well
ProducƟon well
Monitoring well
Approximate groundwater
flow direcƟon in the shallow aquifer

LEGEND

0 500250

 Approximate scale in feet

0.1

No detecƟons for all sampling events
ConcentraƟon is decreasing
No detecƟons for all the last ten sampling events
No staƟsƟcal analysis
No trend

Notes:
1. ConcentraƟons are shown in micrograms per liter (μg/L).
2. Results are qualified as noted:
     J = EsƟmated value; the analyte is detected at a concentraƟon below the
     quanƟtaƟon limit or the result is qualiƞied as esƟmated due to a QC outlier.
     ND = Indicates analyte is not detected; the limit of detecƟon is listed
     in parantheses.
     ND ( ) UJ = Indicates analyte is not detected at an esƟmated limit of
     detecƟon, which is listed in parentheses.
3. Compliance level for vinyl chloride is 0.1 μg/L.
4. StaƟsƟcal analysis performed is the Mann-Kendall non-parametric trend
test which requires a minimum of four data points, ideally less than 20%
non-detect data, and measures if there is a trend to the data set (up to ten
events through February 2018). The test determines if there is a trend and, if
so, if it is increasing or decreasing with at least 80% confidence.
5. Well 6-S-11 is screened in the lower porƟon of the shallow aquifer,
therefore results are not uƟlized for plume contouring.

6. Figure source: Sealaska, 2018.
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Figure 6.
Area 6 Vinyl Chloride Groundwater ConcentraƟons
February 2018
EvaluaƟon of Per- and Polyfluoroalkyl Substances,
1,4-Dioxane, and Vinyl Chloride in Groundwater
and Drinking Water, Ault Field, Area 6
Naval Air StaƟon Whidbey Island
Oak Harbor, Washington
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Figure 7
Area 6 Shallow Aquifer Groundwater Elevations;

December 2017
Evaluation of Per- and Polyfluoroalkyl Substances,

1,4-Dioxane, and Vinyl Chloride in Groundwater and
Drinking Water, Ault Field, Area 6
Naval Air Station Whidbey Island

Oak Harbor, Washington
/
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Legend
Shallow Aquifer Groundwater Elevation Contour - Estimated
(feet North American Vertical Datum of 1988)
Shallow Aquifer Groundwater Elevation Contour
(feet North American Vertical Datum of 1988)
Shallow Aquifer Groundwater Flow Direction
Area 6 Boundary (Source: NIRIS)
Base Boundary (Source: NIRIS)

!( Shallow Aquifer Well
!( Intermediate Aquifer Well
!( Deep Aquifer Well
") GETR Well

1 in = 600 ft Imagery Source: ©2018, Esri

Notes:
GETR - groundwater extraction, treatment, and recharge
P-4 was not included in the contouring because the well is
located north of an inferred groundwater divide along Ault Field Road.
6-S-07 was not included in the contouring because
the well is shallower than the surrounding locations.
Example well label 6-S-08 (well name) - 90.5 (groundwater elevation)
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Figure 8
Summary of PFAS Results from Groundwater Monitoring Wells

Evaluation of Per- and Polyfluoroalkyl Substances,
1,4-Dioxane, and Vinyl Chloride in Groundwater and

Drinking Water, Ault Field, Area 6
Naval Air Station Whidbey Island

Oak Harbor, Washington

/
0 0.1 0.20.05

Miles

\\dc1vs01\GISNavyClean\MULTI_REGION\PFC_679580\MapFiles\NW\Whidbey_NAS\CTO4041\Area6\SI\Fig8_Area6_Preliminary_PFAS_GW_Wells.mxd4/29/2020DRUCKC

Legend
PFAS Sample Location
!( Monitoring Well with Action Level exceedance
!( Monitoring Well with no exceedance of Action Level
!( No detections of PFOA, PFOS, or PFBS
!( Monitoring Well Not Sampled

Approximate Flow Direction in the Shallow Aquifer
Area 6 Boundary (Source: NIRIS)
Base Boundary (Source: NIRIS) 1 in = 0.19 mile

Imagery Source: ©2017, Esri

Well ID MW-10
Screen Depth (ft bgs) 121-161

Sample Date 12/7/2017

PFBS 2.3 J
PFOS ND
PFOA ND
PFOA + PFOS ND

Well ID 6-S-12
Screen Depth (ft bgs) 134.5-144.5

Sample Date 1/23/2019

PFBS 9.44
PFOS ND
PFOA 24
PFOA + PFOS 24

Well ID 6-S-11
Screen Depth (ft bgs) 130-140

Sample Date 7/17/2018

PFBS 9.31
PFOS ND
PFOA 43.4
PFOA + PFOS 43.4

Well ID 6-I-03
Screen Depth (ft bgs) 166-176

Sample Date 12/6/2017

PFBS ND
PFOS ND
PFOA ND
PFOA + PFOS ND

Well ID 6-S-14
Screen Depth (ft bgs) 145-155

Sample Date 12/8/2017

PFBS 10.2
PFOS ND
PFOA 19.6
PFOA + PFOS 19.6

Well ID 6-S-24
Screen Depth (ft bgs) 105-115.5

Sample Date 8/30/2018

PFBS 4.23 J
PFOS ND
PFOA ND
PFOA + PFOS ND

Well ID 6-S-04
Screen Depth (ft bgs) 129.5-139.5

Sample Date 12/11/2017

PFBS ND
PFOS ND
PFOA ND
PFOA + PFOS ND

Well ID 6-S-27
Screen Depth (ft bgs) 120-130

Sample Date 2/21/2018

PFBS 2.27 J
PFOS 2.3 J
PFOA 35.6
PFOA + PFOS 37.9

Well ID 6-S-28
Screen Depth (ft bgs) 144-155

Sample Date 2/21/2018

PFBS ND
PFOS 1.69 J
PFOA ND
PFOA + PFOS 1.69 J

Well ID MW-06
Screen Depth (ft bgs) 124-129

Sample Date 2/16/2018

PFBS ND
PFOS ND
PFOA ND
PFOA + PFOS ND

Well ID MW-01
Screen Depth (ft bgs) 121-126

Sample Date 2/21/2018

PFBS 62.5 J
PFOS ND
PFOA ND
PFOA + PFOS ND

Well ID 6-S-19
Screen Depth (ft bgs) 143.5-163.5

Sample Date 12/11/2017

PFBS 4.22 J
PFOS ND
PFOA 4.21 J
PFOA + PFOS 4.21 J

Well ID 6-S-43
Screen Depth (ft bgs) 110-130

Sample Date 7/19/2018

PFBS ND
PFOS ND
PFOA ND
PFOA + PFOS ND

Well ID 6-DW-38A
Total Depth (ft bgs) 165.41

Sample Date 2/20/2018

PFBS 2.74 J
PFOS 2.77 J
PFOA ND
PFOA + PFOS 2.77 J

Well ID 6-S-42
Screen Depth (ft bgs) 110-130

Sample Date 7/19/2018

PFBS ND
PFOS ND
PFOA ND
PFOA + PFOS ND

Well ID 6-S-41
Screen Depth (ft bgs) 95-115

Sample Date 7/18/2018

PFBS ND
PFOS ND
PFOA ND
PFOA + PFOS ND

Well ID 6-S-40
Screen Depth (ft bgs) 120-140

Sample Date 7/18/2018

PFBS ND
PFOS ND
PFOA ND
PFOA + PFOS ND

Well ID 6-S-17
Screen Depth (ft bgs) 117-137

Sample Date 12/6/2017

PFBS ND
PFOS ND
PFOA ND
PFOA + PFOS ND

Well ID 6-S-05
Screen Depth (ft bgs) 95-105

Sample Date 2/23/2018

PFBS ND
PFOS ND
PFOA ND
PFOA + PFOS ND

Well ID MW-13
Screen Depth (ft bgs) 101-121

Sample Date 2/20/2018

PFBS ND
PFOS ND
PFOA ND
PFOA + PFOS ND

Well ID 6-S-02
Screen Depth (ft bgs) 93.5-103.5

Sample Date 2/23/2018

PFBS 5.03 J
PFOS ND
PFOA 9.64
PFOA + PFOS 9.64

Well ID 6-S-08
Screen Depth (ft bgs) 73-83

Sample Date 12/12/2017

PFBS ND
PFOS ND
PFOA ND
PFOA + PFOS ND

Well ID 6-I-01
Screen Depth (ft bgs) 163-177

Sample Date 12/5/2017

PFBS ND
PFOS ND
PFOA 1.09 J
PFOA + PFOS 1.09 J

Well ID 6-S-44
Screen Depth (ft bgs) 86-96

Sample Date 12/8/2017

PFBS 10.5
PFOS ND
PFOA 96.9
PFOA + PFOS 96.9

Well ID 6-S-26
Screen Depth (ft bgs) 63.5-73.5

Sample Date 12/7/2017

PFBS 9.28
PFOS 5.6 J
PFOA 52.3
PFOA + PFOS 57.9

Well ID 6-S-07
Screen Depth (ft bgs) 28.5-38.5

Sample Date 12/7/2017

PFBS 13
PFOS ND
PFOA 39.2
PFOA + PFOS 39.2

Well ID P-4
Screen Depth (ft bgs) 5-20

Sample Date 12/5/2017

PFBS 9.73
PFOS ND
PFOA 58.2
PFOA + PFOS 58.2

Well ID 6-S-31
Screen Depth (ft bgs) 112-122

Sample Date 12/11/2017

PFBS 14.3
PFOS 1.82 J
PFOA 53.8
PFOA + PFOS 55.62

Well ID INF01
Screen Depth (ft bgs) NA

Sample Date 12/5/2017

PFBS 10.6
PFOS ND
PFOA 35.1
PFOA + PFOS 35.1

Well ID EFF01
Screen Depth (ft bgs) NA

Sample Date 12/5/2017

PFBS 10.5
PFOS ND
PFOA 35.8
PFOA + PFOS 35.8

Well ID 6-S-01
Screen Depth (ft bgs) 87-97

Sample Date 2/19/2018

PFBS ND
PFOS ND
PFOA ND
PFOA + PFOS ND

Well ID MW-03B
Screen Depth (ft bgs) 109-114

Sample Date 2/22/2018

PFBS ND
PFOS ND
PFOA ND
PFOA + PFOS ND

Notes:
ft bgs - feet below ground surface
PFBS - perfluorobutanesulfonic acid
PFOS - perfluorooctane sulfonate
PFOA - perfluorooctanoic acid
ppt - parts per trillion
USEPA - United States Environmental Protection Agency

Data Qualifiers:
B - compound was also detected in method blank
J - concentration is estimated
U - not detected
ND - not detected

Bold indicates detection
Shading indicates exceedance of the action level
(USEPA Lifetime Health Advisory of 70 ppt)

1. Results are reported in units of ppt
2. Where applicable, the higher concentration between
the primary and field duplicate samples is shown.
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Area 6 Landfill

Former Industrial Waste
Disposal Area

City of
Oak Harbor Landfill

Area 6 Compost
Facility

GETR Treatment Plant
(Influent/Effluent Sample Locations)

6-S-11

6-S-12

6-S-43

6-S-42

6-S-24

6-S-40

6-S-41

6-S-01

6-S-02

6-S-05

6-S-27

6-S-28

MW-01 MW-03B

MW-06

MW-13

6-DW-38A

Figure 9
Summary of Vinyl Chloride and 1,4-Dioxane Results from

Groundwater Monitoring Wells
Evaluation of Per- and Polyfluoroalkyl Substances,

1,4-Dioxane, and Vinyl Chloride in Groundwater and
Drinking Water, Ault Field, Area 6
Naval Air Station Whidbey Island

Oak Harbor, Washington/
0 0.10.05

Miles

Legend
Sample Location
!( Monitoring Well with Exceedance of the Action Level for Vinyl Chloride and/or 1,4-Dioxane
!( Monitoring Well with no Exceedance of Action Level
!( No Detections of Vinyl Chloride and/or 1,4-Dioxane
!( Monitoring Well Not Sampled

Approximate Flow Direction in the Shallow Aquifer
Area 6 Boundary (Source: NIRIS)
Base Boundary (Source: NIRIS) 1 in = 0.1 mile

Imagery Source: ©2017, Esri

\\dc1vs01\GISNavyClean\MULTI_REGION\PFC_679580\MapFiles\NW\Whidbey_NAS\CTO4041\Area6\SI\Fig9_Area6_Preliminary_VcDx_GW_Wells.mxd4/29/2020DRUCKC

Well ID 6-S-01

Screen Depth (ft bgs) 87-97

Sample Date 2/19/2018

VC ND

1,4-DX ND

Well ID 6-S-40

Screen Depth (ft bgs) 120-140

Sample Date 7/18/2018

VC ND

1,4-DX ND

Well ID 6-S-41

Screen Depth (ft bgs) 95-115

Sample Date 7/18/2018

VC ND

1,4-DX ND

Well ID 6-S-42

Screen Depth (ft bgs) 110-130

Sample Date 7/19/2018

VC ND

1,4-DX 0.2

Well ID 6-S-43

Screen Depth (ft bgs) 110-130

Sample Date 7/19/2018

VC 1.8 J

1,4-DX 2.8 J

Well ID 6-DW-38A

Total Depth (ft bgs) 165.41

Sample Date 2/20/2018

VC ND

1,4-DX 1.7
Well ID MW-03B

Screen Depth (ft bgs) 109-114

Sample Date 2/22/2018

VC ND

1,4-DX ND

Well ID MW-01

Screen Depth (ft bgs) 121-126

Sample Date 2/21/2018

VC ND

1,4-DX ND

Well ID MW-06

Screen Depth (ft bgs) 124-129

Sample Date 2/16/2018

VC ND

1,4-DX ND

Well ID 6-S-28

Screen Depth (ft bgs) 145-155

Sample Date 2/21/2018

VC ND

1,4-DX ND

Well ID 6-S-27

Screen Depth (ft bgs) 120-130

Sample Date 2/21/2018

VC ND

1,4-DX ND

Well ID 6-S-24

Screen Depth (ft bgs) 105-115.5

Sample Date 8/30/2018

VC ND

1,4-DX 0.17 J

Well ID 6-S-12

Screen Depth (ft bgs) 134.5-144.5

Sample Date 1/23/2019

VC ND

1,4-DX 3.8 J

Well ID 6-S-11

Screen Depth (ft bgs) 130-140

Sample Date 7/17/2018

VC ND

1,4-DX 4.4

Well ID 6-S-02

Screen Depth (ft bgs) 93.5-103.5

Sample Date 2/23/2018

VC ND

1,4-DX ND

Well ID MW-13

Screen Depth (ft bgs) 101-121

Sample Date 2/20/2018

VC ND

1,4-DX ND

Well ID 6-S-05

Screen Depth (ft bgs) 95-105

Sample Date 2/23/2018

VC ND

1,4-DX ND

Notes:
ft bgs - feet below ground surface
GETR - groundwater extraction, treatment, and recharge
VC - vinyl chloride
1,4-DX - 1,4-dioxane
MTCA - Model Toxics Control Act
ppb - parts per billion

Data Qualifiers:
J - concentration is estimated
U - not detected
ND - not detected

Bold indicates detection
Shading indicates exceedance of MTCA method B
cleanup level (0.44 ppb  1,4-Dioxane)
Italicizing indicates exceedance of modified MTCA
method B cleanup level (0.29 ppb  vinyl chloride)

1. Results are reported in units of parts per billion (ppb).
2. Where applicable, the higher concentration between
the primary and field duplicate samples is shown.
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Figure 10A.
Summary of Off-Base Drinking and Groundwater Well 
PFOS and PFOA Results
EvaluaƟon of Per- and Polyfluoroalkyl Substances, 
1,4-Dioxane, and Vinyl Chloride in Groundwater
and Drinking Water, Ault Field, Area 6
Naval Air StaƟon Whidbey Island
Oak Harbor, Washington
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alternate drinking water sources is 35 parts per billion.
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Figure 11A.
Summary of Off-Base Drinking and Groundwater Well 
1,4-Dioxane Results
EvaluaƟon of Per- and Polyfluoroalkyl Substances, 
1,4-Dioxane, and Vinyl Chloride in Groundwater
and Drinking Water, Ault Field, Area 6
Naval Air StaƟon Whidbey Island
Oak Harbor, Washington
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Note:
The vinyl chloride acƟon level for the purposes of decision
making regarding acƟve treatment or providing
alternate drinking water sources is 2 parts per billion.

BI0626191405RDD   Fig11ALT_Off-Base_VC_Results

Figure 12A.
Summary of Off-Base Drinking and Groundwater Well 
Vinyl Chloride Results
EvaluaƟon of Per- and Polyfluoroalkyl Substances, 
1,4-Dioxane, and Vinyl Chloride in Groundwater
and Drinking Water, Ault Field, Area 6
Naval Air StaƟon Whidbey Island
Oak Harbor, Washington
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Groundwater Monitoring Well and  
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Attachment 2 
Drinking Water and Private  

Groundwater Well Sampling Forms 
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Chain of Custody 



  

  

Drinking Water 
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Sample IDs corrected to 
RW22 by laboratory



Sample IDs corrected to 
RW22 by laboratory
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Monitoring Well 
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Shipping Date: 12/12/2017
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≤ 6ºC ≤ 6ºC

2x 
125mL 

4x 
125mL 
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CHAIN OF CUSTODY RECORD

Container:

Preservatives:

Filtered:

Holding Time:

Task Order

Location NASWI, Oak Harbor, Washingt

Project Name

Project Number 695610.05.FI.FS

Project Manager Heather Perry

Sample Manager Tiffany Hill

(541) 908-3794

Project WHIDBEY ISLAND

Turnaround Time 7 Days

COC Number: VAL-121217

12/12/2017 2:46:38 PM

WI-A06-6-S-04-1217 Water x 212/11/2017 10:15

WI-A06-6-S-04-1217-TOP Water x 412/11/2017 10:15

WI-A06-6-S-19-1217 Water x 212/11/2017 11:55

WI-A06-6-S-19-1217-TOP Water x 412/11/2017 11:55

WI-A06-6-S-19P-1217 Water x 212/11/2017 11:55

WI-A06-6-S-19P-1217-TOP Water x 412/11/2017 11:55

WI-A06-6-S-31-1217 Water x 212/11/2017 14:10

WI-A06-6-S-31-1217-TOP Water x 412/11/2017 14:10

WI-A06-EB07-121117 Water x 212/11/2017 14:45

WI-A06-EB07-121117-TOP Water x 412/11/2017 14:45

WI-A06-6-S-08-1217 Water x 212/12/2017 9:35

WI-A06-6-S-08-1217-TOP Water x 412/12/2017 9:35

WI-A06-EB08-121217 Water x 212/12/2017 10:25

WI-A06-EB08-121217-TOP Water x 412/12/2017 10:25

Sampled by

Relinquished by

Received by

Relinquished by

Signatures Date/Time

Received by

Shipping Details

Method of Shipment:

Airbill No:

Lab Name:

Lab Phone:

FedEx

788879280083

Vista Analytical Laboratory

(916) 673-1520
Martha Maier

ATTN:

Sample Custody

Report Copy to

Special Instructions:

Heather.Perry@CH2M.com

(530) 229-3276 x33276

Approved by

On Ice:    yes  /  no

and
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Shipping Date: 12/12/2017
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NA NA

≤ 6ºC ≤ 6ºC

2x 
125mL 

4x 
125mL 
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rs

CHAIN OF CUSTODY RECORD

Container:

Preservatives:

Filtered:

Holding Time:

Task Order

Location NASWI, Oak Harbor, Washingt

Project Name

Project Number 695610.05.FI.FS

Project Manager Heather Perry

Sample Manager Tiffany Hill

(541) 908-3794

Project WHIDBEY ISLAND

Turnaround Time 7 Days

COC Number: VAL-121217

12/12/2017 2:46:38 PM

42TOTAL NUMBER OF CONTAINERS

Sampled by

Relinquished by

Received by

Relinquished by

Signatures Date/Time

Received by

Shipping Details

Method of Shipment:

Airbill No:

Lab Name:

Lab Phone:

FedEx

788879280083

Vista Analytical Laboratory

(916) 673-1520
Martha Maier

ATTN:

Sample Custody

Report Copy to

Special Instructions:

Heather.Perry@CH2M.com

(530) 229-3276 x33276

Approved by

On Ice:    yes  /  no

and
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Shipping Date: 12/6/2017
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NA NA

≤ 6ºC ≤ 6ºC

2x 
125mL 

4x 
125mL 

N
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f C
o
n
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e
rs

CHAIN OF CUSTODY RECORD

Container:

Preservatives:

Filtered:

Holding Time:

Task Order

Location NASWI, Oak Harbor, Washingt

Project Name

Project Number 695610.05.FI.FS

Project Manager Heather Perry

Sample Manager Tiffany Hill

(541) 908-3794

Project WHIDBEY ISLAND

Turnaround Time 7 Days

COC Number: VAL-120617

12/6/2017 5:37:43 PM

WI-A06-6-I-01-1217 Water x 212/5/2017 14:45

WI-A06-6-I-01-1217-TOP Water x 412/5/2017 14:45

WI-A06-EB01-120517 Water x 212/5/2017 8:40

WI-A06-EB01-120517-TOP Water x 412/5/2017 8:40

WI-A06-EB02-120517 Water x 212/5/2017 16:20

WI-A06-EB02-120517-TOP Water x 412/5/2017 16:20

WI-A06-EFF01-1217 Water x 212/5/2017 12:10

WI-A06-EFF01-1217-TOP Water x 412/5/2017 12:10

WI-A06-EFF01P-1217 Water x 212/5/2017 12:10

WI-A06-EFF01P-1217-TOP Water x 412/5/2017 12:10

WI-A06-INF01-1217 Water x 212/5/2017 12:15

WI-A06-INF01-1217-TOP Water x 412/5/2017 12:15

WI-A06-P-4-1217 Water x 212/5/2017 10:50

WI-A06-P-4-1217-TOP Water x 412/5/2017 10:50

Sampled by

Relinquished by

Received by

Relinquished by

Signatures Date/Time

Received by

Shipping Details

Method of Shipment:

Airbill No:

Lab Name:

Lab Phone:

FedEx

Vista Analytical Laboratory

(916) 673-1520
Martha Maier

ATTN:

Sample Custody

Report Copy to

Special Instructions:

Heather.Perry@CH2M.com

(530) 229-3276 x33276

Approved by

On Ice:    yes  /  no

and
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Shipping Date: 12/6/2017
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NA NA

≤ 6ºC ≤ 6ºC

2x 
125mL 

4x 
125mL 

N
u
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e
r o

f C
o
n
ta

in
e
rs

CHAIN OF CUSTODY RECORD

Container:

Preservatives:

Filtered:

Holding Time:

Task Order

Location NASWI, Oak Harbor, Washingt

Project Name

Project Number 695610.05.FI.FS

Project Manager Heather Perry

Sample Manager Tiffany Hill

(541) 908-3794

Project WHIDBEY ISLAND

Turnaround Time 7 Days

COC Number: VAL-120617

12/6/2017 5:37:44 PM

WI-A06-6-I-03-1217 Water x 212/6/2017 10:35

WI-A06-6-I-03-1217-TOP Water x 412/6/2017 10:35

48TOTAL NUMBER OF CONTAINERS

Sampled by

Relinquished by

Received by

Relinquished by

Signatures Date/Time

Received by

Shipping Details

Method of Shipment:

Airbill No:

Lab Name:

Lab Phone:

FedEx

Vista Analytical Laboratory

(916) 673-1520
Martha Maier

ATTN:

Sample Custody

Report Copy to

Special Instructions:

Heather.Perry@CH2M.com

(530) 229-3276 x33276

Approved by

On Ice:    yes  /  no

and
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Shipping Date: 12/8/2017
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NA NA

≤ 6ºC ≤ 6ºC

2x 
125mL 

4x 
125mL 

N
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f C
o
n
ta

in
e
rs

CHAIN OF CUSTODY RECORD

Container:

Preservatives:

Filtered:

Holding Time:

Task Order

Location NASWI, Oak Harbor, Washingt

Project Name

Project Number 695610.05.FI.FS

Project Manager Heather Perry

Sample Manager Tiffany Hill

(541) 908-3794

Project WHIDBEY ISLAND

Turnaround Time 7 Days

COC Number: VAL-120817

12/8/2017 4:08:15 PM

WI-A06-6-S-17-1217 Water x 212/6/2017 13:05

WI-A06-6-S-17-1217-TOP Water x 412/6/2017 13:05

WI-A06-EB03-120617 Water x 212/6/2017 15:20

WI-A06-EB03-120617-TOP Water x 412/6/2017 15:20

WI-A06-6-S-07-1217 Water x 212/7/2017 11:50

WI-A06-6-S-07-1217-MS Water x 212/7/2017 11:50

WI-A06-6-S-07-1217-MS-TOP Water x 412/7/2017 11:50

WI-A06-6-S-07-1217-SD Water x 212/7/2017 11:50

WI-A06-6-S-07-1217-SD-TOP Water x 412/7/2017 11:50

WI-A06-6-S-07-1217-TOP Water x 412/7/2017 11:50

WI-A06-6-S-26-1217 Water x 212/7/2017 13:40

WI-A06-6-S-26-1217-TOP Water x 412/7/2017 13:40

WI-A06-EB04-120717 Water x 212/7/2017 13:50

WI-A06-EB04-120717-TOP Water x 412/7/2017 13:50

Sampled by

Relinquished by

Received by

Relinquished by

Signatures Date/Time

Received by

Shipping Details

Method of Shipment:

Airbill No:

Lab Name:

Lab Phone:

FedEx

Vista Analytical Laboratory

(916) 673-1520
Martha Maier

ATTN:

Sample Custody

Report Copy to

Special Instructions:

Heather.Perry@CH2M.com

(530) 229-3276 x33276

Approved by

On Ice:    yes  /  no

and
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Shipping Date: 12/8/2017

P
F

A
S

 (1
4

 a
n

a
ly

te
 lis

t)  

P
F

A
S

 (1
4

 a
n

a
ly

te
 lis

t) T
O

P
  

7 7

NA NA

≤ 6ºC ≤ 6ºC

2x 
125mL 

4x 
125mL 
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CHAIN OF CUSTODY RECORD

Container:

Preservatives:

Filtered:

Holding Time:

Task Order

Location NASWI, Oak Harbor, Washingt

Project Name

Project Number 695610.05.FI.FS

Project Manager Heather Perry

Sample Manager Tiffany Hill

(541) 908-3794

Project WHIDBEY ISLAND

Turnaround Time 7 Days

COC Number: VAL-120817

12/8/2017 4:08:15 PM

WI-A06-EB05-120717 Water x 212/7/2017 14:30

WI-A06-EB05-120717-TOP Water x 412/7/2017 14:30

WI-A06-FB01-120717 Water x 212/7/2017 14:45

WI-A06-FB01-120717-TOP Water x 412/7/2017 14:45

WI-A06-MW-10-1217 Water x 212/7/2017 9:45

WI-A06-MW-10-1217-TOP Water x 412/7/2017 9:45

WI-A06-6-S-14-1217 Water x 212/8/2017 13:10

WI-A06-6-S-14-1217-TOP Water x 412/8/2017 13:10

WI-A06-6-S-44-1217 Water x 212/8/2017 10:50

WI-A06-6-S-44-1217-TOP Water x 412/8/2017 10:50

WI-A06-EB06-120817 Water x 212/8/2017 14:00

WI-A06-EB06-120817-TOP Water x 412/8/2017 14:00

78TOTAL NUMBER OF CONTAINERS

Sampled by

Relinquished by

Received by

Relinquished by

Signatures Date/Time

Received by

Shipping Details

Method of Shipment:

Airbill No:

Lab Name:

Lab Phone:

FedEx

Vista Analytical Laboratory

(916) 673-1520
Martha Maier

ATTN:

Sample Custody

Report Copy to

Special Instructions:

Heather.Perry@CH2M.com

(530) 229-3276 x33276

Approved by

On Ice:    yes  /  no

and
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