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Executive Summary 
The Department of the Navy (Navy), Naval Facilities Engineering Systems Command Northwest Division, 
contracted CH2M HILL, Inc. (CH2M) to perform a Phase 2 Site Inspection (SI) at Naval Air Station Whidbey Island, 
Ault Field (Figure 1), in Oak Harbor, Washington, to evaluate the presence or absence of per- and polyfluoroalkyl 
substances (PFAS) in soil and groundwater at 30 of the 35 potential source areas (PSAs) (Figure 2) identified in the 
preliminary assessment (PA) for Ault Field, which was issued in November 2018 (Navy, 2018a). The remaining five 
sites are addressed under separate inspections. Figure 2 identifies the confirmed PFAS release areas among the 30 
PSAs with color coding based on the findings of the PA. A Phase 1 SI was completed in 2018 near the eastern and 
southwestern boundaries of Ault Field, with a focus on collecting information to support the long-term solutions 
for two residential parcels near Ault Field, where PFAS have been detected in drinking water above the United 
States Environmental Protection Agency (USEPA) Lifetime Health Advisory. The Phase 1 SI was conducted in 
accordance with the Final Sampling and Analysis Plan, Phase 1 Site Investigation for Per- and Polyfluoroalkyl 
Substances in Soil and Groundwater, Ault Field, Naval Air Station Whidbey Island, Oak Harbor, Washington (Navy, 
2018b) and the investigation conclusions are summarized in a technical memorandum prepared by CH2M and 
submitted to the Navy in March 2019 (Navy, 2019a). 

This report describes the Phase 2 SI, which was conducted in four stages: Stages 2 and 3 were conducted in 
November and December 2019, and Stages 1 and 4 were conducted in July and August 2020. All work was 
performed in accordance with the Final Sampling and Analysis Plan, Phase 2 Site Inspection Ault Field, Naval Air 
Station Whidbey Island Oak Harbor, Washington (SAP), henceforth referred to as the SAP (Navy, 2019c), and three 
field change requests (FCRs). FCR 1 was completed in November 2019 (2019 FCR 1) for Stages 2 and 3 to adjust 
soil sampling and monitoring well installation based on lithology, FCR 2 (2019 FCR 2) was completed in December 
2019 for Stages 2 and 3 to adjust the well development methods based on observed field conditions, and 2020 
FCR 1 was completed in July 2020 to streamline Stages 1 and 4 of the Phase 2 SI and continue to meet the 
objectives of the SAP (the FCRs are included in Appendix H). 

For ease of discussion, the sites investigated during each stage of the inspection have been grouped together 
based on their location and status as determined by the Phase 2 inspection. They are hereafter referred to as 
Group 1 through Group 5 (Figure 2) and defined as follows, except where noted: 

Group 1 – Wastewater Treatment Plant, Former Sewage Lagoons, and the Former Wastewater Treatment 
Plant (Building 420) 

Group 2 – Hardstand Area, 1985 EA-6B Crash Site, 1989 A-6 Crash Site, 1990 A-6 Crash Site, 1981 P-3A Crash 
Site, 2006 F-18 Crash Site, and the Runway Drainage Ditch System (Area 16), including Stormwater Outfall 2 

Group 3 – Former Avionics Facility (Building 2547), Former/Current Fire Station (Building 2897), Hangar 1 
(Building 112), Hangar 5 (Building 386), Hangar 6 (Building 410), Hangar 7 (Building 2544), Hangar 8 (Building 
2642), Hangar 9 (Building 2681), Hangar 10 (Building 2699), Hangar 11 (Building 2733), Hangar 12 (Building 
2737), Hangar 14 (newly constructed), Indoor Wash Rack (Building 2903), P3 Wash Rack, and Stormwater 
Outfall 1 of the Runway Drainage Ditch System (Area 16) 

Group 4 – Former 1966 Fire School (Area 27) and Pesticide Rinsate Disposal Area (Area 14) 

Group 5 – 1976 EA-6 Crash Site, Former Clover Valley Fire School (Area 29), Fire School Can Disposal Area 
(Area 30), Gallery Golf Course 

Group 1, Group 4, and Group 5 are sites associated with Stage 1 and Stage 4 of the Phase 2 SI field investigation, 
and Group 2 and Group 3 are sites associated with Stage 2 and Stage 3. 

Investigations of potential PFAS releases at Ault Field began in 2015 and have included sampling of on-Base 
monitoring wells and off-Base drinking water wells; drilling, installation, and sampling for PFAS at new on-Base 
groundwater monitoring wells to better understand the aquifer system; and aquifer testing at residential parcels 
to determine the feasibility of using the newly installed wells as potential alternative water supply wells for the 
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affected residences. Details of the aquifer testing, including methodology and results, are presented in a technical 
memorandum prepared by CH2M and finalized in March 2019 (Navy,2019b). The overall objectives for the Phase 
2 SI were defined in the SAP as: 

Identify the presence or absence of PFAS in the shallow portion of the aquifer at areas where surface releases 
are suspected that have not previously been investigated, or where the well network previously sampled was 
not sufficient to assess whether a surface release has occurred at or above the USEPA Lifetime Health 
Advisory for perfluorooctanoic acid (PFOA), perfluorooctane sulfonate (PFOS), or both. 1 

Identify the groundwater and surface water interaction and potential PFAS migration pathways.2 

Improve understanding of on-Base groundwater flow directions and potential for migration of PFAS from the 
PSAs identified in the PA. 

Field activities during Stage 2 and Stage 3 of the Phase 2 SI consisted of sampling existing and newly installed 
monitoring wells, soil boring sampling, and installing new monitoring wells targeting both the shallow and 
intermediate aquifer3 (Figure 3). The Stage 1 and Stage 4 field activities consisted of sampling five existing wells, 
installing and sampling seven new on-Base monitoring wells, advancing and sampling 20 soil borings, and 
collecting grab groundwater samples at 12 of the 20 soil boring locations (Figure 4). 

Groundwater elevation surveys were conducted on new and existing monitoring wells during the first half of the 
field investigation in 2019, and during the second half of the field investigation in 2020. Groundwater 
measurements are generally consistent with prior groundwater elevation data across Ault Field, including artesian 
conditions near the Runway Drainage Ditch System (Area 16), and where flow direction is generally to the east or 
northeast. Some variations were noted for monitoring wells near the western boundary of Ault Field, where 
groundwater flow direction was toward the northwest out to the Strait of Juan de Fuca. New information 
gathered from the groundwater elevation surveys, and from the drilling activities, were used to refine the 
conceptual site model and are discussed in this report in the Updated Conceptual Site Model Section 5. Project 
Action Levels (PALs) for this project, as established in the SAP and updated based on revised guidance issued after 
the SAP, are as follows: 

   

 

1  Although the SAP objective referred to the Lifetime Health Advisory, this report focuses on PAL exceedances, as established in the SAP and updated 
based on revised guidance issued after the SAP.  

2  This objective was specified in the SAP; however, it is not necessary for the SI phase of investigation and has been deferred to future remedial 
investigations. 

3  The SAP for this project specifies that the soil borings advanced during Stage 3 would be completed as piezometers, essentially shallow monitoring 
wells. The construction, development, and sampling of the designated piezometers did not differ from the monitoring wells installed during Stages 2 
and 4. To avoid confusion in this report by referring to both monitoring wells and piezometers, they will all be referred to as monitoring wells.  
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PProject Action Levels1 

Analyte Media (units) Project Action Levels2 

PFOS Soil ( g/kg)/  
Groundwater (ng/L) 

130 
40 

PFOA Soil ( g/kg) 
Groundwater (ng/L) 

130 
40 

PFBS Soil ( g/kg) 
Groundwater (ng/L) 

1,900 
600 

Notes: 
1 While SSLs were included in the SAP to ensure data quality for assessment of leaching and screening against these 

values was completed to inform decision-making during future investigations, these values are not considered PALs 
for this project. Additionally, while the Lifetime Health Advisory was included in the SAP, it is not to be used for 
making CERCLA-related decisions, but may be used to determine and expand drinking water sampling areas and to 
determine whether drinking water receptors require response actions. 

2  PALs for PFOA and PFOS are based on a hazard quotient of 0.1 and were generated using the USEPA online calculator 
as described in the Assistant Secretary of Defense October 15, 2019 memorandum, “Investigating Per- and 
Polyfluoroalkyl Substances within the Department of Defense Cleanup Program” (DoD, 2019). PALs for PFBS were 
generated similarly, but values were updated from those listed in the 2019 memorandum to reflect reference doses 
provided in “Provisional Peer-Reviewed Toxicity Values for Perfluorobutane Sulfonic Acid (PFBS) and Related 
Compound Potassium Perfluorobutane Sulfonate” (USEPA, 2021). The original value of 602 ng/L derived from the 
online calculator for PFBS was rounded to 600 ng/L, consistent with two significant figures included in the USEPA’s 
RSL table. 

--- = not applicable 
g/kg = micrograms(s) per kilogram 

ng/L = nanograms per liter 
CERCLA = Comprehensive Environmental Response, 
Compensation, and Liability Act of 1980 

PFBS = perfluorobutanesulfonic acid 
RSL = regional screening level 
SSL = soil screening level 

Project action limits are currently not established for the remaining 15 PFAS compounds for soil or groundwater, 
nor are there any State of Washington regulatory screening levels or USEPA RSLs available (Navy, 2019c). 

The laboratory analytical results for soil samples collected during the Phase 2 SI showed no detection of PFOA or 
PFBS in any sample, and detections of PFOS in three locations near the hangar area and in one location at the 
Former Sewage Lagoons that were all below the respective PALs (Figure 5 through Figure 9). 

Groundwater samples taken during Phase 2 were collected at depths ranging from 7 to 65 feet below ground 
surface (Figure 10 through Figure 14). Laboratory analytical results for groundwater samples collected from the 
newly installed and existing monitoring wells found that PFBS was present in nearly every sample, but no 
detection was at a concentration exceeding the PAL. PFOS was detected above the PAL in the samples collected 
from Group 3 wells WI-AF-MW-620, WI-AF-MW-621, WI-AF-MW-624 along the taxiway, and well WI-AF-H6-B3 
near Hangar 6 (Figure 14), and Group 1 wells WI-AF-MW-14, WI-AF-MW-20, and WI-AF-MW-21 at Building 420, 
and WI-AF-MW-630 at the Wastewater Treatment Plant (Figure 10). PFOA was detected above the PALs in the 
samples collected from Group 3 wells WI-AF-MW-618, WI-AF-MW-620, WI-AF-MW-621, and WI-AF-MW-624, all 
installed along the taxiway (Figure 14). 

Group 2 dual completion monitoring well clusters were installed during Stage 3 at the Hardstand Area and various 
locations along and around the Area 16 drainage ditch system. The Group 3 dual completion monitoring well 
cluster installed at Stormwater Outfall 1, which joins to the Area 16 drainage ditch system, was also installed 
during Stage 3. The dual completion wells installed during Stage 3 were to investigate whether the runway ditch 
at each location is losing surface water to the underlying aquifer or gaining water from shallow groundwater 
discharge into the surface water system (Figure 14) (Navy, 2019c). Groundwater samples collected from the 
monitoring wells confirmed the presence of PFOS above the PAL at Group 3 well WI-AF-WT09, located at 
Stormwater Outfall 1, and Group 2 Hardstand Area wells WI-AF-WT01 and WI-AF-WT02, and WI-AF-WT05 (Area 
16) (Figure 13). PFOA was detected above the PAL in the samples from Group 3 Stormwater Outfall wells WI-AF-
WT09 and WI-AF-WT11 (featured on Figure 14 with the Group 3 wells) and from Group 2 wells WI-AF-WT01 and 
WI-AF-WT02 (Figure 13). 
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Grab groundwater samples were collected from 12 Group 1, Group 4, and Group 5 soil borings advanced during 
Stage 4 (Figure 10 through Figure 12). PFOS and PFOA above the PALs were detected in samples collected from 
Group 1 borings WI-AF-BH10 (at the Wastewater Treatment Plant) and WI-AF-BH12 (at the Former Sewage 
Lagoons) (Figure 10). The sample from Former Sewage Lagoons boring WI-AF-BH13 exceeded the PAL for PFOA, 
only. 

Based on an assessment of data collected during Phase 2, the following recommendations are made for the PSAs 
investigated at Ault Field: 

Group 1 – Conduct further investigation to delineate the nature and extent of PFAS in groundwater at the 
Former Sewage Lagoons, Wastewater Treatment Plant, and Building 420. And, conduct further investigation 
to assess the leaching potential for PFOS in soil at the Former Sewage Lagoons, where samples confirmed the 
presence of PFOS in soil at one location below the PAL of 130 g/kg, and where the groundwater samples 
from the same location exceed PALs. 

Group 2 – Conduct further investigation to delineate the nature and extent of PFAS in groundwater at the 
Hardstand Area, 2006 F-18 Crash Site, 1990 A-6 Crash Site, 1985 EA-6B Crash Site, the 1989 A-6 Crash Site, the 
Runway Drainage Ditch System (Area 16), and Stormwater Outfall 2. 

Group 3 – Conduct further investigation to delineate the nature and extent of PFAS in groundwater near the 
Former Avionics Facility (Building 2547), Former/Current Fire Station (Building 2897), Hangar 1 (Building 112), 
Hangar 5 (Building 386), Hangar 6 (Building 410), Hangar 7 (Building 2544), Hangar 8 (Building 2642), Hangar 9 
(Building 2681), Hangar 10 (Building 2699), Hangar 11 (Building 2733), Hangar 12 (Building 2737), Hangar 14 
(newly constructed), Indoor Wash Rack (Building 2903), P3 Wash Rack, and Stormwater Outfall 1. And, 
conduct further investigation to assess the leaching potential for PFOS in soil to the east of Hangar 8 and the 
Indoor Wash Rack, to the east of Hangar 9, and at Stormwater Outfall 1 where PFOS were detected in soil 
samples in these areas, below the PAL of 130 g/kg, and where the groundwater samples from the same 
locations exceed PALs. 

Group 4 – No further action planned for soil or groundwater at Area 14 or Area 27. 

Group 5 – No further action planned for soil or groundwater at the 1976 EA-6 Crash Site, Area 29, Area 30, or 
the Gallery Golf Course. 
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SECTION 1 

Introduction 
CH2M HILL, Inc. (CH2M) was contracted by Naval Facilities Engineering Systems Command (NAVFAC) Northwest to 
perform a Phase 2 Site Inspection (SI) for per- and polyfluoroalkyl substances (PFAS) at Ault Field (Figure 1). A 
Phase 1 SI was performed in 2018 near the eastern and southwestern boundaries of Ault Field, with a focus on 
collecting information to support the long-term solutions for two residential parcels near Ault Field, where PFAS 
have been detected in drinking water above the United States Environmental Protection Agency (USEPA) Lifetime 
Health Advisory. The results of the Phase 1 SI are summarized in a technical memorandum prepared by CH2M and 
submitted to the Department of the Navy (Navy) in March 2019 (Navy, 2019a). This Phase 2 SI Report presents the 
data and findings obtained during the Phase 2 SI field activities. For ease of discussion, the sites investigated 
during each stage of the inspection have been grouped together based on their location and status as determined 
by the Phase 2 SI. They are hereafter referred to as Group 1 through Group 5 (Figure 2) and defined as follows: 

Group 1 – Wastewater Treatment Plant, Former Sewage Lagoons, and the Former Wastewater Treatment 
Plant (Building 420) 

Group 2 – Hardstand Area, 1990 A-6 Crash Site, 1981 P-3A Crash Site, 2006 F-18 Crash Site, and the Runway 
Drainage Ditch System (Area 16), including Stormwater Outfall 2 

Group 3 – Former Avionics Facility (Building 2547), Former/Current Fire Station (Building 2897), Hangar 1 
(Building 112), Hangar 5 (Building 386), Hangar 6 (Building 410), Hangar 7 (Building 2544), Hangar 8 (Building 
2642), Hangar 9 (Building 2681), Hangar 10 (Building 2699), Hangar 11 (Building 2733), Hangar 12 (Building 
2737), Hangar 14 (newly constructed), Indoor Wash Rack (Building 2903), P3 Wash Rack, and Stormwater 
Outfall 1 of the Runway Drainage Ditch System (Area 16) 

Group 4 – Former 1966 Fire School (Area 27) and Pesticide Rinsate Disposal Area (Area 14) 

Group 5 – 1976 EA-6 Crash Site, Former Clover Valley Fire School (Area 29), Fire School Can Disposal Area 
(Area 30), Gallery Golf Course 

Group 1, Group 4, and Group 5 are sites associated with Stage 1 and Stage 4 of the Phase 2 SI field investigation, 
and Group 2 and Group 3 are sites associated with Stage 2 and Stage 3. 

The overall objectives for the Phase 2 SI were defined in the Final Sampling and Analysis Plan, Phase 2 Site 
Inspection Ault Field, Naval Air Station Whidbey Island Oak Harbor, Washington (SAP), henceforth referred to as 
the SAP (Navy, 2019c). Changes to the SAP to streamline the summer 2020 Stage 1 and Stage 4 activities, while 
still achieving the project quality objectives (PQOs), were approved via 2020 Field Change Request (FCR) 1 
(included in Appendix H). The overall objectives were: 

Identify the presence or absence of PFAS in the shallow aquifer at areas where surface releases are suspected 
but have not previously been investigated, or where the well network previously sampled was not sufficient 
to assess whether a surface release has occurred at or above the Lifetime Health Advisory concentrations for 
perfluorooctanoic acid (PFOA) and perfluorooctane sulfonate (PFOS). 

Identify the groundwater and surface water interaction and potential PFAS migration pathways.1 

Improve understanding of on-Base groundwater flow directions and potential for migration of PFAS from the 
potential source areas (PSAs) identified in the preliminary assessment (PA). 

This Phase 2 SI Report outlines the approach taken to achieve the listed objectives and provides conclusions based 
on data collected and recommendations for further study. This report was prepared for NAVFAC Northwest under 

 

1  This objective was specified in the SAP; however, it is not necessary for the SI phase of investigation and has been deferred to future remedial 
investigations. 
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the Comprehensive Long-term Environmental Action – Navy (CLEAN) 9000 Contract N62470-16-D-9000, Contract 
Task Order (CTO) 4041. 

The Phase 2 SI Report is organized as follows: 

Section 1 – Introduction 
Section 2 – Site Background and Physical Setting 
Section 3 – Investigation Methodology 
Section 4 – Investigation Results 
Section 5 – Conclusions and Recommendations 
Section 6 – References 

Tables, figures, and appendixes follow Section 6. 

1.1 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 Navy operations, PFAS are most commonly 
associated with aqueous film-forming foam 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 an 
“emerging chemical”, which do not have Safe Drinking Water Act (SDWA) regulatory standards or routine water 
quality testing requirements. The USEPA is studying PFAS to determine if national regulation is needed. The State 
of Washington does not have an established state standard or promulgated screening value for any PFAS 
constituent in either groundwater or drinking water. 

USEPA issued the third Unregulated Contaminant Monitoring Rule (UCMR3)2 in May 2012. The UCMR3 required 
monitoring of all large public water systems serving more than 10,000 people and 800 representative public water 
systems serving 10,000 or fewer people between 2013 and 2015, for 30 substances. Six PFAS compounds were 
included in the UCMR3 list; of these six PFAS, USEPA issued health advisories3 for only two, PFOA and PFOS. 
USEPA has also published toxicity values for PFOA and PFOS, as well as another PFAS compound, 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 PFOA and PFOS in drinking water. The USEPA Lifetime Health Advisory level is 70 parts per 
trillion4 (ppt; also equivalent to 70 nanograms per liter [ng/L]) for PFOA, and 70 ppt for PFOS. When both PFOA 
and PFOS are found in groundwater, the combined concentration should not exceed 70 ppt (USEPA, 2016a, 
2016b). 

 

2  The 1996 SDWA amendments require that once every 5 years USEPA issue a new list of no more than 30 unregulated chemicals to be monitored by 
public water systems. 

3  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 compounds. 

4  70 ppt is equal to 70 ng/L or 0.07 microgram per liter. 
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SECTION 2 

Site Background and Physical Setting 
This section presents background information on Ault Field including site history, potential sources of PFAS, and 
relevant information on the physical, environmental, and hydrogeologic setting at the site. 

2.1 Site Background 
Ault Field occupies approximately 4,300 acres and is located three miles northwest of the City of Oak Harbor, 
Washington (Figure 1). It was commissioned on September 21, 1942 as one of three Naval Air Station Whidbey 
Island installations. Ault Field was formerly used for the rearming and refueling of Navy patrol planes and other 
tactical aircraft operating in the Puget Sound region. Currently, Ault Field supports Navy tactical electronic attack 
squadrons flying the EA-18G Growler, the P-3 Orion Maritime Patrol squadrons, and two Fleet Reconnaissance 
squadrons flying the EP-3E Aries (Navy, 2019c). 

2.1.1 Regulatory Setting 
PFAS have been identified by the USEPA as an “emerging chemical”, which is defined by the Department of 
Defense (DoD) as a chemical that has a perceived or real threat to human health or the environment, and that 
have new or changing toxicity values or new or changing human health or environmental regulatory standards. 
Changes may be due to new science discoveries, detection capabilities, or exposure pathways (DoD, 2019). As 
detailed in the NAVFAC Interim PFAS Site Guidance (Navy, 2020), there are no SDWA federal regulations or Clean 
Water Act Ambient Water Quality Human Health Criteria for any PFAS. For chemicals not subject to national 
primary drinking water regulation, the SDWA authorized the USEPA to publish nonregulatory lifetime health 
advisories and risk-based regional screening levels (RSLs) to assist state and local officials in evaluating risks from 
PFAS in drinking water. Only the Project Action Levels (PALs) specified herein are applicable for groundwater 
samples collected during the Phase 2 investigation; the Lifetime Health Advisory is applicable for drinking water. 
For soil, the PALs are applicable for soil samples collected during the Phase 2 investigation (Navy, 2018b). The U.S. 
protection of groundwater soil screening levels (SSLs) are not considered official PALs for this project and are 
instead used to represent generalized screening criteria for evaluation of the presence of PFAS vadose zone 
source areas. The soil screening level values are not intended for use in remedial action or risk assessment 
decision-making. The PALs for this project, as established in the SAP and updated based on current guidance, are 
tabulated as follows: 
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PProject Action Levels11 

Analyte Media (units) Project Action Levels2 

PFOS Soil ( g/kg)  
Groundwater (ng/L) 

130 
40 

PFOA Soil ( g/kg) 
Groundwater (ng/L) 

130 
40 

PFBS Soil ( g/kg) 
Groundwater (ng/L) 

1,900 
600 

Notes: 
1 While SSLs were included in the SAP to ensure data quality for assessment of leaching and screening against these 

values was completed to inform decision-making during future investigations, these values are not considered PALs 
for this project. Additionally, while the Lifetime Health Advisory was included in the SAP, it is not to be used for 
making CERCLA-related decisions, but may be used to determine and expand drinking water sampling areas and to 
determine whether drinking water receptors require response actions. 

2 PALs for PFOA and PFOS are based on a HQ of 0.1 and were generated using the USEPA online calculator as described 
in the Assistant Secretary of Defense October 15, 2019 memorandum, “Investigating Per- and Polyfluoroalkyl 
Substances within the Department of Defense Cleanup Program” (DoD, 2019). PALs for PFBS were generated 
similarly, but values were updated from those listed in the 2019 memorandum to reflect reference doses provided in 
“Provisional Peer-Reviewed Toxicity Values for Perfluorobutane Sulfonic Acid (PFBS) and Related Compound 
Potassium Perfluorobutane Sulfonate” (USEPA, 2021). The original value of 602 ng/L derived from the online 
calculator for PFBS was rounded to 600 ng/L, consistent with two significant figures included in the USEPA’s RSL table. 

--- = not applicable 
g/kg = micrograms(s) per kilogram 

HQ = hazard quotient 
 

Project action limits are currently not established for the remaining 15 PFAS compounds for soil or groundwater, 
nor are there any State of Washington regulatory screening levels or USEPA RSLs available. 

In accordance with Navy policy, all samples collected for this Phase 2 SI were analyzed for PFAS by liquid 
chromatography – tandem mass spectrometry (LC-MS/MS) compliant with DoD Quality Systems Manual (QSM) 
5.1.1 Table B-15 (Navy, 2019c). 

2.1.2 Investigation History 
Groundwater investigations for PFAS at Ault Field have been conducted over the past five years. In September of 
2015, the Navy conducted shallow groundwater sampling at Area 16, Area 31, and Hangar 5 (Figure 2). Neither 
PFOS nor PFOA were detected above the method detection limit in the samples from Area 16. Minor detections of 
PFOS (maximum concentration of 35 ng/L) and PFOA (maximum concentration of 7 ng/L) were found in the 
Hangar 5 samples, and the samples from Area 31 detected PFOS above the USEPA RSL and the USEPA Lifetime 
Health Advisory (PFOS maximum concentration of 2,370 ng/L and PFOA maximum concentration of 58,500 ng/L) 
(Navy, 2019c). The 2015 investigation concluded that further investigation was recommended to assess the 
potential for PFAS contamination in the shallow aquifer, and suggested that the deeper portion of the aquifer at 
the central drainage ditch portion of Area 16 had not been impacted by PFAS (Navy, 2018a). It was also concluded 
that investigation of the area to the north and northwest of Hangar 5 was not warranted; however, additional 
review of records revealed that the well network sampled at Hangar 5 was not sufficient to assess if a PFAS 
release had occurred at or above the USEPA RSL or Lifetime Health Advisory for either PFOS, PFOA, or both, and 
the installation of additional wells was recommended (Navy, 2019c). 

A Phase 1 SI was conducted from January to March 2018 to refine the understanding of groundwater flow at Ault 
Field, to confirm the presence of PFAS in groundwater and characterize their nature, if present, and to gather 
information to support the evaluation of long-term solutions for two off-Base residential parcels near Ault Field 
(one to the east and one to the southwest of the Base) where PFAS have been detected in drinking water above 
the USEPA Lifetime Health Advisory for PFOS, PFOA, or both (Navy, 2019a). Nine on-Base monitoring wells and 
two off-Base potential alternative water supply wells were installed between the eastern and southern portions 
of the Base, within the shallow, intermediate, and deep zones of the aquifer. Soil samples collected during drilling 
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were non-detect for PFBS, and the detections of PFOA and PFOS were below the sample quantitation limit. All 
detections of PFOS and PFOA were below the Life Health Advisory, and the detections of PFBS were below USEPA 
RSL (Navy, 2019a). Groundwater sample results from the nine newly installed groundwater monitoring wells were 
non-detect for PFOS and PFOA. Only one of the off-Base potential alternative water supply wells had PFAS 
detections, of which the PFOS and PFOA detections were below the Lifetime Health Advisory, and PFBS was below 
the USEPA RSL (Navy, 2019a). In addition to the new wells, groundwater samples for PFAS analysis were collected 
from 17 existing on-Base wells that had no prior PFAS sampling history: 1959-1969 Landfill (Area 2), Areas 3, 4, 29, 
and the Current Fire Training Area (Area 2 and the Current Fire Training Area are located in between the Phase 2 
sites in Group 4 and Group 5) (Figure 2). The results confirmed that groundwater samples from 9 of the 17 wells 
had detections of PFOS and PFOA above the USEPA Lifetime Health Advisory (Navy, 2019a). 

2.2 Physical Setting 
2.2.1 Physical Characteristics 
Ault Field is situated on the northern end of Whidbey Island in the Puget Lowland (Figure 1). The central and most 
developed portion of Ault Field, which includes operations buildings, runways, taxiways, and barracks, is relatively 
flat with elevations ranging from approximately 10 to 50 feet above mean sea level (msl) (Navy, 2018b). 

2.2.2 Climate 
Whidbey Island has a temperate climate with mild, dry summers, and cool, wet winters. On average, January is 
the coolest month and August is the hottest. The mean temperature for Whidbey Island is 50 degrees Fahrenheit. 
Whidbey island has a mean annual precipitation of 19 inches per year, which is lower than most locations in 
western Washington due to a “rain shadow” effect as storm systems move over the Olympic Mountain Range 
(Navy, 2018b). 

2.2.3 Topography and Surface Drainage Features 
The far eastern and western extents of Ault Field are bounded by Dugualla Bay and the Strait of Juan de Fuca, 
respectively. Steep slopes and coastal bluffs occur mainly along the shoreline along the western side of Ault Field 
(Navy, 2018b). 

2.2.4 Land Use 
The area surrounding Ault Field is a low-density residential area, used for a combination of residential and 
commercial purposes (Navy, 2019c). 

2.2.5 Geologic Setting 
Whidbey Island lies within the Puget Lowland, a topographic and structural depression between the Olympic 
Mountains and the Cascade Range (Figure 1). The geology of the area is heavily influenced by glacial advances and 
retreats. At the height of the most recent glaciation, ice is estimated to have reached a thickness of about 4,500 
feet in the Oak Harbor area. The geologic units on Whidbey Island thus consist of a sequence of Quaternary-age 
(less than 2 million years old) glacial and interglacial deposits that may be over 3,000 feet thick (USGS, 2005) with 
near-surface deposits being mostly glacial sediment of the Fraser glaciation (20,000 to 10,000 years old) (Navy, 
2018b). 

The Everson and Vashon units of the Fraser glaciation, post-glacial sediment, and artificial fill make up most of the 
surface and near-surface soil underlying Ault Field. In general, stratigraphic units up to 100 feet thick, consisting of 
relatively impermeable clay, silt, and silty fine sand (Everson glaciomarine drift and Vashon till), form the near-
surface layers. Underlying the Vashon Outwash in most places are sand, silt, and clay of the Whidbey Formation 
(Navy, 2018b). 
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Three parallel active fault zones exist at Ault Field that are regionally significant. The Devil’s Mountain, Strawberry 
Point, and Utsalady Point fault zones trend from southeast to northwest across Ault Field. Fault movement is 
oblique with both horizontal and vertical components. In general, the horizontal component is left-lateral, while 
the vertical component is normal with the north wedge up (Navy, 2018b). 

2.2.6 Hydrogeologic Setting 
The United States Geological Survey has identified five major hydrogeologic units on Whidbey Island. Only two 
units are present at Ault Field, and are termed intermediate and shallow aquifers, respectively. Locally perched 
zones may exist over discontinuous areas of till or other clay-rich units (Navy, 2018b). 

The shallow aquifer is a locally discontinuous unconfined aquifer consisting of sand and gravel with an average 
groundwater elevation of 20 feet msl. At Ault Field, the shallow aquifer is found in the Vashon Outwash deposits 
at or near the surface. The intermediate aquifer is a moderately continuous sandy unit that is generally confined. 
Potentiometric surface elevations vary from 10 to 75 feet msl (Navy, 2018a). 

Groundwater beneath Ault Field is recharged by infiltration of precipitation. Groundwater flow in specific regions 
of Ault Field has been studied in previous environmental investigations and groundwater flow is generally to the 
northeast toward Dugualla Bay, and it mimics the topography of the Clover Valley. A groundwater divide extends 
southwest to northeast along the topographic high of the coastal bluff in the southwestern part of Ault Field. 
Groundwater to the northwest of the divide flows west toward the Strait of Juan de Fuca, and groundwater to the 
southeast of the divide flows east toward the interior of the island and eventually out toward Dugualla Bay (Navy, 
2018a). 

2.2.7 Hydrologic Setting 
Surface water on Whidbey Island occurs in soils with low infiltration rates, resulting from surficial clays, or at 
locations with high water tables. Streams tend to be shallow and flow is reduced significantly during the summer 
months. The primary surface water feature on Ault Field, the Clover Valley Stream, flows northeast toward 
Dugualla Bay (Figure 1). Stormwater from the central and southeastern portions of Ault Field is diverted into a 
complex system of drainage ditches and culverts adjacent to the runways and taxiways (referred to as Runway 
Drainage Ditch System [Area 16]) and eventually discharges into Clover Valley Stream east of Ault Field. 
Stormwater from the northern and southwestern portions of Ault Field is captured by the stormwater system 
which discharges into the Strait of Juan de Fuca (Navy, 2018b). 

2.2.8 Water Use 
The Ault Field water supply is sourced 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 Naval Air Station Whidbey Island via pipeline. 
The pipeline was constructed in 1942 to service the newly developed installation at Ault Field and was extended 
to Oak Harbor in 1970 to supplement the city water supply; however, residences surrounding Ault Field are mainly 
supplied by private or community drinking water wells (Navy, 2018b). 

A seasonal water supply well used to water the golf course exists in the southeastern portion of Ault Field. The 
well is operated by the Navy on an as-needed basis in cooperation with surrounding private well owners to ensure 
limited drawdown in adjacent wells (Navy, 2018b). 

The USEPA has designated the Whidbey Island aquifer system as a sole-source aquifer as it is the only potable 
water source for half the island’s residents. The aquifer boundaries have been clearly defined and there is no 
alternative source for drinking water on the island (Navy, 2018b). 
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SECTION 3 

Investigation Methodology 
This section describes the methodology used in the Phase 2 SI to accomplish the stated objectives and is discussed 
by the stage of the investigation. Stage 1 and Stage 4 activities are associated with Group 1, Group 4, and Group 5, 
and Stage 2 and Stage 3 are sites associated with Group 2 and Group 3. 

3.1 Investigation Objectives 
The field activities discussed in this report were performed in accordance with the SAP (Navy, 2019c). Deviations 
from the SAP are discussed in Section 3.5. Field activities were conducted in four stages and included sampling of 
existing on-Base wells, soil boring sampling, grab groundwater sampling, installing and sampling new on-Base 
monitoring wells, and measuring synoptic water levels. 

3.2 Field Task Summary 
3.2.1 Stage 2 and Stage 3 
Field work for Stages 2 and 3 of the Phase 2 SI was performed during a combined field event from November 6 to 
December 15, 2019. Field notes are provided in Appendix G; sampling locations are provided on Figure 3. 

Stage 2 of the Phase 2 SI focused on areas associated with potential releases or drainage from hangar facilities or 
other associated PSAs in the immediate vicinity of the hangars (at or downgradient of the Indoor Wash Rack), 
Former Avionics Facility, Former/Current Fire Station, Hardstand Area, Hangars 1, 5 through 12, and 14, P3 
Washrack, and Stormwater Outfalls 1 and 2 (part of the Runway Drainage Ditch System [Area 16]). Stage 2 
activities were modified from the SAP via 2019 FCRs 1 and 2 (while still achieving the PQOs) and consisted of the 
following: 

Sampling of five existing monitoring wells located downgradient of the hangar facilities area, for PFAS 

Drilling of eight boreholes and completion of seven of those as monitoring wells at approximately 30 feet 
below ground surface (bgs) along the taxiway to the east/northeast of the hangars 

Soil sampling at the soil/water table interface for PFAS 

Groundwater sampling of all newly installed monitoring wells for PFAS 

Stage 3 of the Phase 2 SI focused on areas associated with potential releases at or near the Runway Drainage 
Ditch System (Area 16), including the 1981 P-3A Crash Site, 1985 EA-6B Crash Site, 1989 A-6 Crash Site, 1990 A-6 
Crash Site, 2006 F-18 Crash Site, Former Avionics Facility, and P3 Washrack. Stage 3 activities were modified from 
the SAP via 2019 FCRs 1 and 2 (while still achieving the PQOs) and consisted of the following: 

Drilling of 12 soil boreholes in six clusters of two, advanced to the soil/water table interface. 

Completion of the boreholes as monitoring wells in six clusters of dual completion sets (total of 12 monitoring 
wells) screened at two intervals (approximately 15 and 30 feet bgs). 

Soil sampling at the soil/water table interface for PFAS. 

Groundwater sampling of all newly installed monitoring wells for PFAS. 

3.2.2 Stage 1 and Stage 4 
Field work for Stages 1 and 4 of the SI was performed during a combined field event from July 13 to September 9, 
2020. Stage 4 was performed prior to Stage 1. Field notes are provided in Appendix G; sampling locations are 
provided on Figure 4. 
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Stage 1 of the Phase 2 SI focused on collecting groundwater samples from existing monitoring wells and the 
associated activities consisted of the following: 

Sampling of five existing monitoring wells in close proximity to three PSAs (the Pesticide Rinsate Disposal Area 
[Area 14], the Former Wastewater Treatment Plant [Building 420], and the Gallery Golf Course) to assess the 
presence or absence of PFAS in groundwater. 

Stage 4 of the Phase 2 SI focused on on-Base areas where known data gaps for PFAS in soil and groundwater 
existed: 1976 EA-6 Crash Site, Area 14, Area 27, Area 29, Area 30, Building 420, Wastewater Treatment Plant, and 
the Former Sewage Lagoons. Stage 4 activities were modified from the SAP via 2020 FCR 1 (while still achieving 
the PQOs) and consisted of the following: 

Drilling of 20 boreholes and completion of seven of those as monitoring wells with total depths ranging from 
40 to 70 feet bgs. 

Soil sampling at the soil/water table interface for PFAS at all 20 borings. 

Grab groundwater sampling for PFAS was conducted at the soil/water table interface at eight borings and at 
both the soil/water table interface and the total depth of the boring at four borings. Wells were not installed 
at Area 14, 1976 EA-6 Crash Site, and the Former Sewage Lagoons. Only soil and groundwater grab sampling 
was completed for the boreholes at these locations, to assess the locations for PFAS. 

Groundwater sampling of all newly installed monitoring wells for PFAS. 

Survey of synoptic water level of wells sampled during the Stage 1 and Stage 4 field effort. 

3.2.3   Site Preparation and Utility Location 
Prior to any ground disturbing activities, proposed drilling locations were demarcated, and an 811 call-before-you-
dig ticket was submitted for public utility providers. Each drilling location was also scanned for utilities by Applied 
Professional Services (APS), a licensed third-party utility locating company. APS scanned a 30-foot radius around 
each location using a combination of ground-penetrating radar and radio frequency instruments. Third-party 
utility location activities were performed October 21-22, 2019 for Stage 2 and Stage 3, and July 13-14, 2020 for 
Stage 1 and Stage 4 (Appendix A). During the third-party utility location, the following locations were moved due 
to utilities identified within 5 feet of the proposed locations and/or for greater ease of access for drilling 
equipment: 

SStage 2 and Stage 3 
WI-AF-MW-616 was moved 18 feet east of the proposed location from the SAP 
WI-AF-MW-618 was moved 20 feet east of the proposed location from the SAP 
WI-AF-MW-619 was moved 6 feet east of the proposed location from the SAP 
WI-AF-MW-620 was moved 23 feet east of the proposed location from the SAP 
WI-AF-MW-621 was moved 18 feet north of the proposed location from the SAP 

Stage 1 and Stage 4 

WI-AF-WT11/WI-AF-WT12 was moved 7 feet south of the proposed location from the SAP 
WI-AF-BH09 was moved 5 feet north of the proposed location from the SAP 
WI-AF-BH10 was moved within 5 feet east of the proposed location from the SAP 
WI-AF-BH19 was moved within 5 feet east of the proposed location from the SAP 
WI-AF-BH20 was moved within 5 feet east of the proposed location from the SAP 

3.2.4 Soil Borings 
Sonic drilling operations for Stage 2 and Stage 3 were conducted from November 6-23, 2019, and from July 13-29, 
2020 for Stage 4. A total of 40 soil borings (20 soil borings during Stage 2 and Stage 3, and 20 soil borings during 
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Stage 4) (Figure 5 through Figure 9) were advanced by a Washington-licensed driller using sonic drilling 
techniques in accordance with applicable standard operating procedures (SOPs) included in the SAP (Navy, 
2019c). Each drilling location was hand cleared to a depth of 5 feet bgs using non-invasive methods prior to 
drilling to ensure that no undetected buried utilities were present. No materials containing PFAS were used during 
drilling. 

Continuous soil cores were collected for lithologic classification and screened for volatile organic compounds 
(VOCs) using a photoionization detector. Soil cores were closely examined for signs of saturation and the presence 
of fine-grained beds that could indicate the presence of perched groundwater or confining conditions. Lithology 
observed in the soil cores was classified according to the Unified Soil Classification System and logged in 
accordance with applicable SOPs included in the SAP. Soil boring logs are included in Appendix B. All boreholes 
were drilled according to the SAP, with the exception of Stage 2 monitoring well location WI-AF-MW-617. This 
drilling location was inaccessible due to recent heavy precipitation; therefore, the borehole was not drilled, and a 
well was not installed. 

SSoil Sampling 
Soil samples were collected from the soil cores at the soil/water table interface in accordance with applicable 
SOPs in the SAP. Twenty-seven soil samples (24 primary samples and 3 field duplicate [FD] samples) were 
collected from the 20 soil borings advanced during Stage 2 and Stage 3. The four additional primary samples were 
collected from three Stage 2 borings: WI-AF-MW-620, to aid with vertical profiling of PFAS contamination, and 
locations WI-AF-MW-619 and WI-AF-MW-624, to assist with vertical delineation due to a potential seasonal 
perched groundwater layer encountered at 2 feet bgs at each location. Twenty primary samples were collected 
from the 20 soil borings advanced during Stage 4. 

Soil samples were sent to Battelle Analytical Services in Norwell, Massachusetts to be analyzed for the 18 PFAS 
compounds listed in USEPA Method 537.1 via LC-MS/MS compliant with the QSM v. 5.1.1 Table B-15. 

3.2.5 Grab Groundwater Sampling 
Grab groundwater samples were collected at soil borings advanced during Stage 4 that were not completed as 
monitoring wells to gather groundwater quality data and to improve the understanding of PFAS migration in 
groundwater (Figure 10 through Figure 12) (Navy, 2019c). The SAP called for two grab groundwater samples to be 
collected from each Stage 4 soil boring and the samples be sent for expedited analytical turnaround time; based 
on these results, monitoring wells were to be installed at the locations with PFAS detections (Navy, 2019c). In 
order to meet the PQOs of the 2019 SAP and perform the Stage 4 field work without a task order modification,  
2020 FCR 1 (Appendix H) was submitted and approved by the Navy. The FCR reduced the number of borings with 
grab groundwater samples from 20 to 13 and eliminated the need for expedited analytical turnaround time, with 
the exception of the Area 29 and Area 30 boring samples. When drilling activities were initiated at Area 30, the 
targeted shallow groundwater zone was not encountered in the three borings at the site (WI-AF-BH06, WI-AF-
BH07, and WI-AF-BH08) and only one grab groundwater sample from the total depth of each boring could be 
collected. The same groundwater condition observed at Area 30 was seen at two of the three Area 29 borings 
(WI-AF-BH03 and WI-AF-BH04), and the third boring (WI-AF-BH05) was dry to the total depth of 50 feet bgs and 
no sample could be collected (Figure 12). Due to these groundwater conditions, only two wells were installed 
between Area 29 and Area 30, both at Area 29, eliminating the need for expedited analytical turnaround time. In 
addition to the Area 29 and Area 30 borings, a shallow water bearing zone was also not encountered at Crash Site 
borings WI-AF-BH01 and WI-AF-BH02 (Figure 12), and Area 14 borings WI-AF-BH19 and WI-AF-BH20 (Figure 11), 
and only one sample from the total depth of each boring was collected. One grab groundwater sample was 
collected from the soil/water interface at Wastewater Treatment Plant location WI-AF-BH09 (Figure 10), but the 
boring was terminated after sample collection due to misinterpretation of the field project instructions, and a 
second grab groundwater sample was not collected. Two grab groundwater samples each were collected from 
Wastewater Treatment Plant boring WI-AF-BH10, and Former Sewage Lagoon borings WI-AF-BH12, WI-AF-BH13, 
and WI-AF-BH14. In total, 18 samples were collected from 12 borings (16 primary samples and 2 FD samples). 
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Soil boring purging and grab groundwater sample collection from each boring was accomplished using PFAS-free 
equipment: either a Geotech GeoSquirt purge pump, a disposable bailer, or a Hydropunch in-situ sampling tool, as 
described in the subsequent paragraph. An attempt to purge one borehole casing volume was made prior to grab 
groundwater sample collection at each soil boring. During purging, the depth to water was measured with a water 
level indicator, and water quality parameters (WQPs) were measured using a water quality meter, calibrated daily 
at a minimum. One set of WQPs, including pH, temperature, conductivity, and turbidity, was recorded 
immediately prior to collecting the sample. If excess drawdown was observed in the soil boring, all groundwater 
was evacuated from the boring and sampling was performed once the water level had recovered to a minimum of 
90 percent of the initial water level. Groundwater sampling data sheets are provided in Appendix D. 

Groundwater sampling with the Geotech GeoSquirt purge pump or disposable bailer was conducted by placing 
the sampling equipment directly into the open soil boring to first purge and then obtain the groundwater sample. 
The disposable bailer was used when a minimal amount of groundwater was present in the soil boring and the 
Geotech GeoSquirt purge pump could not draw water to the surface for sample collection; the Hydropunch was 
used as an alternative to the GeoSquirt. The sampling procedure for using the Hydropunch required using sonic 
drilling techniques to advance the boring to the desired sampling depth. Once the soil boring was advanced to 
depth, the Hydropunch was connected to a small-diameter drive pipe and driven to a discrete interval into the 
undisturbed formation by the sonic drilling rig. Once in the formation, the screen was exposed inside the 
Hydropunch by pulling the drive pipe up approximately 2 feet, allowing groundwater to fill the sample chamber 
(Edge, et al., 1989). When the Hydropunch was extracted to the surface, the groundwater trapped in the sample 
chamber was then transferred to a groundwater sample container. 

3.2.6 Monitoring Well Construction 
Monitoring well construction was done following advancement of each associated soil boring (except where 
noted). Seven borings were completed as monitoring wells during Stage 2, six borings were completed as dual set 
completion monitoring wells during Stage 3, and seven borings were completed as monitoring wells during Stage 
4. As stated in Section 3.2.5, only grab groundwater sampling, with no monitoring well installation, was conducted 
during Stage 4 at Area 14, 1976 EA-6 Crash Site, and the Former Sewage Lagoons in accordance with 2020 FCR 1. 
All monitoring wells were constructed with a Schedule 40 polyvinyl chloride (PVC) riser connected to a 5- or 10-
foot, factory slotted 0.020-inch PVC screen with a bottom cap. A sand filter pack (12/20 washed silica) was placed 
around the annular space of the screen from the bottom of the boring extending to a minimum height of 2 feet 
above the top of the screen. A bentonite seal, at least 2 feet thick, was placed above the top of the sand pack. 
After the bentonite had been hydrated, a cement-bentonite grout was placed in the remaining annular space. All 
construction materials were free of fluorine; no fluorine containing greases, bentonite, or other materials were 
used. Monitoring wells were finished with flush-mount completions that included a metal vault and concrete pad. 
A locking watertight cap was placed on the top of the PVC casing. The monitoring wells were labeled on the 
exterior of the vault with a metal stamp indicating the identification. Monitoring well construction information is 
provided in Table 1, and completion diagrams are provided in Appendix B. Each newly constructed monitoring 
well was allowed to sit for at least 24 hours before being developed. 

Location WI-AF-MW-616 was not constructed as a monitoring well because no productive interval was identified 
during drilling. The boring was backfilled with bentonite chips from 0.5 to 30 feet bgs, and the top 0.5 feet was 
backfilled with native soil and grass. 

3.2.7 Monitoring Well Development 
After construction, each newly installed monitoring well was developed using a combination of bailing, surging, 
and pumping throughout the screen in accordance with the applicable SOP included in the SAP and the 2019 FCR 
2 for Stages 2 and 3 wells. Wells greater than 40 feet bgs were developed by the drilling subcontractor, and wells 
less than 40 feet bgs were developed by CH2M field staff. Development activities occurred November 24 to 
December 10, 2019 for Stages 2 and 3, and August 10 to August 13 and August 18, 2020 for Stage 4. During 
development, the CH2M field staff measured field WQPs, including potential of Hydrogen (pH), temperature, 
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conductivity, and turbidity with a water quality meter. Development continued until either turbidity readings 
were below 10 nephelometric turbidity units (NTU) (or 20 NTU in accordance with 2019 FCR 2) and water was free 
of visible sediment, measurements for three consecutive WQP readings stabilized, a minimum of 10 well casing 
volumes had been purged, or until four hours of total development time (including the surge and bail period) had 
been reached, whichever occurred first. All wells were developed as described above with the exception of the 
following Stage 4 wells: 

WI-AF-MW-627 did not achieve stabilization within the four-hour development time limit and development 
was terminated. The total purge volume required for development was removed from the well; the final 
turbidity reading was 47.5 NTU, and the other parameters were generally within range. 

WI-AF-MW-628 was purged dry when development started, and recharge was very slow. After continually 
purging dry, development was terminated. Water quality measurements were collected when able to, but 
they did not stabilize. The final turbidity reading was out of range. 

WI-AF-MW-631 purged dry three times before development was terminated. Groundwater quality 
measurements were collected, but they did not stabilize before termination. The final turbidity reading was 
out of range. 

WI-AF-MW-630 had a minor obstruction in the casing which prevented lowering a pump into the screen. The 
well was surged and manually bailed,. 42 gallons of water were bailed before development was terminated 
due to reaching the 4-hour development time limit. Turbidity was approximately 400 NTU at the time of 
termination. 

Wells that ran dry during development due to low recharge rates were allowed to recharge to ensure the full 
screen interval was surged and bailed and then purged to the extent practicable (up to three total purges). Surge 
blocks and pumps with Teflon parts were not used during development. Development logs are provided in 
Appendix C. 

3.2.8 Groundwater Sampling 
Groundwater sampling activities occurred December 7-12, 2019 for Stage 2 and Stage 3, and August 13-19, 2020 
for Stage 1 and Stage 4 (Figures 10 through 14). During Stage 2, 13 samples (12 primary samples and 1 FD sample) 
were collected from 7 newly installed monitoring wells (WI-AF-MW-618 to WI-AF-MW-624) and 5 existing 
monitoring wells (MW4-B3, MW10-B8, MW15-B23, 16-26B, and H6-B3) (Figure 14). Stage 3 groundwater 
sampling consisted of collecting 14 samples (12 primary samples and 2 FD samples) from 12 newly installed 
monitoring wells (Figures 13 and 14; WI-AF-WT01 to WI-AF-WT12). Stage 1 and Stage 4 groundwater sampling 
consisted of sampling 5 existing monitoring wells (MW-14, MW-20, MW-21 [Figure 10], 14-MW-2 [Figure 11], and 
Ault Field Well 1 [Figure 12]) and 7 newly installed monitoring wells (WI-AF-MW-625 to WI-AF-MW-631) (Figure 
10 through Figure 12). The newly installed monitoring wells were sampled approximately 24 hours after 
completion of development.  

Groundwater samples were collected under low flow/low stress conditions using a PFAS-free submersible pump 
or peristaltic pump with the pump intake placed at the middle of the screen interval. Purging was conducted at a 
rate such that drawdown in the well was less than 0.3 foot. During purging, depth to water readings and WQPs 
were measured and recorded at regular time intervals of at least 3 minutes. Depth to water was measured with a 
water level indicator, and WQPs were measured using a water quality meter, calibrated daily at a minimum. 
Purging continued until WQPs stabilized for three consecutive readings according to the following stabilization 
criteria: 

Temperature within 0.1 degree Celsius 
pH within 0.1 pH units 
Conductivity within 0.01 millisiemens per centimeter 
Oxidation-reduction potential within 10 millivolts  
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Dissolved oxygen within 0.05 milligram per liter 
Turbidity measurements are within 10 percent or less than 10 NTU 

If excess drawdown was observed with the minimum achievable purge rate, the purge rate was increased to 
evacuate all the water. Sampling was performed once the water level had recovered to a minimum of 90 percent 
of the static water level within a 24-hour period. One set of WQPs was recorded immediately prior to collecting 
the sample. Groundwater sampling data sheets are provided in Appendix D. 

In most cases, sampling was conducted at least 24 hours after development. Access to Stage 3 monitoring wells 
WI-AF-WT01 and WI-AF-WT02 required temporary shutdown of a runway; therefore, to minimize the number of 
times the area was accessed, these wells were sampled immediately following development. 

3.2.9 Groundwater Elevation Survey 
A groundwater elevation study of existing and newly installed wells was conducted on December 15, 2019 for 
Stages 2 and 3 and September 9, 2020 for Stage 1 and Stage 4. Depth to water was measured with a water level 
indicator from the top of the survey point on the PVC riser casing and recorded to the nearest 0.01 foot, following 
applicable SOPs in the SAP. The elevation surveys were conducted at least 24 hours after well installation and 
development had been completed for newly installed wells for each respective phase (Appendix E). Groundwater 
contour maps were constructed using these data and are provided as Figure 15 through Figure 19. These data will 
be discussed in the Updated Conceptual Site Model section later in this report. 

3.2.10  Surveying 
All existing monitoring wells that were sampled and new monitoring wells that were installed during the Phase 2 
field events were horizontally and vertically surveyed by a Washington-licensed surveyor, in December 2019 for 
Stages 2 and 3, and in September 2020 for Stages 1 and 4. The surveyor provided easting and northing horizontal 
coordinates according to Washington State Plane North Zone based on the North American Datum of 1983. 
Horizontal coordinates were provided to the nearest 0.01 foot. The surveyor provided vertical elevations in feet 
above mean sea level based on the North American Vertical Datum of 1988. Vertical coordinates were provided to 
the nearest 0.001 foot. The survey reports are provided in Appendix F. 

3.3 Sample Analysis and Quality Control 
Groundwater and soil samples for all stages of the Phase 2 SI field effort were collected according to the 
applicable SOPs referenced in the SAP. Groundwater and soil samples were sent to Battelle Analytical Services in 
Norwell, Massachusetts to be analyzed for the 18 PFAS compounds listed in USEPA Method 537.1. Samples were 
analyzed using LC-MS/MS compliant with the QSM v. 5.1.1 Table B-15. 

Field quality control (QC) samples were collected during the sampling program. These samples were obtained to 
ensure that disposable and reusable sampling equipment were free of PFAS, evaluate field methodology, establish 
ambient field background conditions, and evaluate whether cross-contamination occurred during sampling and/or 
shipping. Several types of field QC samples that were collected and analyzed are defined as follows: 

Equipment Rinsate Blank (decontaminated equipment): Equipment blanks were collected at the frequency 
of one per day of sampling. These samples were obtained by running certified PFAS-free laboratory-grade 
deionized (DI) water over or through decontaminated sample collection equipment. 

Equipment Rinsate Blank (disposable equipment): Equipment blanks were collected at the frequency of one 
per lot. These samples were obtained by running certified PFAS-free laboratory-grade DI water over or 
through unused sample collection equipment. 

Field Blank: Field blanks were collected at the frequency of one per week. These samples were collected by 
pouring the certified PFAS-free laboratory-provided blank water into the blank container. 
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Duplicate Sample: FD samples were collected at the same time and under identical conditions as their 
 

In addition to field QC samples, the following lab QC samples were also collected at a rate of one per every 20 
samples of a given medium: 

Matrix Spike: An aliquot of sampled groundwater and/or soil was spiked with known quantities of analytes of 
interest and subjected to the entire analytical procedure. By measuring the recovery of these spiked 
quantities, the appropriateness of the method for the matrix was demonstrated. 

Matrix Spike Duplicate: These samples were collected as second aliquots of the same matrix as the matrix 
spike to determine the precision of the method. 

3.4 Decontamination Procedures 
Decontamination activities for all stages of the Phase 2 SI field effort were conducted in accordance with the 
applicable SOPs included in the SAP. Non-disposable equipment was decontaminated using the following 
solutions in this order: 

1. Wash with Alconox/Liquinox solution 
2. Rinse with distilled water 
3. Rinse with laboratory-grade DI water (laboratory certified PFAS-free) 

Disposable sampling equipment and personal protective equipment (PPE), such as Masterflex tubing and nitrile 
gloves, were not decontaminated after use and, instead, were disposed of as nonhazardous solid waste. After use, 
disposable equipment was placed in plastic contractor bags and disposed in an onsite trash dumpster. 

Reusable heavy equipment, such as drilling rods and augers, was decontaminated before and in between the 
collection of each sample using a high-pressure steam cleaner with potable-grade water. Pressure washing was 
conducted at the temporary decontamination pad, which had been constructed prior to the start of drilling 
activities. 

3.5 Investigation-derived Waste Management 
3.5.1 Stage 2 and Stage 3 
Investigation-derived waste (IDW) management activities were conducted in accordance with the Final Waste 
Management Plan and Environmental Protection Plan (Navy, 2019d). IDW generated during Stages 2 and 3 
included soil cuttings, disposable PPE, well development groundwater, groundwater sampling purge water, 
disposable sampling equipment, and decontamination rinse water from non-disposable sampling equipment and 
heavy equipment. Specific wastes were handled as follows: 

Solid IDW, including soil cuttings and spent PPE, was placed in a 25-cubic yard roll-off container. 
Aqueous IDW was placed in 275-gallon polyethylene totes. 

All IDW containers were properly labeled (project name, accumulation start date, contents, source location of 
contents, and point of contact information) and staged with secondary containment in the designated IDW area 
off of Aries Rd east of the flight line gate. IDW containers were inspected weekly during the Stage 2 and Stage 3 
field event and monthly thereafter until their removal. 

Prior to disposal, CH2M field staff collected waste characterization samples from the totes and the roll-off 
container. Solid and aqueous IDW samples were analyzed for PFAS, VOCs, semivolatile organic compounds 
(SVOCs), total metals, reactivity, corrosivity, and ignitability. The waste characterization profiles are provided in 
Appendix I. Waste characterization analytical results indicated that Stage 2 and Stage 3 IDW was nonhazardous. 
PFAS soil results from sample WI-AF-IDW-SO02-1219 had low detections of PFOS and PFOA; PFAS aqueous results 
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were less than the USEPA Lifetime Health Advisory of 70 ng/L for the combined sum of PFOA and PFOS with the 
exception of the following samples: 

WI-AF-IDW-AQ01-1219: 

– PFOS – 118 ng/L 
– PFOA – 65.7 ng/L 

WI-AF-IDW-AQ02-1219 

– PFOS – 76 ng/L 

WI-AF-IDW-AQ03-1219 

– PFOA – 349 D ng/L 
– PFOS – 276 D ng/L 

WI-AF-IDW-AQ06-1219 

– PFOS – 130 ng/L 
– PFOA – 113 ng/L 

WI-AF-IDW-AQ10-1219 

– PFOS – 365 D ng/L 
– PFOA – 67.3 D ng/L 

All IDW was transported offsite and disposed of as nonhazardous PFAS containing waste, by Clean Harbors on 
April 22, 2020. 

3.5.2 Stage 1 and Stage 4 
IDW generated during Stages 1 and 4 included soil cuttings, disposable PPE, well development groundwater, 
groundwater sampling purge water, disposable sampling equipment, and decontamination rinse water from non-
disposable sampling equipment and heavy equipment. Specific wastes were handled as follows: 

Solid IDW, including soil cuttings and spent PPE, were placed in 55-gallon drums. 
Aqueous IDW was placed in 275-gallon polyethylene totes. 

All IDW containers were properly labeled (project name, accumulation start date, contents, source location of 
contents, and point of contact location) and staged with secondary containment in the designated IDW area off of 
Clover Valley Road. IDW containers were inspected weekly during the Stage 1 and Stage 4 field events and are 
currently inspected monthly until they are removed. 

Prior to disposal, CH2M field staff collected waste characterization samples from the 55-gallon drums and 275-
gallon polyethylene totes. Solid and aqueous IDW samples were analyzed for PFAS, VOCs, SVOCs, total metals, 
reactivity, corrosivity, and ignitability.. Waste characterization analytical results indicated that Stage 1 and Stage 4 
solid IDW was nonhazardous, and PFAS aqueous results were less than the USEPA Lifetime Health Advisory of 70 
ng/L for the combined sum of PFOA and PFOS in one of two samples, and in exceedance of 70 ng/L in the second 
sample. IDW disposal and container removal is currently in being coordinated. 

3.6 Deviations from the Sampling and Analysis Plan 
The lists in the following sub-sections summarize the deviations from the SAP (Navy, 2019c) during the 
investigation activities, and justification for those deviations. All deviations were approved by the Navy via direct 
communication or via 2019 FCRs 1 and 2 for Stages 2 and 3 and 2020 FCR 1 for Stage 4. A copy of the approved 
FCRs are included in Appendix H. Data quality and usability were not affected by these deviations: 
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SStage 2 and Stage 3 
Group 2 (Figure 13): 

– The location of monitoring wells WI-AF-WT05 and WI-AF-WT06 were removed from the Phase 2 SI scope 
due to an archaeological find near the proposed location of the monitoring well pair. The standard buffer 
for an archaeological site is 30 meters (approximately 100 feet). To meet the investigation goals, this 
monitoring well location could only be moved within 25 feet of the proposed location, and a management 
decision was made to exclude the monitoring well pair from the scope. The PQOs for the SI were still 
achieved with this exclusion. Other wells installed in the area provide information regarding the presence 
or absence of PFAS in the Area 16 Drainage Ditch System. To maintain a consistent naming convention, 
proposed monitoring wells WI-AF-WT13 and WI-AF-WT14 were renamed WI-AF-WT05 and WI-AF-WT06, 
respectively. Figure 11-7 in the SAP displays the proposed monitoring well locations (identified as PZ-05 
and PZ-06 on SAP Figure 11-7) before exclusion (Navy, 2019c). 

– Monitoring wells WI-AF-WT01 and WI-AF-WT02 were sampled immediately after development rather 
than waiting 24 hours as required by the SAP. This was done in accordance with 2019 FCR 2 for logistical 
reasons as access to the well location required temporary shutdown of a runway. The combined well 
development and groundwater sampling forms for these locations are included in Appendix D. 

Group 3 (Figure 14): 

– Due to the lack of a productive interval encountered during drilling of the taxiway borehole WI-AF-MW-
616, a monitoring well was not constructed at that location and the borehole was abandoned. 

– Taxiway monitoring well WI-AF-MW-617 was not drilled or installed due to inaccessibility of the drilling 
location as a result of recent heavy precipitation. 

Stage 1 and Stage 4 
Group 1 (Figure 10): 

– Prior to the start of drilling, 2020 FCR 1 directed that only one well would be installed at the Wastewater 
Treatment Plant, and the other two locations would be sampled for grab groundwater samples only. The 
well was to be placed closest to the recent foam-over event that occurred after the PA was conducted 
(Appendix H). 

– One grab groundwater sample was collected from soil boring WI-AF-BH09 at 9.5 feet bgs, and due to 
misinterpretation of the field project instructions, the boring was terminated without advancing it further 
to the intended total depth of 40 feet bgs and collecting an additional grab groundwater sample 
(Appendix D). 

– Groundwater was encountered before 40 feet bgs in soil boring WI-AF-BH11 and the boring was 
completed as monitoring well WI-AF-MW-630. The screen was set from 9 to 13 feet bgs (Appendix B). 

– To complete the field event within the daily work window, newly installed monitoring well, WI-AF-MW-
630 was sampled four minutes before completing a 24-hour cycle after well development, on the last day 
of sampling activities (Appendix D). 

Group 4 (Figure 11): 

– Groundwater was not encountered at 40 feet bgs in Area 14 soil boring WI-AF-BH19 as was anticipated, 
and the boring was advanced to a total depth of 50 feet bgs (Appendix B). 

– The anticipated depth to water at Area 27 was 40 feet bgs; however, each soil boring location (WI-AF-
BH15, WI-AF-BH16, and WI-AF-BH17) was advanced to a total depth of 60 feet bgs before reaching 
groundwater and completing each boring as a monitoring well (Appendix B). 

Group 5 (Figure 12): 
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– Groundwater was not encountered in Area 29 soil boring WI-AF-BH03 by 40 feet bgs as was anticipated. 
The boring was advanced further until groundwater was encountered, and monitoring well WI-AF-MW-
629 was installed. The screen was set from 60 to 70 feet bgs. (Appendix B). 

– Due to the conditions encountered while advancing soil boring WI-AF-BH03, grab groundwater sample 
collection was omitted at soil boring WI-AF-BH04, the borehole was advanced to groundwater and 
monitoring well WI-AF-MW-628 was installed. The screen was set from 55 to 65 feet bgs. (Appendix B). 

– Groundwater was not encountered at 40 feet bgs as was anticipated at the location of soil boring WI-AF-
BH05, and it was advanced to 50 feet bgs and allowed to sit for recharge. Groundwater did not infiltrate 
the boring during the approximately 48 hours it was allowed to sit undisturbed, so the soil boring was 
abandoned by backfilling with bentonite chips. (Appendix D). 

– The FCR (2020 FCR 1) approved prior to the start of drilling (Appendix H) reduced the number of wells 
between Area 30 and nearby Area 29 to three wells total, to be spread across and shared between the 
two PSAs. During the investigation, field conditions where the target shallow groundwater zone was not 
encountered, reduced the number of monitoring wells installed to two, both installed at Area 29. 

– Soil borings WI-AF-BH06, WI-AF-BH07, and WI-AF-BH08 (Area 30) did not have a shallow water bearing 
zone, and only one grab groundwater sample from the total depth of each boring could be collected 
(Appendix D). 

– Soil boring WI-AF-BH08 was advanced to a total depth of 50 feet bgs for grab groundwater sample 
collection when groundwater was not encountered at the anticipated depth of 40 feet bgs (Appendix D). 

3.7 Data Quality Evaluation 
The data quality evaluation and data validation were performed on the soil and groundwater samples collected 
during the Phase 2 SI at Ault Field, using a multitiered approach. The process begins with an internal laboratory 
review, continues with an independent review by a third-party validator, and ends with an overall review by the 
CH2M project chemistry team. The data validation included a review for systematic errors or patterns that are 
found in the distribution of data qualifiers. The data validation reports are included in Appendix J. 

Select PFAS were analyzed by DoD method PFASk_QSM5.1, an analytical method that is compliant with DoD QSM 
v 5.1.1 Table B-15, as specified in the SAP (Navy, 2019c). The data packages were then reviewed by an 
independent data validator on the basis of the criteria outlined by the DoD Consolidated QSM for Environmental 
Laboratories (DoD, 2019). Excluding field QC samples, 88 distinct data points were generated, and select results 
were qualified with J, J-, or J+ qualifiers (because of the low or high sample concentrations) or U (non-detect) or 
UJ-qualified (because of blank contamination). 

All results are usable as qualified. The overall conclusion is that the dataset generated is acceptable and 
appropriate for its intended use. 
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SECTION 4 

Phase 2 Site Inspection Results 
This section presents the results of the investigation described in Section 3. Group 1, Group 4, and Group 5 are 
associated with Stage 1 and Stage 4 of the Phase 2 SI field investigation, and Group 2 and Group 3 are associated 
with Stage 2 and Stage 3. 

To meet the objectives of the Phase 2 SI, the PFAS analytical data were screened against the PALs as prescribed by 
the SAP. The PALs for this investigation are summarized in the following table: 

PProject Action Levels1 

Analyte Media (units) Project Action Levels2 

PFOS Soil ( g/kg) 
Groundwater (ng/L) 

130 
40 

PFOA Soil ( g/kg) 
Groundwater (ng/L) 

130 
40 

PFBS Soil ( g/kg) 
Groundwater (ng/L) 

1,900 
600 

Notes: 
1 While SSLs were included in the SAP to ensure data quality for assessment of leaching and screening against these 

values was completed to inform decision-making during future investigations, these values are not considered PALs 
for this project. Additionally, while the Lifetime Health Advisory was included in the SAP, it is not to be used for 
making CERCLA-related decisions, but may be used to determine and expand drinking water sampling areas and to 
determine whether drinking water receptors require response actions. 

2 PALs for PFOA and PFOS are based on a HQ of 0.1 and were generated using the USEPA online calculator as described 
in the Assistant Secretary of Defense October 15, 2019 memorandum, “Investigating Per- and Polyfluoroalkyl 
Substances within the Department of Defense Cleanup Program” (DoD, 2019). PALs for PFBS were generated 
similarly, but values were updated from those listed in the 2019 memorandum to reflect reference doses provided in 
“Provisional Peer-Reviewed Toxicity Values for Perfluorobutane Sulfonic Acid (PFBS) and Related Compound 
Potassium Perfluorobutane Sulfonate” (USEPA, 2021). The original value of 602 ng/L derived from the online 
calculator for PFBS was rounded to 600 ng/L, consistent with two significant figures included in the USEPA’s RSL table. 

Screening criteria do not exist for the remaining 15 PFAS compounds for soil or groundwater; therefore, PALs 
were not developed for these compounds. Data for compounds other than PFBS, PFOA, and PFOS are presented 
in Appendix K. These data may be further evaluated in the future if criteria are established. 

4.1 Soil 
This section presents the analytical results for PFAS in soil samples collected for the Phase 2 SI at Ault Field. Table 
4 presents a summary of PFAS in soil samples collected from Group 1, Group 4, and Group 5 borings, and Table 5 
presents a summary of PFAS in soil samples collected from Group 2 and Group 3 borings. Comprehensive 
laboratory results and data validation summaries are presented in Appendix J, the raw data are presented in 
Appendix K. 

4.1.1 Group 1 
The following is a summary of the soil sampling results for borings in Group 1 (Wastewater Treatment Plant, 
Former Sewage Lagoons, and the Former Wastewater Treatment Plant (Building 420)): 

PFBS – PFBS was not detected in any samples. 

PFOS – PFOS was only detected in the sample from WI-AF-BH12 (13.2 g/kg), but below the PAL of 130 g/kg. 
WI-AF-BH12 is located at the Former Sewage Lagoons. 

PFOA – PFOA was not detected in any sample. 

Figure 5 shows the analysis results for PFBS, PFOS, and PFOA in soil samples from Group 1 borings. 
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4.1.2 Group 2 
The following is a summary of the soil sampling results for borings in Group 2 (Hardstand Area, 1990 A-6 Crash 
Site, 1981 P-3A Crash Site, 2006 F-18 Crash Site, the Runway Drainage Ditch System (Area 16), including 
Stormwater Outfall 2): 

PFBS – PFBS was not detected in any sample. 
PFOS – PFOS was not detected in any sample. 
PFOA – PFOA was not detected in any sample. 

Figure 6 shows the analysis results for PFBS, PFOS, and PFOA in soil samples from Group 2 borings. 

4.1.3 Group 3 
The following is a summary of the soil sampling results for borings in Group 3 (Former Avionics Facility (Building 
2547), Former/Current Fire Station (Building 2897), Hangar 1 (Building 112), Hangar 5 (Building 386), Hangar 6 
(Building 410), Hangar 7 (Building 2544), Hangar 8 (Building 2642), Hangar 9 (Building 2681), Hangar 10 (Building 
2699), Hangar 11 (Building 2733), Hangar 12 (Building 2737), Hangar 14 (newly constructed), Indoor Wash Rack 
(Building 2903), P3 Wash Rack, and Stormwater Outfall 1 of the Runway Drainage Ditch System (Area 16)): 

PFBS – PFBS was not detected in any sample. 

PFOS – PFOS was detected in the soil samples from three locations: WI-AF-MW-621 (1.05 J g/kg), the shallow 
sample from WI-AF-MW-624 (1.41 J ug/kg), and at WI-AF-WT09 (6.3 ug/kg). WI-AF-MW-621 is located east of 
Hangar 8 and the Indoor Wash Rack, WI-AF-MW-624 is located east of Hangar 9, and WI-AF-WT09 is part of a 
co-located well pair at Stormwater Outfall 1. All of the PFOS detections were below the PAL of 130 g/kg. 
PFOA – PFOA was not detected in any sample. 

Figure 7 shows the analysis results for PFBS, PFOS, and PFOA in soil samples from Group 3 borings. 

4.1.4 Group 4 
The following is a summary of the soil sampling results for borings in Group 4 (Former 1966 Fire School (Area 27) 
and Pesticide Rinsate Disposal Area (Area 14)): 

PFBS – PFBS was not detected in any sample. 
PFOS – PFOS was not detected in any sample. 
PFOA – PFOA was not detected in any sample. 

Figure 8 shows the analysis results for PFBS, PFOS, and PFOA in soil samples from Group 4 borings. 

4.1.5  Group 5 
The following is a summary of the soil sampling results for borings in Group 5 (1976 EA-6 Crash Site, Former Clover 
Valley Fire School (Area 29), Fire School Can Disposal Area (Area 30), Gallery Golf Course): 

PFBS – PFBS was not detected in any sample. 
PFOS – PFOS was not detected in any sample. 
PFOA – PFOA was not detected in any sample. 

Figure 9 shows the analysis results for PFBS, PFOS, and PFOA in soil samples from Group 5 borings. 

4.2 Groundwater Grab Sampling 
This section presents the results for PFAS in grab groundwater samples collected during Stage 4 of the Phase 2 SI 
borehole drilling activities at Ault Field. The borings selected for grab groundwater collection were located in 
Group 1, Group 4, and Group 5. Table 7 presents a summary of PFAS in grab groundwater samples, and 
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comprehensive laboratory results and data validation summaries are presented in Appendix J; the raw data are 
presented in Appendix K. 

4.2.1 Group 1 
The following is a summary of the grab groundwater sampling results for the five borings that were sampled in 
Group 1: 

PFBS – PFBS was detected in the samples from all five borings, ranging from an estimated 2.99 J- ng/L in the 
shallow sample collected from WI-AF-BH09 (Wastewater Treatment Plant), to an estimated 216 J- ng/L from 
the shallow sample collected from WI-AF-BH13 (Former Sewage Lagoons). No PFBS detection exceeded the 
PAL of 600 ng/L for PFBS in groundwater. 

PFOS – PFOS was detected in the samples from four of the five borings ranging from an estimated 10.7 J- ng/L 
in the shallow sample collected from WI-AF-BH13 (Former Sewage Lagoons), to an estimated 225 J- ng/L in 
the shallow sample collected from WI-AF-BH10 (Wastewater Treatment Plant). The following borings had 
samples with concentrations of PFOS exceeding the PAL of 40 ng/L for PFOS in groundwater: 

– 225 J- ng/L at WI-AF-BH10 (estimated) – Wastewater Treatment Plant 
– 89.7 J- ng/L at WI-AF-BH12 (estimated) – Former Sewage Lagoons 

PFOA – PFOA was detected in the samples from four of the five borings ranging from an estimated 0.82 J ng/L 
in the deeper sample collected from WI-AF-BH13, to an estimated 119 J- ng/L in the shallow sample collected 
from WI-AF-BH13. The following borings had samples with concentrations of PFOA exceeding the PAL of 40 
ng/L for PFOA in groundwater: 

– 70.2 J- ng/L at WI-AF-BH10 (estimated) – Wastewater Treatment Plant 
– 97.1 J- ng/L at WI-AF-BH12 (estimated) – Former Sewage Lagoons 
– 119 J- ng/L at WI-AF-BH13 (estimated) – Former Sewage Lagoons 

Figure 10 shows the concentrations of PFOS, PFOA, and PFBS in the grab groundwater samples collected from 
Group 1 borings. 

4.2.2  Group 4 
The following is a summary of the grab groundwater sampling results for the two borings at Area 14, where grab 
groundwater samples were collected in Group 4: 

PFBS – PFBS was detected in the samples from both locations, at an estimated 0.46 J- ng/L in the sample 
collected from WI-AF-BH19, to an estimated 1.4 J- ng/L in the sample collected from WI-AF-BH20. No PFBS 
detection exceeded the PAL of 600 ng/L for PFBS in groundwater. 

PFOS – PFOS was detected in the samples from both borings, at an estimated 0.82 J- ng/L in the sample from 
WI-AF-BH19, to an estimated 5.21 J- ng/L in the sample collected from WI-AF-BH20. No PFOS detection 
exceeded the PAL of 40 ng/L for PFOS in groundwater. 

PFOA – PFOA was detected in the samples from both borings, at an estimated 1.81 J- ng/L in the sample 
collected from WI-AF-BH19, to an estimated 3.13 J- ng/L in the sample collected from WI-AF-BH20. No PFOA 
detection exceeded the PAL of 40 ng/L for PFOA in groundwater. 

Figure 11 shows the concentrations of PFOS, PFOA, and PFBS in the grab groundwater samples collected from 
Group 4 borings. 

4.2.3  Group 5 
The following is a summary of the grab groundwater sampling results for the five borings that were sampled in 
Group 5: 

PFBS – PFBS was not detected in any sample. 
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PFOS – PFOS was detected in the samples from two of the five borings, at an estimated 0.77 J ng/L in the 
sample collected from WI-AF-BH06 (Area 30), to an estimated 5.18 J- ng/L in the sample collected from WI-AF-
BH01 (1976 EA-6 Crash Site). No PFOS detection exceeded the PAL of 40 ng/L for PFOS in groundwater. 

PFOA – PFOA was detected in the samples from two of the five locations, at an estimated 0.57 J ng/L in the 
sample collected from WI-AF-BH06 (Area 30), to an estimated 1.29 J- ng/L in the sample collected from WI-AF-
BH01 (1976 EA-6 Crash Site). No PFOA detection exceeded the PAL of 40 ng/L for PFOA in groundwater. 

Figure 12 shows the concentrations of PFOS, PFOA, and PFBS in the grab groundwater samples collected from 
Group 5 borings. 

4.3 Groundwater Sampling 
This section presents the results for PFAS in groundwater samples collected from monitoring wells during the 
Phase 2 SI at Ault Field. Table 6 presents a summary of PFAS in groundwater samples collected from Group 1, 
Group 4, and Group 5 wells; Table 5 presents a summary of PFAS in groundwater samples collected from Group 2 
and Group 3 wells. Comprehensive laboratory results and data validation summaries are presented in Appendix J, 
raw data are presented in Appendix K. 

4.3.1 Group 1 
The following is a summary of the groundwater sampling results for the five monitoring wells that were sampled 
in Group 1: 

PFBS – PFBS was detected in the samples from all five wells, ranging from an estimated 1.69 J ng/L in the 
sample collected from WI-AF-MW-631 (Building 420), to 12.3 ng/L in the sample collected from existing well 
MW-21 (Building 420). No PFBS detection exceeded the PAL of 600 ng/L for PFBS in groundwater. 

PFOS – PFOS was detected in the samples from four of the five wells, ranging from an estimated 40.9 J ng/L in 
the sample from existing well MW-14 (Building 420), to 553 ng/L in the sample from WI-AF-MW-630 
(Wastewater Treatment Plant). The following wells had samples with concentrations of PFOS exceeding the 
PAL of 40 ng/L for PFOS in groundwater: 

– 40.9 J ng/L (estimated) at existing well MW-14 – Building 420 
– 125 ng/L at existing well MW-20 – Building 420 
– 118 ng/L at existing well MW-21 – Building 420 
– 553 ng/L at WI-AF-MW-630 – Wastewater Treatment Plant 

PFOA – PFOA was detected in the samples from all five wells, ranging from an estimated 1.61 J ng/L in the 
sample from WI-AF-MW-631 (Building 420), to 39 ng/L in the sample from existing well MW-21 (Building 420). 
No PFOA detection exceeded the PAL of 40 ng/L for PFOA in groundwater. 

Figure 10 shows the concentrations of PFBS, PFOS, and PFOA in groundwater samples from monitoring wells in 
Group 1. 

4.3.2 Group 2 
The following is a summary of the groundwater sampling results for the eight monitoring wells that were sampled 
in Group 2: 

PFBS – PFBS was detected in the samples from four of the eight wells, ranging from an estimated 2.06 J+ ng/L 
in the sample collected from WI-AF-WT03 (Runway Drainage Ditch Outfall), to 8.94 ng/L in the sample 
collected from WI-AF-WT02 (Runway Drainage Ditch System/Hardstand Area). No PFBS detection exceeded 
the PAL of 600 ng/L for PFBS in groundwater. 

PFOS – PFOS was detected in the samples from five of the eight wells, ranging from an estimated 0.8 J ng/L in 
the sample from WI-AF-WT06 (Stormwater Outfall 2), to 564 ng/L in the sample from WI-AF-WT02 (Runway 
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Drainage Ditch System/Hardstand Area). The following wells had samples with concentrations of PFOS 
exceeding the PAL of 40 ng/L for PFOS in groundwater: 

– 164 ng/L at WI-AF-WT01 - Runway Drainage Ditch System/Hardstand Area 
– 564 ng/L at WI-AF-WT02 - Runway Drainage Ditch System/Hardstand Area 
– 65.3 ng/L at WI-AF-WT05 - Runway Drainage Ditch System/Stormwater Outfall 2 

PFOA – PFOA was detected in the samples from four of the five wells ranging from an estimated 0.7 J- ng/L in 
the sample collected from WI-AF-WT04 (Runway Drainage Ditch Outfall), to 238 ng/L in the sample collected 
from WI-AF-WT01 (Runway Drainage Ditch System/Hardstand Area). The following wells had samples with 
concentrations of PFOA exceeding the PAL of 40 ng/L for PFOA in groundwater: 

– 238 ng/L at WI-AF-WT01- Runway Drainage Ditch System/Hardstand Area 
– 45.5 ng/L at WI-AF-WT02- Runway Drainage Ditch System/Hardstand Area 

Figure 13 shows the concentrations of PFBS, PFOS, and PFOA in groundwater samples from the monitoring wells 
in Group 2. 

4.3.3 Group 3 
The following is a summary of the groundwater sampling results for the 16 monitoring wells that were sampled in 
Group 3: 

PFBS – PFBS was detected in the samples from 14 of the 16 wells, ranging from an estimated 0.26 J ng/L in the 
sample collected from existing well 16-26B (east of Hangar 10), to 256 ng/L in the sample collected from WI-
AF-MW620 (east of Hangar 10). No PFBS detection exceeded the PAL of 600 ng/L for PFBS in groundwater. 

PFOS – PFOS was detected in the samples from 14 of the 16 wells, ranging from an estimated 1.25 J ng/L in 
the sample from WI-AF-MW-618 (east of Hangar 5), to 842 ng/L in the sample from WI-AF-MW-621 (east of 
Hangar 8 and Indoor Wash Rack). The following wells had samples with concentrations of PFOS exceeding the 
PAL of 40 ng/L for PFOS in groundwater: 

– 46.5 J- ng/L at H6-B3 (estimated) – south of Hangar 6 
– 128 ng/L at WI-AF-MW-624 – east of Hangar 7 
– 456 J- ng/L at WI-AF-WT09 – Stormwater Outfall 1 
– 677 ng/L at WI-AF-MW-620 – east of Hangar 10 
– 842 ng/L at WI-AF-MW-621 - east of Hangar 8 and Indoor Wash Rack 

PFOA – PFOA was detected in the samples from 14 of the 16 wells ranging from an estimated 3.38 J- ng/L in 
the sample collected from WI-AF-MW-622 (east of Hangar 6), to an estimated 407 J- ng/L in the sample 
collected from WI-AF-WT09 (Stormwater Outfall 1). The following wells had samples with concentrations of 
PFOA exceeding the PAL of 40 ng/L for PFOS in groundwater: 

– 92.7 ng/L at WI-AF-MW-624 – east of Hangar 7 and Hangar 9 
– 407 J- ng/L at WI-AF-WT09 - Stormwater Outfall 1 
– 42.8 J- ng/L at WI-AF-WT11 – Runway Drainage Ditch System 
– 48.6 ng/L at WI-AF-MW-618 – east of Hangar 5 
– 60.7 J- ng/L at WI-AF-MW-620 – east of Hangar 10 
– 56.5 ng/L at WI-AF-MW-621 - east of Hangar 8 and Indoor Wash Rack 

Figure 14 shows the concentrations of PFBS, PFOS, and PFOA in groundwater samples from the monitoring wells 
in Group 3. 

4.3.4 Group 4 
The following is a summary of the groundwater sampling results for the four monitoring wells that were sampled 
in Group 4: 
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PFBS – PFBS was detected in the samples from all four wells, ranging from an estimated 0.99 J ng/L in the 
sample collected from WI-AF-MW-627 (Area 27), to 5.02 ng/L in the sample collected from existing well 14-
MW-2 (Area 14). No PFBS detection exceeded the PAL of 600 ng/L for PFBS in groundwater. 

PFOS – PFOS was not detected in any sample. 

PFOA – PFOA was detected in the samples from all four wells, ranging from an estimated 1.87 J ng/L in the 
sample collected from WI-AF-MW-627 (Area 27), to 12.7 ng/L in the sample collected from existing well 14-
MW-2 (Area 14). No PFOA detection exceeded the PAL of 40 ng/L for PFOA in groundwater. 

Figure 11 shows the concentrations of PFBS, PFOS, and PFOA in groundwater samples from the monitoring wells 
in Group 4. 

4.3.5 Group 5 
The following is a summary of the groundwater sampling results for the three monitoring wells that were sampled 
in Group 5: 

PFBS – PFBS was detected in the samples from two of the three wells, at an estimated 0.28 J ng/L in the 
sample collected from WI-AF-MW-628 (Area 29), to an estimated 0.65 J ng/L in the sample collected from WI-
AF-MW-629 (Area 29). No PFBS detection exceeded the PAL of 600 ng/L for PFBS in groundwater. 

PFOS – PFOS was detected in a sample from one of the three wells, at an estimated 2.77 J ng/L in the sample 
from WI-AF-MW-628 (Area 29). The PFOS detection did not exceed the PAL of 40 ng/L for PFOS in 
groundwater. 

PFOA – PFOA was not detected in any sample. 

Figure 12 shows the concentrations of PFBS, PFOS, and PFOA in groundwater samples from the monitoring wells 
in Group 5.
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SECTION 5 

Updated Site Conceptual Model 
Drilling conducted during this Phase 2 SI provided additional information on lithology and groundwater conditions 
in the areas of Ault Field where the monitoring wells and soil borings were located (Figure 3 and Figure 4). These 
data were used to refine the conceptual site model in the areas where investigative work was conducted. 

For ease of discussion, the sites investigated during each stage of the investigation have been grouped together 
(as defined in Section 1) based on their location and status as determined by the Phase 2 investigation. They are 
referred to as Group 1 through Group 5 (Figure 2). Group 1, Group 4, and Group 5 are sites associated with Stage 
1 and Stage 4 of the Phase 2 SI field investigation, and Group 2 and Group 3 are sites associated with Stage 2 and 
Stage 3. 

5.1.1 Group 1 
PFOS was the only PFAS analyte detected in soil at any Group 1 boring. The detection (13.2 g/kg) was in the 
sample from Former Sewage Lagoons boring WI-AF-BH12, and it was below the PAL (130 g/kg). 

The grab groundwater sample collected from WI-AF-BH12 detected PFOS and PFOA above the PAL of 40 ng/L 
(PFOS: 89.7 J- ng/L [estimated]; PFOA: 97.1 J- ng/L [estimated]), and the boring south of WI-AF-BH12, WI-AF-
BH13, had a PAL exceedance for PFOA (119 J- ng/L [estimated]), confirming the presence of PFAS above the PAL in 
shallow groundwater (11 feet bgs) at the Former Sewage Lagoons. The lithology observed in each of the Former 
Sewage Lagoons borings was generally interbedded well-graded and poorly graded sands with gravel and some 
silt. 

The grab groundwater sample collected from boring WI-AF-BH10 (PFOS: 225 J- ng/L [estimated]; PFOA: 70.2 J- 
ng/L [estimated]) and the groundwater sampled collected south of the WI-AF-BH10 from monitoring well WI-AF-
MW-630 (former boring WI-AF-BH11) (PFOS: 553 ng/L) confirmed that PFAS in exceedance of the PALs is present 
in shallow groundwater (11 to 11.5 feet bgs) at the Wastewater Treatment Plant. The lithology observed in the 
Wastewater Treatment Plant borings was well-graded sand with silt and gravel interbedded with poorly graded 
sands for the entire depth of each boring. 

PFOS, PFOA, and PFBS in exceedance of PALs were not present in the soil or groundwater samples collected from 
co-located boring WI-AF-BH18 and monitoring well WI-AF-MW-631, at Building 420, south of the Former Sewage 
Lagoons (Figure 5 and Figure 10). A definitive water bearing zone was not present in the lithology during soil 
boring advancement, but a 2.5-foot section of poorly graded sand at 37.5 feet bgs was productive enough to 
install the monitoring well. The upper 35 feet of the boring was a mixture of silty sand with gravel and poorly 
graded sands; this combination also continued below 37.5 feet bgs to the total depth of the boring. The three 
existing wells north and northwest of Building 420 (MW-14, MW-20, and MW-21) had PFOS detections (40.9 J 
ng/L [estimated], 125 ng/L, and 118 ng/L, respectively) above the PALs; the lithologies of these borings are 
unknown. 

5.1.2 Group 2 
PFOS, PFOA, and PFBS were not detected in any soil sample collected from a Group 2 boring. 

The dual monitoring wells installed at the Hardstand Area (WI-AF-WT01 and WI-AF-WT02),one well in the pair of 
wells installed in the eastern portion of the Area 16 drainage ditch system along the Clover Valley Stream (WI-AF-
WT03), and one well from a pair installed near Stormwater Outfall 2 along the Area 16 drainage ditch system (WI-
AF-WT05) confirmed the presence of PFOS and PFOA in groundwater (Figure 13). Groundwater samples collected 
from WI-AF-WT01 and WI-AF-WT02 had exceedances of both PFOS (164 ng/L and 564 ng/L, respectively) and 
PFOA (238 ng/L and 45.5 ng/L, respectively) above the PALs; only the detection of PFOS in the groundwater 
sample from WI-AF-WT05 (65.3 ng/L) exceeded the PAL. 
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During drilling at WI-AF-WT05 companion well WI-AF-WT06, the air/water interface was encountered at 7 feet 
bgs but the lithology remained clay with sands until approximately 38 feet bgs, where it transitioned to a poorly 
graded sand that persisted to the total depth of the boring. The bottom of the monitoring well screen was set at 
45 feet bgs. The lithology observed in the Group 2 borings for well pairs WI-AF-WT01 and WI-AF-WT02, WI-AF-
WT03 and WI-AF-WT04, WI-AF-WT07 and WI-AF-WT08, and well WI-AF-WT05 was generally well-graded sand and 
gravel, with interbedded fat or lean clay, and silt. 

5.1.3 Group 3 
PFOS was the only PFAS analyte detected in soil at any Group 3 boring. Soil samples from monitoring well 
locations WI-AF-MW-621 and WI-AF-MW-624, located along the taxiway, and well WI-AF-WT09, at Stormwater 
Outfall 1, had detections of PFOS (1.05 J g/kg, 1.41 J g/kg [estimated], and 6.3 J g/kg, respectively), but no 
detection was above the PAL (Figure 7). 

PFOS and PFOA was detected above the PAL in shallow groundwater samples (7 to 15 feet bgs) collected from 7 of 
the 11 newly installed Group 3 monitoring wells. The three existing monitoring wells that were sampled 
downgradient of Hangar 12 (MW10-B8, MW4-B3, and MW15-B23), and one existing monitoring well that was 
sampled downgradient of Hangar 10 (16-26B), did not have PFOS, PFOA, or PFBS detections in exceedance of the 
PALs. The fifth existing monitoring well sampled, downgradient of Hangar 6 (H6-B3), had a detection of PFOS (46.5 
J- ng/L [estimated]) above the PAL for PFOS in groundwater (40 ng/L) (Figure 14). 

PFOS and PFOA were detected above the PAL in the samples from taxiway monitoring wells WI-AF-MW-620, WI-
AF-MW-621, WI-AF-MW-624, and Stormwater Outfall 1 well WI-AF-WT09; detections of only PFOA above the PAL 
were found in the samples collected from taxiway monitoring well WI-AF-MW-618 and Stormwater Outfall 1 well 
WI-AF-MW-WT11. Monitoring well WI-AF-MW-620, located south of Stormwater Outfall 1, had the highest 
concentration of PFOS at 677 ng/L (estimated). The sample collected from Stormwater Outfall 1 well WI-AF-MW-
WT09 had the highest concentration of PFOA at 407 J- ng/L (estimated); WI-AF-WT09 also had a high 
concentration of PFOS: 456 J- ng/L (estimated). 

Monitoring well WI-AF-WT11 is located approximately 1,200 feet east of WI-AF-WT09 in a separate dual 
completion monitoring well set and the two locations are along a common stretch of the drainage ditch. The 
groundwater sample collected from WI-AF-WT11 (42.8 J- ng/L [estimated]) exceeded the PAL for PFOA in 
groundwater (40 ng/L). 

The lithology observed in the Group 3 borings was generally silt and sand interbedded with fat or lean clay, and 
well-graded gravel. 

5.1.4 Group 4 
PFOS, PFOA, and PFBS were not detected in soil at any Group 4 boring. 

Groundwater was found to be greater than 40 feet bgs in each of the three Area 27 soil borings (WI-AF-BH15, WI-
AF-BH16, and WI-AF-BH17), and the new wells installed at each boring location (WI-AF-MW-627, WI-AF-MW-626, 
and WI-AF-MW-625, respectively) were completed with the bottom of each screen set at 59 to 60 feet bgs. The 
upper 30 to 40 feet of soil at each location was composed primarily of clay, with thin layers of interbedded silt; 
deeper than 40 feet bgs was a mix of sands and gravels. The aquifer in this area was encountered at 47 feet bgs in 
the southern most soil boring, WI-AF-BH15, but was not encountered until 53 feet bgs in both soil borings WI-AF-
BH16 and WI-AF-BH17, which are north and northeast of WI-AF-BH15, respectively. 

PFOS, PFOA, and PFBS were not detected above the PAL in the groundwater samples collected from the three 
newly installed Area 27 soil borings, or in the grab groundwater samples collected from the two borings advanced 
at Area 14 (WI-AF-BH19 and WI-AF-BH20). Area 14 boring WI-AF-BH19 was advanced to 50 feet bgs before a grab 
groundwater sample could be collected (at 49 feet bgs). The upper 30 feet of soil was composed primarily of clay, 
with thin layers of interbedded sands; deeper than 40 feet bgs was a mix of sands and gravels. 
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5.1.5 Group 5 
PFOS, PFAS, and PFOA were not detected in soil at any Group 5 boring. 

PFOS, PFAS, and PFOA were not detected above the PAL in any grab groundwater sample or monitoring well 
sample collected from a Group 5 location. 

The lithology at the Crash Site borings (WI-AF-BH01 and WI-AF-BH02) observed in the area consisted of clays until 
about 10 feet bgs, where it transitioned to sand with silt and gravel. The lithology of Ault Field Well 1 is unknown. 

A shallow aquifer was not encountered in any of the three Area 29 soil borings (WI-AF-BH03, WI-AF-BH04, and 
WI-AF-BH05), and each was advanced past 40 feet bgs until reaching groundwater (Figure 12). WI-AF-BH03 was 
advanced to 70 feet bgs before being completed as a monitoring well (WI-AF-MW-629) with the bottom of the 
screen at 70 feet bgs, and boring WI-AF-BH04 was advanced to 60 feet bgs before being completed as a 
monitoring well (WI-AF-MW-628) with the bottom of the screen at 60 feet bgs. The total depth of WI-AF-BH05, 
the northernmost of the three borings, was 50 feet bgs; however; groundwater at this location was not confirmed 
as it was not encountered during drilling and did not infiltrate the boring after it had been sitting for 48 hours. The 
lithology observed in the Area 29 borings was primarily clay with gravel. 

Approximately 600 feet north of WI-AF-BH05, Area 30 boring WI-AF-BH08 was advanced to a total depth of 50 
feet bgs before termination. Pulverized rock, which was believed to be part of a shallow bedrock ridge that has 
previously been observed in the area, was seen in the soil core at approximately 37 feet bgs, prompting the 
decision for boring termination. Above the pulverized bedrock was clay with areas of sand and gravel. The boring 
was allowed to sit overnight for groundwater infiltration, and sufficient groundwater was present the next 
morning for collection of a grab groundwater sample. The lithology observed in the other two Area 30 borings 
(WI-AF-BH06 and WI-AF-MW-BH07) was generally sandy clay with gravel. 

5.1.6 Groundwater Flow 
Groundwater levels were collected at all new monitoring wells and at the select existing groundwater monitoring 
wells sampled during each stage of the investigation, as discussed in the Groundwater Elevation Surveys in 
Sections 3.2.6 and 3.3.7. These data were used to assess the degree of hydraulic connection between aquifer 
units at the site and to estimate groundwater flow directions. Estimates of groundwater flow directions in the 
areas investigated as part of this field program are summarized on the figure(s) for each area; potentiometric 
maps are shown on Figure 15 through Figure 19. Group 3 monitoring wells WI-AF-WT09 and WI-AF-WT10 are 
included with Group 2 on Figure 16 and Figure 17 for determining groundwater flow because they are part of the 
dual completion monitoring wells installed during Stage 3 that monitor both shallow and deep groundwater. 

Groundwater flow patterns at Ault Field are generally to the east or northeast. Some variation from this was seen 
north of Runway 07-25, near the Hardstand Area, where groundwater was observed flowing from the north and 
then joining the west to east flow pattern south of Runway 07-25, and another variation was seen around Building 
420 where groundwater was observed to flow from the south-east to the north-west, going from the site out to 
the Strait of Juan de Fuca. Artesian conditions were encountered during the installation of well pairs (in the 
deeper well of the respective pair) in the Runway Drainage Ditch System (Area 16) at WI-AF-WT06, WI-AF-WT08, 
WI-A-WT10, and WI-AF-WT12. These observations are consistent with artesian conditions observed at existing 
Area 16 well 16-26B.
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SECTION 6 

 Conclusions and Proposed Actions 
Based on the data collected during the Phase 2 SI field investigation, the following section presents conclusions 
that have been made regarding each Group, and the proposed actions that are recommended. 

6.1 Conclusions 
The Phase 2 SI was divided into four stages of work to gather information on PFAS contamination in soil and 
groundwater at Ault Field. Stage 1 and Stage 4 activities are associated with Group 1, Group 4, and Group 5, 
and Stage 2 and Stage 3 are sites associated with Group 2 and Group 3. Only existing wells were sampled for 
Stage 1. Stage 2 included installing and sampling eight monitoring wells along the taxiway to the 
east/northeast of the hangars. Six dual completion monitoring well clusters were installed east of the new 
taxiway wells during Stage 3. Twenty soil borings were advanced, and seven were completed and sampled as 
monitoring wells, during Stage 4. Twelve of the remaining 13 soil borings were sampled for grab groundwater 
samples, taken from at least one depth (a maximum of two). 

PFAS in soil did not exceed the PAL in any soil boring sample. 

The Group 1 grab groundwater samples and monitoring well samples collected during Stage 1 and Stage 4 
confirmed the presence of PFOS and PFOA in exceedance of the PALs in shallow groundwater at the 
Wastewater Treatment Plant and the Former Sewage Lagoons. 

The Group 2 monitoring wells installed during Stage 3 confirmed the presence of PFOS and PFOA in 
exceedance of the PALs in groundwater, particularly at the Hardstand Area. 

The Group 3 monitoring wells installed along the taxiway during Stage 2 confirmed the presence of PFOS and 
PFOA in exceedance of the PALs along the taxiway, in the vicinity of the hangars upgradient of the taxiway, 
and at Stormwater Outfall 1. 

Groundwater samples collected from Group 4 borings and monitoring wells did not exceed the PALs. 

Groundwater samples collected from Group 5 borings and monitoring wells did not exceed the PALs. 

Lithologic and groundwater elevation data were generally consistent with what have previously been seen at 
Ault Field, including artesian conditions near the Runway Drainage Ditch System (Area 16). However, the 
shallow zone of the aquifer was not encountered in Group 4 borings at Area 14 and Area 27, or Group 5 
borings at Area 29 and Area 30. Locally perched zones have been previously observed at Ault Field and a 
perched groundwater zone was identified at the Building 420 boring location for WI-AF-MW-631, in the 
western portion of the investigation area. 

Some variation from the general east or northeast groundwater flow pattern seen at Ault Field was observed 
north of Runway 07-25, near the Hardstand Area, where groundwater was observed to flow from the north 
then joining the east-west flow pattern south of Runway 07-25, and around Building 420 where it was 
observed to flow from the south-east to the north-west, going from the site out to the Strait of Juan de Fuca. 

6.2 Proposed Actions 
Based on an assessment of data collected during Phase 2, the following recommendations are made for the PSAs 
investigated at Ault Field: 

Group 1 – Conduct further investigation to delineate the nature and extent of PFAS in groundwater at the 
Former Sewage Lagoons, Wastewater Treatment Plant, and Building 420. And, conduct further investigation 
to assess the leaching potential for PFOS in soil at the Former Sewage Lagoons, where samples confirmed the 
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presence of PFOS in soil at one location below the PAL of 130 g/kg, and where the groundwater samples 
from the same location exceed PALs. 

Group 2 – Conduct further investigation to delineate the nature and extent of PFAS in groundwater at the 
Hardstand Area, 2006 F-18 Crash Site, 1990 A-6 Crash Site, 1985 EA-6B Crash Site, the 1989 A-6 Crash Site, 
Stormwater Outfall 2, and the Runway Drainage Ditch System (Area 16). 

Group 3 – Conduct further investigation to delineate the nature and extent of PFAS in groundwater near the 
Former Avionics Facility (Building 2547), Former/Current Fire Station (Building 2897), Hangar 1 (Building 112), 
Hangar 5 (Building 386), Hangar 6 (Building 410), Hangar 7 (Building 2544), Hangar 8 (Building 2642), Hangar 9 
(Building 2681), Hangar 10 (Building 2699), Hangar 11 (Building 2733), Hangar 12 (Building 2737), Hangar 14 
(newly constructed), Indoor Wash Rack (Building 2903), P3 Wash Rack, and Stormwater Outfall 1,. And, 
conduct further investigation to assess the leaching potential for PFOS in soil to the east of Hangar 8 and the 
Indoor Wash Rack, to the east of Hangar 9, and at Stormwater Outfall 1 where PFOS were detected in soil 
samples in these areas, below the PAL of 130 g/kg, and where the groundwater samples from the same 
locations exceed PALs. 

Group 4 – No further action planned for soil or groundwater at Area 14 or Area 27. 

Group 5 – No further action planned for soil or groundwater at the 1976 EA-6 Crash Site, Area 29, Area 30, or 
the Gallery Golf Course. 
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DATA SOURCE: ESRI & NIRIS
IMAGERY SOURCE: ESRI 2018

STRAIT OF
JUAN DE

FUCA

Boring ID
Sample Depth (feet bgs)
Sample Date
PFOS ( g/kg) 2.19 U
PFOA ( g/kg) 2.19 U
PFBS ( g/kg) 1.09 U

7/21/20
9.5

WI-AF-BH09

Boring ID
Sample Depth (feet bgs)
Sample Date
PFOS ( g/kg) 2.09 U
PFOA ( g/kg) 2.09 U
PFBS ( g/kg) 1.05 U

9.5
WI-AF-BH10

7/22/20

Boring ID
Sample Depth (feet bgs)
Sample Date
PFOS ( g/kg) 2.23 U
PFOA ( g/kg) 2.23 U
PFBS ( g/kg) 1.12 U

WI-AF-BH11
9

7/22/20

Boring ID
Sample Depth (feet bgs)
Sample Date
PFOS ( g/kg) 13.2
PFOA ( g/kg) 2.16 U
PFBS ( g/kg) 1.08 U

WI-AF-BH12
9.5

7/23/20

Boring ID
Sample Depth (feet bgs)
Sample Date
PFOS ( g/kg) 2.42 U
PFOA ( g/kg) 2.42 U
PFBS ( g/kg) 1.21 U

7/24/20

WI-AF-BH13
9.5

Boring ID
Sample Depth (feet bgs)
Sample Date
PFOS ( g/kg) 2.41 U
PFOA ( g/kg) 2.41 U
PFBS ( g/kg) 1.2 U

7/24/20

WI-AF-BH14
11

Boring ID
Sample Depth (feet bgs)
Sample Date
PFOS ( g/kg) 2.45 U
PFOA ( g/kg) 2.45 U
PFBS ( g/kg) 1.23 U

7/29/20
34

WI-AF-BH18

Notes:
1. g/kg = Microgram(s) per kilogram
2. bgs = Below ground surface
3. Bold indicates the analyte was detected.
4. PFOA = Perfluorooctanoic acid
5. PFOS = Perfluorooctane sulfonate
6. PFBS = Perfluorobutane sulfonate
7. Project Action Levels:
   PFOS = 130 g/kg
   PFOA = 130 g/kg
   PFBS = 1,900 g/kg
8. U = The material was analyzed for, but not detected
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Stage 3 Soil Sampling Results - Group 2 Sites

Phase 2 Site Inspection Report
Ault Field, Naval Air Station Whidbey Island Oak Harbor, Washington
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DATA SOURCE: ESRI & NIRIS
IMAGERY SOURCE: ESRI 2018

STRAIT OF
JUAN DE

FUCA

Boring ID
Sample Depth (feet bgs)
Sample Date
PFOS ( g/kg) 2.17 U
PFOA ( g/kg) 2.17 U
PFBS ( g/kg) 1.09 U

13
11/16/19

WI-AF-WT01 Boring ID
Sample Depth (feet bgs)
Sample Date
PFOS ( g/kg) 2.06 U
PFOA ( g/kg) 2.06 U
PFBS ( g/kg) 1.03 U

WI-AF-WT02
11

11/16/19

Boring ID
Sample Depth (feet bgs)
Sample Date
PFOS ( g/kg) 2.01 U
PFOA ( g/kg) 2.01 U
PFBS ( g/kg) 1.01 U

11/20/19

WI-AF-WT03
8

Boring ID
Sample Depth (feet bgs)
Sample Date
PFOS ( g/kg) 2.14 U
PFOA ( g/kg) 2.14 U
PFBS ( g/kg) 1.07 U

WI-AF-WT04
8

11/20/19

Boring ID
Sample Depth (feet bgs)
Sample Date
PFOS ( g/kg) 2.38 U
PFOA ( g/kg) 2.38 U
PFBS ( g/kg) 1.19 U

11/14/19

WI-AF-WT05
8

Boring ID
Sample Depth (feet bgs)
Sample Date
PFOS ( g/kg) 2.7 U
PFOA ( g/kg) 2.7 U
PFBS ( g/kg) 1.35 U

7
11/13/19

WI-AF-WT06

Boring ID
Sample Depth (feet bgs)
Sample Date
PFOS ( g/kg) 2.47 U
PFOA ( g/kg) 2.47 U
PFBS ( g/kg) 1.23 U

WI-AF-WT07
12

11/8/19

Boring ID
Sample Depth (feet bgs)
Sample Date
PFOS ( g/kg) 2.78 U
PFOA ( g/kg) 2.78 U
PFBS ( g/kg) 1.39 U

WI-AF-WT08
13

11/8/19

Notes:
1. g/kg = Microgram(s) per kilogram
2. bgs = Below ground surface
3. PFOA = Perfluorooctanoic acid
4. PFOS = Perfluorooctane sulfonate
5. PFBS = Perfluorobutane sulfonate
6. Project Action Levels:
    PFOS = 130 ug/kg
    PFOA = 130 ug/kg
    PFBS = 1,900 ug/kg
7. U = The material was analyzed for, but not detected
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Stage 2 / Stage 3 Soil Sampling Results - Group 3 Sites

Phase 2 Site Inspection Report
Ault Field, Naval Air Station Whidbey Island

Oak Harbor, Washington

DATA SOURCE: ESRI & NIRIS
IMAGERY SOURCE: ESRI 2018

STRAIT OF
JUAN DE

FUCA

Boring ID
Sample Depth (feet bgs)
Sample Date
PFOS ( g/kg) 2.67 U
PFOA ( g/kg) 2.67 U
PFBS ( g/kg) 1.33 U

WI-AF-MW-616
7

11/10/19

Boring ID
Sample Depth (feet bgs)
Sample Date
PFOS ( g/kg) 2.25 U
PFOA ( g/kg) 2.25 U
PFBS ( g/kg) 1.12 U

11/17/19
11

WI-AF-MW-618 Boring ID
Sample Depth (feet bgs)
Sample Date
PFOS ( g/kg) 2.58 U 2.41 U
PFOA ( g/kg) 2.58 U 2.41 U
PFBS ( g/kg) 1.29 U 1.2 U

11/17/19
2

WI-AF-MW-619
11

11/19/19

Boring ID
Sample Depth (feet bgs)
Sample Date
PFOS ( g/kg) 3.01 U 3.01 U 3.13 U
PFOA ( g/kg) 3.01 U 3.01 U 3.13 U
PFBS ( g/kg) 1.5 U 1.5 U 1.56 U

11/11/1911/11/19
6 15

WI-AF-MW-620
20

11/11/19

Boring ID
Sample Depth (feet bgs)
Sample Date
PFOS ( g/kg) 1.05 J
PFOA ( g/kg) 2.26 U
PFBS ( g/kg) 1.13 U

5
11/10/19

WI-AF-MW-621

Boring ID
Sample Depth (feet bgs)
Sample Date
PFOS ( g/kg) 2.37 U
PFOA ( g/kg) 2.37 U
PFBS ( g/kg) 1.18 U

WI-AF-MW-622

11/9/19
2

Boring ID
Sample Depth (feet bgs)
Sample Date
PFOS ( g/kg) 2.17 U
PFOA ( g/kg) 2.17 U
PFBS ( g/kg) 1.09 U

11/19/19
3

WI-AF-MW-623 Boring ID
Sample Depth (feet bgs)
Sample Date
PFOS ( g/kg) 1.41 J 2.4 U
PFOA ( g/kg) 2.76 U 2.4 U
PFBS ( g/kg) 1.38 U 1.2 U

2
11/22/19

10
11/22/19

WI-AF-MW-624

Boring ID
Sample Depth (feet bgs)
Sample Date
PFOS ( g/kg) 6.3 5.57 J
PFOA ( g/kg) 2.21 U 2.52 U
PFBS ( g/kg) 1.1 U 1.26 U

6 6
WI-AF-WT09

11/21/19 11/21/19

Boring ID
Sample Depth (feet bgs)
Sample Date
PFOS ( g/kg) 2.8 U
PFOA ( g/kg) 2.8 U
PFBS ( g/kg) 1.4 U

11/21/19
6

WI-AF-WT10

Boring ID
Sample Depth (feet bgs)
Sample Date
PFOS ( g/kg) 2.29 U
PFOA ( g/kg) 2.29 U
PFBS ( g/kg) 1.14 U

WI-AF-WT11

11/15/19
5

Boring ID
Sample Depth (feet bgs)
Sample Date
PFOS ( g/kg) 2.56 U
PFOA ( g/kg) 2.56 U
PFBS ( g/kg) 1.28 U

WI-AF-WT12

11/14/19
5

Notes:
1. bgs = Below ground surface
2. Bold indicates the analyte was detected.
3. J = Analyte present: value may or may not be
    accurate or precise.
4. PFOA = Perfluorooctanoic acid
5. PFOS = Perfluorooctane sulfonate
6. PFBS = Perfluorobutane sulfonate
7. g/kg = Microgram(s) per kilogram
8. Project Action Levels:
    PFOS = 130 g/kg
    PFOA = 130 g/kg
    PFBS = 1,900 g/kg
9. U = The material was analyzed for, but not detected
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Stage 4 Soil Sampling Results - Group 4 Sites

Phase 2 Site Inspection Report
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DATA SOURCE: ESRI & NIRIS
IMAGERY SOURCE: ESRI 2018

STRAIT OF
JUAN DE

FUCA

Boring ID
Sample Depth (feet bgs)
Sample Date
PFOS ( g/kg) 2.4 U
PFOA ( g/kg) 2.4 U
PFBS ( g/kg) 1.2 U

WI-AF-BH15
47

7/27/20

Boring ID
Sample Depth (feet bgs)
Sample Date
PFOS ( g/kg) 2.13 U
PFOA ( g/kg) 2.13 U
PFBS ( g/kg) 1.06 U

WI-AF-BH16
53

7/25/20

Boring ID
Sample Depth (feet bgs)
Sample Date
PFOS ( g/kg) 2.63 U
PFOA ( g/kg) 2.63 U
PFBS ( g/kg) 1.32 U

53
WI-AF-BH17

7/25/20

Boring ID
Sample Depth (feet bgs)
Sample Date
PFOS ( g/kg) 2.17 U
PFOA ( g/kg) 2.17 U
PFBS ( g/kg) 1.09 U

WI-AF-BH19
37

7/28/20

Boring ID
Sample Depth (feet bgs)
Sample Date
PFOS ( g/kg) 2.34 U
PFOA ( g/kg) 2.34 U
PFBS ( g/kg) 1.17 U

7/28/20

WI-AF-BH20
30

Notes:
1. g/kg = Microgram(s) per kilogram
2. bgs = Below ground surface
3. PFOA = Perfluorooctanoic acid
4. PFOS = Perfluorooctane sulfonate
5. PFBS = Perfluorobutane sulfonate
6. Project Action Levels:
    PFOA: 130 g/kg
    PFOS: 130 g/kg
    PFBS: 1,900 g/kg
7. U = The material was analyzed for, but not detected
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Stage 4 Soil Sampling Results - Group 5 Sites

Phase 2 Site Inspection Report
Ault Field, Naval Air Station Whidbey Island

Oak Harbor, Washington
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DATA SOURCE: ESRI & NIRIS
IMAGERY SOURCE: ESRI 2018

STRAIT OF
JUAN DE

FUCA

Boring ID
Sample Depth (feet bgs)
Sample Date
PFOS ( g/kg) 2.2 U
PFOA ( g/kg) 2.2 U
PFBS ( g/kg) 1.1 U

WI-AF-BH01
29

7/20/20

Boring ID
Sample Depth (feet bgs)
Sample Date
PFOS ( g/kg) 2.29 U
PFOA ( g/kg) 2.29 U
PFBS ( g/kg) 1.14 U

WI-AF-BH02
13

7/20/20

Boring ID
Sample Depth (feet bgs)
Sample Date
PFOS ( g/kg) 2.3 U
PFOA ( g/kg) 2.3 U
PFBS ( g/kg) 1.15 U

WI-AF-BH03
47

7/16/20

Boring ID
Sample Depth (feet bgs)
Sample Date
PFOS ( g/kg) 2.42 U
PFOA ( g/kg) 2.42 U
PFBS ( g/kg) 1.21 U

WI-AF-BH04
54

7/16/20

Boring ID
Sample Depth (feet bgs)
Sample Date
PFOS ( g/kg) 2.21 U
PFOA ( g/kg) 2.21 U
PFBS ( g/kg) 1.1 U

WI-AF-BH05
44

7/15/20

Boring ID
Sample Depth (feet bgs)
Sample Date
PFOS ( g/kg) 2.07 U
PFOA ( g/kg) 2.07 U
PFBS ( g/kg) 1.04 U

7/15/20

WI-AF-BH06
35

Boring ID
Sample Depth (feet bgs)
Sample Date
PFOS ( g/kg) 2.38 U
PFOA ( g/kg) 2.38 U
PFBS ( g/kg) 1.19 U

7/14/20
36

WI-AF-BH07

Boring ID
Sample Depth (feet bgs)
Sample Date
PFOS ( g/kg) 2.11 U
PFOA ( g/kg) 2.11 U
PFBS ( g/kg) 1.05 U

7/14/20
34

WI-AF-BH08

Notes:
1. g/kg = Microgram(s) per kilogram
2. bgs = Below ground surface
3. PFOA = Perfluorooctanoic acid
4. PFOS = Perfluorooctane sulfonate
5. PFBS = Perfluorobutane sulfonate
6. Project Action Levels:
     PFOA = 130 g/kg
     PFOS = 130 g/kg
     PFBS = 1,900 g/kg
7. U = The material was analyzed for, but not detected
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Stage 1 / Stage 4 Monitoring Well and Grab Groundwater

Sampling Results - Group 1 Sites
Phase 2 Site Inspection Report

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

DATA SOURCE: ESRI & NIRIS
IMAGERY SOURCE: ESRI 2018

STRAIT OF
JUAN DE

FUCA

Boring ID
Sample Depth (feet bgs)
Sample Date
PFOS (ng/L) 4.21 U
PFOA (ng/L) 14.6 J-
PFBS (ng/L) 2.99 J-

WI-AF-BH09

7/21/20
11

Boring ID
Sample Depth (feet bgs)
Sample Date
PFOS (ng/L) 225 J- 1.18 U
PFOA (ng/L) 70.2 J- 1.78 J
PFBS (ng/L) 5.06 J- 4.41 J

WI-AF-BH10
11.5 41

7/22/20 7/23/20

Well ID
Sample Depth (feet bgs)
Sample Date

PFOS (ng/L) 553
PFOA (ng/L) 37.2
PFBS (ng/L) 6.46

WI-AF-MW-630
11.5

8/19/20

Boring ID
Sample Depth (feet bgs)
Sample Date
PFOS (ng/L) 89.7 J- 2.2 U
PFOA (ng/L) 97.1 J- 2.06 J
PFBS (ng/L) 174 J- 1.4 U

7/23/20

WI-AF-BH12
11 39

7/23/20

Boring ID
Sample Depth (feet bgs)
Sample Date
PFOS (ng/L) 10.7 J- 0.85 U
PFOA (ng/L) 119 J- 0.82 J
PFBS (ng/L) 216 J- 0.42 U

WI-AF-BH13
11 41

7/24/20 7/24/20

Boring ID
Sample Depth (feet bgs)
Sample Date

PFOS (ng/L) 33.4 J- 0.86 U
PFOA (ng/L) 24.7 J- 1.29 U
PFBS (ng/L) 32.7 J- 0.43 U

WI-AF-BH14

7/24/207/24/20
21 40

Well ID
Sample Depth (feet bgs)
Sample Date
PFOS (ng/L) 40.9 J
PFOA (ng/L) 16.0 J
PFBS (ng/L) 7.65 J

15
MW-14

8/14/20

Well ID
Sample Depth (feet bgs)
Sample Date

PFOS (ng/L) 125
PFOA (ng/L) 30.5
PFBS (ng/L) 10.4

8/14/20
12.5

MW-20

Well ID
Sample Depth (feet bgs)
Sample Date
PFOS (ng/L) 118
PFOA (ng/L) 39.0
PFBS (ng/L) 12.3

8/13/20

MW-21
10

Well ID
Sample Depth (feet bgs)
Sample Date

PFOS (ng/L) 5.83 U
PFOA (ng/L) 1.61 J
PFBS (ng/L) 1.69 J

WI-AF-MW-631
35

8/18/20

Notes:
1. Bold = the analyte was detected.
2. Bold and Shaded = Exceedance
3. btoc = Below top of casing
4. J = Analyte present: value may or may not
    be accurate or precise.
5. J- = Analyte present: value may be biased
     low or the actual value may be higher.
6. ng/L =  Nanograms per liter
7. PFOA = perfluorooctanoic acid
8. PFOS = perfluorooctane sulfonate
9. PFBS = perfluorobutane sulfonate
10. Project Action Levels:
    PFOS: 40 ng/L
    PFOA: 40 ng/L
    PFBS: 600 ng/L
11. U = The material was analyzed for, but not detected
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Stage 1 / Stage 4 Monitoring Well and Grab Groundwater

Sampling Results - Group 4 Sites
Phase 2 Site Inspection Report

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

DATA SOURCE: ESRI & NIRIS
IMAGERY SOURCE: ESRI 2018

STRAIT OF
JUAN DE

FUCA

Boring ID
Sample Depth (feet bgs)
Sample Date
PFOS (ng/L) 0.82 J-
PFOA (ng/L) 1.81 J-
PFBS (ng/L) 0.46 J-

WI-AF-BH19
49

7/28/20

Boring ID
Sample Depth (feet bgs)
Sample Date
PFOS (ng/L) 5.21 J-
PFOA (ng/L) 3.12 J-
PFBS (ng/L) 1.4 J-

7/28/20

WI-AF-BH20
41

Well ID
Sample Depth (feet bgs)
Sample Date
PFOS (ng/L) 0.89 U
PFOA (ng/L) 12.7
PFBS (ng/L) 5.02

14-MW-2
NA

8/14/20

Well ID
Sample Depth (feet bgs)
Sample Date
PFOS (ng/L) 0.89 U
PFOA (ng/L) 2.1 J
PFBS (ng/L) 2.67 J

WI-AF-MW-625
54

8/15/20

Well ID
Sample Depth (feet bgs)
Sample Date
PFOS (ng/L) 1.12 U
PFOA (ng/L) 2.29 J
PFBS (ng/L) 1.95 J

WI-AF-MW-626
54

8/14/20

Well ID
Sample Depth (feet bgs)
Sample Date
PFOS (ng/L) 0.89 U
PFOA (ng/L) 1.87 J
PFBS (ng/L) 0.99 J

WI-AF-MW-627

8/15/20
54

Notes:
1. Bold = the analyte was detected
2. btoc = Below top of casing
3. J = Analyte present: value may or may not
    be accurate or precise.
4. J- = Analyte present: value may be biased low
    or actual value maybe higher.
5. ng/L =  Nanogram(s) per liter
6. PFOA = Perfluorooctanoic acid
7. PFOS = Perfluorooctane sulfonate
8. PFBS = Perfluorobutane sulfonate
9. Project Action Levels:
    PFOS: 40 ng/L
    PFOA: 40 ng/L
    PFBS: 600 ng/L
10. U = The material was analyzed for, but not detected



!

!(
!(

!(

!(

!(

!(

!(!(

!(

!(

STRAIT OF
JUAN DE

FUCA

FORMER CLOVER VALLEY FIRE SCHOOL
(AREA 29)

1976 EA-6 CRASH SITE

FIRE SCHOOL CAN DISPOSAL AREA
(AREA 30)

GALLERY GOLF COURSE

GROUP 5

BH03

BH04

BH05

BH06

BH07

BH08

BH02

BH01
Ault Field
Well #1

´
0 600300

Feet

Legend
!( Stage 1 / Stage 4 Groundwater Sample Without Exceedances
!( Stage 4 Boring Location

Surface Water
Potential PFAS Source Area
Area 29 Burn Pad
Mobile Turret Tower Range/Machine Gun Range
PFAS Source Area Group
Base Boundary

1 inch = 600 feet

Figure 12
Stage 1 / Stage 4 Monitoring Well and Grab Groundwater

Sampling Results - Group 5 Sites
Phase 2 Site Inspection Report

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

DATA SOURCE: ESRI & NIRIS
IMAGERY SOURCE: ESRI 2018

STRAIT OF
JUAN DE

FUCA

Boring ID
Sample Depth (feet bgs)
Sample Date
PFOS (ng/L) 5.18 J-
PFOA (ng/L) 1.29 J-
PFBS (ng/L) 0.81 UJ

WI-AF-BH01
40

7/20/20

Boring ID
Sample Depth (feet bgs)
Sample Date
PFOS (ng/L) 0.96 UJ
PFOA (ng/L) 1.44 UJ
PFBS (ng/L) 0.48 UJ

7/20/20
35

WI-AF-BH02

Boring ID
Sample Depth (feet bgs)
Sample Date
PFOS (ng/L) 0.77 J
PFOA (ng/L) 0.57 J
PFBS (ng/L) 0.55 U

7/16/20
31

WI-AF-BH06

Boring ID
Sample Depth (feet bgs)
Sample Date
PFOS (ng/L) 0.88 U
PFOA (ng/L) 1.32 UJ
PFBS (ng/L) 0.44 UJ

7/14/20
24

WI-AF-BH07

Boring ID
Sample Depth (feet bgs)
Sample Date
PFOS (ng/L) 0.88 U
PFOA (ng/L) 1.32 UJ
PFBS (ng/L) 0.53 U

35
7/15/20

WI-AF-BH08

Well ID
Sample Depth (feet bgs)
Sample Date
PFOS (ng/L) 0.91 U
PFOA (ng/L) 1.36 U
PFBS (ng/L) 0.45 U

8/15/20

Ault Field Well #1
NA

Well ID
Sample Depth (feet bgs)
Sample Date
PFOS (ng/L) 2.77 U
PFOA (ng/L) 1.36 UJ
PFBS (ng/L) 0.28 J

8/18/20

WI-AF-MW-628
60

Well ID
Sample Depth (feet bgs)
Sample Date
PFOS (ng/L) 0.99 U
PFOA (ng/L) 1.36 UJ
PFBS (ng/L) 0.65 J

65
8/18/20

WI-AF-MW-629

Notes:
1. Bold = the analyte was detected
2. btoc = Below top of casing
3. J = Analyte present: value may or may not be accurate or precise.
4. J- = Analyte present: value may be biased low or the actual value
    may be higher.
5. ng/L =  Nanogram(s) per liter
6. PFOA = Perfluorooctanoic acid
7. PFOS = Perfluorooctane sulfonate
8. PFBS = Perfluorobutane sulfonate
9. Project Action Levels:
    PFOS: 40 ng/L
    PFOA: 40 ng/L
    PFBS: 600 ng/L
10. U = The material was analyzed for, but not detected
11. UJ = The analyte was not detected; the quantitative limit
       may be inaccurate.
12. BH05 was dry and could not be sampled.
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Figure 13
Stage 3 Monitoring Well Sampling Results – Group 2 Sites

Phase 2 Site Inspection Report
Ault Field, Naval Air Station Whidbey Island Oak Harbor, Washington
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DATA SOURCE: ESRI & NIRIS
IMAGERY SOURCE: ESRI 2018

STRAIT OF
JUAN DE

FUCA

Well ID
Sample Depth (feet bgs)
Sample Date
PFOS (ng/L) 164
PFOA (ng/L) 238
PFBS (ng/L) 5.66

WI-AF-WT01
NA

12/7/19

Well ID
Sample Depth (feet bgs)
Sample Date
PFOS (ng/L) 564
PFOA (ng/L) 45.5
PFBS (ng/L) 8.94

NA
12/7/19

WI-AF-WT02 Well ID
Sample Depth (feet bgs)
Sample Date
PFOS (ng/L) 1.74 J
PFOA (ng/L) 21.2
PFBS (ng/L) 2.06 J+

9.5
WI-AF-WT03

12/11/19

Well ID
Sample Depth (feet bgs)
Sample Date
PFOS (ng/L) 0.98 UJ
PFOA (ng/L) 0.7 J-
PFBS (ng/L) 0.49 UJ

27
WI-AF-WT04

12/11/19

Well ID
Sample Depth (feet bgs)
Sample Date
PFOS (ng/L) 65.3
PFOA (ng/L) 13.6
PFBS (ng/L) 6.68

WI-AF-WT05
8

12/8/19

Well ID
Sample Depth (feet bgs)
Sample Date
PFOS (ng/L) 0.8 J
PFOA (ng/L) 1.34 U
PFBS (ng/L) 0.45 U

WI-AF-WT06
Artesian
12/8/19

Well ID
Sample Depth (feet bgs)
Sample Date
PFOS (ng/L) 0.96 U
PFOA (ng/L) 0.93 J
PFBS (ng/L) 0.48 UJ

12/12/19
14

WI-AF-WT07

Well ID
Sample Depth (feet bgs)
Sample Date
PFOS (ng/L) 0.93 U
PFOA (ng/L) 1.49 J
PFBS (ng/L) 0.46 U

WI-AF-WT08
Artesian

12/12/19

Notes:
1. Bold = the analyte was detected
2. Bold and Shaded = Exceedance
3. btoc = Below Top of Casing
4. J = Analyte present: value may or may not be accurate or precise.
5. J- = Analyte present; value may be biased low or value may be
    higher.
6. J+ = Analyte present: value may be biased high or the actual value
    may be lower
7. ng/L =  Nanogram(s) per liter
8. PFOA = Perfluorooctanoic acid
9. PFOS = Perfluorooctane sulfonate
10. PFBS = Perfluorobutane sulfonate
11. Project Action Levels:
      PFOS: 40 ng/L
      PFOA: 40 ng/L
      PFBS: 600 ng/L
12. U = The material was analyzed for, but not detected.
13. UJ = The analyte was not detected; the quantitation limit may be
      inaccurate.
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Figure 14
Stage 2 / Stage 3 Groundwater Sampling Results - Group 3 Sites

Phase 2 Site Inspection Report
Ault Field, Naval Air Station Whidbey Island

Oak Harbor, Washington

DATA SOURCE: ESRI & NIRIS
IMAGERY SOURCE: ESRI 2018

STRAIT OF
JUAN DE

FUCA

Well ID
Sample Depth (feet bgs)
Sample Date
PFOS (ng/L) 3.37 J
PFOA (ng/L) 32.8
PFBS (ng/L) 14.2

12/11/19

MW4-B3
15

Well ID
Sample Depth (feet bgs)
Sample Date
PFOS (ng/L) 1.25 J
PFOA (ng/L) 48.6
PFBS (ng/L) 2.06 J

12/12/19

WI-AF-MW-618
12

Well ID
Sample Depth (feet bgs)
Sample Date
PFOS (ng/L) 2.11 J
PFOA (ng/L) 20.0
PFBS (ng/L) 1.41 J

12/10/19

WI-AF-MW-619
NA

Well ID
Sample Depth (feet bgs)
Sample Date
PFOS (ng/L) 11.4
PFOA (ng/L) 10.3
PFBS (ng/L) 6.64

MW10-B8
12

12/10/19

Well ID
Sample Depth (feet bgs)
Sample Date
PFOS (ng/L) 456 J-
PFOA (ng/L) 407 J-
PFBS (ng/L) 13.9 J-

12/13/19

WI-AF-WT09
14

Well ID
Sample Depth (feet bgs)
Sample Date
PFOS (ng/L) 0.89 U
PFOA (ng/L) 1.34 U
PFBS (ng/L) 0.45 U

12/12/19

WI-AF-WT10
Artesian

Well ID
Sample Depth (feet bgs)
Sample Date
PFOS (ng/L) 24.1 J-
PFOA (ng/L) 33.5 J-
PFBS (ng/L) 39.3 J

12/11/19
16

MW15-B23

Well ID
Sample Depth (feet bgs)
Sample Date
PFOS (ng/L) 0.94 U
PFOA (ng/L) 1.42 U
PFBS (ng/L) 0.26 J

12/8/19

16-26B
Artesian

Well ID
Sample Depth (feet bgs)
Sample Date
PFOS (ng/L) 19.0 J-
PFOA (ng/L) 42.8 J-
PFBS (ng/L) 5.04 J-

12/12/19

WI-AF-WT11
8

Well ID
Sample Depth (feet bgs)
Sample Date
PFOS (ng/L) 5.39
PFOA (ng/L) 4.96
PFBS (ng/L) 3.29 J+

12/11/19

WI-AF-WT12
Artesian

Well ID
Sample Depth (feet bgs)
Sample Date
PFOS (ng/L) 677
PFOA (ng/L) 60.7 J-
PFBS (ng/L) 256

WI-AF-MW-620

12/7/19
7

Well ID
Sample Depth (feet bgs)
Sample Date
PFOS (ng/L) 842
PFOA (ng/L) 56.5
PFBS (ng/L) 17.6

12/7/19
7

WI-AF-MW-621

Well ID
Sample Depth (feet bgs)
Sample Date
PFOS (ng/L) 128
PFOA (ng/L) 92.7
PFBS (ng/L) 37.1

WI-AF-MW-624
11

12/8/19

Well ID
Sample Depth (feet bgs)
Sample Date
PFOS (ng/L) 16.1
PFOA (ng/L) 30.3
PFBS (ng/L) 9.29 J+

WI-AF-MW-623
6

12/12/19

Well ID
Sample Depth (feet bgs)
Sample Date
PFOS (ng/L) 6.64 U
PFOA (ng/L) 3.38 J-
PFBS (ng/L) 0.72 J-

12/7/19
10

WI-AF-MW-622Well ID
Sample Depth (feet bgs)
Sample Date
PFOS (ng/L) 46.5 J-
PFOA (ng/L) 1.5 UJ
PFBS (ng/L) 0.5 UJ

H6-B3
15

12/8/19

Notes:
1. Bold = the analyte was detected
2. Bold and Shaded = Exceedance
3. btoc = Below top of casing
4. J = Analyte present: value may or
    may not be accurate or precise.
5. J+ = Analyte present: value may be
    biased high or the actual value may be lower
6. J- = Analyte present; value may be
    biased low or value may be higher.
7. ng/L =  Nanogram(s) per liter
8. PFOA = Perfluorooctanoic acid
9. PFOS = Perfluorooctane sulfonate
10. PFBS = Perfluorobutane sulfonate
11. Project Action Levels:
       PFOS = 40 ng/L
       PFOA = 40 ng/L
       PFBS = 600 ng/L
12. U = The material was analyzed for, but not
      detected.
13. UJ = Analyte not detected; quantitation limit
      may be inaccurate.
14. The proposed location for WI-AF-MW-617 was
      inaccessible during the investigation and a well
      was not drilled.













Appendix A 
Utility Verification Forms















 

Appendix B 
Soil Boring Logs with Well Completion 

Diagrams















































































































































































Appendix C 
Well Development Logs































































Appendix D 
Groundwater Sampling Data Sheets 
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GROUNDWATE RAB SAM DATA SHEET 

Total Depth: \'t$ � FT.(BTOC) 
Depth to water: C\ . \ • FT.(BTOC) 

p,ojeol Number: 695610CH.04.FI.Wl •�•: : of I 

= Well lD: ��rf) 
Sample ID: = � -l',ll:li/,-E, -\ • s

Sampling Team: �= � . _ 
1 

,,N 
90 fi±&Mm�- �r 

Measuring Devlce�n -�-
-=t 

'? r2-

Water Column: ?,.15 FT. 
(x)JJ. I la? GAUFT.

Well Volume: "ff. 5 GAL 
Total Purge Vol.: _l

""" 
. ....,S __ GAL. 

Purge Device: 

Temp. Cond. 
Parameter ·c mS/cm 
Criteria ±10% ±3% 

Time Purge Vol. Temp. Cond. 
(oalsl ·c mS/cm 

\2..: 4� .... , � l'1- �":::J. [l�C>\ \

Pipe Dia. 
inches 

1.25 

4 

PARAMETER STABILIZATION CRITERIA 
DO pH ORP Turbidity 
mall SU mV NTU 

±0.05 (if <1) ±0.2 ±10 ±10 % or

±10% /if >1l :S 10 NTU 
AELD PARAMETERS 

DO pH ORP Turbidity 
moll SU mV NTU 

., 7 "'I f,., . gr"\ --:A ... _.r-, -, ,t:on 

Samole 1-'---"on:-rneffioi:f. container mrnber size and t11M, oreservatlve ti.wf, 

DTW 
ft BTOC 

±0.3 (low flow) 

DTW 
ft BTOC 

I I c:_ 

Analvsi s Preservative 
c::; '), 1 MI"'\ A P t::A-:, \ \ �) kl n'",, . 4-• (., 

Container reouirements 
2.-So�L.lfPP� 

Observations/Notes: A�fi+ed'o�,�'--lb�lole.- . p�tn� \o-.,d=
Pump Start Time: � /A f"� · 

Bladder Initial FIii Tlme(FT; sec): Final FIii Time: 
Bt8dder Initial Discharge Tlme(DT; sec): l Final Discharge Time: 

Submersible Initial Control Setting(Hz): Final Control Setting(Hz): 

Hydropunch Screen Interval: l \ - \ 2.. .:f-t, ½ 
Pump Depth: \ \ . b ;t' b k, �s 

.jl ;imole /Time: \ ') '.-fS /) 11 =,.;'s/MSD N f!t.. _. A /.- 1.,-
Sianature(s): /_ / � , � 

I 

Purge Rate: 

, 

1\.) I A 

--

Duplicate ID: 

Air Monitorina 
voe (ppm)
H2S (ppm) 
LEL (%) 
CO (ppm) 
02(%) 

Color I Odor I
Comments 

,, . .tr·\,,& I Mud, 
I 

No. of containers 
2-

BZ WH 

..., 

























Appendix E 
Synoptic Water Level Data Sheets 







Appendix F 
Survey Report



Set Monitoring Wells
Whidbey Island Naval Air Station Ault Field
Oak Harbor, WA
Survey Date: December 2019

Top of Metal Top of PVC
New Wells Case Casing
Point Id Northing Easting Elev Elev
MW 618 496967.91 1194695.95 19.801 19.368
MW 619 496227.49 1195171.36 14.903 14.556
MW 620 495358.31 1195723.73 12.834 12.412
MW 621 494574.28 1196246.58 12.998 12.585
MW 622 493662.97 1196181.80 12.159 11.756
MW 623 493640.40 1196835.13 16.956 16.559
MW 624 492880.61 1197461.02 14.518 14.069
WT 01 498728.67 1198139.25 28.563 28.002
WT 02 498728.94 1198149.80 28.316 27.880
WT 03 497674.02 1201883.27 13.611 13.243
WT 04 497667.78 1201870.65 13.060 12.540
WT 05 494154.15 1196696.47 12.491 12.002
WT 06* 494143.98 1196700.02 12.657 12.474
WT 07 496945.15 1199048.86 11.142 10.808
WT 08* 496945.00 1199058.50 11.072 10.850
WT 09 495819.01 1195690.23 13.277 13.028
WT 10* 495822.65 1195676.41 13.258 13.182
WT 11 495462.73 1196867.23 9.480 9.010
WT 12* 495466.55 1196883.86 9.662 9.536

Note: * Indicates Artisan Well. The PVC elevations for these wells are on the top of the nut/nipple.

Top of Metal Top of PVC
Existing Wells Ground Case Casing
Point Id Northing Easting Elev Elev Elev
MW10 B8 495858.05 1193433.21 22.702 22.297
MW15 B23 495854.44 1193641.21 25.271 24.945
MW16 26B* 495667.29 1195931.89 10.849 12.407 12.319
MW4 B3 495899.86 1193584.84 25.721 25.505
MW H6B3 493445.63 1195384.97 13.985 13.630
Note: * Indicates Artisan Well. The PVC elevations for these wells are on the top of the nut/nipple.

Notes:
1. HORIZONTAL DATUM: NAD83/11, WASHINGTON STATE PLANE COORDINATE SYSTEM, NORTH ZONE NAD83/11
US SURVEY FOOT
HORIZONTAL COORDINATES WERE OBTAINED BASED UPON 'PORTER A' NGS COORDINATES ON DATA SHEET

2. VERTICAL DATUM: NAVD88
BENCHMARKS USED (PER NGS DATA SHEETAND NAVY CONTROL SHEET)
PORTER A NAVD 88 ELEV: 35.204 *STANDARD BRONZE DISK STAMPED "PORTER A, 1974" SET IN CONCRETE BLOCK

NGVD 29 ELEV:
RUN30 NAVD 88 ELEV: 15.990 *MONUMENT NOT FOUND

NGVD 29 ELEV:
*Run30 was used for conversion reference for 'PORTER A' from Navy Control NGVD29 to NAVD88 only

TORPEDO NAVD 88 ELEV: 137.78 *STANDARD BRONZE DISK STAMPED "TORPEDO, 1951" SET IN CONCRETE BLOCK

3. EQUIPMENT USED: LEICA GS15 RECEIVER, LEICA DNA10 DIGITAL LEVEL

\\PDXFPP01\Groups\NWT\SURVEY\_Projects\Whidbey Isl Navy Base\Deliverables\Monitoring Wells\
Whidbey Isle MWs.xlsx 1 of 1 1/10/2020 9:05 AM



Set Monitoring Wells
Whidbey Island Naval Air Station Ault Field
Oak Harbor, WA
Survey Date: September 2020

Top of Metal Top of PVC
New Wells Case Casing
Point Id Northing Easting Elev Elev
MW 625 493823.75 1191426.38 54.849 54.518
MW 626 493848.59 1191363.63 50.339 50.113
MW 627 493762.09 1191378.75 59.098 58.790
MW 628 489175.66 1188474.02 96.092 95.668
MW 629 489238.69 1188272.09 98.407 98.056
MW 630 501230.40 1193964.12 13.012 12.604
MW 631 496852.43 1192022.05 18.715 18.399

Top of Metal Top of PVC
Existing Wells Ground Case Casing
Point Id Northing Easting Elev Elev Elev
14 MW 2 492473.10 1193664.33 30.471 33.211 32.841
AW1 485260.26 1188245.42 142.813 143.136 *Note: Case elevation is on Pump Flange below PVC point
MW14 496845.98 1191685.64 17.965 17.709
MW20 497027.79 1191707.86 16.661 16.470
MW21 497059.85 1191925.43 14.223 13.918
N29 22D 489250.60 1188284.45 98.19 100.145 99.858

Notes:
1. HORIZONTAL DATUM: NAD83/11, WASHINGTON STATE PLANE COORDINATE SYSTEM, NORTH ZONE NAD83/11
US SURVEY FOOT
HORIZONTAL COORDINATES WERE OBTAINED BASED UPON 'PORTER A' NGS COORDINATES ON DATA SHEET

2. VERTICAL DATUM: NAVD88
BENCHMARKS USED (PER NGS DATA SHEETAND NAVY CONTROL SHEET)
PORTER A NAVD 88 ELEV: 35.204 *STANDARD BRONZE DISK STAMPED "PORTER A, 1974" SET IN CONCRETE

NGVD 29 ELEV:
RUN30 NAVD 88 ELEV: 15.990 *MONUMENT NOT FOUND

NGVD 29 ELEV:
*Run30 was used for conversion reference for 'PORTER A' from Navy Control NGVD29 to NAVD88 only

FIRE NAVD 88 ELEV: 97.87 *STANDARD BRONZE DISK STAMPED "FIRE, 1951" SET IN CONCRETE BLOCK
SLUG NAVD 88 ELEV: 135.52 *STANDARD BRONZE DISK STAMPED "SLUG, 1994" SET IN CONCRETE

3. EQUIPMENT USED: LEICA GS15 RECEIVER, LEICA DNA10 DIGITAL LEVEL

\\PDXFPP01\Groups\NWT\SURVEY\_Projects\Whidbey Isl Navy Base\Deliverables\Monitoring Wells\
Whidbey Isle MWs.xlsx 1 of 1 9/19/2020 9:14 PM



Appendix G 
Field Notes
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