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Introduction  
This evaluation describes the Phase 1 site inspection (SI) for per and polyfluoroalkyl substances (PFAS) at Ault 
Field, Naval Air Station (NAS) Whidbey Island, in Oak Harbor, Washington. The second phase of the SI for PFAS will 
occur after the Preliminary Assessment for Ault Field is complete. The objectives of Phase 1 SI were: (a) refine the 
understanding of groundwater flow at Ault Field; (b) confirm the presence of PFAS in groundwater and 
characterize their nature, if present; and (c) support evaluation of the long-term solution for two off-Base 
residential drinking water wells near Ault Field. CH2M HILL, Inc. (CH2M) prepared this document under the 
Department of the Navy (Navy), Naval Facilities Engineering Command, Comprehensive Long-term Environmental 
Action—Navy 9000 Contract N62470-16-D-9000, Contract Task Order 4041.  

Site Background  
Ault Field is located on Whidbey Island near Oak Harbor, WA (Figure 1), and is one of three NAS Whidbey Island 
installations. Ault Field was commissioned on September 21, 1942. 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 (CNIC, 2017).  

PFAS are compounds found in a variety of commercial and industrial sources and have been widely used since the 
1970s, including in the generation of aqueous film-forming foam (AFFF), which was utilized by the Navy for fire 
training exercises, fire suppression systems, and suppressing aircraft fires or other fires. Areas located within Ault 
Field may have used, stored, or disposed of AFFF during historical operations. Based on a desktop review of 
available data and previous investigations, there are eight potential source areas at Ault Field where AFFF has 
been utilized: Area 16 (Ault Field Runway Ditches), Area 31 (former Runway Fire Training School), all hangars 
(collection and storage of AFFF), Area 29 (Clover Valley Fire School), Area 30 (Fire School Can Disposal Area), 
Area 27 (temporary fire school), Area 28 (Chapel Fire School), and the Current Firefighting School. The Phase 1 SI 
focused on areas around the Current Firefighting School, Area 29, and Area 30, and Navy’s property between 
potential on-Base PFAS source areas and the two off-Base drinking water wells near Ault Field that have 
exceedances of the Lifetime Health Advisory of 70 parts per trillion (ppt) (Figure 2).  

Field Activities Summary 
The following field activities were performed as part of this inspection:  

• Monitoring well installation 
• Soil sample collection 
• Groundwater sample collection 
• Groundwater level survey  
• Archaeological survey 
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The following sections detail the field activities that were completed between January 3, 2018 and March 2, 2018.  

Monitoring Well Installation 
Eleven groundwater wells (nine on-Base monitoring wells and two potential off-Base replacement residential 
drinking water wells) were installed between January 6, 2018 and February 23, 2018, ranging in depth from 
approximately 55 feet below ground surface (bgs) to 170 feet bgs. Newly installed groundwater wells were named 
in the field using the following nomenclature: “WI-AF-MW-6XX” and will be referred to as “MW-6XX” throughout 
this memorandum, associated tables, and figures.  

The nine monitoring wells were installed using sonic drilling techniques in accordance with the Standard 
Operating Procedure (SOP) Installation of Monitoring Wells by Sonic Drilling, included in the Sampling and Analysis 
Plan (SAP) (CH2M, 2018). The two off-Base wells were installed using sonic drilling techniques in accordance with 
State of Washington drinking water regulations as described in Section 10, Table 2, in Washington Administrative 
Code (WAC) 173-160-201. Locations of groundwater monitoring wells are shown on Figures 3, 4, and 5. Soil boring 
logs and well construction details for these wells can be found in Attachment 1. 

Because of the potential for groundwater contamination in the shallow aquifer zones, it was deemed necessary to 
install isolation casings to limit potential cross-contamination during well construction. For each well location, an 
8-inch-diameter isolation casing was installed to extend through the first encountered groundwater zone and was 
advanced through the water-bearing zone into underlying lower permeability materials. The depth of the isolation 
seal was determined based on geology and consultation with the senior technical consultant, selecting to seal off 
the uppermost water-bearing unit. A seal comprised of hydrated bentonite pellets was installed within the 
isolation casing, after which the remainder of the borehole was drilled from the depth of the isolation casing using 
6-inch-diameter casing to the target screen depth. Continuous soil cores were collected for lithologic 
classification, screened for volatile organic compounds (VOCs) using a photoionization detector (PID), and up to 
four soil samples were collected at each boring location.  

Eight of the nine monitoring wells were constructed of 2-inch inside-diameter Schedule 80 polyvinyl chloride 
(PVC) riser with centralizers at varying intervals, connected to a 2-inch inside-diameter, 10-foot-long, factory-
slotted, PVC screen with a 5-foot solid casing sump. One monitoring well (MW-614) was constructed of 2-inch 
inside-diameter PVC riser with centralizers at varying intervals. MW-614 was constructed without a sump. Well 
construction information is included in Table 1 and Attachment 1. 

The two potential replacement residential drinking water wells were constructed of 6-inch inside-diameter steel 
casing from ground surface to 20 feet bgs, connected to a 6-inch inside-diameter PVC riser with centralizers at 
varying depths. The risers for each well were connected to 20-foot, 6-inch inside-diameter factory-slotted, 
stainless steel screens with 5-foot Schedule 80 PVC sumps.  

For all wells, a silica sand filter pack was placed around the annular space of the well screen from the bottom of 
the boring and extended to a minimum height of 2 feet above the top of the well screen. A bentonite seal, at least 
2 feet thick, was placed above the top of the sand pack. After the bentonite had been hydrated, bentonite grout 
was placed in the remaining annular space.  

The lithology throughout the site was not well known prior to this field inspection. Therefore, the precise 
screened intervals were determined based on subsurface lithology encountered during drilling. Two of the well 
clusters were located in areas with little to no information on subsurface lithology. To address this uncertainty, 
one boring in each well cluster (MW-607 and MW-610) was extended beyond the target depth for the screened 
interval. Lithology collected from these deeper borings was used to improve understanding of subsurface 
lithology at each location. The extended portions of the boreholes were backfilled with bentonite chips prior to 
constructing the wells. Individual well details are presented in Attachment 1.  

All wells were finished with flush-mount completions that included a metal well vault and concrete pad. A locking 
watertight cap was placed on the riser and the wells were labeled on the exterior of the well vault with a metal 
stamp indicating the well identification. 
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Groundwater monitoring wells were developed concurrently with installation starting January 29, 2018 and 
ending on February 26, 2018. Wells were developed using surge and purge methods using a stainless-steel bailer 
and submersible pump. Select water quality parameter (WQP) measurements (pH, temperature, conductivity, and 
turbidity) and observations were recorded periodically to monitor development. Wells were considered 
developed once water quality parameters stabilized or until 4 hours of development was completed, whichever 
occurred first. All wells were developed based on the above criteria with the exception of wells that experienced 
insufficient recharge during development. MW-610 was not fully developed to the criteria specified due to high 
turbidity and insufficient recharge. Well development logs are included as Attachment 2. 

Monitoring wells were surveyed by a professional land surveyor licensed in Washington. The survey report is 
included as Attachment 3. 

Soil Sample Collection 
Soil samples were collected between January 5, 2018 and February 20, 2018 during borehole advancement for 
monitoring well installation of MW-605 through MW-615 (Figures 3 and 4). Soil samples were collected from 
MW-605 through MW-615 at varying intervals based on field observations (visual, olfactory, PID readings) and 
senior technical input using a clean, stainless steel spoon and appropriate laboratory containers. Soil sampling IDs 
(WI-AF-SB605 through WI-AF-SB615) can be correlated to these monitoring well locations. Soil sample collection 
details are provided in Attachment 4. 

Quality control (QC) samples were collected at a rate of one field duplicate sample for every 10 samples and one 
matrix spike/matrix spike duplicate sample for every 20 samples collected. One equipment rinsate blank sample 
was collected each day of sampling from decontaminated equipment. 

Soil samples were shipped on ice under chain-of-custody protocols to Vista Laboratories in El Dorado Hills, 
California, a National Environmental Laboratory Accreditation Program-accredited laboratory. Soil samples were 
analyzed for United States Environmental Protection Agency (USEPA) Modified Method 537 which includes: 
perfluorooctanoic acid (PFOA), perfluorooctane sulfanate (PFOS), perfluorobutanesulfonic acid (PFBS), and 11 
other PFAS compounds.  

Groundwater Sample Collection  
Groundwater samples were collected from 17 pre-selected existing groundwater monitoring wells and all newly 
installed wells between February 13, 2018 and March 1, 2018. Groundwater samples were collected from 
monitoring wells under low-flow and low-stress conditions, with the sample pump intake placed at the middle of 
the well screen interval. In accordance with the SAP, the pumps used were PFAS-free pneumatic pumps operated 
by compressed air, essentially a bladderless bladder pump, in which the air does not come into contact with the 
air and water interface. For shallow wells (less than 30 feet bgs), peristaltic pumps with disposable PFAS-free 
tubing were used to collect groundwater samples from the middle of the well screen interval.  

Depth to water readings and WQPs (specific conductance, pH, turbidity, temperature, dissolved oxygen, and 
oxidation-reduction potential [ORP]) were measured and recorded approximately every 5 minutes before 
sampling using a water quality meter which was calibrated daily (at a minimum). If excessive drawdown was 
created at the minimum acceptable flow rate for low-flow and low-stress sampling conditions, the pump intake 
was raised to within a few feet of the top of the water column and a minimum of three well volumes was purged. 
If the well went dry before purging three well volumes, a sample was collected after recharge had taken place 
within 24 hours of purging. 

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

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

Groundwater sample locations are shown on Figures 5 and 6. Stabilized WQPs recorded before sample collection 
are presented in Table 2. Depth-to-water, WQPs, and total well depth measurements were recorded on 
groundwater sampling data sheets included as Attachment 4. 

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

Groundwater samples were shipped on ice under chain-of-custody protocols to Vista Laboratories in El Dorado 
Hills, California, a National Environmental Laboratory Accreditation Program-accredited laboratory. Groundwater 
samples were analyzed for USEPA Method 537 Modified which includes PFOA, PFOS, PFBS, and 11 other PFAS 
compounds.  

Investigation-derived Waste Management and Disposal  
Wastes generated during the field activities were characterized as investigation-derived waste (IDW) and 
managed in accordance with the SAP and applicable SOPs. Solid IDW generated from soil cuttings and residual 
drilling mud was containerized in three 20-cubic-yard roll-off boxes with lids, inner plastic liners, and outer 
secondary containment. Liquid IDW, which included well development, purge, and decontamination water, was 
stored in two 21,000-gallon steel fractionation tanks within secondary containment. Additional liquid IDW, 
containing purge and decontamination water from WI-AF-4-MW-3, was stored in one 55-gallon stainless steel 
drum placed on a wooden pallet with secondary containment. Soil IDW was sampled for waste characterization 
and analyzed for PFAS, Toxicity Characteristic Leaching Procedure, VOCs, semivolatile organic compounds 
(SVOCs), and total Resource Conservation and Recovery Act of 1976 (RCRA) metals plus copper, nickel, and zinc, 
reactivity, corrosivity, and ignitability. Liquid IDW, excluding WI-AF-4-MW-3, was sampled for waste 
characterization and analyzed for PFAS, VOCs, SVOCs, total RCRA metals plus copper, nickel, and zinc, reactivity, 
corrosivity, and ignitability. Liquid IDW from WI-AF-4-MW-3, which was installed within the former Walker Barn 
foundation where transformers had been stored and known polychlorinated biphenyl (PCB) Aroclor 1260 and 
pentachlorophenol have been detected in surface soil, was sampled for waste characterization and analyzed for 
all the aforementioned contaminants plus PCBs. The solid and liquid IDW has been characterized as nonhazardous 
and is not considered a dangerous waste (State of Washington Dangerous Waste Regulations WAC 173-303). Two 
tanks contain aqueous IDW which exceeds 70 ppt PFOS and PFOA. The Navy has an internal policy that any IDW 
water that exceeds 70 ppt PFOS and/or PFOA must be treated prior to disposal off-Base. The Navy is evaluating 
treatment methods for this aqueous IDW prior to disposal. 

Groundwater Elevation Study 
A groundwater elevation study was conducted on March 1 and 2, 2018, which consisted of collecting groundwater 
measurements using water level meters at both the newly installed and existing groundwater monitoring wells 
sampled during the 2018 Phase 1 SI. Groundwater-level measurements were collected from all of the monitoring 
wells within a 24-hour period, using a water level indicator to the nearest 0.01 foot from the top of the survey 
point on the PVC riser casing. Groundwater elevations are presented in Table 3 and in Attachment 5. 
Groundwater contour maps were constructed using these data and are provided as Figures 7 through 10. These 
data are discussed in the Updated Conceptual Site Model section later in this technical memorandum. 

Archaeological Survey Report 
CH2M conducted archaeological monitoring of proposed boring locations at Residence 1 (MW-611) and Residence 
2 (MW-615) during installation. The Area of Potential Effect for each boring was 50 feet by 50 feet at each 
residence. No evidence of buried archaeological deposits, artifacts, features, or paleosols were observed during 

http://encyclopedia.thefreedictionary.com/Toxicity+Characteristic+Leaching+Procedure
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the Phase 1 monitoring well installation. A finding of No Adverse Effect to Historical Resources was 
recommended. Further information on the protocols and results of the archaeological monitoring can be found in 
the Archaeological Monitoring Technical Memorandum included as Attachment 6. 

Deviations from the Sampling and Analysis Plan 
The following list summarizes deviations from the SAP during the SI activities and justification for those 
deviations: 

• Monitoring wells were installed at elevations relative to the mean sea level and considered the depths of 
impacted private drinking water wells, while screen intervals identified in the SAP were based on existing 
documentation and research of existing soil borings and wells. The depths specified in the SAP were not 
always consistent with actual water-bearing zones observed in the field. During borehole advancement, 
observations were made based on soil type and saturation to determine the appropriate installation depth. 
Where practical based on lithology, monitoring well screened intervals were selected to coincide with the well 
screen elevations of the affected water supply wells nearby, while also targeting the more transmissive units 
encountered.  

• The SAP-proposed drilling depth for well MW-607 was 75 to 125 feet bgs. During drilling of the first two wells 
in this area (MW-605 and MW-606), the water-bearing unit was found to be between approximately 90 and 
115 feet bgs. As discussed above, MW-607 was advanced significantly deeper than the target screened 
interval (to a depth of 199 feet bgs) to investigate the deeper stratigraphy in the area. The borehole was 
subsequently backfilled with bentonite chips to 116 feet bgs, and the screen installed from 100 to 110 feet 
bgs. No deeper water-bearing units were encountered in the extended portion of the boring.  

• The SAP-proposed drilling depth for well MW-610 was 35 to 70 feet bgs. During drilling of the first two wells in 
this area (MW-608 and MW-609), the water-bearing unit was found to be between approximately 40 and 55 
feet bgs. As with MW-607, MW-610 was advanced significantly deeper than the target screened interval (to a 
depth of 248 feet bgs) to investigate the deeper stratigraphy in the area. The borehole was subsequently 
backfilled with bentonite chips to 56 feet bgs, and the screen installed from 40 to 50 feet bgs. No deeper 
water-bearing units were encountered in the extended portion of the boring.  

• Monitoring well MW-610 could not be fully developed nor sampled due to very low water levels, high 
turbidity, and slow recharge. 

• The proposed boring location for MW-612 was moved approximately 80 feet due west of the SAP-proposed 
location to avoid drill rig navigation across a drainage ditch running from southwest to northeast across the 
site.  

• One hour of well development was proposed in the SAP; however, because of the turbidity of the 
groundwater observed during development, well development duration was increased to 4 hours to allow for 
adequate development. 

• During groundwater sampling of monitoring well N29-22D, excessive drawdown was observed during purging. 
This well was sampled within 24 hours of purging after recharge had occurred. This additional contingency 
procedure was not described in the SAP. 

• Soil samples were collected on January 5 and January 7, 2018 and held on ice until the SAP was finalized on 
February 5, 2018 following Stakeholder review and approval. These samples were immediately shipped and 
arrived at Vista Analytical Laboratory on February 7, 2018. Soil sample SB-612 was received at the lab 3 days 
out of the hold time, sample SB-613 was received at the lab the same day as the hold time expired, and 
sample SB-614 was received at the lab 5 days out of hold time. 

Data quality and usability were not affected by these deviations.  
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Sampling Results Summary 
Soil Sample Results 
The following is a summary of the soil sampling results from samples collected in January and February 2018:  

• PFBS – All soil samples were non-detect for PFBS. 

• PFOS – All soil samples were non-detect for PFOS. 

• PFOA – PFOA was detected in one sample (SB606-0001) from 0 to 1 foot bgs, at 0.163 ng/g. Results were non-
detect for all other soil intervals at all other boring locations. 

The highest PFOA concentration was 0.163 ng/g. Project Action Limits currently do not exist for soil. Soil samples 
were collected in order to determine the approximate distribution of PFAS in the soil profile at each well location. 

Groundwater Sampling Results 
Groundwater sample results are presented in Table 4 and shown on Figures 5 and 6. Comprehensive laboratory 
results are presented in Attachment 7. The following is a summary of the groundwater sampling results from 
samples collected in February and March 2018: 

• PFBS – PFBS was detected in 12 samples, ranging from an estimated 4.57 ppt in the sample collected from 
MW-608 to 2,090 ppt in the sample collected from MW-201. None of the detections of PFBS exceeded the 
Regional Screening Level (USEPA, 2017) of 400,000 ppt (based on a hazard quotient of 1.0). 

• PFOS – PFOS was detected in 12 samples ranging from an estimated 2.8 ppt in the sample collected from 
MW-N29-22D to 29,200 ppt in the sample collected from MW-114-114-B2668. Ten samples—collected from 
MW-N2-7S, MW-201, N2-6C, MW-200, MW-N3-12, MW-114, MW-202, N2-5, MW-204, and MW-3—exceeded 
the USEPA Lifetime Health Advisory of 70 ppt for PFOS. 

• PFOA – PFOA was detected in 15 samples, ranging from an estimated 0.702 ppt in the sample collected from 
MW-N29-22D to 3,010 ppt in the sample collected from MW-201. Ten samples—collected from wells MW-N2-
7S, MW-201, N2-6C, MW-200, MW-N3-12, MW-114, MW-202, N2-5, MW-204, and MW-3—exceeded the 
Lifetime Health Advisory of 70 ppt for PFOA. 

The highest combined PFOA and PFOS concentration was 29,749 ppt in the sample from MW-114. The highest 
detection was of PFOS (29,200 ppt), also in the sample collected from MW-114. None of the new monitoring wells 
installed as part of this SI effort yielded groundwater samples that exceeded the USEPA Lifetime Health Advisory 
of 70 ppt for combined PFOS/PFOA. 

Data Validation  
Data validation was performed on groundwater samples collected for this inspection. The data validation report is 
included in Attachment 7. The data validation included a review for systematic errors or patterns that are found 
in the distribution of data qualifiers.  

Select PFAS were analyzed by USEPA Method 537 Modified as specified in the SAP (CH2M, 2018). The data 
packages were then reviewed by an independent data validator on the basis of the criteria outlined by National 
Functional Guidelines for Superfund Organic Data Review (USEPA, 2016). Excluding field QC samples, 84 distinct 
data points were generated, and six results were qualified with J-qualifiers (because of the low sample 
concentrations) or U-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.  



EVALUATION OF PER- AND POLYFLUOROALKYL SUBSTANCES IN GROUNDWATER, AULT FIELD 
NAVAL AIR STATION WHIDBEY ISLAND, OAK HARBOR, WASHINGTON 

BI1204181518PDX 7 

Conceptual Site Model  
Regional Conceptual Site Model 
The following discussion provides a general description of the conceptual site model across Ault Field based on 
historical documents available for the site. A more detailed discussion of the updated conceptual site model 
specific to the areas investigated during this field efforts is provided in the following section. 

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

The 1994 Remedial Investigation (RI) Report (Navy, 1994) identified a confined aquifer beneath Area 16, Ault Field 
Runway Ditches (Figure 2), at a depth of approximately 20 to greater than 150 feet bgs consisting of fine to 
medium sand with some silt. Clay and silt of the Everson glaciomarine drift forms the overlying confining layer. A 
single, unconfined aquifer was identified beneath Area 31, the Former Runway Fire Training Area (Figure 2), 
interpreted to be the same as that encountered in Area 16, but without the glaciomarine drift that confines the 
aquifer in Area 16 (presumed to pinch out). 

Ault Field is located in a valley, with elevated areas to the south, northeast, and east of the field. Because Area 31 
lies at the base of the south side of Monkey Hill, groundwater flow mimics topography in that area, flowing to the 
south, away from the hill and toward the Strait of Juan de Fuca. This was confirmed by the RI Report (Navy, 1994).  

Across the remainder of the Base, east of the runway, groundwater generally flows to the northeast, and east 
toward Clover Valley Stream, Clover Valley Lagoon, and Dugualla Bay. West of the runway, there is likely a 
component of flow to the west toward the Strait of Juan de Fuca. 

Updated Conceptual Site Model for Areas Investigated in this Field Effort 
Drilling conducted during this effort provided additional information on lithology and groundwater conditions in 
the three areas of Ault Field where the well clusters were installed (Figures 3 and 4). These data were used to 
refine the conceptual site model in the areas where investigative work was conducted. In the updated conceptual 
site model discussion below, the areas where new information has been collected will be referred to as the 
Eastern Ault Field Area (containing wells MW-605, MW-606, MW-607 and MW-608, MW-609, MW-610 and the 
Residence 1 potential replacement well MW-611) and the Southern Ault Field area (containing wells MW-612, 
MW-613, MW-614 and the Residence 2 potential replacement well MW-615). The locations of these areas and 
associated wells are shown on Figures 3 and 4, respectively. 

In the Eastern Ault Field area, it was anticipated prior to drilling that the aquifer system would look much like that 
encountered in Area 6 to the south: a series of three aquifers comprised of (from shallow to deep) the Vashon 
advance outwash unit, the Whidbey subunit 2, and the Whidbey subunit 4 (or sea level aquifer). These aquifers 
are separated by two lower permeability aquitards known as Whidbey subunit 1 (or upper confining unit) and 
Whidbey subunit 3 (or lower confining unit) (Sapik, et al., 1988). However, the stratigraphy observed during 
drilling in the Eastern Ault Field area is significantly different than that seen in Area 6. The upper 30 to 40 feet of 
sediment is composed primarily of silt with thin layers of interbedded sand and silty sand. An upper aquifer was 
encountered beneath this upper unit composed of silty sand, extending to a depth of 175 feet bgs. A thick clay 
unit was then encountered at 175 feet, extending to the total depth of well MW-610 at a depth of 248 feet bgs. It 
is not clear whether the relatively shallow aquifer encountered in this area directly correlates with any of the 
three aquifer units observed in Area 6. The final well drilled in this area is the potential replacement well for 
Residence 1 (MW-611), located approximately 3,000 feet east of well MW-609. At this location, a shallow sandy 
aquifer is present from ground surface to a depth of 50 feet, where a clay confining unit is encountered that 
extends from 50 to 100 feet bgs. A second silty sand aquifer is then encountered at 100 feet bgs extending 
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through the total depth of MW-611 of 180 feet bgs. Two cross-sections, A-A’ and B-B’, have been developed to 
present observed lithology in this area are shown on Figures 11 and 12, the units on all cross-section figures are 
feet above mean sea level. 

The wells constructed in the Southern Ault Field area are located due south of the Current Firefighting School. A 
series of wells drilled in the vicinity of the Current Firefighting School indicate the presence of three aquifers in 
the area: a shallow, an intermediate, and a sea level aquifer. The stratigraphy encountered in the Southern Ault 
Field area is somewhat similar; however, fewer aquifer units were identified during this inspection. Insufficient 
data exist to correlate the aquifer identified in the Southern Ault Field area with those observed previously at the 
Current Firefighting School. The sediments in Southern Ault Field consist of a thin layer of sand with silt from 
approximately 0 to 5 feet bgs, under which a thick layer of sandy lean clay is encountered to a depth of 50 to 75 
feet bgs. A clayey sand with gravel aquifer was encountered beneath the clay layer, extending to a depth of about 
100 feet bgs. This aquifer is underlain by a second clay unit of unknown thickness. Well MW-615, located at 
Residence 2, was drilled south of the MW-612, MW-613, MW-614 cluster. At well MW-615, observed stratigraphy 
was similar to that seen in the on-Base wells MW-612 through MW-614, but the well was drilled to a total depth 
of 210 feet bgs to provide lithologic information at deeper depths. Based on observations at this well, it appears 
that a second relatively thin aquifer unit exists from 105 to 120 feet bgs, which is underlain by a clay unit that 
extends down to 180 feet bgs. The boring then encountered an underlying shale unit that is present to the total 
well depth of 210 feet bgs. A conceptual geologic cross-section has also been developed to present observed 
lithology in this area as shown on Figure 13. The units on all cross-section figures are feet above mean sea level. 

Groundwater levels were also collected at all new and selected existing groundwater monitoring wells in the area 
as discussed in the Groundwater Elevation Study section. 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 Figures 3 
and 4, and potentiometric maps are shown on Figures 7 through 10. As shown on Figure 3, groundwater flow 
patterns in the Eastern Ault Field area are to the north in the vicinity of well clusters MW-605, MW-606, MW-607 
and MW-608, MW-609, MW-610. Flow directions shift toward the east farther north in the Clover Valley Stream 
drainage as groundwater converges toward Clover Valley Stream from uplands to the north and south, and move 
eastward prior to discharge to Dugualla Bay. In the Southern Ault Field area, shown on Figure 4, groundwater flow 
directions appear to be toward the northeast in the vicinity of well cluster MW-612, MW-613, MW-614 based on 
groundwater levels collected during the synoptic groundwater level survey on March 2, 2018. However, 
groundwater level data collected during the on-Base sampling event conducted from February 13 to February 20, 
2018, show groundwater flow directions appear to flow toward the southeast, so some variability in flow 
direction may occur in the area. Additional sitewide groundwater level information will be collected during future 
site characterization efforts and will support a more complete understanding of groundwater conditions across 
Ault Field.  

All newly constructed wells and a subset of on-Base existing monitoring wells were sampled for PFAS compounds. 
In the Eastern Ault Field area, PFAS were not detected in the six newly installed wells sampled during the February 
2018 sampling event conducted as part of this SI. Analytical results are presented in Table 4.  

In the Southern Ault Field area, PFAS were detected in well MW-615 during the February 2018 groundwater 
sampling event conducted as part of this SI, results are presented in Table 4. All three wells installed as part of the 
MW-612, MW-613, and MW-614 cluster, located between the Current Firefighting School and Residence 2, were 
non-detect for PFOS and PFOA during the February 2018 groundwater sampling event. As monitored under the 
Sampling and Analysis Plan Investigation of Per- and Polyfluoroalkyl Substances in Drinking Water (CH2M, 2017) 
and related SAP Addendum, PFAS concentrations in excess of the USEPA Lifetime Health Advisory were detected 
in the current water supply well at Residence 2, at a concentration of 8,030 ppt, in March 2018 as shown on 
Figure 4.  
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Conclusions  
The primary conclusions of this SI effort are summarized as follows: 

• Eleven on-Base groundwater wells were installed on, or directly adjacent to, Ault Field in the eastern and 
southern portions of the Base. Nine of the new wells are on-Base groundwater monitoring wells. The 
remaining two wells are potential replacement drinking water wells on parcels adjacent to Ault Field where 
PFOS and/or PFOA have been detected above the USEPA Lifetime Health Advisory in the existing drinking 
water wells on the properties. 

• Lithologic data collected during drilling identified aquifer units in the eastern and southern inspection areas; 
however, these aquifer units could not be directly correlated with previously identified aquifer units in areas 
adjacent to the inspection areas. Additional subsurface information would be required to identify the 
hydrogeologic relationship between the aquifers screened by the new monitoring wells and the previously 
identified aquifer units nearby.  

• Groundwater flow directions in the Southern Ault Field area appear to be oriented to the northeast; however, 
variability in water level data collected from the newly installed wells in this area may indicate variable 
groundwater flow directions over time. 

• Groundwater flow directions in the Eastern Ault Field area appear to be oriented to the north in the areas 
where the new wells were installed. Further north in the Clover Valley Stream drainage, groundwater flow 
directions appear to transition to an easterly flow direction following the orientation of Clover Valley Stream 
and eventually discharging to either the creek or nearby Dugualla Bay.  

• The three wells installed as part of the MW-612, MW-613, and MW-614 cluster, located between the Current 
Firefighting School and Residence 2, were non-detect for PFOS and PFOA. Additional groundwater data and 
lithologic information is needed in this area to determine if on-Base PFAS sources have impacted the existing 
drinking water well at Residence 2.  

• In the Eastern Ault Field area, all six wells installed were non-detect for PFAS compounds. Additional 
groundwater data and lithologic information is needed between known and potential source areas at Ault 
Field, such as the Hangars and runways, to determine if on-Base PFAS sources have impacted the existing 
drinking water well at Residence 1.  
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Monitoring Well Construction Summary
Site Inspection for Per‐ and Polyfluoroalkyl Substances in Groundwater
Ault Field, Naval Air Station Whidbey Island
Oak Harbor, Washington

Monitoring Well
Installation 

Date

Ground 
Elevation      
(ft msl)

Top of PVC 
Casing Elevation  

(ft msl)

Well Diameter 
(in)

Total Well Depth   
(ft bgs)

Measured Total 
Well Depth       

(ft btoc)

Length of 
Screen       

(ft)

Screen Slot 
Size (in)

Length of 
Sump (ft)

Depth of Top 
of Screen     

(ft bgs)

Depth of Bottom of 
Screen              
(ft bgs)

Elevation of 
Top of Screen 

(ft msl)

Elevation of 
Bottom of Screen   

(ft msl)

 Pump Intake 
Depth 

(ft btoc)
Screened Aquifer

Northing
(feet NAD83)

Easting
(feet NAD83)

MW‐605 1/22/2018 30.56 30.27 2.00 120.89 120.60 10 0.010 5 105.00 115.00 ‐74.44 ‐84.44 207.00 Surface East 496011.66 1200073.92
MW‐606 1/20/2018 16.34 16.11 2.00 103.97 103.74 10 0.010 5 90.00 100.00 ‐73.66 ‐83.66 153.00 Surface East 496551.20 1200405.99
MW‐607 1/12/2018 19.15 18.90 2.00 105.06 104.80 10 0.010 5 100.00 110.00 ‐80.85 ‐90.85 157.50 Surface East 496664.60 1200992.79
MW‐608 1/23/2018 49.47 49.18 2.00 54.79 54.50 10 0.010 5 40.00 50.00 9.47 ‐0.53 100.00 Surface East 494698.52 1200421.10
MW‐609 1/24/2018 53.09 52.75 2.00 60.04 59.70 10 0.010 5 45.00 55.00 8.09 ‐1.91 227.00 Surface East 494571.87 1200607.07
MW‐610 1/25/2018 56.99 56.72 2.00 NM NM 10 0.010 5 40.00 50.00 16.99 6.99 150.00 Surface East 494401.08 1200544.45
MW‐611 2/20/2018 101.13 100.66 6.00 170.21 169.74 20 0.010 ‐‐ 145.00 165.00 ‐43.87 ‐63.87 153.00 Surface East 494569.61 1203629.96
MW‐612 1/7/2018 87.42 87.14 2.00 84.73 84.45 10 0.010 5 69.00 79.00 18.42 8.42 74.00 Intermediate 490240.07 1189445.22
MW‐613 1/10/2018 92.94 92.69 2.00 78.85 78.60 10 0.010 5 64.00 74.00 28.94 18.94 165.00 Intermediate 490272.46 1188887.70
MW‐614 1/5/2018 89.36 89.11 2.00 70.05 69.80 10 0.010 ‐‐ 59.00 69.00 30.36 20.36 122.00 Intermediate 489730.10 1189248.99
MW‐615 2/13/2018 92.06 91.67 6.00 95.93 95.54 20 0.010 5 70.00 90.00 22.06 2.06 179.00 Intermediate 488678.09 1189640.43

3‐MW‐2 2/10/1992 82.71 84.95 4.00 95.86 98.10 10 UNK 1 84.00 94.00 ‐1.29 ‐11.29 91.2 Intermediate 491368.70 1190681.00
4‐MW‐3 1/13/1992 82.83 85.21 4.00 80.40 82.78 10 UNK 1 69.00 79.00 13.83 3.83 76.4 Deep 492262.60 1190041.00
29‐MW‐4 7/13/1992 94.27 96.16 4.00 64.05 65.94 10 UNK 1 52.00 62.00 42.27 32.27 58.9 Intermediate 489353.60 1188495.00
MW3 3/16/1994 89.56 89.33 2.00 13.58 13.35 UNK UNK UNK UNK UNK UNK UNK UNK Surface West 491763.00 1189695.00
MW‐114‐114‐B2668 11/11/1997 96.10 95.29 2.00 14.81 14.00 10 UNK 0 8.00 18.00 88.1 78.1 12.2 Surface West 491877.30 1189577.00
MW‐200 UNK 93.86 95.92 2.00 105.60 107.66 UNK UNK UNK UNK UNK UNK UNK UNK Deep 491895.12 1189354.31
MW‐201 UNK 97.53 99.65 2.00 76.13 78.25 UNK UNK UNK UNK UNK UNK UNK UNK Deep 491982.33 1189455.54
MW‐202 UNK 90.03 89.46 2.00 15.85 15.28 UNK UNK UNK UNK UNK UNK UNK UNK Surface West 491689.50 1189597.51
MW‐204 UNK 97.17 96.61 2.00 18.98 18.42 UNK UNK UNK UNK UNK UNK UNK UNK Surface West 491958.56 1189575.78
N2‐3 3/26/1987 121.97 122.40 2.00 122.37 122.80 10 UNK 1 112.00 122.00 9.97 ‐0.03 117.4 Deep 491030.20 1188592.00
N2‐5 3/19/1987 91.81 92.91 2.00 17.70 18.80 10 UNK 3 7.00 17.00 84.81 74.81 13.1 Surface West 491758.20 1189620.00
N2‐6 4/15/1987 87.55 89.19 2.00 72.45 74.09 10 UNK 0 64.00 74.00 23.55 13.55 70.6 Intermediate 491543.50 1189532.00
N2‐7S 3/24/1987 96.66 98.00 2.00 19.03 20.36 10 UNK 2 8.00 18.00 88.66 78.66 14.3 Surface West 491081.00 1188933.00
N2‐8 4/2/1987 87.47 87.88 2.00 112.97 113.38 10 UNK 7 102.00 112.00 ‐14.53 ‐24.53 107.4 Intermediate 490793.70 1189305.00
N2‐9 4/7/1987 86.99 87.56 2.00 98.12 98.70 10 UNK 1 88.00 98.00 ‐1.01 ‐11.01 93.6 Intermediate 490504.70 1189359.00
N3‐12 4/17/1987 98.25 99.11 2.00 58.09 58.95 10 UNK 2 48.00 58.00 50.25 40.25 53.9 Intermediate 491400.00 1190575.00
N29‐22D 5/26/1987 95.93 99.52 2.00 101.62 105.21 10 UNK 1 18.00 28.00 77.93 97.93 26.6 Deep 489251.20 1188284.00

Notes:
NAD 83 ‐ Washington State Plane Coordinate System, North Zone NAD83‐11
‐‐ ‐ No sump used in well construction
bgs ‐ below ground surface
btoc ‐ below top of casing
ft ‐ feet
msl ‐ mean sea level
NM ‐ not measured

New Wells

TABLE 1

Existing Wells
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Ault Field, Naval Air Station Whidbey Island

MW‐605 WI‐AF‐MW‐605‐0218 2/17/2018 13:00 7.60 0.343 10.77 0.5 ‐101 0.89
MW‐606 WI‐AF‐MW‐606‐0218 2/16/2018 14:50 7.55 0.515 11.8 0.77 ‐130 113.0
MW‐607 WI‐AF‐MW‐607‐0218 2/17/2018 11:08 7.78 0.432 10.79 0.57 ‐83 140
MW‐608 WI‐AF‐MW‐608‐0218 2/15/2018 15:55 7.74 0.647 12.88 3.69 ‐191 1.5
MW‐609 WI‐AF‐MW‐609‐0218 2/17/2018 15:55 7.77 0.316 12.17 0.50 ‐135 0.08
MW‐611 WI‐AF‐MW‐611‐0318 3/1/2018 15:20 7.30 0.470 13.1 0.79 ‐165 1.58
MW‐612 WI‐AF‐MW‐612‐0218 2/15/2018 11:20 8.08 1.07 11.2 0 ‐154 43.7
MW‐613 WI‐AF‐MW‐613‐0218 2/14/2018 16:55 8.26 0.83 11.51 0.00 ‐133 15.9
MW‐614 WI‐AF‐MW‐614‐0218 2/14/2018 11:45 7.81 1.03 11.53 11.09 ‐120 22.9
MW‐615 WI‐AF‐MW‐615‐0318 3/1/2018 11:40 7.76 0.941 12.89 0.31 ‐284 6.28

3MW‐2 WI‐AF‐3‐MW‐2‐0218 2/18/2018 14:05 8.39 0.841 6.03 2.07 9 10.8
4‐MW‐3 WI‐AF‐4‐MW‐3‐0218 2/17/2018 13:35 7.83 1.03 13.18 1.03 ‐37 303
29‐MW‐4 WI‐AF‐29‐MW‐4‐0218 2/13/2018 13:50 8.61 0.949 12.74 2.74 125 0
MW3 WI‐AF‐MW‐3‐0218 2/20/2018 11:40 5.67 0.122 6.49 1.44 127 2.9
MW‐114‐114‐B2668 WI‐AF‐MW‐114‐0218 2/20/2018 15:50 6.96 0.213 15.09 2.37 186 17
MW‐200 WI‐AF‐MW‐200‐0218 2/18/2018 11:50 8.06 0.511 9.76 0.85 85 8.01
MW‐201 WI‐AF‐MW‐201‐0218 2/17/2018 14:50 7.31 0.93 13.17 4.5 106 3.98
MW‐202 WI‐AF‐MW‐202‐0218 2/20/2018 11:35 6.89 0.207 9.31 0.57 103 3.8
MW‐204 WI‐AF‐MW‐204‐0218 2/20/2018 15:40 6.60 0.408 11.25 5.03 143 2.1
N2‐3 WI‐AF‐N3‐2‐0218 2/16/2018 12:40 8.16 1.17 12.20 1.04 ‐92 38.4
N2‐5 WI‐AF‐N2‐5‐0218 2/20/2018 9:55 6.96 0.185 8.66 1.39 36 9
N2‐6 WI‐AF‐N2‐6C‐0218 2/18/2018 11:40 7.80 0.317 10.75 1.09 240 4
N2‐7S WI‐AF‐N2‐7S‐0218 2/15/2018 16:00 6.82 0.733 11.81 0.71 145 4
N2‐8 WI‐AF‐N2‐8‐0218 2/16/2018 17:40 13.87 3.18 10.87 4.89 ‐87 174

Sample Date
Sample 

Time

Existing Wells

New Wells

TABLE 2
Water Quality Parameters
Site Inspection for Per‐ and Polyfluoroalkyl Substances in Groundwater

Oak Harbor, Washington

Sample ID Station ID 
Dissolved 
Oxygen 
(mg/L)

Oxidation‐ 
Reduction 
Potential 

(mV)

Turbidity 
(NTU)

pH
Conductivity 

(mS/cm)
Temperature 

(oC)
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Ault Field, Naval Air Station Whidbey Island

Sample Date
Sample 

Time

TABLE 2
Water Quality Parameters
Site Inspection for Per‐ and Polyfluoroalkyl Substances in Groundwater

Oak Harbor, Washington

Sample ID Station ID 
Dissolved 
Oxygen 
(mg/L)

Oxidation‐ 
Reduction 
Potential 

(mV)

Turbidity 
(NTU)

pH
Conductivity 

(mS/cm)
Temperature 

(oC)

N2‐9 WI‐AF‐N2‐9‐0218 2/15/2018 13:05 9.82 1.09 11.91 2.73 139 58.1
N3‐12 WI‐AF‐N3‐12‐0218 2/18/2018 11:10 7.00 0.851 10.70 1.43 ‐102 2.48
N29‐22D WI‐AF‐N29‐22D‐0218 2/19/2018 9:40 8.16 0.833 10.24 2.11 191 14.8

Note: 
oC ‐ Degrees centigrade
mg/L ‐ Milligrams per liter
mS/cm ‐ Milliseimens per centimeter
mV ‐ Millivolts
NTU ‐ Nephelometric turbidity units
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Site Inspection for Per‐ and Polyfluoroalkyl Substances in Groundwater
Ault Field, Naval Air Station Whidbey Island
Oak Harbor, Washington

Top of Casing 
Elevation

Depth to Water 
(03/1/2018 & 

3/2/2018) 

Groundwater 
Elevation (03/1/2018 

& 3/2/2018) 

ft msl ft btoc ft msl

MW‐605 30.269 13.19 16.51
MW‐606 16.112 0.00 15.96
MW‐607 18.895 2.38 16.52
MW‐608 49.184 30.70 18.48
MW‐609 52.754 34.17 18.59
MW‐610 56.717 37.79 18.93
MW‐611 100.66 81.75 18.91
MW‐612 87.143 49.28 37.84
MW‐613 92.688 54.64 38.05
MW‐614 89.108 51.06 38.05
MW‐615 91.667 53.82 38.28

3MW‐2 84.948 56.88 28.07
4‐MW‐3 85.212 69.33 15.81
29‐MW‐4 96.159 57.89 38.23
MW3 89.331 1.62 87.71
MW‐114‐114‐B2668 95.289 7.94 84.67
MW‐200 95.922 83.45 12.47
MW‐201 99.654 86.63 13.02
MW‐202 89.462 2.15 87.31
MW‐204 96.609 9.47 87.14
N2‐3 122.403 112.46 9.92
N2‐5 92.906 5.57 87.34
N2‐6 89.195 58.22 30.97
N2‐7S 97.999 7.39 90.47
N2‐8 87.884 56.37 31.52
N2‐9 87.564 49.68 37.81
N3‐12 99.112 52.06 47.57
N29‐22D 99.521 92.72 4.09

Notes:
btoc = below top of casing
ft = feet
msl = mean sea level

New Wells

Existing Wells

Monitoring
Well ID

TABLE 3
Groundwater Elevations (March 1 and 2, 2018)
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Groundwater Sample Results for PFAS (February and March 2018)
Site Inspection for Per‐ and Polyfluoroalkyl Substances in Groundwater
Ault Field, Naval Air Station Whidbey Island
Oak Harbor, Washington

Sample ID
Sample Date

Chemical Name
Perfluorobutanesulfonic acid (PFBS) ‐‐ 380,000 ND ND ND ND ND 182 4.57 J
Perfluorooctane Sulfonate (PFOS) 70 ‐‐ ND 2.8 J ND ND ND 568 ND
Perfluorooctanoic acid (PFOA) 70 ‐‐ ND 0.702 J ND ND ND 117 B ND

Notes: C:\Users\jhosmer\Desktop\Recent Work\2019\March\Expedited Phase 1 TM ready for Final PDF\Tables\[Table_4_AF_PFASgwresults.xlsx]
‐‐ ‐ no screening criteria available
J = analyte present, value is estimated
LHA = Lifetime Health Advisory
ng/L = all results are presented in nanograms 
per liter
ND = non‐detect
RSL = regional screening level
USEPA = United States Environmental Protection Agency
Shading indicates detection
Bolded text indicated exceedance of USEPA Lifetime Health Advisory
Underlined text indicated exceedance of USEPA Tapwater RSL, Hazard Quotient = 1.0

WI‐AF‐29‐MW‐4‐0218 WI‐AF‐MW‐N29‐22D‐0218 WI‐AF‐MW‐613‐0218 WI‐AF‐MW‐614‐0218 WI‐AF‐MW‐N2‐9‐0218
2/13/18 2/14/18 2/14/18 2/14/18 2/15/18 2/15/18

USEPA LHA
 (May 2016)

USEPA RSL
(May 2016)

TABLE 4

2/15/18
WI‐AF‐MW‐608‐0218WI‐AF‐MW‐N2‐7S‐0218
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Groundwater Sample Results for PFAS (February and March 2018)
Site Inspection for Per‐ and Polyfluoroalkyl Substances in Groundwater
Ault Field, Naval Air Station Whidbey Island
Oak Harbor, Washington

Sample ID
Sample Date

Chemical Name
Perfluorobutanesulfonic acid (PFBS) ‐‐ 380,000
Perfluorooctane Sulfonate (PFOS) 70 ‐‐
Perfluorooctanoic acid (PFOA) 70 ‐‐

Notes:
‐‐ ‐ no screening criteria available
J = analyte present, value is estimated
LHA = Lifetime Health Advisory
ng/L = all results are presented in nanograms 
per liter
ND = non‐detect
RSL = regional screening level
USEPA = United States Environmental Protection Agency
Shading indicates detection
Bolded text indicated exceedance of USEPA Lifetime Health Advisory
Underlined text indicated exceedance of USEPA Tapwater RSL, Hazard Quotient = 1.0

USEPA LHA
 (May 2016)

USEPA RSL
(May 2016)

TABLE 4

ND ND ND ND ND 2090 ND
ND ND ND ND ND 23500 D ND
ND ND 1.95 J,B ND 0.903 J,B 3010 B ND

WI‐AF‐MW‐N2‐3‐0218 WI‐AF‐MW‐606‐0218 WI‐AF‐4‐MW‐3‐0218 WI‐AF‐MW‐201‐0218 WI‐AF‐MW‐605‐0218
2/17/18 2/17/182/15/18 2/16/18 2/16/18 2/16/18 2/17/18

WI‐AF‐MW‐612‐0218 WI‐AF‐MW‐N2‐8‐0218
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Groundwater Sample Results for PFAS (February and March 2018)
Site Inspection for Per‐ and Polyfluoroalkyl Substances in Groundwater
Ault Field, Naval Air Station Whidbey Island
Oak Harbor, Washington

Sample ID
Sample Date

Chemical Name
Perfluorobutanesulfonic acid (PFBS) ‐‐ 380,000
Perfluorooctane Sulfonate (PFOS) 70 ‐‐
Perfluorooctanoic acid (PFOA) 70 ‐‐

Notes:
‐‐ ‐ no screening criteria available
J = analyte present, value is estimated
LHA = Lifetime Health Advisory
ng/L = all results are presented in nanograms 
per liter
ND = non‐detect
RSL = regional screening level
USEPA = United States Environmental Protection Agency
Shading indicates detection
Bolded text indicated exceedance of USEPA Lifetime Health Advisory
Underlined text indicated exceedance of USEPA Tapwater RSL, Hazard Quotient = 1.0

USEPA LHA
 (May 2016)

USEPA RSL
(May 2016)

TABLE 4

ND ND 98.7 879 ND 71.4 68.8
ND ND 9450 D 96.5 ND 1620 29200 D
ND ND 671 B 436 ND 175 549 B

WI‐AF‐3‐MW‐2‐0218 WI‐AF‐MW‐N3‐12‐0218 WI‐AF‐MW‐114‐0218WI‐AF‐MW‐200‐0218WI‐AF‐MW‐609‐0218 WI‐AF‐N2‐6C‐0218
2/18/18 2/18/18 2/20/172/17/18 2/17/18 2/18/18 2/18/18

WI‐AF‐MW‐607‐0218
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Groundwater Sample Results for PFAS (February and March 2018)
Site Inspection for Per‐ and Polyfluoroalkyl Substances in Groundwater
Ault Field, Naval Air Station Whidbey Island
Oak Harbor, Washington

Sample ID
Sample Date

Chemical Name
Perfluorobutanesulfonic acid (PFBS) ‐‐ 380,000
Perfluorooctane Sulfonate (PFOS) 70 ‐‐
Perfluorooctanoic acid (PFOA) 70 ‐‐

Notes:
‐‐ ‐ no screening criteria available
J = analyte present, value is estimated
LHA = Lifetime Health Advisory
ng/L = all results are presented in nanograms 
per liter
ND = non‐detect
RSL = regional screening level
USEPA = United States Environmental Protection Agency
Shading indicates detection
Bolded text indicated exceedance of USEPA Lifetime Health Advisory
Underlined text indicated exceedance of USEPA Tapwater RSL, Hazard Quotient = 1.0

USEPA LHA
 (May 2016)

USEPA RSL
(May 2016)

TABLE 4

126 38.8 63.6 49 ND 89.1
10900 D 14500 D 20600 D 6050 D ND 3.37 J

815 B 338 B 2520 B 312 B ND 7.85 J

WI‐AF‐MW‐615‐0318WI‐AF‐MW‐202‐0218 WI‐AF‐N2‐5‐0218 WI‐AF‐MW‐204‐0218
3/1/18 3/1/182/20/18 2/20/18 2/20/18

WI‐AF‐MW‐611‐0318
2/20/18

WI‐AF‐MW‐3‐0218
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Figure 11
Cross Sec�on A-A' 
Ault Field
Naval Air Station Whidbey Island
Oak Harbor, Washington
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Figure 12
Cross Section B-B' 
Ault Field
Naval Air Station Whidbey Island
Oak Harbor, Washington
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Figure 13
Cross Sec�on C-C' 
Ault Field
Naval Air Station Whidbey Island
Oak Harbor, Washington
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Attachment 1 
Soil Boring Logs and Well Construction 

Diagrams 





Sandy SILT with Gravel (ML)
Dark Brown (7.5YR 3/2) Silt, soft, wet, low plasticity, rapid 
dilatancy. Sand, fine to coarse grained, sub-angular to 
sub-rounded, well graded. Gravel up to 4" diameter, 
sub-rounded to rounded, well graded. No cementation. No 
stain/odor
20% Gravel; 25% Sand; 55% Fines
Clayey SAND with Gravel (SC)
Brown (10YR 5/3) Sand, loose, wet, fine to coarse grained, 
sub-angular to subrounded, well graded. Fines: medium 
plasticity. Gravel up to 1" diameter, sub-rounded to rounded, 
poorly graded. No stain/odor
15% Gravel; 70% Sand; 15% Fines
Sandy Lean CLAY (CL)
Brown (10YR 5/3) Clay, stiff, moist, medium plasticity, slow 
dilatancy. Sand, fine to medium grained, sub-angular, poorly 
graded. Weak cementation. Mottled FeO staining, no odor 
30% Sand; 70% Fines
Silty SAND (SM)
Dark Yellowish Brown (10YR 4/4) Sand, loose, damp, fine to 
medium grained, sub-angular to sub-rounded, poorly graded. 
Fines: low plasticity. No cementation. No stain/odor
75% Sand; 25% Fines
Clayey SAND (SC)
Dark Yellowish Brown (10YR 4/4), Sand, loose, damp, fine to 
medium grained, sub-angular to sub-rounded, poorly graded, 
no cementation. Fines: medium plasticity, discontinuous clay 
stringers. No cementation. No stain/odor
60% Sand; 40% Fines
Sandy Lean CLAY (CL)
Yellowish Brown (10YR 5/4) Clay, stiff, moist, medium 
plasticity, slow dilatancy. Sand, fine to medium grained, 
sub-angular, poorly graded, discontiniuous clay stringers. 
Weak cementation. Mottled FeO staining, no odor
40% Sand; 60% Fines
Clayey SAND (SC)
Yellowish Browh (10YR 5/4) Sand, loose, damp, fine to 
medium grained, sub-angular to subrounded, poorly graded. 
Fines: medium plasticity. No cementation. No stain/odor 
70% Sand; 30% Fines
Sandy Lean CLAY (CL)
Same description as 4.5-5.5 ft bgs 
40% Sand; 60% Fines
Silty SAND (SM)
Dark Yellowish Brown (10YR 3/4) Sand, loose, moist, very 
fine to fine grained, sub-angular to sub-rounded, poorly 
graded. Fines: low plasticity. Weak cementation. No stain 
odor
75% Sand; 25% Fines
Poorly Graded SAND with Silt (SP-SM)
Dark Grayish Brown (10YR 4/2) Sand, loose, very moist, very 
fine to fine grained, sub-angular to sub-rounded, poorly 
graded. Fines: low plasticity. Weak cementation. No
stain/odor
90% Sand; 10% Fines
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1/4/18 Clear boring via 3-point hand
auger to 7 ft x 12 in OD
1/22/18 @ 0945 Collect soil sample
WI-AF-SB605-0001-0118 from 0-1
ft bgs
1/22/18 @ 0950 Collect soil sample
WI-AF-SB605-0202.5-0118 from 2-
2.5 ft bgs
1/22/18 @ 0930 GW encountered
from 0 to 4 ft bgs
1/22/18 @1000 Collect soil sample
WI-AF-SB605-02.504.5-0118 from
3.5-4.5 ft bgs

1/22/18 @ 0920 Begin drilling w/ 10
ft x 8 in OD outer casing & 10 ft x 7
in OD core barrel

1/22/18 @ 1010 Switch to 10 ft x 6
in OD casing & 4 10 ft x 4 in core
barel & begin mud recirculation
using mud puppy #MP170-25C
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Poorly Graded SAND (SP)
Very Dark Gray (GLEY1 3/N) Sand, loose, very moist, no 
standing water, very fine to fine grained, sub-angular to 
sub-rounded, poorly graded. Very weak cementation. No 
stain/odor
95% Sand; 5% Fines
Poorly Graded SAND with Silt (SP-SM)
Very Dark Gray (GLEY1 3/N) Sand, loose, very moist, very 
fine to fine grained, sub-angular to sub-rounded, poorly 
graded. Fines: low plasticity. Very weak cementation. No 
stain/odor
90% Sand; 10% Fines
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Poorly Graded SAND (SP)
Same description as 18-30 ft bgs 
95% Sand; 5% Fines

Poorly Graded SAND (SP)
Same description as 18-30 ft bgs but with clay stringers 
95% Sand; 5% Fines

Poorly Graded SAND (SP)
Same description as 18-30 ft bgs 
95% Sand; 5% Fines

Silty SAND (SM)
Dark Gray (GLEY1 4/N) Sand, loose, moist, very fine to fine 
grained, sub-angular to sub-rounded, poorly graded. Fines: 
low plasticity. Weak cementation. No stain/odor
75% Sand; 25% Fines
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Poorly Graded SAND (SP)
Same description as 18-30 ft bgs 
95% Sand; 5% Fines

Silty SAND (SM)
Same description as 82-93 ft bgs 
70% Sand; 30% Fines

Poorly Graded SAND (SP)
Same description as 18-30 ft bgs but with fine to medium 
sand
95% Sand; 5% Fines

Poorly Graded SAND (SP)
Same description as 18-30 ft bgs 
95% Sand; 5% Fines

Silty SAND (SM)
Same description as 82-93 ft bgs 
80% Sand; 20% Fines
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Poorly Graded SAND (SP)
Same description as 105-124 ft bgs 
95% Sand; 5% Fines

Silty SAND (SM)
Same description as 18-30 ft bgs 
95% Sand; 5% Fines

Bottom of Boring at 128.0 ft bgs on 1/23/2018
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1/22/18 @ 1405 Boring terminated
@ 128 ft bgs. Construct monitoring
well of 2" OD Sch 80 PVC w/ 0.010"
slot screen from 105 to 115 ft bgs w/
5 ft sump to 120 ft bgs. Backfill w/
time release bentonite 3/8" chips
from 128-120 ft bgs. #20 x 40 sand
filter p
1/23/18 @ 0830 Monitoring well
dropped ~6 I nches overnight before
grouting & after transition seal &
sand were set. New screened
interval from 105.5-115.5 ft bgs w/
sump to 120.5 ft bgs. Sand filter
pack from 103.5-115.5 ft bgs

PROJECT NUMBER:

DRILLING CONTRACTOR : Yellow Jacket

LOCATION : Oak Harbor, WA  (496011.7 N, 1200073.9 E)

ELEVATION :  30.6 ft

125

LOGGER : M. Green

BORING NUMBER:

START : 1/4/2018 END : 1/23/2018

DRILLING METHOD AND EQUIPMENT : Terrasonic 150CC; 8" surface casing, 7" barrel (0'-18' bgs); 6" casing, 4" barrel (18'-128' bgs), Rotosonic

PROJECT : NAS Whidbey Island Ault Field, Oak Harbor, WA

WI-AF-MW-605
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WATER LEVELS : 13.8 ft bgs

WELL DIAGRAM

SHEET     5    OF    5695610.04.FI.WI
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Sandy SILT with Gravel (ML)
Very Dark Grayish Brown (10YR 3/2) Silt, soft, saturated, low 
plasticity, rapid dilatancy. Sand, fine to coarse grained,
sub-angular to sub-rounded, well graded. Gravel up to 1" 
diameter, sub-rounded to rounded, poorly graded. No 
cementation. Roots & grass. No stain/odor
20% Gravel; 25% Sand; 55% Fines
Well Graded SAND with Clay & Gravel (SW-SC)
Grayish Brown (10YR 5/2) Sand, loose wet, fine to coarse 
grained, sub-angular to sub-rounded, well graded. Gravel up 
to 2" diameter, sub-angular to sub-rounded, well graded. 
Fines: medium plasticity. No cementation. No stain/odor 
15% Gravel; 75% Sand; 10% Fines
Sandy Lean CLAY (CL)
Gray (10YR 5/1) Clay, stiff, moist, medium placticity, slow 
dilatancy. Sand, fine to medium grained, sub-angular to 
sub-rounded, poorly graded. Weak cementation. Mottled 
FeO staining, no odor
40% Sand; 60% Fines
Clayey SAND (SC)
Dark Gray (GLEY1 4/N) Sand, loose, wet, fine to coarse 
grained, sub-angular to sub-rounded, well graded gravel up 
to 5" diameter, angular to rounded, well graded. Fines: 
medium plasticity. Weak cementation. No stain/odor
30% Gravel; 50% Sand; 20% Fines
Sandy Lean CLAY (CL)
Dark Gray (GLEY1 4/N) Clay, stiff, damp, medium plasticity, 
no dilatancy, moderate cementation. Sand, fine to coarse 
grained, sub-angular to sub-rounded, well graded. Gravel to 
to 1" diameter, angular to sub-rounded, poorly graded. No 
stain/odor
15% Gravel; 20% Sand; 65% Fines
Poorly Graded SAND (SP)
Very Dark Gray (GLEY1 3/N) Sand, loose, very moist, very 
fine to fine grained, sub-anguular to sub-rounded, poorly 
graded. Weak cementation. No stain/odor
95% Sand; 5% Fines
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1/4/18 @1130 Clear Boring via 3-
point  hand auger to 7 ft x 12 inch
OD
1/20/18 @ 1440 Soil sample WI-AF-
SB606-0001-0118 collected from 0
to 1 ft bgs
1/20/18 @ @1430 GW encountered
from 0 to 4 ft bgs
1/20/18 @ 1445 Collect soil sample
WI-AF-SB606-0405-0118 from 4 to
5 ft bgs

1/20/18 @ 1450 Collect soil sample
WI-AF-SB606-06.507.5-0118 from
6.5 to 7.5 ft bgs
1/20/18 @ 1420 Begin drilling w/ 10
ft x 8 in OD casing & 10 ft x 7 in OD
core barrel
1/20/18 @ 1435 GW encountered
from 7.5 to 9 ft bgs

1/20/18 @ 1520 Switch to 10 ft x 6
in casing & 10 ft x 4 in core barrel,
begin mud recurculation using
mudpuppy #MP170-25C

PROJECT NUMBER:

DRILLING CONTRACTOR : Yellow Jacket

LOCATION : Oak Harbor, WA  (496551.2 N, 1200406.0 E)

ELEVATION :  16.3 ft
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BORING NUMBER:

START : 1/4/2018 END : 1/21/2018

DRILLING METHOD AND EQUIPMENT : Terrasonic 150CC; 8" surface casing, 7" barrel (0'-19' bgs); 6" casing, 4" barrel (19'-115' bgs), Rotosonic

PROJECT : NAS Whidbey Island Ault Field, Oak Harbor, WA
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PROJECT NUMBER:

DRILLING CONTRACTOR : Yellow Jacket

LOCATION : Oak Harbor, WA  (496551.2 N, 1200406.0 E)

ELEVATION :  16.3 ft
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START : 1/4/2018 END : 1/21/2018

DRILLING METHOD AND EQUIPMENT : Terrasonic 150CC; 8" surface casing, 7" barrel (0'-19' bgs); 6" casing, 4" barrel (19'-115' bgs), Rotosonic

PROJECT : NAS Whidbey Island Ault Field, Oak Harbor, WA

WI-AF-MW-606
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Clayey SAND (SC)
Dark Gray (GLEY1 4/N) Sand, loose, saturated, fine to 
coarse grained, sub-angular to sub-rounded, well graded. 
Fines: medium plasticity. No cementation. Abundant pieces 
of wood from 0.5" to 3" diameter. No stain, fetid odor
70% Sand; 30% Fines
Poorly Graded SAND (SP)
Same description as 12-60 ft bgs 
95% Sand; 5% Fines
SILT with Sand (ML)
Gray (GLEY1 5/N) Silt, stiff, damp, rapid dilatancy, low 
plasticity. Sand, very fine to fine grained, sub-angular to 
sub-rounded, poorly graded. Weak cementation. No 
stain/odor
15% Sand; 85% Fines
Silty SAND (SM)
Gray (GLEY1 5/N) Sand, loose, moist, very fine to fine 
grained, sub-angular to sub-rounded, poorly graded, 
micaceous. Fines: low plasticity. Weak cementation. No 
stain/odor
65% Sand; 35% Fines

Poorly Graded SAND with Silt (SP-SM)
Dark Gray (GLEY1 4/N) Sand, loose, moist, very fine to fine 
grained, sub-angular to sub-rounded, poorly graded, 
micaceous. Fines: low plasticity. Weak cementation. No 
stain/odor
90% Sand; 10% Fines
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1/21/18 @ 1030 GW encountered
from 60 to 62 ft bgs
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LOCATION : Oak Harbor, WA  (496551.2 N, 1200406.0 E)
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Poorly Graded SAND (SP)
Same description as 12-60 ft bgs but with fine to medium 
sand
95% Sand; 5% Fines

Silty SAND (SM)
Same description as 66 to 82 ft bgs but with isolated wood 
pieces up to 2" diameter
70% Sand; 30% Fines

Poorly Graded SAND with Silt (SP-SM) 
Same description as 82-90 ft bgs 90% 
Sand; 10% Fines

SILT (ML)
Grayish Brown (10YR 5/2) Silt, stiff, damp, low plasticity, 
rapid dilatancy. Moderate cementation. Disseminated FeO 
staining, no odor
10% Sand; 90% Fines
Lean CLAY (CL)
Dark Gray (GLEY1 4/N) Clay, very stiff, dry, medium 
plasticity, no dilatancy, platy texture. Well cemented. No 
stain/odor
5% Sand; 95% Fines

Bottom of Boring at 115.0 ft bgs on 1/21/2018
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1/21/18 @ 1220 Boring terminated
@ 115 ft bgs, construct monitoring
well w/ 2" Sch 80 PVC & 0.010" slot
screened from 90 to 100 ft bgs w/ a
5-ft sump to 105 ft bgs. Backfill from
115 to 106 ft bgs w/ time release
3/8" bentonite chips. #20/40 sand
filter p

PROJECT NUMBER:

DRILLING CONTRACTOR : Yellow Jacket

LOCATION : Oak Harbor, WA  (496551.2 N, 1200406.0 E)

ELEVATION :  16.3 ft
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BORING NUMBER:

START : 1/4/2018 END : 1/21/2018

DRILLING METHOD AND EQUIPMENT : Terrasonic 150CC; 8" surface casing, 7" barrel (0'-19' bgs); 6" casing, 4" barrel (19'-115' bgs), Rotosonic

PROJECT : NAS Whidbey Island Ault Field, Oak Harbor, WA
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Sandy SILT with Gravel (ML)
Very Dark Gray (10YR 3/1) Silt, soft saturated, low plasticity, 
rapid dilatancy. Sand, fine to coarse grained, sub-angular to 
sub-rounded, well graded. Gravel up to 3" diameter,
sub-rounded to rounded, well graded. No cementation. No 
stain/odor
20% Gravel; 25% Sand; 55% Fines
Clayey SAND with Gravel (SC)
Brown (10YR 5/3) Sand, dense, wet, fine to coarse grained, 
sub-angular to sub-rounded, well graded. Gravel up to 5" 
diameter, sub-rounded to rounded, well graded. Fines: 
medium plasticity. Moderate cementation. No stain/odor 
20% Gravel; 50% Sand; 30% Fines
Clayey SAND with Gravel (SC)
Same description as 0.5-3 ft bgs but Gray (10YR 5/1), gravel 
up to 1" diameter, poorly graded, moderate cementation 
20% Gravel; 60% Sand; 20% Fines
Sandy Lean CLAY with Gravel (CL)
Dark Gray (GLEY1 4/N) Clay, stiff, dry, moderate placticity, 
slow dilatancy. Sand, fine to medium grained, sub-rounded to 
sub-angular, poorly graded. Gravel up to 2" diameter, 
subrounded to rounded, well graded. Weak cementation. No 
stain/odor
15% Gravel; 35% Sands; 50% Fines
Sandy Lean CLAY (CL)
Same description as 4-9 ft bgs but moist 
15% Gravel; 35% Sand; 50% Fines
Sandy Lean CLAY (CL)
Same description as 4-9 ft bgs but saturated 
15% Gravel; 35% Sand; 50% Fines
Sandy SILT (ML)
Gray (GLEY1 5/N) Silt, soft, wet, low plasticity, rapid 
dilatancy. Sand, fine grained, subrounded, poorly graded. No 
cementation. No stain/odor
10% Gravel; 40% Sand; 50% Fines

Well Graded SAND with Clay and Gravel (SW-SC)
Grayish Brown (10YR 5/2) Sand, loose, saturated, fine to 
coarse grained, sub-rounded to sub-angular, well graded. 
Gravel up to 3.5" diameter, sub-rounded to rounded, well 
graded. No stain/odor
30% Gravel; 60% Sand; 10% Fines
SILT (ML)
Very Dark Gray (GLEY1 3/N) Silt, dense, damp, low 
plasticity, rapid dilatancy. Weak cementation. No stain/odor 
5% Sand; 95% Fines
Poorly Graded SAND (SP)
Dark Gray (GLEY1 4/N) Sand, loose, saturated, fine to 
medium grained, sub-rounded to sub-angular, poorly graded. 
Fines: medium plasticity, clay stringers up to 2" thick. No 
stain/odor
10% Gravel; 80% Sand; 10% Fines
Clayey SAND with Gravel (SC)
Dark Gray (GLEY1 4/N) Sand, loose, saturated, fine to 
coarse grained, sub-rounded to sub-angular, well graded. 
Gravel up to 2" diameter, sub-rounded to rounded, well 
graded. Fines: medium plasticity, clay stringers. No 
cementation. No stain/odor
20% Gravel; 60% Sand; 20% Fines
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1/4/18 @ 0825 Begin clearing for
utilities via 3-point hand auger to 7 ft
x 12 in OD
1/12/18 @ 1525 Collect soil sample
WI-AF-SB607-000.5-0118 from 0-
0.5 ft bgs
1/12/18 @ 1530 Collect soil sample
WI-AF-SB607-0203-0118 from 2-3
ft bgs
1/12/18 @ 1500 GW encountered
from 0 to 4 ft bgs
1/12/18 @ 1545 Collect soil sample
WI-AF-SB607-0405-0118 from 4-5
ft bgs
1/12/18 @ 1450 Begin drilling w/ 8-
in OD x 10-ft casing & 7-in OD X 10-
ft core- barrel

1/12/18 @ 1555 Collect soil sample
WI-AF-SB607-1011-0118 from 10-
11 ft bgs

1/12/18 @ 1545 GW encountered
from 10 to 18.5 ft bgs
1/12/18 @ 1600 GW encountered
from 19 to 22 ft bgs

PROJECT NUMBER:
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LOCATION : Oak Harbor, WA  (496664.6 N, 1200992.8 E)

ELEVATION :  19.2 ft
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BORING NUMBER:

START : 1/4/2018 END : 1/20/2018

DRILLING METHOD AND EQUIPMENT : Terrasonic 150CC; 8" casing, 7" barrel, Rotosonic

PROJECT : NAS Whidbey Island Ault Field, Oak Harbor, WA

WI-AF-MW-607
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SILT (ML)
Same description as 18.5-19 ft bgs 
5% Sand; 95% Fines
Poorly Graded SAND (SP)
Dark Gray (GLEY1 4/N), loose, moist, very fine to fine sand, 
subrounded to subangular, poorly graded, isolated gravel up 
to 4" diameter, rounded, micaceous. Very weak cementation. 
No stain/odor
10% Gravel; 85% Sand; 5% Fines
Poorly Graded SAND (SP)
Dark Gray (GLEY1 4/N), loose, moist, very fine to fine sand, 
subrounded to subangular, poorly graded, isolated gravel up 
to 4" diameter, rounded, micaceous. Very weak cementation. 
No stain/odor
10% Gravel; 85% Sand; 5% Fines
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1/13/18 @ 0945 Heaving sands

1/13/18 @ 1123 200 gallons water
added to mitigate heaving sands

1/13/18 @ 1200 200 gallons water
added to mitigate heaving sands
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No Recovery

Poorly Graded SAND (SP)
Same description as 25-65 ft bgs 
95% Sand; 5% Fines
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1/13/18 @ 1300 150 gallons water
added to mitigate heaving sands

1/13/18 @ 1355 No Recovery from
65-69 ft bgs
1/13/18 @ 1400 Heaving sands are
preventing additional casing
advancement dispite added water
(550 gallons total). Prepare to add
mud using slurry of water & cecto
"Gel-X drilling fluid", mixed &
recirculated through a mud puppy
MP170-25C
1/13/18 @ 1500 Resume drilling w/
mud recirculation. Additional 9-in
OD x 10-ft conductor casing
advanced to 20 ft bgs & sealed at
top with bentonite to close system &
prevent spills
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Poorly Graded SAND (SP)
Same description as 25-65 ft bgs but fine to medium sand 
95% Sand; 5% Fines

Silty SAND (SM)
Dark Gray (GLEY1 4/N) Sand, loose, very moist, very fine to 
fine grained, sub-orunded to sub-angular, poorly graded. 
Fines: low plasticity. Weak cementation. No stain/odor 
85% Sand; 15% Fines

Silty SAND (SM)
Same description as 111-116 ft bgs but moderate 
cementation
70% Sand; 30% Fines
Silty SAND (SM)
Same description as 111-116 ft bgs 
85% Sand; 15% Fines
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PROJECT NUMBER:

DRILLING CONTRACTOR : Yellow Jacket

LOCATION : Oak Harbor, WA  (496664.6 N, 1200992.8 E)

ELEVATION :  19.2 ft
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BORING NUMBER:

START : 1/4/2018 END : 1/20/2018

DRILLING METHOD AND EQUIPMENT : Terrasonic 150CC; 8" casing, 7" barrel, Rotosonic

PROJECT : NAS Whidbey Island Ault Field, Oak Harbor, WA

WI-AF-MW-607
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Poorly Graded SAND (SM)
Same description as 25-65 ft bgs 
95% Sand; 5% Fines

Lean CLAY (CL)
Gray (GLEY1 5/N) Clay, stiff, damp, medium plasticity, no 
dilatancy. Well cemented. No stain/odor
10% Sand; 90% Fines

Sandy Lean CLAY (CL)
Gray (GLEY1 5/N) Clay, stiff, dry to damp, medium plasticity, 
slow dilatancy, platy texture. Sand, very fine to fine grained, 
sub-angular to sub-rounded, poorly graded, sands appear as 
continuous & discontinuous interbeds ~1/8" to 0.5" thick 
spaced every 0.25" to 6". Moderate cementation.
30% Sands; 70% Fines
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1/14/18 @ 1530 Hard drilling

1/14/18 @ 1555 Switch to 10-ft x 6-
in OD casing w/ 10-ft x 4-in core
barrel
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DRILLING CONTRACTOR : Yellow Jacket

LOCATION : Oak Harbor, WA  (496664.6 N, 1200992.8 E)

ELEVATION :  19.2 ft
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PROJECT : NAS Whidbey Island Ault Field, Oak Harbor, WA
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PROJECT NUMBER:

DRILLING CONTRACTOR : Yellow Jacket

LOCATION : Oak Harbor, WA  (496664.6 N, 1200992.8 E)

ELEVATION :  19.2 ft
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BORING NUMBER:

START : 1/4/2018 END : 1/20/2018

DRILLING METHOD AND EQUIPMENT : Terrasonic 150CC; 8" casing, 7" barrel, Rotosonic

PROJECT : NAS Whidbey Island Ault Field, Oak Harbor, WA

WI-AF-MW-607
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Same description as above



Clayey SAND (SC)
Gray (GLEY1 5/N) Sand, loose, moist, very fine to fine 
grained, sub-angular to sub-rounded, poorly graded. Fines: 
medium plasticity. No cementation. No stain/odor
60% Sand; 40% Fines
Sandy Lean CLAY (CL)
Same description as 139-195 ft bgs 
30% Sand; 70% Fines
Clayey SAND (SC)
Same description as 195.5-197.5 ft bgs 
60% Sand; 40% Fines
Sandy Lean CLAY (CL)
Same description as 139-195 ft bgs 
30% Sand; 70% Fines
Bottom of Boring at 199.0 ft bgs on 1/20/2018
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1/15/18 @ 1150 Boring terminated
@ 199 ft bgs
1/20/18 Complete well by backfilling
from 116 to 199 ft bgs w/ time
release 3/8" bentonite chips &
installing a monitoring well
constructed of 2" OD Sch. 80 PVC
screened w/ 0.010" slot from 100 to
110 ft bgs w/ a 5-ft sump to 115 ft
bgs & #20/40 filter pack sand from
98 to 116 ft bgs. See well
completion diagram for details.

PROJECT NUMBER:

DRILLING CONTRACTOR : Yellow Jacket

LOCATION : Oak Harbor, WA  (496664.6 N, 1200992.8 E)

ELEVATION :  19.2 ft
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START : 1/4/2018 END : 1/20/2018

DRILLING METHOD AND EQUIPMENT : Terrasonic 150CC; 8" casing, 7" barrel, Rotosonic

PROJECT : NAS Whidbey Island Ault Field, Oak Harbor, WA

WI-AF-MW-607
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Sandy SILT with Gravel (ML)
Very Dark Grayish Brown (10YR 3/2) Silt, soft, wet, low 
plasticity, rapid dilatancy. Sand, fine to coarse grained, 
sub-angular to sub-rounded, well graded. Gravel up to 4" 
diameter, sub-angular to rounded, well graded. No 
cementation. No stain/odor
20% Gravel; 25% Sand; 55% Fines
Clayey SAND with Gravel (SC)
Dark Yellowish Brown (10YR 4/4) Sand, loose, moist, fine to 
coarse grained, sub-angular to sub-rounded, well graded. 
Gravel up to 1" diameter, sub-rounded to rounded, poorly 
graded. Fines: medium plasticity. Weak cementation. No 
stain/odor
15% Gravel; 65% Sand; 20% Fines
Sandy Lean CLAY (CL)
Pale Brown (10YR 6/3) Clay, stiff, moist, medium plasticity, 
slow dilatancy. Sand, fine to coarse grained, sub-angular to 
sub-round, well graded. Moderate cementation. Mottled FeO 
staining, no odor
30% Sand; 70% Fines
Sandy Lean CLAY (CL)
Gray (10YR 5/1) Clay, stiff, damp, medium plasticity, slow 
dilatancy. Sand, fine to coarse grained, sub-angular to 
sub-rounded, well graded. Gravel up to 4" diameter,
sub-angular to rounded, well graded. Moderate cementation. 
Disseminated, FeO staining, no odor
20% Gravel; 25% Sand; 55% Fines
SILT with Sand (ML)
Dark Gray (GLEY1 4/N) Silt, stiff, damp, low plasticity, rapid 
dilatancy. Sand, very fine grained, sub-rounded, poorly 
graded. Weak cementation. No stain/odor
20% Sand; 80% Fines
Fat CLAY (CH)
Very Dark Gray (GLEY1 4/N) Clay, very stiff, dry, high 
plasticity, no dilatancy. Well cemented. No stain/odor 
5% Sand; 95% Fines

Lean CLAY with Sand (CL)
Dark Gray (GLEY1 4/N) Clay, stiff, damp, medium plasticity, 
slow dilatancy. Sand very fine to fine grained, sub-rounded, 
poorly graded, sand stringers. Weak cementation. No 
stain/odor
20% Sand; 80% Fines

Poorly Graded SAND with Silt (SP-SM)
Very Dark Gray (GLEY1 3/N) Sand, loose, very moist, very 
fine to fine grained, sub-angular to sub-rounded, poorly 
graded. Fines: low plasticity. Weak cementation. No 
stain/odor
90% Sand; 10% Fines
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1/6/18 @ 1505 Clear boring via 3-
point hand auger to 7 ft x 12 inch
OD
1/23/18 @1540 Collect soil sample
WI-AF-SB608-0002-0118 from 0 to
2 ft bgs
1/23/18 @ 1530 GW encountered
from 0 to 2 ft bgs
1/23/18 @ 1545 Collect soil sample
WI-AF-SB608-03.504.5-0118 from
3.5 to 4.5 ft bgs

1/23/18 @ 1515 Begin drilling w/ 10-
ft x 8-in casing & 10-ft x 4-in core
barrel
1/23/18 @ 1555 Collect soil sample
WI-AF-SB608-08.509.5-0118 from
8.5 to 9.5 ft bgs

PROJECT NUMBER:

DRILLING CONTRACTOR : Yellow Jacket

LOCATION : Oak Harbor, WA  (494698.5 N, 1200421.1 E)

ELEVATION :  49.5 ft
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BORING NUMBER:

START : 1/6/2018 END : 1/24/2018

DRILLING METHOD AND EQUIPMENT : Terrasonic 150CC; 6" casing, 4" barrel, Rotosonic

PROJECT : NAS Whidbey Island Ault Field, Oak Harbor, WA

WI-AF-MW-608
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Silty SAND (SM)
Grayish Brown (10YR 5/2) Sand, dense, damp, very fine to 
fine grained, sub-angular to sub-rounded, poorly graded. 
Fines: low plasticity. Moderate cementation. No stain/odor 
85% Sand; 15% Fines
Silty SAND (SM)
Very Dark Gray (GLEY1 3/N) Sand, loose, moist, very fine to 
fine grained, sub-angular to sub-rounded, poorly graded. 
Fines: low plasticity. Shells up to 0.5" diameter. Weak 
cementation. No stain/odor
70% Sand; 30% Fines
Poorly Graded SAND with Silt (SP-SM)
Dark Gray (GLEY1 4/N) Sand, loose, moist to very moist, 
very fine to fine grained, sub-angular to sub-rounded, poorly 
graded. Fines: low plasticity. Weak cementation. No
stain/odor
90% Sand; 10% Fines

Poorly Graded SAND (SP)
Dark Gray (GLEY1 4/N) Sand, loose, wet, very fine to fine 
grained, sub-angular to sub-rounded, poorly graded. No 
cementation. No stain/odor
95% Sand; 5% Fines

Lean CLAY with Sand (CL)
Gray (GLEY1 5/N) Clay, stiff, damp, medium plasticity, slow 
dilatancy. Sand, very fine grained, sub-rounded, poorly 
graded. Moderate cementation. No stain/odor
15% Sand; 85% Fines

Silty SAND (SM)
Dark Gray (GLEY1 4/N) Sand, loose, very moist, very fine to 
fine grained, sub-angular to sub-rounded, poorly graded. 
Fines: low plasticity. No stain/odor
80% Sand; 20% Fines

Bottom of Boring at 59.0 ft bgs on 1/24/2018
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1/24/18 @ 0820 GW encountered
from 39 to 51.5 ft bgs. Core
samples from 41 to 49 ft bgs fell
from core barrel & were caught in a
bucket.
1/24/18 @ 0910 Collect soil
samples WI-AF-SB608-3940-0118,
WI-AF-SB608-3940-0118-MS, WI-
AF-SB608-3940-0118-SD from 39
to 40 ft bgs

PROJECT NUMBER:

DRILLING CONTRACTOR : Yellow Jacket

LOCATION : Oak Harbor, WA  (494698.5 N, 1200421.1 E)

ELEVATION :  49.5 ft
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BORING NUMBER:

START : 1/6/2018 END : 1/24/2018

DRILLING METHOD AND EQUIPMENT : Terrasonic 150CC; 6" casing, 4" barrel, Rotosonic

PROJECT : NAS Whidbey Island Ault Field, Oak Harbor, WA

WI-AF-MW-608
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1/24/18 @ 0835 Boring terminated 
@ 59 ft bgs. Contruct monitoring 
well; 2" OD Sch. 80 PVC w/ 0.010" 
slot screened from 40-50 ft bgs, 5-ft 
sump to 55 bgs. Backfill from 59-55 
ft bgs w/ time release 3/8" bentonite 
chips, 20x40 filter pack sand from 
55-38 ft bgs, 5-ft transition seal of 
time release 3/8" bentonite chips 
from 38-33 ft bgs. See well 
completion diagram for details



Sandy SILT (ML)
Dark Grayish Brown (10YR 4/2) Silt, soft, saturated, low 
plasticity, rapid dilatancy. Sand, fine to coarse grained, 
sub-angular to sub-rounded, well graded. No cementation. 
Roots & grass.  No stain/odor
10% Gravel; 25% Sand; 65% Fines
Clayey SAND with Gravel (SC)
Brown (10YR 5/3) Sand, dense, damp, fine to coarse 
grained, sub-angular to sub-rounded, well graded. Gravel up 
to 1" diameter, angular to rounded, poorly graded. Fines: 
medium plasticity. Weak cementation. No stain/odor
25% Gravel; 30% Sand; 45% Fines
Clayey SAND with Gravel (SC)
Yellowish Brown (10YR 5/4) Sand, loose, wet, fine to coarse 
grained, sub-angular to sub-rounded, well graded. Gravel up 
to 4" diameter, subanglular to rounded, well graded. Fines: 
medium plasticity. No cementation. No stain/odor
30% Gravel; 40% Sand; 30% Fines
Well Graded SAND with Clay & Gravel (SW-SC)
Dark Yellowish Brown (10YR 4/4) Sand, loose, saturated, 
fine to coarse grained, sub-angular to sub-rounded, well 
graded. Gravel up to 4" diameter, sub-angular to rounded, 
well graded.  Fines: medium plasticity. No cementation. No 
stain/odor
30% Gravel; 50% Sand; 10% Fines
Clayey SAND with Gravel (SC)
Same description as 1.5-3.5 ft bgs 
30% Gravel; 40% Sand; 30% Fines
SILT with Sand (ML)
Yellowish Brown (10YR 5/6) Silt, soft damp, low plasticity, 
rapid dilatancy. Sand, very fine to fine grained, subrounded, 
poorly graded. Moderate cementation. Mottled FeO staining, 
no odor
20% Sand; 80% Fines
SILT with Sand (ML)
Gray (GLEY1 5/N) Silt, stiff, moist, low, plasticity, rapid 
dilatancy. Sand, very fine to medium grained, sub-angular to 
sub-rounded, poorly graded. Moderate cementation. No 
stain/odor
20% Sand; 80% Fines
Silty SAND with Gravel (SM)
Gray (GLEY1 5/N) Sand, loose, wet, fine to coarse grained, 
sub-angular to sub-rounded, well graded. Gravel up to 2" 
diameter, sub-angular to rounded, well graded. Fines: low 
plasticity. No cementation. No stain/odor
20% Gravel; 40% Sand; 40% Fines
SILT with Sand (ML)
Same as 7 -14 ft bgs but very moist 
20% Sand; 80% Fines
Lean CLAY (CL)
Dark Gray (GLEY1 4/N) Clay, stiff, moist, medium plasticity, 
slow dilatancy. Weak cementation. No stain/odor
5% Sand; 95% Fines
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1/5/18 @ 1450 Clear boring via 3-
point hand auger to 7 ft x 12 in OD
1/24/18 @ 1320 GW encountered
from 0 to 0.5 ft bgs
1/24/18 @ Collect soil sample WI-
AF-SB209-00.501.5-0118 from 0.5
to 1.5 ft bgs
1/24/18 @ 1330 GW encountered
from 1.5 to 6 ft bgs

1/24/18 @ 1350 Collect soil sample
WI-AF-SB609-0607-0118 from 6 to
7 ft bgs; @1355 Collect soil sample
WI-AF-SB609P-0607-0118 from 6
to 7 ft bgs
1/24/18 @1310 Begin drilling w/ 10-
ft x 6-in casing & 10-ft x 4-in core
barrel
1/24/18 @ 1405 Collect soil sample
WI-AF-SB609-0708-0118 from 7 to
8 ft bgs

1/24/18 @ 1340 GW encountered
from 14 to 14.5 ft bgs

PROJECT NUMBER:

DRILLING CONTRACTOR : Yellow Jacket

LOCATION : Oak Harbor, WA  (494571.9 N, 1200607.1 E)

ELEVATION :  53.1 ft
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BORING NUMBER:

START : 1/5/2018 END : 1/25/2018

DRILLING METHOD AND EQUIPMENT : Terrasonic 150CC; 6" casing, 4" barrel, Rotosonic

PROJECT : NAS Whidbey Island Ault Field, Oak Harbor, WA
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Silty SAND (SM)
Dark Gray (GLEY1 4/N) Sand, loose, moist, very fine to fine 
grained, sub-rounded, poorly graded, low plasticity. Weak 
cementation. No stain/odor
70% Sand; 30% Fines
Lean CLAY (CL)
Dark Gray (10YR 4/1) Clay, stiff, dry, medium plasticity, slow 
dilatancy. Moderate cementation. No stain/odor
10% Sand; 90% Fines

Lean CLAY (CL)
Black (GLEY1 2.5/N) Clay, very stiff, dry, medium plasticity, 
slow dilatancy. Well cemented. No stain/odor
10% Sand; 90% Fines

Poorly Graded SAND with Silt (SP-SM)
Dark Gray (GLEY1 4/N) Sand, loose wet, very fine to fine 
grained, sub-rounded, poorly graded, low plasticity. Weak 
cementation. No stain/odor
90% Sand; 10% Fines

Poorly Graded SAND with Silt (SP-SM) 
Same as 40-49 ft bgs but more wet 90% 
Sand; 10% Fines

Silty SAND (SM)
Dark Gray (GLEY1 4/N) Sand, loose, wet, very fine to fine 
grained, sub-rounded, poorly graded, sand stringers. Fines: 
low plasticity. Weak cementation. No stain/odor
70% Sand; 30% Fines
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1/24/18 @ 1515 Collect soil sample
WI-AF-SB609-3940-0118 from 39 to
40 ft bgs
1/24/18 @ 1445 GW encountered
from 40 to 57 ft bgs
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LOCATION : Oak Harbor, WA  (494571.9 N, 1200607.1 E)
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BORING NUMBER:

START : 1/5/2018 END : 1/25/2018

DRILLING METHOD AND EQUIPMENT : Terrasonic 150CC; 6" casing, 4" barrel, Rotosonic

PROJECT : NAS Whidbey Island Ault Field, Oak Harbor, WA

WI-AF-MW-609
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Sandy SILT (ML)
Dark Gray (GLEY1 4/N) Silt, stiff, moist, low plasticity, rapid 
dilatancy. Sand, very fine to fine grained, subrounded, poorly 
graded, Well cemented. No stain/odor
40% Sand; 60% Fines
Bottom of Boring at 61.0 ft bgs on 1/25/2018

61.0
0.0 1/24/18 @ 1500 Boring terminated

@ 59 ft bgs. See well completion
diagram for construction details
1/25/18 @ 0825 When attempting to
set the well on 1/24/18, driller's
tagline became stuck & broke off
downhole. During the attempt to
retrieve the tagline, the well shifted
vertically several feet. Drillers pulled
well casing & overdrilled boring to
61 ft
1/25 18 @ 0900 Backfill w/ sand
from 61 to 60 ft bgs & construct
monitoring well. See well completion
diagram for details
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DRILLING CONTRACTOR : Yellow Jacket

LOCATION : Oak Harbor, WA  (494571.9 N, 1200607.1 E)

ELEVATION :  53.1 ft

LOGGER : M. Green
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DRILLING METHOD AND EQUIPMENT : Terrasonic 150CC; 6" casing, 4" barrel, Rotosonic

PROJECT : NAS Whidbey Island Ault Field, Oak Harbor, WA
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Sandy SILT with Gravel (ML)
Dark Brown (10YR 3/3) Silt, soft, moist, low plasticity, rapid 
dilatancy. Sand, fine to coarse grained, sub-angular to 
sub-rounded, well graded. Gravel up to 3" diameter, 
subangular to rounded, well graded. No cementation. Roots 
& grass. No stain/odor
20% Gravel; 25% Sand; 55% Fines
Clayey SAND with Gravel (SC)
Yellowish Brown (10YR 5/4) Sand, loose, wet, fine to coarse 
grained, sub-angular to sub-rounded, well graded. Gravel up 
to 5" diameter, sub-rounded to rounded, well graded. Fines: 
medium plasticity. No stain/odor
30% Gravel; 50% Sand; 20% Fines
Well Graded SAND with Clay & Gravel (SW-SC)
Dark Yellowish Brown (10YR 4/4) Sand, loose, wet, fine to 
coarse grained, sub-angular to sub-rounded, well graded. 
Gravel up to 2" diameter, sub-rounded to rounded, well 
graded. Fines: medium plasticity. No cementation. No 
stain/odor
35% Gravel, 55% Sand; 10% Fines
Clayey SAND with Gravel (SC)
Same description as 1.5-6 ft bgs 
30% Gravel; 50% Sand; 20% Fines
SILT with Sand (ML)
Grayish Brown (10YR 5/2) Silt, stiff, damp, low plasticity, 
rapid dilatancy. Sand, very fine to fine grained, sub-rounded, 
poorly graded, Moderate cementation. No stain/odor
20% Sand; 80% Fines
SILT with Sand (ML)
Same description as 7.5-8 ft bgs but Gray (GLEY1 5/N) 
20% Sand; 80% Fines

Lean CLAY (CL)
Very Dark Gray (GLEY1 3/N) Clay, stiff, damp, medium 
plasticity, slow dilatancy. Moderate cementation. No 
stain/odor
5% Sand; 95% Fines
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1/5/18 @ 1320 Clear boring via 3-
point hand auger to 7 ft x 12 in OD
1/25/18 @ 1550 Collect soil sample
WI-AF-SB610-0001.5-0118 from 0
to 1.5
1/25/18 GW encountered from 1.5
to 7.5 ft bgs

1/25/18 @ 1540 Begin drilling w/ 10-
ft x 8-in OD casing & 10-ft x 7-in OD
core barrel
1/25/18 @ 1555 Collect soil sample
WI-AF-SB610-07.508-0118 from 7.5
to 8 ft bgs

1/25/18 @ 1610 Switch to 10-ft x 6-
in OD casing and 10-ft x 4-in OD
core barrel
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Sandy Lean CLAY (CL)
Dark Gray (GLEY1 4/N) Clay, stiff, damp, medium plasticity, 
slow dilatancy. Sand, very fine to fine grained, sub-rounded, 
poorly. Weak cementation. No stain/odor
40% Sand; 60% Fines
Lean CLAY with Sand (CL)
Black (GLEY1 2.5/N) Clay, very stiff, dry, medium plasticity, 
slow dilatancy. Sand, very fine to fine grained, sub-rounded, 
poorly graded, shells. Well cemented. No stain/odor
20% Sand; 80% Fines

Silty SAND (SM)
Dark Gray (GLEY1 4/N) Sand, dense, moist, very fine to fine 
grained, sub-rounded, poorly graded, micaceous. Fines: low 
plasticity. Weak cementation. No stain/odor
60% Sand; 40% Fines
Poorly Graded SAND with Silt (SP-SM)
Dark Gray (GLEY1 4/N) Sand, loose, very moist, very fine to 
fine grained, sub-rounded, poorly graded, micaceous. Fines: 
low plasticity. Weak cementation. No stain/odor
90% Sand; 10% Fines

Silty SAND (SM)
Same description as 39-40 ft bgs 
60% Sand; 40% Fines
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LOCATION : Oak Harbor, WA  (494401.1 N, 1200544.5 E)
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Silty SAND (SM)
Same description as 56-60 ft bgs 
80% Sand; 20% Fines 0.0
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PROJECT NUMBER:

DRILLING CONTRACTOR : Yellow Jacket

LOCATION : Oak Harbor, WA  (494401.1 N, 1200544.5 E)

ELEVATION :  57.0 ft
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BORING NUMBER:

START : 1/5/2018 END : 1/29/2018

DRILLING METHOD AND EQUIPMENT : Terrasonic 150CC; 8" surface casing, 7" barrel (0'-18' bgs); 6" casing, 4" barrel (18'-248' bgs), Rotosonic

PROJECT : NAS Whidbey Island Ault Field, Oak Harbor, WA
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Poorly Graded SAND with Silt (SP-SM) 
Same description as 40-56 ft bgs 90% 
Sand; 10% Fines

Poorly Graded SAND (SP)
Dark Gray (GLEY1 4/N) Sand, wet, loost, fine to medium 
sand, sub-angular to sub-rounded, poorly graded, 
micaceous. No cementation. No stain/odor
95% Sand; 5% Fines

Sandy SILT (ML)
Dark Gray (GLEY1 4/N) Silt, stiff, moist, low plasticity, rapid 
dilatancy. Sand, very fine to fine grained, subrounded, poorly 
graded. Moderate cementation. No stain/odor
30% Sand; 70% Fines

Silty SAND (SM)
Same description as 56-60 ft bgs 
80% Sand; 20% Fines
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1/26/18 @ 1300 GW encountered
from 104 to 109 ft bgs
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LOCATION : Oak Harbor, WA  (494401.1 N, 1200544.5 E)
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DRILLING METHOD AND EQUIPMENT : Terrasonic 150CC; 8" surface casing, 7" barrel (0'-18' bgs); 6" casing, 4" barrel (18'-248' bgs), Rotosonic

PROJECT : NAS Whidbey Island Ault Field, Oak Harbor, WA
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Poorly Graded SAND (SP)
Same description as 40-56 ft bgs 
90% Sand; 10% Fines

Sandy SILT (ML)
Same description as 109-114 ft bgs 
30% Sand; 70% Fines

Poorly graded SAND (SP)
Same description as 40-56 ft bgs 
90% Sand; 10% Fines

Sandy SILT (ML)
Same description as 109-114 ft bgs 
30% Sand; 70% Fines
Poorly Graded SAND (SP)
Same description as 104-109 ft bgs 
95% Sand; 5% Fines

Silty SAND (SM)
Same description as 56-60 ft bgs 
80% Sand; 20% Fines
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PROJECT NUMBER:

DRILLING CONTRACTOR : Yellow Jacket

LOCATION : Oak Harbor, WA  (494401.1 N, 1200544.5 E)

ELEVATION :  57.0 ft
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BORING NUMBER:

START : 1/5/2018 END : 1/29/2018

DRILLING METHOD AND EQUIPMENT : Terrasonic 150CC; 8" surface casing, 7" barrel (0'-18' bgs); 6" casing, 4" barrel (18'-248' bgs), Rotosonic

PROJECT : NAS Whidbey Island Ault Field, Oak Harbor, WA

WI-AF-MW-610
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Poorly Graded SAND (SP)
Same description as 104-109 ft bgs 
95% Sand; 5% Fines

Silty SAND )(SM)
Same description as 56-60 ft bgs 
80% Sand; 20% Fines

Poorly Graded SAND with Silt (SP-SM) 
Same description as 40-56 ft bgs 90% Sand; 
10% Fines

Poorly Graded SAND (SP)
Same description as 104-109 ft bgs 
95% Sand; 5% Fines

Poorly Graded SAND with Silt (SP-SM) 
Same description as 40-56 ft bgs 90% 
Sand; 10% Fines

Poorly Graded SAND (SP)
Same description as 104-109 ft bgs 
95% Sand; 5% Fines
Poorly Graded SAND with Silt (SP-SM) 
Same description as 40-56 ft bgs 90% 
Sand; 10% Fines
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LOCATION : Oak Harbor, WA  (494401.1 N, 1200544.5 E)

ELEVATION :  57.0 ft
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BORING NUMBER:

START : 1/5/2018 END : 1/29/2018

DRILLING METHOD AND EQUIPMENT : Terrasonic 150CC; 8" surface casing, 7" barrel (0'-18' bgs); 6" casing, 4" barrel (18'-248' bgs), Rotosonic

PROJECT : NAS Whidbey Island Ault Field, Oak Harbor, WA
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Lean CLAY with Sand (CL)
Gray (GLEY1 5/N) Clay, very stiff, dry to damp, medium 
plasticity, slow dilatancy. Sand, very fine to medium grained, 
sub-angular to sub-rounded, poorly graded, platy, continuous 
& discontinuous sand stringers from <1/32" to 0.25" thick. 
Well cemented. No stain/odor
15% Sand; 85% Fines

Lean CLAY with Sand (CL)
Same description as 177.5-198 ft bgs 
20% Sand; 80% Fines
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1/27/18 @ 1350 Continuous cores
CC101-CC123 were collected in 2-
foot intervals w/ 100% recovery, no
VOC detected in BZ of HS from 200
to 245 ft bgs

PROJECT NUMBER:

DRILLING CONTRACTOR : Yellow Jacket

LOCATION : Oak Harbor, WA  (494401.1 N, 1200544.5 E)

ELEVATION :  57.0 ft
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START : 1/5/2018 END : 1/29/2018

DRILLING METHOD AND EQUIPMENT : Terrasonic 150CC; 8" surface casing, 7" barrel (0'-18' bgs); 6" casing, 4" barrel (18'-248' bgs), Rotosonic

PROJECT : NAS Whidbey Island Ault Field, Oak Harbor, WA
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PROJECT NUMBER:

DRILLING CONTRACTOR : Yellow Jacket

LOCATION : Oak Harbor, WA  (494401.1 N, 1200544.5 E)

ELEVATION :  57.0 ft
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BORING NUMBER:

START : 1/5/2018 END : 1/29/2018

DRILLING METHOD AND EQUIPMENT : Terrasonic 150CC; 8" surface casing, 7" barrel (0'-18' bgs); 6" casing, 4" barrel (18'-248' bgs), Rotosonic

PROJECT : NAS Whidbey Island Ault Field, Oak Harbor, WA
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Bottom of Boring at 248.0 ft bgs on 1/29/2018
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1/27/18 @ 1455 Boring terminated
@ 248 ft bgs. Backfill hole with
grout via tremie pipe to ~67 ft bgs.
Backfill w/ bentoninte chips from
~67 ft bgs to 56 ft bgs. See well
completion diagram for details
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LOCATION : Oak Harbor, WA  (494401.1 N, 1200544.5 E)

ELEVATION :  57.0 ft
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LOGGER : M. Green

BORING NUMBER:
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DRILLING METHOD AND EQUIPMENT : Terrasonic 150CC; 8" surface casing, 7" barrel (0'-18' bgs); 6" casing, 4" barrel (18'-248' bgs), Rotosonic

PROJECT : NAS Whidbey Island Ault Field, Oak Harbor, WA

WI-AF-MW-610

SOIL BORING LOG
IN

T
E

R
V

A
L 

(F
T

)

WATER LEVELS : 37.8 ft bgs

WELL DIAGRAM

SHEET     9    OF    9695610.04.FI.WI

COMMENTSSOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY OR

CONSISTENCY, SOIL STRUCTURE, MINERALOGY

S
Y

M
B

O
LI

C
 L

O
G

R
E

C
O

V
E

R
Y

 (
F

T
)

D
E

P
T

H
 B

E
LO

W
S

U
R

F
A

C
E

 (
F

T
)

SOIL DESCRIPTION

P
ID

 R
E

A
D

IN
G

H
EA

D
SP

AC
E

Same description as above



Silty SAND
Strong Brown (7.5YR 4/6) Sand, loose, damp, very fine to
fine grained, sub-rounded, poorly graded. Fines: low
plasticity. No cementation. Abundant roots. No stain/odor
5% Gravel; 60% Sand; 35% Fines
Silty SAND
Same description as 0-0.5 ft bgs but Yellowish Red (5YR
4/6), fewer roots
60% Sand; 40% Fines
Poorly Graded SAND
Dark Yellowish Brown (10YR 4/4) Sand, loose, moist, very
fine to medium grained, sub-angular to sub-rounded, poorly
graded. No stain/odor
95% Sand; 5% Fines

Poorly Graded SAND
Same description as 2-10 ft bgs but Grayish Brown (10YR
5/2), trace gravel to 1" diameter
5% Gravel; 90% Sand; 5% Fines
Silty SAND
Grayish Brown (10YR 5/2) Sand, loose, moist, very fine to
fine grained, sub-angular to sub-rounded, poorly graded.
Fines: low plasticity. Weak cementation. No stain/odor
80% Sand; 20% Fines
Well Graded SAND with Gravel
Grayish Brown (10YR 5/2) Sand, loose, moist, fine to coarse
grained, sub-angular to sub-rounded, well graded. Gravel up
to 1.5" diameter, subangular to subrounded, well graded. No
cementation. No stain/odor. Becomes wet at 13 ft bgs
15% Gravel; 85% Sand
Well Graded SAND with Gravel
Same description as 12-15 ft bgs but mottled FeO staining
thorughout, color is Yellowish Brown (5YR 4/6)
15% Gravel; 85% Sand
Well Graded SAND
Same description as 15-16 ft bgs but Dark Yellowish Brown
(10YR 4/4), no FeO staining
10% Gravel; 90% Sand
Well Graded SAND
Same description as 16-19 ft bgs but Dark Gray (10YR 4/1)
95% Sand; 5% Fines

Poorly Graded SAND
Gray (10YR 5/1) Sand, loose, wet, fine to medium grained,
sub-angular sub-rounded, poorly graded. No stain/odor
5% Gravel; 90% Sand; 5% Fines
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2/19/18 @ 1630 Begin potholing for
utilities via 3-point hand auger to 7 ft
x 16-in OD
2/20/18 @ 1055 Collect soil sample
WI-AF-SB611-0H01-0218 from 0.5
to 1 ft bgs
2/20/18 @ 1105 Collect soil sample
WI-AF-SB611-0103-0218 from 1 to
3 ft bgs
2/20/18 @ 1110 Collect soil sample
WI-AF-SB611P-0103-0218 from 1
to 3 ft bgs

2/19/18 @ 1710 3-point hand auger
complete, No utilities encountered
2/20/18 @ 1025 Begin drilling w/ 10-
ft x 8-in OD Core Barrel, 10-ft x 10"
casing & 10-ft x 11" conductor
casing

2/20/18 @ 1145 Collect soil sample
WI-AF-SB611-1213-0218 from 12 to
13 ft bgs
2/20/18 @ 1040 GW encountered
@ 13 ft bgs

2/20/18 @ 1055 11" x 10-ft
concudtor casing terminated @ 10 ft
bgs, continue drilling w/ 10-ft x 8"
OD core barrel & 10-ft x 10" OD
casing

PROJECT NUMBER:

DRILLING CONTRACTOR : Yellow Jacket

LOCATION : Oak Harbor, WA  (494569.6 N, 1203630.0 E)

ELEVATION :  101.1 ft
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DRILLING METHOD AND EQUIPMENT : Terrasonic 150CC; 11" cond. casing, 10" outer casing, 8" barrel (0'-18' bgs); 6" outer casing, 4" barrel (18'-128' bgs), Rotosonic
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Stainless 
steel casing 
to 20 ft bgs

Sch. 80 
PVC casing 
to stainless 
steel 
screen



Sandy SILT
Gray (GLEY1 5/N) Silt, stiff, moist, low plasticity, rapid
dilatancy. Sand, very fine to fine grained, sub-angular to
sub-rounded, poorly graded, micaceous, Weak cementation.
No stain/odor
45% Sand; 55% Fines
Silty SAND
Grayish Brown (10YR 5/2) Sand, loose wet, fine to medium
grained, sub-angular to sub-rounded, poorly graded. Fines:
low plasticity. No stain/odor
80% Sand; 20% Fines
Silty SAND
Gray (GLEY1 5/N) Sand, loose, wet, fine to medium sand,
sub-angular to sub-rounded, poorly graded. Fines: low
plasticity. Weak cementation. No stain/odor. Discontinuous
silt stringers up to 3" thick
70% Sand; 30% Fines
Poorly Graded SAND with Silt
Gray (GLEY1 5/N) Sand, loose, wet, fine to medium sand,
sub-angular to sub-rounded, poorly graded. Fines: low
plasticity. No cementation. No stain/odor
90% Sand; 10% Fines
Silty SAND
Gray (GLEY1 5/N) Sand, dense, moist, very fine to fine
grained, sub-angular to sub-rounded, poorly graded. Fines:
low plasticity. Medium cementation. No stain/odor
60% Sand; 40% Fines

SILT
Gray (GLEY1 5/N) Silt, stiff, moist, low plasticity, rapid
dilatancy. Weak cementation. No stian/odor
10% Sand; 90% Fines

Lean CLAY
Gray (GLEY1 5/N) Clay, stiff, damp, medium plasticity, slow
dilatancy, laminations across core. Medium cementation. No
stain/odor
10% Sand; 90% Fines

Silty SAND
Same description as 41-48 ft bgs
60% Sand; 40% Fines
Lean CLAY
Same description as 51-55 ft bgs but Dark Gray (GLEY1
4/N), very stiff
5% Sand; 95% Fines
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LOCATION : Oak Harbor, WA  (494569.6 N, 1203630.0 E)
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START : 2/19/2018 END : 2/22/2018

DRILLING METHOD AND EQUIPMENT : Terrasonic 150CC; 11" cond. casing, 10" outer casing, 8" barrel (0'-18' bgs); 6" outer casing, 4" barrel (18'-128' bgs), Rotosonic
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Lean CLAY
Same description as 56-65 ft bgs but Black (GLEY1 2.5/N),
very stiff, fetid odor, organic pieces
5% Sand; 95% Fines
Lean CLAY
Gray (GLEY1 5/N) Clay, stiff, damp, medium plasticity, slow
dilatancy. Sand, very fine to fine grained, sub-angular, poorly
graded. Moderate cementation. No stain/odor
20% Sand; 80% Fines

Lean CLAY
Same as 67-72 ft bgs but with silty sand stringers up to 3"
thick, continuous across core
20% Sand; 80% Fines

Lean CLAY
Very Dark Gray (GLEY1 3/N) Clay, very stiff, dry, medium
plasticity, no dilatancy. Well cemented. Fetid odor, no stain,
pulverized
5% Sand; 95% Fines
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LOCATION : Oak Harbor, WA  (494569.6 N, 1203630.0 E)

ELEVATION :  101.1 ft
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DRILLING METHOD AND EQUIPMENT : Terrasonic 150CC; 11" cond. casing, 10" outer casing, 8" barrel (0'-18' bgs); 6" outer casing, 4" barrel (18'-128' bgs), Rotosonic

PROJECT : NAS Whidbey Island Ault Field, Oak Harbor, WA
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Lean CLAY
Same description as 76-90 ft bgs but Black (GLEY1 2.5/N),
abundant iridescent shells & fragments up to 1.5" diameter
5% Sand; 95% Fines
Lean CLAY
Same description as 76-90 ft bgs but Dark Gray (GLEY1
4/N), damp, no odor
5% Sand; 95% Fines

Lean CLAY
Same description as 91-95 ft bgs but not pulverized
5% Sand; 95% Fines

Silty SAND
Gray (GLEY1 5/N) Sand, dense, damp, very fine to fine
grained, sub-angular to sub-rounded, poorly graded. Fines:
low plasticity. Moderate cementation. No stain/odor
65% Sand; 35% Fines

No Recovery

Sandy SILT
Gray (GLEY1 5/N) Silt, soft, very moist, low plasticity, rapid
dilatancy. Sand, very fine to fine grained, sub-angular to
sub-rounded, poorly graded. Weak cementation. No
stain/odor
40% Sand; 60% Fines
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2/20/18 @ 1645 No Recovery from
111-116 ft bgs, core dropped out of
core barrel
2/21/18 @ 0840 Begin new 20-ft
runs from 111 ft bgs
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Silty SAND
Same description as 100-111 ft bgs but loose, very moist
65% Sand; 35% Fines

Sandy SILT
Same description as 116-124 ft bgs but wet
40% Sand; 60% Fines

Sandy SILT
Same description as 128-131 ft bgs but Dary Gray (GLEY1
4/N), stiff, damp
35% Sand; 65% Fines

Silty SAND
Dary Gray (GLEY1 4/N) Sand, loose, wet, very fine to
medium grained, sub-angular to sub-rounded, poorly graded.
Fines: low plasticity, micaceous, trace silt, rip-up clasts up to
2" diameter. Weak cementation. No stain/odor
80% Sand; 20% Fines

No Recovery
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2/21/18 @ 1330 GW encountered
@ 128 ft bgs

2/21/18 @ 1550 GW encountered
@ 138 ft bgs

2/22/18 @ 1440 No Recovery from
149-151 ft bgs
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LOCATION : Oak Harbor, WA  (494569.6 N, 1203630.0 E)
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125

130

135

140

145

150

LOGGER : M. Green
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START : 2/19/2018 END : 2/22/2018

DRILLING METHOD AND EQUIPMENT : Terrasonic 150CC; 11" cond. casing, 10" outer casing, 8" barrel (0'-18' bgs); 6" outer casing, 4" barrel (18'-128' bgs), Rotosonic
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Silty SAND
Same description as 138-149 ft bgs but no silt rip-up clasts
80% Sand; 20% Fines

Poorly Graded SAND with Silt
Dark Gray (GLEY1 4/N) Sand, loose, wet, very fine to
medium grained, sub-angular to sub-rounded, poorly graded.
Fines: low plasticity, micaceous. Weak cementation. No
stain/odor
90% Sand; 10% Fines

Sandy SILT
Dark Gray (GLEY1 4/N) Silt, very stiff, damp, low plasticity,
rapid dilatancy. Sand, very fine to fine grained, sub-angular
to sub-rounded, poorly graded. Moderate cementation. No
stain/odor
35% Sand; 65% Fines

Bottom of Boring at 180.0 ft bgs on 2/22/2018
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2/22/18 @ 1530 GW encountered
@ 151 ft bgs

2/22/18 @ 1600 Hard drilling @ 175
ft bgs
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2/22/18 @ 1630 Boring terminated 
@ 180 ft bgs. Backfill with TR 3/8" 
bentonite chips from 170-180 ft 
bgs. Set 6" OD stainless steel 
screen w/ 0.010" slot 145 165 ft 
bgs, Sch 80 PVC sump 165-170 ft 
bgs. 8/16 sand filter pack to 
143-170 ft bgs



SILT with Sand (ML)
Black (10YR 2.5/1) Silt, soft, saturated, low plasticity, 
medium dilatancy. Sand, very fine to fine grained, 
sub-rounded, poorly graded. Grass & roots present. No 
cementation. No stain/odor
15% Sand; 85% Fines
Silty SAND (SM)
Strong Brown (7.5YR 5/6) Sand, loose, saturated, fine to 
medium grained, sub-angular to sub-rounded, poorly graded. 
Fines: low plasticity. Isolated gravel up to 1" diameter. No 
cementation. Mottled FeO staining
5% Gravel; 65% Sand; 30% Fines
Sandy Lean CLAY (CL)
Light Brownish Gray (10YR 6/2) Clay, soft, moist, medium 
plasticity, slow dilatancy. Sand, fine to medium grained, 
sub-angular to sub-rounded, poorly graded. Isolated gravel 
up to 1" diameter. Moderate cementation. Mottled FeO 
staining, isolated MnO staining. No odor
5% Gravel; 40% Sand; 55% Fines
Clayey SAND with Gravel (SC)
Light Brownish Gray (10YR 6/2) Sand, loose, wet, fine to 
coarse grained, sub-angular to sub-rounded, well graded. 
Gravel up to 1.5" diameter, sub-angular to rounded, well 
graded. Fines: medium plasticity. No cementation. No 
stain/odor
15% Gravel; 50% Sand; 35% Fines
Lean CLAY with Sand (CL)
Gray (10YR 5/1) Clay, moist, medium plasticity, slow 
dilatancy. Sand, fine to medium grained, sub-angular to 
sub-rounded, poorly graded. Moderate cementation. Mottled 
FeO staining, no odor
25% Sand; 75% Fines
Lean CLAY (CL)
Gray (GLEY1 6/N) Clay, moist, medium plasticity, no 
dilatancy. Well cemented. No stain/odor
10% Sand; 90% Fines
Lean CLAY (CL)
Gray (GLEY1 6/N) Clay, stiff, very moist, medium plasticity, 
slow dilatancy. Sand, fine to medium grained, sub-rounded to 
rounded, poorly graded. Gravel, up to 1.5" diameter, isolated, 
rounded, well graded, sands appear in 1" to ~4" thick seams, 
some penetrate across the core, others do not. Moderate 
cementation. No stain/odor
5% Gravel; 15% Sand; 80% Fines

Sandy Lean CLAY (CL)
Gray (GLEY1 5/N) Clay, wet, medium plasticity, slow 
dilatancy. Sand, fine to medium grained, sub-rounded to 
rounded, poorly graded. Gravel up to 1.5" diameter, rounded, 
well graded. Moderate cementation. No stain/odor
15% Gravel; 15% Sand; 70% Fines
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1/3/18 @ 1320 Clear boring via 3-
point HA to 7 ft x 12" OD
1/7/18 @ 0855 Collect soil sample
WI-AF-SB612-0001-0118 from 0-1
ft bgs
1/7/18 @ 0830 GW encountered
from 0-2 ft bgs
1/7/18 @ 0900 Collect soil sample
WI-AF-SB612-0204-0118 from 2-4
ft bgs
1/7/18 @ GW encountered from 4-
4.5 ft bgs
1/7/18 @ 0920 Collect soil sample
WI-AF-SB612-04.505.5-0118 &
MS/MSD samples WI-AF-SB612-
04.505.5-0118-MS & WI-AF-SB612-
04.505.5-0118-SD from 4.5-5.5 ft
bgs
1/7/18 @ 0815 Begin drilling w/ 10-ft
x 8-inch OD casing & 10ft x 7-inch
core barrel

1/7/18 @ 0855 GW encountered
from 27-27.5 ft bgs
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Lean CLAY with Sand (CL)
Same description as 18-27 ft bgs 
5% Gravel; 15% Sand; 80% Fines

Sandy Lean CLAY (CL)
Same description as 27-27.5 ft bgs 
15% Gravel; 30% Sand; 55% Fines
Lean CLAY with Sand (CL)
Same description as 18-27 ft bgs 
5% Gravel; 15% Sand; 80% Fines

Sandy Lean CLAY (CL)
Same description as 27-27.5 ft bgs but moist 
15% Gravel; 20% Sand; 65% Fines
Lean CLAY with Sand (CL)
Same description as 18-27 ft bgs 
5% Gravel; 15% Sand; 80% Fines

Clayey SAND with Gravel (SC)
Gray (GLEY1 5/N) Sand, dense, wet, fine to coarse grained, 
sub-angular to sub-rounded, well graded. Gravel up to 1.5" 
diameter, sub-rounded to rounded, well graded. Fines: 
medium plasticity. Moderate cementation. No stain/odor 
15% Gravel; 40% Sand; 45% Fines
Lean CLAY with Sand (CL)
Same description as 18-27 ft bgs 
5% Gravel; 15% Sand; 80% Fines
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1/7/18 @ 0900 Switch to 10-ft x 6"
diam casing & 10-ft x 4-inch core
barrel, 8" conductor casing left in
hole to 29 ft bgs. 6" diam. Cobble @
bottom of cc-15 interval
1/7/18 @ 0950 GW encountered
from 32.5 t0 33 ft bgs

1/7/18 @ 1040 GW encountered
from 52.5-53.5 ft bgs
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Clayey SAND with Gravel (SC)
Same description as 52.5-53.5 ft bgs but moist, well 
cemented
15% Gravel; 40% Sand; 45% Fines
Gravelly Lean CLAY (CL)
Gray (GLEY1 5/N) Clay, very stiff, moist, medium plasticity, 
no dilatancy. Gravel up to 1.5" diameter, rounded, well 
graded. Sand, fine to coarse grained, sub-angular to
sub-rounded, well graded. Well cemented. No stain/odor 
30% Gravel; 10% Sand; 60% Fines
Clayey SAND with Gravel (SC)
Gray (GLEY1 5/N) Sand, loose, saturated, fine to coarse 
grained, sub-angular to sub-rounded, well graded. Gravel up 
to 2" diameter, sub-rounded to rounded, well graded. Fines: 
medium plasticity. No cementation. No stain/odor
25% Gravel; 50% Sand; 25% Fines

Gravelly Lean CLAY (CL)
Same description as 69-70 ft bgs 
30% Gravel; 10% Sand; 60% Fines

Clayey SAND with Gravel (SC)
Dark Gray (GLEY1 4/N) Sand, loose, saturated, fine to 
medium grained, sub-angular to sub-rounded, poorly graded. 
Gravel up to 2.5" diameter, sub-rounded to rounded, well 
graded. No cementation. No stain/odor
20% Gravel; 60% Sand; 20% Fines
Gravelly Lean CLAY (CL)
Gray (GLEY1 5/N) Clay, very stiff, moist, medium plasticity, 
no dilatancy. Gravel up to 1.5" diameter, rounded to
sub-rounded, well graded. Sand, fine to coarse grained, 
sub-angular to sub-rounded, well graded. Well cemented. No 
stain/odor
30% Gravel; 20% Sand; 50% Fines
Clayey SAND with Gravel (SC)
Same description as 81-84 ft bgs 
20% Gravel; 60% Sand; 20% Fines
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1/7/18 @ 1300 Collect soil sample
WI-AF-SB612-6870-0118 from 68-
70 ft bgs

1/7/18 @ 1135 GW encountered
from 70 to 78 ft bgs

1/7/18 @ 1210 GW encountered
from 81 to 84 ft bgs

1/7/18 @ 1215 GW encountered
from 85 to 88 ft bgs
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Gravelly Lean CLAY with Sand (CL) 
Same description as 84-85 ft bgs 30% 
Gravel; 20% Sand; 50% Fines
Bottom of Boring at 89.0 ft bgs on 1/9/2018

1/7/18 @ 1230Boring terminated @
89 ft bgs, backfill to 83 ft bgs w/
bentonite chips
1/7/18 @ 1300 Install monitoring
well screened from 68-78 ft bgs w/
2" diam Sch. 80 PVC 0.010" slot
screen & #20x40 sand filter pack w/
5 ft Sch. 80 PVC sump at bottom, 5
ft bentonite seal above sand and
grout to 2 ft bgs. Flush mount
surface completion. See well
completin diagram for details
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Sandy SILT (ML)
Very Dark Grayish Brown (10YR 3/2) Silt, very soft, 
saturated, low plasticity, rapid dilatancy. Sand, fine to coarse 
grained, sub-rounded to rounded, well graded. Organic roots 
throughout core. No cementation. No stain/odor
5% Gravel; 30% Sand; 65% Fines
Lean CLAY with Sand (CL)
Brown, (10YR 5/3) Clay, stiff damp, medium plasticity, slow 
dilatancy. Sand, fine grained, sub-angular to sub-rounded, 
poorly graded. Moderate cementation. Mottled FeO staining, 
isolated MnO staining. No odor, poorly graded.
20% Sand; 80% Fines
Sandy Lean CLAY (CL)
Light Brownish Gray (10YR 6/2) Clay, stiff, damp, medium 
plasticity, slow dilatancy. Sand, fine grained, sub-angular to 
sub-rounded, poorly graded. Moderate cementation. No 
stain/odor
35% Sand; 65% Fines
Lean CLAY with Sand (CL)
Gray (10YR 5/1) Clay, very stiff, damp, medium plasticity, no 
dilatancy. Sand, fine to medium grained, sub-angular to 
sub-rounded, poorly graded, sands occur as discontinuous 
0.5" thick seams. Gravel up to 3" diameter, sub-angular to 
rounded, well graded, gravels are isolated. Welll cemented. 
No stain/odor
5% Gravel; 10% Sand; 85% Fines

Lean CLAY with Gravel (CL)
Dark Gray (GLEY1 4/N) Clay, very moist, soft, medium 
plasticity, slow dilatancy, fine to coarse grained, sub-angular 
to sub-rounded, well graded. Gravel up to 1" diameter, 
angular to rounded, poorly graded, isolated gravel throughout 
core, occasionally occurs in 1"-4" continuous seams with 
sands, seams are more like gravelly/sandy clays. Well 
cemented. No stain/odor
15% Gravel; 10% Sand; 75% Fines
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1/3/18 @ 1215 Clear boring via 3-
point hand auger to 7 ft x 12-inch
OD
1/10/18 @ 1130 GW encountered
from 0-0.5 ft bgs
1/10/18 @ 1155 Collect soil sample
WI-AF-SB613-000.5-0118 from 0-
0.5 ft bgs
1/10/18 @ 1200 Collect soil sample
WI-AF-SB613-0.502-0118 from 0.5-
2 ft bgs
1/10/18 @ 1210 Collect soil sample
WI-AF-SB613-03.5-04.5-0118 from
3.5-4.5 ft bgs
1/10/18 @ 1115 Begin drilling w/ 10-
ft x 8-in casing & 10-ft x 7-in core
barrel

1/10/18 @ 1200 Switch to 6-inch
OD x 10-ft casing & 10-ft x 4-inch
OD core barrel, 8-inch casings left
in ground from 0-24 ft bgs to act as
isolation casings
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Gravelly Lean CLAY (CL)
Dark Gray (GLEY1 4/N) Clay, very moist, soft, medium 
plasticity, slow dilatancy. Sand, fine to coarse grained, 
sub-angular to sub-rounded, well graded. Gravel up to 2" 
diameter, sub-angular to round, well graded. Moderate 
cementation. No stain/odor
30% Gravel; 10% Sand; 60% Fines
Gravelly Lean CLAY with Sand (CL)
Grayish Brown (10YR 5/2) Clay, moist, soft, medium 
plasticity, slow dilatancy. Sand, fine to coarse grained, 
sub-angular to sub-rounded, well graded. Gravel up to 3" 
diameter, sub-angular to rounded, well graded. Moderately 
cemented. No stain/odor
25% Gravel; 20% Sand; 55% Fines
Poorly Graded SAND (SP)
Olive Gray (5Y 5/2) Sand, loose, damp, very fine to fine 
grained, sub-rounded, poorly graded. No cementation. No 
stain/odor
95% Sand; 5% Fines
Well Graded SAND with Clay & Gravel (SW-SC)
Gray (10YR 5/1) Sand, loose, dry, fine to coarse grained, 
sub-angular to sub-rounded, well graded. Gravel up to 2" 
diameter, sub-rounded to rounded, well graded. Fines: 
medium plasticity. No cementation. No stain/odor
20% Gravel; 70% Sand; 10% Fines
Well Graded SAND with Clay & Gravel (SW-SC)
Same description as 48-49 ft bgs but Dark Gray (10YR 4/1), 
moist & subrounded to rounded sand
35% Gravel; 55% Sand; 10% Fines

Well Graded SAND with Clay & Gravel (SW-SC) 
Same description as 48-49 ft bgs
20% Gravel; 70% Sand; 10% Fines
Well Graded SAND with Clay & Gravel (SW-SC)
Same description as 49-55 ft bgs but very moist 
30% Gravel; 60% Sand; 10% Fines
Well Graded SAND with Clay & Gravel (SW-SC) 
Same description as 48-49 ft bgs
20% Gravel; 70% Sand; 10% Fines
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1/10/18 @ 1415 hard drilling

1/10/18 @ 1515 Collect soil sample
WI-AF-SB613-5657.5-0118 from
56-57.5 ft bgs
1/10/18 @ 1440 GW encountered
from 57.5 to 58.5 ft bgs

1/10/18 @ 1430 hard drilling, large
rock at bottom of run
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Clayey SAND (SC)
Dark Gray (10YR 4/1) Sand, loose, wet, fine to coarse 
grained, subrounded to rounded sand, well graded. Gravel 
up to 2" diameter, sub-rounded to rounded, well graded. 
Fines: medium plasticity. No cementation. No stain/odor 
10% Gravel; 60% Sand; 30% Fines
Well Graded SAND with Clay & Gravel (SW-SC) 
Same description as 48-49 ft bgs
20% Gravel; 70% Sand; 10% Fines
Clayey SAND (SC)
Same description as 57.5-58.5 ft bgs but dry and dense 
10% Gravel; 60% Sand; 30% Fines
Clayey SAND (SC)
Same description as 57.5-58.5 ft bgs but saturated 
10% Gravel; 60% Sand; 30% Fines
Well Graded SAND with Clay & Gravel (SW-SC)
Dark Gray (10YR 4/1) Sand, loose, saturated, fine to coarse, 
sub-rounded to rounded, well graded. Gravel up to 2" 
diameter, sub-orounded to rounded, well graded. Fines: 
medium plasticity. No cementation. No stain/odor
20% Gravel; 70% Sand; 10% Fines

Clayey SAND with Gravel (SC)
Dark Gray (10YR 4/1) Sand, loose, saturated, fine to coarse 
grained, sub-rounded to rounded, well graded. Gravel up to 
2" diameter, sub-rounded to rounded, well graded. Fines: 
medium plasticity. No cementation. No stain/odor
20% Gravel; 60% Sand; 20% Fines
Bottom of Boring at 79.0 ft bgs on 1/11/2018
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1/10/18 @ 1500 GW encountered
from 59.5-79 ft bgs

1/10/18 @ 1545 Boring terminated
@ 79 ft bgs. Prepare to install
monitoring well construction w/ 2"
OD Sch. 80 PVC screened w/
0.010" slot between 64-74 ft bgs w/
a 5-ft sump below. #20x40 sand
filter pack from 62-79 ft bgs w/ a 5-ft
bgs. See well completion diagram
for details
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SILT with Sand (ML)
Black (10YR 2.5/1) Silt, soft saturated, low plasticity, medium 
dilatancy. Sand, very fine to fine grained, poorly graded, 
sub-rounded. No cementation. Roots & grass present. No 
stain/odor
15% Sand; 85% Fines
Lean CLAY (CL)
Grayish Brown (10YR 5/2) Clay, dense, moist, medium 
plasticity, no dilatancy. Well cemented. FeO mottling, no 
odor
10% Sand; 90% Fines

Lean CLAY (CL)
Gray (GLEY1 5/N) Clay, dense, moist, medium plasticity, no 
dilatancy. Well cemented. No stain/odor
10% Sand; 90% Fines

Lean CLAY (CL)
Same description as 9-14 ft bgs, but saturated 
10% Sand; 90% Fines
Lean CLAY with Sand (CL)
Gray (GLEY1 5/N) Clay, dense, mosit, medium plasticity, no 
dilatancy. Sand, fine to coarse grained, sub-angular to 
angular, well graded, sands are concentrated in seams
~0.5-2 ft apart, some penetrate core, others do not. Gravel 
up to 2" diameter, isolated, sub-rounded to rounded, well 
graded. Well cemented. No stian/odor
10% Gravel; 10% Sand; 80% Fines

0.1

0.0

0.0

0.0 Grout

0.0
1.0

3.0

5.0

7.0

9.0

11.0

13.0

15.0

17.0

19.0

21.0

23.0

25.0

27.0

29.0

1.0

2.0

2.0

2.0

2.0

2.0

2.0

2.0

2.0

2.0

2.0

2.0

2.0

2.0

2.0

1/3/18 @ 0930 Clear boring to 7 ft x
12 in OD via 3-point HA
1/5/18 @ 0915 Collect soil sample
WI-AF-SB614-0001-0118 from 0-1
ft bgs
1/5/18 @ 0918 Collect soil sample
WI-AF-SB614-0102-0118 from 1-2
ft bgs

1/5/18 @ 0900 Begin drilling w/ 10-ft
x 8-in OD outer casing & 10-ft x 7-
inch OD core barrel
1/5/18 @ 0920 Collect soil sample
FD WI-AF-SB614P-0102-0118 from
1-2 ft bgs

1/5/18 @ 0930 GW encountered
from 14-14.5 ft bgs
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Sandy Lean CLAY (CL)
Gray (10YR 6/1) Clay, moist, dense, medium plasticity, slow 
dilatancy. Sand, fine to coarse grained, sub-rounded to 
rounded, well graded, sands appear in 0.25" seams, spaced 
~0.5"-1" apart, seams penetrate across core. Well cemented. 
No stain/odor
30% Sand; 70% Fines
Clayey GRAVEL with Sand (GC)
Gray (10YR 5/1) Gravel, wet, loose, up to 2" diameter, 
rounded, well graded. Sand, fine to coarse grained,
sub-round to round, well graded. Fines: medium plasticity. 
No stian/odor
50% Gravel; 20% Sand; 30% Fines
Well Graded GRAVEL with Clay & Sand (GW-GC)
Gray (10YR 5/1) Gravel, wet, loose, up to 3" diameter, 
rounded, well graded. Sand, fine to coarse grained, 
sub-rounded to rounded, well graded. Fines: medium 
plasticity. No stain/odor
60% Gravel; 30% Sand; 10% Fines
Well Graded GRAVEL with Clay & Sand (GW-GC)
Light Gray (10YR 7/1) Gravel, dry, loose, up to 1.5" diameter, 
sub-angular to rounded, well graded. Sand, very fine to 
coarse grained, sub-angular to sub-rounded, well graded. 
Fines: medium plasticity. No stain/odor
60% Gravel 30% Sand; 10% Fines
Clayey GRAVEL with Sand (GC) 
Same description as 43-46 ft bgs 
50% Gravel; 20% Sand; 30% Fines
Clayey GRAVEL with Sand (GC)
Same description as 43-46 ft bgs, but saturated 
50% Gravel; 20% Sand; 30% Fines
No Recovery
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1/5/18 @ 1000 Switch to 10-ft x 6-
inch OD outer casing & 10-ft x 4-
inch OD core barrel

1/5/18 @ 1025 GW encountered
from 43-48 ft bgs

1/5/18 @ 1030 Hard drilling

1/5/18 @ 1035 GW encountered
from 40-54 ft bgs

1/5/18 @ 1055 No recovery from
54-59 ft bgs

1/5/18 @ 1100 Hard drilling

1/5/18 @ 1110 GW encountered
from 59-68 ft bgs
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Clayey GRAVEL with Sand (GC)
Same description as 43-46 ft bgs but saturated & gravel up 
to 4" diameter
50% Gravel; 20% Sand; 30% Fines
Well Graded GRAVEL with Clay & Sand (GW-GC)
Gray (10YR 5/1) Gravel, saturated, loose, up to 3.5" 
diameter, rounded, well graded. Sand, fine to coarse grained, 
sub-rounded to rounded, well graded. Fines: medium 
plasticity. No stain/odor
65% Gravel; 25% Sand; 10% Fines

No Recovery

Bottom of Boring at 69.0 ft bgs on 1/6/2018

0.0

2" Schedule
80 PVC -
0.010" Slot

61.0

63.0

65.0

67.0

69.0

2.0

2.0

2.0

2.0

1.0
1/5/18 @ 1125 No recovery from
68-69 ft bgs
1/5/18 @ 1130 Boring terminated @
69 ft bgs, hole covered until
materials delivered to build well
1/6/18 @ 0915 Construct monitoring
well screened from 59-69 ft bgs w/
0.010" slot screen Sch. 80 PVC 2"
OD w/ #20x40 sand filter pack from
57-69 ft bgs. Flush mount
completion @ surface. See well
construction diagram for more
details
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Sandy SILT
Dark Brown Silt, moist. Sand, fine grained. Abundant
organics
30% Sand; 70% Fines
Silty SAND with Gravel
Light Brown Sand, moist, well graded, fine to coarse grained,
rounded to sub-rounded. Gravel up to 0.5" diameter
10% Gravel; 60% Sand; 30% Fines
Clayey SAND with Gravel
Light Brown Sand, fine to coarse grained, well graded.
Gravel up to 0.25" diameter. Fe staining, reddish brown
10% Gravel; 50% Sand; 40% Fines
Lean CLAY
Grayish Brown Clay, very stiff, medium to low plasticity. No
sand. No gravel. Becomes sandy from 5.5-7.75 ft bgs
100% Fines
Lean CLAY
Same description as 4.5-6 ft bgs but trace gravel, root casts
apparent, mottled reddish brown
100% Fines
Lean CLAY
Same description as 4.5-6 ft bgs
100% Fines
Lean CLAY
Same description as 6-6.5 ft bgs, but no gravel, increased
moisture
100% Fines

Clayey SAND with Gravel
Grayish Brown Sand, well graded, fine to medium grained.
Gravel sub-rounded to rounded up to 1.75" diameter. Trace
cobbles, rounded up to 3 " diameter
15% Gravel; 60% Sand; 25% Fines
Lean CLAY
Gray Clay, stiff, moist, medium to high plasticity. No sand. No
gravel. No mottling
100% Fines

Lean CLAY
Same description as 16-23 ft bgs, but trace rounded gravel
up to 1" diameter
100% Fines
Lean CLAY
Same description as 23-23.5 but no gravel
100% Fines
Lean CLAY
Same description as 23.5-25 ft bgs, but trace gravel up to
0.75" diameter
100% Fines
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2/13/18 Clear boring to 3-point hand
auger to 7 ft x 12-in OD; 1418 Start
drilling
1430 Collect soil sample WI-AF-
SB615-0001-0218 from 0-1 ft bgs

1445 Collect soil sample WI-AF-
SB615-0506-0218 from 5-6 ft bgs

1520 Drillers pause to plug mud tub;
1545 Issues resrarting mud puppy
(battery needed charging); Resume
drilling @ 1640
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Lean CLAY with Gravel
Dark Gray Clay, stiff, moderate plasticity, low dilatancy.
Gravel up to 2" diameter, subrounded
10% Gravel; 90% Fines
Lean CLAY with Gravel
Same description as 26.75-32 ft bgs but becomes trace
subangular, coarse sand, gravel up to 1.5" diameter
10% Gravel; 90% Fines

Lean CLAY with Gravel
Same description as 32-38 ft bgs, but trace gravel,
subrounded, gravel up to 3.75" diameter
10% Gravel; 90% Fines

Lean CLAY with Gravel
Same description as 38-43 ft bgs, but decreased stiffness,
becomes stiff, medium plasticity, medium dilatancy
10% Gravel; 90% Fines

Lean CLAY with Gravel
Same description as 43-48 ft bgs, but decreased gravel
10% Gravel; 90% Fines

Lean CLAY with Sand, Silt, & Gravel
Dark Gray Clay, medium stiff, moist, medium plasticity, low
diliatancy. Sand, fine grained. Gravel up to 0.75"
diameter,sub-rounded
5% Gravel; 10% Sand; 80% Fines
Lean CLAY with Sand, Silt, & Gravel
Same description as 50-52.5 ft bgs but decreases sand and
gravel
5% Gravel; 10% Sand; 85% Fines
Lean CLAY
Dark Gray Clay, stiff, moist, medium to low plasticity, low
dilatancy. No sand. No gravel
100% Fines
Silty SAND with Clay
Sharp Contact @ 55.5 ft bgs
Grayish Brown Sand, medium dense, moist, well graded,
normal grading, fine to coarse grained. Thick laminations of
silt and sand from 56.5 ft bgs
30% Sand; 70% Fines

Grout

35.0

55.0

10.0

22.5

2/13/18 @ 1730 Stop drilling
0840 Resume drilling
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Silty SAND with Clay
Same description as 55.5-57.5 ft bgs, but gravelly, Light
Gray, dense
30% Sand; 70% Fines
Silty GRAVEL with Sand
Dark Gray Gravel, dense, decreased moisture, angular to
sub-rounded. Sand, fine grained. Gravel up to 2" diameter
60% Gravel; 5% Sand; 35% Fines
Silty GRAVEL with Sand
Same description as 58.75-60 ft bgs but decreased fines
60% Gravel; 5% Sand; 35% Fines
Silty GRAVEL with Sand
Same description as 60-62.5 ft bgs but loose, decreased
cohesion, no clay, trace cobbles, subangular to angular
gravel up to 1.25" diameter
60% Gravel; 5% Sand; 35% Fines
Silty SAND with Gravel
Dark Gray Sand, loose, poorly graded, fine sand, angular to
sub-rounded. Gravel up to 1.5" diameter. No clay
10% Gravel; 50% Sand; 40% Fines
Silty SAND with Gravel
Same description as 63.75-65.5 ft bgs but dense, increased
gravel, trace cobbles
10% Gravel; 50% Sand; 40% Fines
Silty SAND with Gravel
Same description as 65.5-67 ft bgs but increased moisture
10% Gravel; 50% Sand; 40% Fines
Well Graded GRAVEL with Sand & Silt
Dark Gray Gravel, loose, well graded, cobbles up to 2.75"
diameter. Sand, sub-angular. Saturated at 69.5 ft bgs
70% Gravel; 20% Sand; 10% Fines
Well Graded GRAVEL with Sand & Silt
Same description as 68-74.5 ft bgs but medium to coarse
sand
70% Gravel; 20% Sand; 10% Fines
Well Graded GRAVEL with Sand & Silt
Same description as 74.5-75.5 ft bgs but gravel subangular
to subrounded up to 2" diameter
70% Gravel; 20% Sand; 10% Fines

Well Graded GRAVEL with Sand & Silt
Same description as 75.5-81 ft bgs but with trace cobbles
70% Gravel; 20% Sand; 10% Fines

Well Graded GRAVEL with Sand
Gravel, up to 2" diameter, loose, saturated, well graded.
Sand, coarse grained, rounded. Trace cobbles
90% Gravel; 10% Sand
Well Graded GRAVEL with Sand
Same as 85.5-87.5 ft bgs but large cobbles up to 6"
diameter, little to no fines
90% Gravel; 10% Sand

3/8"
Bentonite
Chips

8/16 Sand

6" Stainless
Steel -
0.010" Slot

65.0

85.0

11.5

19.5

Driller notes harder drilling @ 61'
bgs

1015 Drillers stop to work on rig
control box; 1030 Resume drilling;
1100 pause drilling for drill head
maintenance; 1110 Resume drilling
1130 Collect soil sample WI-AF-
SB615-6768-0218 & MS/MSD from
67-68 ft bgs

1220 Stop drilling for lunch; Resume
drilling @ 1300
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Well Graded GRAVEL with Sand
Same as 87.5-89.5 ft bgs but well graded gravel
90% Gravel; 10% Sand
Well Graded GRAVEL with Sand and Silt
Dark Gray Gravel, dense, sub-angular to rounded,up to 1.75"
diameter. Sand, medium to coarse grained. Fines increase
with depth
70% Gravel; 20% Sand; 10% Fines

Lean CLAY
Sharp contact at 97 ft bgs
Dark Gray Clay, stiff, moist, low plasticity. No gravel. No
sand. Increased moisture at 98.5 ft bgs
100% Fines

Clayey SAND
Dark Gray Sand, fine grained, coarser with depth, poorly
graded, moist, cohesive
70% Sand; 30% Fines
Poorly Graded SAND with Clay
Dark Gray Sand, medium grained, coarser with depth, poorly
graded, moist, non-cohesive
95% Sand; 5% Fines
Well Graded SAND with Gravel
Dark Gray Sand, fine ro coarse grained, wet, angular to
sub-rounded sand,. Gravel up to 1.25" diameter
10% Gravel; 85% Sand; 5% Fines
Clayey SAND with Silt
Light Gray Sand, dense, saturated. Increased clay with depth
60% Sand; 40% Fines

Clayey SAND with Silt
Same description as 105.75-108 ft bgs but trace gravel
60% Sand; 40% Fines
Clayey SAND with Silt
Same description as 108-108.5 ft bgs but decreased
moisture
60% Sand; 40% Fines
Clayey SAND with Silt and Gravel
Dark Gray Sand, very dense, slightly moist, poorly graded
sand, subangular. Gravel up to 1.5" diameter. Decresed
moisture with depth. Boulder from 114-115.5. Increasing
density with depth. Fine sand at 118 ft bgs
10% Gravel; 50% Sane; 40% Fines

Schedule
80 PVC
Sump

105.0

114.0

19.5

9.0

18.0

Hard drilling from 109-114 ft bgs

Extremely hard drilling to 125 ft bgs
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Lean CLAY with Sand and Gravel
Dark Gray Clay, hard, medium plasticity. Sand, coarse
grained, angualar. Gravel up to 0.75" diameter, cohesive,
slightly moist
5% Gravel; 5% Sand; 90% Fines

Well Graded SAND with Gravel
Dark Gray Sand, fine to coarse grained, angular. Gravel up
to 0.5" diameter
5% Gravel; 95% Sand
Lean CLAY with Sand
Dark Gray Clay, hard, medium plasticity, slightly moist. Sand,
coarse grained. No gravel
5% Sand; 95% Fines

Lean CLAY with Sand and Gravel
Dark Gray Clay, hard, low plasticity. Sand, coarse grained,
sub-angular. Gravel, sub-angular
10% Gravel; 10% Sand; 80% Fines

Well Graded SAND with Clay
Dark Gray Sand, loose, wet. Sand, medium to coarse
grained, sub-angular to angular
95% Sand; 5% Fines
Lean CLAY with Sand
Same description as 126-136.25 ft bgs
5% Sand; 95% Fines
Gravelly Lean CLAY with Sand & Silt
Dark Gray Clay, hard, moist. Sand, angular to sub-angular
sand. Gravel, trace cobbles, gravel up to 2" diameter
20% Gravel; 15% Sand; 65% Fines
Gravelly Lean CLAY with Sand & Silt
Same description as 140-143.5 ft bgs but with weathered
granite gravels and cobbles; large cobble at 151.5 ft bgs
20% Gravel; 15% Sand; 65% Fines

125.0

138.0

140.0

6.5

11.0

27.0

Extremely hard drilling

hard drilling

Lost bottom ~ft of run

Large amount of sand going through
mud puppy from formation
Stop drilling @ 1715 on 2/14/18;
Start drilling @ 0850 on 2/15/18;
Additional runto recover bottom ~5 ft
of run + 2 addiitional ft to 140' bgs

Came out of core hot
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START : 2/13/2018 END : 2/15/2018

DRILLING METHOD AND EQUIPMENT : Terrasonic 150CC, 11" cond. casing, 10" outer casing, 8" barrel (0'-20' bgs); 6" outer casing, 4" barrel (20'-210' bgs), Rotosonic

PROJECT : NAS Whidbey Island Ault Field, Oak Harbor, WA
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Gravelly Lean CLAY with Sand & Silt
Same description as 143.5-157 ft bgs, but hard, phenocrysts
of olivine, quartz, and feldspar apparent; large cobbles at
161.5
20% Gravel; 15% Sand; 65% Fines

Gravelly Lean CLAY with Sand & Silt
Same description as 157-165 ft bgs, but angular to rounded
gravel up to 2" diameter
20% Gravel; 15% Sand; 65% Fines

Gravelly Lean CLAY with Sand & Silt
Same description as 165-169.5 ft bgs but Dark Grayish
Brown
20% Gravel; 15% Sand; 65% Fines

Gravelly Lean CLAY with Sand & Silt
Same description as 169.5-174 ft bgs, but increased gravel
with depth, hard, low plasticity
20% Gravel; 15% Sand; 65% Fines

155.0

167.0

18.0

25.0

Hard drililng
Cores come out in long, unbroken
sections

Cores come out hot; Hard drilling

Extremely hard drilling
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LOCATION : Oak Harbor, WA  (488678.1 N, 1189640.4 E)

ELEVATION :  92.1 ft
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LOGGER : E. Cutler

BORING NUMBER:

START : 2/13/2018 END : 2/15/2018

DRILLING METHOD AND EQUIPMENT : Terrasonic 150CC, 11" cond. casing, 10" outer casing, 8" barrel (0'-20' bgs); 6" outer casing, 4" barrel (20'-210' bgs), Rotosonic

PROJECT : NAS Whidbey Island Ault Field, Oak Harbor, WA
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Gravelly Lean CLAY with Sand & Silt
Same description as 174-180 ft bgs, but abundant shale
fragments (green), shale fragments increase with depth
20% Gravel; 15% Sand; 65% Fines

SHALE
Sharp contact at 184.5 ft bgs
Pale Green, thinly bedded (1/8"), weak, dry, platy texture;
slight increase in moisture on fresh surfaces at 188.5 ft bgs

SHALE
Same description as 184.5-195 ft bgs; intact 2.5-ft section,
one clear fracture, no evidence of groundwater flow through
fracture, no staining of secondary mineralization; Fe staining
along cleavage surfaces at 201.5 ft bgs

Bottom of Boring at 210.0 ft bgs on 2/15/2018

182.0

190.0

195.0

210.0

12.0

9.5

11.0

Shale completely pulverized; not 
able to determine whether fractured 
due to pulverization from drill

Extremely hard drilling

1230 Stop drilling for lunch; 1305 
Resume drilling
1330 Stopped drilling for rig 
maintenance; 1345 Resume drilling 
Intact shale segment from 195-
197.5 ft bgs
Used water to drill from 195-207 ft 
bgs

1440 Stopped drilling @ 210 ft bgs 
on 2/15/18; Backfill with bentonite 
grout from 210-95 ft bgs; 6" OD 
Sch. 80 PVC sump 95-90 ft bgs, 6" 
OD stainless steel screen w/ 0.010" 
slot 90-70 ft bgs, 6" OD well casing 
90-20 ft bgs, 6" stainless steel 
casing 20-0 ft bgs, flush mount 
completion.
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LOGGER : E. Cutler

BORING NUMBER:

START : 2/13/2018 END : 2/15/2018

DRILLING METHOD AND EQUIPMENT : Terrasonic 150CC, 11" cond. casing, 10" outer casing, 8" barrel (0'-20' bgs); 6" outer casing, 4" barrel (20'-210' bgs), Rotosonic
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Start: 1415
Finish: 1545

13
15
18

14
16
9

11
5
7

7
7
10

16
21
19
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SP

ML

CL

GRAVEL

<1' concrete at ~4' (driller interpretation)

Brown and gray silty sandy GRAVEL

2 x 3" lenses, 1 gray 1 brown (bottom)
Fine SAND (medium dense) (dry) (no odor, no staining) (fill)

Grading dark grayish brown silty fine SAND (medium dense)
(damp) (no odor, no staining) (fill)

Same as above (no odor, no staining) (fill)

Dark gray with brown mottling SILT, trace fine sand, trace shell
fragments (non-plastic) (stiff) (very moist) (no odor, no staining)
(fill)

Dark gray, light gray, brown, tan mottled CLAY (non-plastic)
(hard) (damp) (no odor, no staining) (fill)
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Location N 492334.45, E 1201493.2
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CME75
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100
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43.2 ft

11
14
14

30
50/6"

50/6"

50/6"

50/6"

SP Brownish gray fine SAND (medium dense) (dry) (no odor, no
staining) (fill), silty at very end of nose cone, native contact

Gray very fine to fine SAND, little silt (very dense) (dry) (no odor,
no staining) (native)

Same as above (moist)

Same as above (wet to saturated)

Same as above, little fine gravel (saturated)

Boring was completed to 50' bgs.
Groundwater was encountered at 43.2 ft bgs.
Boring was completed as monitoring well:

+3-40 ft bgs   Schedule 40 PVC casing
40-50 ft bgs   Schedule 40 PVC 0.010 slot screen
0-3 ft bgs   Concrete
3-35 ft bgs   Bentonite backfill
35-38 ft bgs   Bentonite chips 3/8"
38-50 ft bgs   2/12 Monterrey sand
Aboveground monument
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100

100

100

33

45

Start: 1000
Finish:

5
6
6

7
6
7

10
7
10

10
7
11

10
12
12

ML

SP

GRAVEL

Dark gray gravelly SILT, shell fragments (non-plastic) (medium
soft) (damp) (no odor, no staining) (marine deposit fill)

Grading dark gray and dark brown mottled gravelly SILT, little fine
sand, shell fragments, root organics and trace native grass (non
plastic) (medium soft) (damp) (no odor, no staining) (marine
deposit fill)

Grading dark grayish brown SILT, root organics and likely native
grass fragments (low plasticity) (soft) (no odor, no staining) (fill)

Same as above (medium plasticity) (no odor, no staining)

Same as above
Gray fine SAND (damp) (no odor, no sheen) (fill)
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for Lab
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140 lb wireline

9" O.D.

Cascade Drilling

D&M

Drill Rig
Type

Well Installed

Date(s)
Drilled E. LillywhiteLogged By

Hammer
Data

Sampling
Method

Drilling
Method

Total Depth
of Borehole

Groundwater Level

Hollow Stem Auger

Borehole
Backfill

Drill Bit
Size/Type

Checked By

Location N 492179.74, E 1201516.51

42.5 ft bgs ATD

CME75

7/9/15

Drilling
Contractor 50 feet bgs

Ground Surface
Elevation (feet MSL)
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66

75

66

100

100

42.5 ft

31
50/6"

29
31
30

33
50/6"

33
50/6"

75
50/6"

Grading gray very fine to fine SAND, trace medium sand, little
fine gravel, cobble in shoe (density unknown due to cobble) (dry)
(no odor, no staining) (native)

Same as above

Same as above (dense) (moist)

Same as above (wet to saturated)

Same as above (saturated)

Boring was completed to 50' bgs.
Groundwater was encountered at 42.5 ft bgs.
Boring was completed as monitoring well:

+3-40 ft bgs   Schedule 40 PVC casing
40-50 ft bgs   Schedule 40 PVC 0.010 slot screen
0-3 ft bgs   Concrete
3-35 ft bgs   Bentonite backfill
35-38 ft bgs   Bentonite chips 3/8"
38-50 ft bgs   2/12 Monterrey sand
Aboveground monument
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30 ft

Start: 0830
Finish: 1000

13
21
22

8
12
13

15
15
16

21
30
30

23
30
29

SP Native vegetation
Brown fine SAND with gravel, poorly sorted, rounded gravel to 2"
(moist) (native)

Brown fine SAND, poorly sorted, no gravel, rounded (no odor)

Same as above

Same as above

Same as above

Same as above (increasing moisture but not saturated)
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0.0
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Retained
for Lab
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for Lab
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140 lb wireline

9" O.D.

Cascade Drilling

D&M

Drill Rig
Type

Well Installed

Date(s)
Drilled D. HoseLogged By

Hammer
Data

Sampling
Method

Drilling
Method

Total Depth
of Borehole

Groundwater Level

Hollow Stem Auger

Borehole
Backfill

Drill Bit
Size/Type

Checked By

Location N 492538.65, E 1201475.33

30 ft bgs ATD

CME75

7/16/15

Drilling
Contractor 37 feet bgs

Ground Surface
Elevation (feet MSL)
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100

100

19
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23
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40
50
50
50

SP Same as above, medium SAND (wet, saturated at 30')

Same as above (wet to saturated)

Boring was completed to 37.0' bgs.
Groundwater was encountered at 30.0 ft bgs.
Boring was completed as monitoring well:

+2.75-27 ft bgs   Schedule 40 PVC casing
27-37 ft bgs   Schedule 40 PVC 0.010 slot screen
0-3 ft bgs   Concrete
3-25 ft bgs   Bentonite chips 3/8"
25-37 ft bgs   2/12 Monterrey sand
Aboveground monument
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100

100

100

100

100

20.5 ft

Start: 1245
Finish: 1330

6
5
6

13
15
20

15
20
20

20
20
20

13
14
50

Native vegetation
Brown fine SAND with gravel to 2", some silt (loose) (moist)
(native)

Grading brown fine SAND, no gravel, poorly sorted (moist) (no
odor)

Same as above

Same as above

Grading coarse SAND with gravel to 1" (wet)

Same as above (saturated)

Boring was completed to 27.0' bgs.
Groundwater was encountered at 20.5 ft bgs.
Boring was completed as monitoring well:

+2.9-17 ft bgs   Schedule 40 PVC casing
17-27 ft bgs   Schedule 40 PVC 0.010 slot screen
0-3 ft bgs   Concrete
3-15 ft bgs   Bentonite chips 3/8"
15-27 ft bgs   2/12 Monterrey sand
Aboveground monument
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Finish: 1000
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Native vegetation
Brown fine SAND and GRAVEL, gravel to 2", subrounded (loose)
(native)

Grading dark brown to gray fine SAND, minor rounded gravel to
1/4", poorly graded (dry to moist)

Same as above, brown, no gravel

Same as above (increasing moisture)

Same as above (saturated)

Brown silty fine SAND, silt 50% (non-plastic) (no odor, no
staining)

Boring was completed to 26.5' bgs.
Groundwater was encountered at 19.0 ft bgs.
Boring was completed as monitoring well:

+2.9-16 ft bgs   Schedule 40 PVC casing
16-26 ft bgs   Schedule 40 PVC 0.010 slot screen
0-3 ft bgs   Concrete
3-14 ft bgs   Bentonite chips 3/8"
14-26 ft bgs   2/12 Monterrey sand
Aboveground monument
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140 lb wireline
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Cascade Drilling

D&M

Drill Rig
Type

Well Installed

Date(s)
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Data
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Method

Drilling
Method

Total Depth
of Borehole

Groundwater Level

Hollow Stem Auger

Borehole
Backfill

Drill Bit
Size/Type

Checked By

Location N 492248.19, E 1201292.06

19 ft bgs ATD

CME75

7/17/15
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Contractor 26.5 feet bgs
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Elevation (feet MSL)
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33
50/6"

Brown gravelly SAND, some silt (loose) (dry) (non-recognized odor, black
staining) (fill)

Gray fine SAND (loose) (dry) (unknown cleaner-like odor) (fill)

Gray very fine SAND, wood - milled and round ~3" (medium dense) (dry)
(no odor) (fill)

Gray very fine to medium SAND (dense) (dry) (no odor, no stain)

Same as above, trace light gray to white concrete dust, powdery at 25.5'
(very dense) (no odor, no stain) (probable fill/native interface)
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CME75

E. LillywhiteLogged By

Ground Surface
Elevation (feet MSL)

Drill Bit
Size/Type

Checked By

Groundwater Level (feet bgs) 41 ft bgs ATD

60 feet bgs

7/8/15

Drilling
Method

9" O.D.

Drilling
Contractor

Date(s)
Drilled

Hammer
Data

Borehole
Backfill

Drill Rig
Type

D&M

Cascade Drilling

Location N 492466.8, E 1201599.42

Hollow Stem Auger Total Depth
of Borehole

Sampling
Method 140 lb wireline

Bentonite Chips
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50/6"

34
50/6"
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50/6"
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50/6"

42
50/6"

50/6"

50/6"

41 ft

Gray very fine to medium SAND, trace gravel (very dense) (dry) (no odor,
no staining) (native)

Gray fine to coarse SAND, little gravel (very dense) (dry) (no odor, no
staining)

Same as above (grades to wet)

Same as above (saturated)

Same as above

Heave, same as above

Heave

Boring was completed to 60' bgs.
Groundwater was encountered at 41.0' bgs.
Boring was backfilled with bentonite.
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Gray CLAY, trace peat, little fine shell fragments (non-plastic) (soft) (dry)
(no odor, no staining) (fill)

Gray fine SAND, cobble in shoe (medium dense) (damp to dry) (no odor,
no staining)
Grading brown
Grading gray

Light gray very fine to fine SAND (dense) (no odor, no staining) (native)

Same as above (no odor, no staining)

Gray very fine to fine gravelly SAND (dense) (no odor, no staining) (native)
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Ground Surface
Elevation (feet MSL)

Drill Bit
Size/Type
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Groundwater Level (feet bgs) 41 ft bgs ATD

41.5 feet bgs

7/20/15

Drilling
Method

9" O.D.

Drilling
Contractor

Date(s)
Drilled

Hammer
Data

Borehole
Backfill

Drill Rig
Type

D&M

Cascade Drilling

Location N 492359.04, E 1201631.06

Hollow Stem Auger Total Depth
of Borehole

Sampling
Method 140 lb wireline

Bentonite Chips
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Same as above (very dense) (moist)

Same as above

Gray fine SAND (very dense) (very moist, grading to saturated at 41') (no
odor, no staining)

Boring was completed to 41.5' bgs.
Groundwater was encountered at 41' bgs.
Boring was backfilled with bentonite.
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Brown, dark brown and gray SILT/SAND/GRAVEL (dense) (dry) (no odor,
no stain) (fill)

Dark gray gravelly CLAY, shell fragments (non-plastic) (soft) (dry) (no
odor, no staining) (fill) (marine deposit)

Dark brownish gray CLAY (medium plastic) (soft) (moist) (no odor, no
staining) (fill)

Medium gray fine SAND, trace gravel (loose) (moist) (no odor, no staining)
(fill), possibly reworked till from former borrow area

Same as above
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Ground Surface
Elevation (feet MSL)

Drill Bit
Size/Type

Checked By

Groundwater Level (feet bgs) ~43 ft bgs ATD

48 feet bgs

7/17/15

Drilling
Method

9" O.D.

Drilling
Contractor

Date(s)
Drilled

Hammer
Data

Borehole
Backfill

Drill Rig
Type

D&M

Cascade Drilling

Location N 492443.93, E 1201506.56

Hollow Stem Auger Total Depth
of Borehole

Sampling
Method 140 lb wireline

Bentonite Chips
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43 ft

Medium gray very fine to fine SAND, little gravel (very dense) (moist) (no
odor, no staining) (native)

Same as above

Same as above

Same as above (saturated)

Boring was completed to 48' bgs.
Groundwater was encountered at ~43' bgs.
Boring was backfilled with bentonite.
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Gray CLAY (soft) (dry) (non-plastic)
Brown SILT/SAND/GRAVEL, root organics (medium dense) (damp) (no
odor, no staining) (fill)
Brown SILT/SAND, little gravel, highly organic with roots, small twigs,
grasses (loose) (damp) (organic odor, no staining) (fill)

Same as above mixed with gray clay, very disturbed (non-plastic) (medium
soft) (organic odor, no staining) (fill)

Mostly gray fine SAND with balls of gray clay and brown clay (dense) (no
odor, no staining) (fill)

Gray fine SAND (very dense) (damp) (no odor, no staining) (native)
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Ground Surface
Elevation (feet MSL)

Drill Bit
Size/Type

Checked By

Groundwater Level (feet bgs) ~40 ft bgs ATD

40 feet bgs

7/20/15

Drilling
Method

9" O.D.

Drilling
Contractor

Date(s)
Drilled

Hammer
Data

Borehole
Backfill

Drill Rig
Type

D&M

Cascade Drilling

Location N 492277.89, E 1201582.15

Hollow Stem Auger Total Depth
of Borehole

Sampling
Method 140 lb wireline

Bentonite Chips
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Project: Rothbeck Ravine

Project Number:     60419897 Sheet 1 of 2
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Start: 1145
Finish:
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SB-4-
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RR-
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35

RR-
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40
Retained
for Lab

100

100

100

22
50/6"

12
20
30

27
50/6" 40 ft

Gray very fine to fine SAND, trace gravel (very dense) (damp) (no odor, no
staining) (native)

Gray fine SAND, trace gravel (very dense) (damp to moist) (no odor, no
staining) (native)

Same as above (very moist grading to wet)

Boring was completed to 40' bgs.
Groundwater was encountered at ~40' bgs.
Boring was backfilled with bentonite.

0.0

0.0

N
um

b
er

R
ec

ov
er

y 
(%

)

G
ra

p
hi

c 
Lo

g

MATERIAL  DESCRIPTION REMARKS AND
OTHER TESTS

T
yp

e

E
le

va
tio

n,
fe

et

U
S

C
S

D
ow

n
ho

le
D

ep
th

, f
ee

t

P
ID

/O
V

M
(p

pm
)

B
lo

w
s/

 6
in

.

SAMPLES

Project Location:   NAWSI

Project: Rothbeck Ravine
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Light brown gravelly sandy fine SILT (dry) (no odor, no staining) (fill)

Gray with brown mottling gravelly CLAY (damp to moist) (no odor, no
staining) (fill)

Gray fine sandy SILT, trace brown mottling (medium dense) (moist) (no
odor, no staining) (fill)

Boulder or concrete at 22.5' during drilling per driller

Gray very fine to fine SAND (medium dense) (moist) (no odor, no staining)
(probable fill due to blow counts and surrounding borings)
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MATERIAL  DESCRIPTION REMARKS AND
OTHER TESTS
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SAMPLES

CME75

E. LillywhiteLogged By

Ground Surface
Elevation (feet MSL)

Drill Bit
Size/Type

Checked By

Groundwater Level (feet bgs) ~45 ft bgs ATD

60 feet bgs

7/12/15

Drilling
Method

9" O.D.

Drilling
Contractor

Date(s)
Drilled

Hammer
Data

Borehole
Backfill

Drill Rig
Type

D&M

Cascade Drilling

Location N 492371.27, E 1201390.27

Hollow Stem Auger Total Depth
of Borehole

Sampling
Method 140 lb wireline

Bentonite Chips

Project Location:   NAWSI

Project: Rothbeck Ravine

Project Number:     60419897 Sheet 1 of 2

0

5

10

15

20

25

30

Log of Boring RR-SB-5
E

N
V

2 
W

/O
 W

E
LL

  J
:\

P
R

O
JE

C
T

S
\G

R
F

X
\A

E
C

O
M

 P
R

O
JE

C
T

S
\6

04
19

89
7 

N
A

S
W

I O
A

K
 H

A
R

B
O

R
\6

04
19

89
7_

R
O

T
H

B
E

C
K

_R
A

V
IN

E
_L

O
G

S
.G

P
J 

 U
R

S
S

E
A

3B
 A

E
C

O
M

.G
LB

  U
R

S
S

E
A

3.
G

D
T

  
11

/2
/1

5

Start: 1025
Finish:
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for Lab
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50/6"
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43
50/6"

39
50/6"

50/6"

50/6"

50/6"

45 ft

Gray fine SAND (very dense) (damp) (no odor, no staining) (native)

Gray very fine to fine SAND (very dense) (damp) (no stain, no odor)
(native)

Gray fine SAND (very dense) (very moist) (no odor, no staining) (native)

Grayish brown very fine to fine SAND (very dense) (wet) (no odor, no
staining) (native)

Gray fine SAND (very dense) (no odor, no staining) (saturated) (native)

Same as above

Same as above

Boring was completed to 60' bgs.
Groundwater was encountered at ~45' bgs.
Boring was backfilled with bentonite.
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for Lab
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Light gray sandy SILT, some fine gravel (loose) (dry) (no odor, no staining)
(fill)

Light-medium GRAY silty clayey fine SAND (slightly plastic) (loose) (moist)
(no odor, no staining) (fill)

Light brown gravelly CLAY (medium plastic) (soft) (moist) (no odor, no
staining) (fill)

Light brown clayey GRAVEL, some sand (non-plastic) (dense) (moist) (no
odor, no staining) (fill)

Gray fine to medium SAND, trace fine gravel (medium dense) (dry) (no
odor, no staining) (fill)
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MATERIAL  DESCRIPTION REMARKS AND
OTHER TESTS
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SAMPLES

CME75

E. LillywhiteLogged By

Ground Surface
Elevation (feet MSL)

Drill Bit
Size/Type

Checked By

Groundwater Level (feet bgs) ~45 ft bgs ATD

60 feet bgs

7/8/15

Drilling
Method

9" O.D.

Drilling
Contractor

Date(s)
Drilled

Hammer
Data

Borehole
Backfill

Drill Rig
Type

D&M

Cascade Drilling

Location N 492260.22, E 1201431.84

Hollow Stem Auger Total Depth
of Borehole

Sampling
Method 140 lb wireline

Bentonite Chips

Project Location:   NAWSI

Project: Rothbeck Ravine

Project Number:     60419897 Sheet 1 of 2
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Start: 1505
Finish:



RR-
SB-6-

30
Retained
for Lab
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SB-6-

35

RR-
SB-6-

40
Retained
for Lab

RR-
SB-6-

45

RR-
SB-6-

50

RR-
SB-6-

55

RR-
SB-6-

60

100

100

100

100

100

100

100

30
20
30

36
50/6"

37
50/6"

27
31
30

50/6"

50/6"

50/6"

45 ft

Same as above with little coarse sand, 2" silt lense, gray/brown and plastic
at 31.25' (dense) (dry [sand], very moist [silt]) (fill) (no odor, no staining)
(fill)

Gray fine to medium SAND, trace fine gravel (dense) (dry) (no odor, no
staining) (native)

Gray fine SAND, trace silt in shoe as small "balls" (dense) (damp) (no
odor, no staining)

Same as above (wet)

Same as above (saturated)

Same as above (saturated)

Same as above, some medium sand

Boring was completed to 60' bgs.
Groundwater was encountered at ~45' bgs.
Boring was backfilled with bentonite.
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T
yp

e

E
le

va
tio

n,
fe

et

U
S

C
S

D
ow

n
ho

le
D

ep
th

, f
ee

t

P
ID

/O
V

M
(p

pm
)

B
lo

w
s/

 6
in

.

SAMPLES

Project Location:   NAWSI

Project: Rothbeck Ravine
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PROJECT NUMBER 01-0817-07-0 
PROJECT NfttlE NAS Uhidbey Op 
LOCATION: Oak Horbop. Uoahin 
ORIU-rNG COMPANY: Pooderoso 
RIG TYPE 1 NUMBER- Mobile 08 

DRILLING METHOD- HolloM Ste- 
HEATHER Sunny, NOO 
FIELD PARTY- Robbi Hi(la. Sl 

GEOLOGIST. To. Oubfl. Par Jen 
DATE BEGUN •• 03/12/91 
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PROJECT NUMBER 01-0817-07-0 
PROJECT NAME HAS Uhidbey Op 
LOCATION Ook Horbor, Uoahir 
DRILLING COMPANY Ponderoao 
RIG TYPE i NUMBER Mobile B£ 

DRILLING HETHOO: Hoi ION Stem 
UEnTHER= Sunny. Hann 
FIELD PnRTT= Robbi Hit la, S 

GEOLOGIST: To« Oube. POM Jen 
DATE BEGUN: 09/12/91 

x 
»— 

a. Ul 
a 

190 - 

2D.O - 

a.o - 

ZZ.O - 

a.o - 

M.O - 

25.0 - 

26-0 - 

270 - 

280 - 

Z90 - 

X.O - 

31-0 - 

32 0 - 

330 - 

310 - 

350 - 

XO - 

370 - 

380 - 

a 

ri|; 
0 <• 
CO OT 

- 

5 
S 
•-1 

W 

n 

fl 

(E 

Ul 

CO 

• 

> 

u 
(-1 

0 

1-1 

S 

C-TC-I n onoruni i- i nc 
BOREHOLE NUMBER 

6-1 

1571-0-0 FIELD BOOK NO HS-1 

aerobic Unit 1 TOTAL OEPTH 50.0 
19-ton GROUND SURFACE ELEVATION 151.6 
Drilling SHEET' OF. 

w 
. 

STATIC UATER LEVEL 
AU9cr UO'Uhile Orillinci AB-ATter Borinq 

Oepth(ft) 92.00 AB 

teve Dronn r,,,,,, ,„,,,, 
*'"" Ocrte: 10/ia/M. 

"ATE OWLETEO: 09/12/91 '—————————'—————————l 

LOCATION OlAOTAfl 

Some 03 previous samples, grovel content 
decrees ing; SP (Voshon Advonce Outuoshi 

^ 

Some 03 previous samples 

>- 
§ 

^— 
i-< 

i 

--w.-;::^ 

:.;-;- -:-•-.- . 

-8. 

(BLS) 

90.62 M 

U/13^1 

/ 

- 

-'. 

: 

: 

'•sS 

yx 

3 
m 

>-< 
t— 
< 

) 

=sa 
y 

n. r 
^ 

^"r 
^P 

" E 
ll 

|| 

11 

f i 

Ft 
f.i 

1' i 

i 

^ 

^ 
! 

i 
r, 

s. 

j 
^ 
ri 
»; 

i 
il 
ir 

? 

| 

i I 
[K 
a 

| 
»' 

T; 

T 

?1 



PROJECT NUMBER 01-0817-07-0 
PROJECT NAHE. We Uhidbey Op 
LOCATION: Oak Harbor, Uashin 
OBILLINS COMPANY- Ponderoaa 
RIG TYPE S. NUMBER' nubile 86 

DRILLING METHOD: Hollow Stem 
WEATHER- Sunny. wu 
FIELD PARTY Robbi Mil la. S 

GEOLOGIST. Ton Oube. Pa* Jen 
DATE BEGUN: 09/12/91 
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PROJECT NUMBER 01-0817-07-0 
PROJECT NWE. We Uhidbey Op 
LOCATION: Ook Horbor. Uoshin 
GRILLING COtlPANT Ponderoao 
RIG TYPE S. NUMBER Reich 65C 

DRILLING tiETHOO Air Rotary 
UEATtCR. Cool. overcoat 
FIELO PARTY Hike Robirwon, 
GEOLOGIST: Vickie HetcolFt 
DATE BEGUN: 09/19/91 
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PROJECT NUTCER: 01-0817-07-0 
PROJECT NAME MAS Uhidbey Op 
LOCATION; Oak Harbor. Uaahin 
DRILLING COMPANY Pooderoso 
RIG TYPE i NUH8ER- Reich 650 

"BILLING METHOD. Air Rotory 
HEATHER Coot, overcoat 
FIELO PARTY Hik« Robinxon, 
GEOLOGIST: Vickie rtetcolft 
DATE BEGUN: 09/19/91 
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PROJECT NUH8ER 01-0817-07-0' 
PROJECT NA11E MAS Uhidbey Op 
LOCATION: Ook Harbor. Uoahin 
DRILLING COMPANY Ponderoaa 
BIG TYPE t NUtlBER Reich 650 

OPH-LING-nETHOO: Air Rotary 
UEATHER: Cool. overcoat 
FIELO PARTY Hik* Robirwon, 
GEOLOGIST Vickie rietcalft 
DATE BEGUN; 09/19/91 
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PROJECT NUHBER 01-0817-07-0 
PROJECT NAME- HAS Uhidbey Of 
LOCATION Ook Hopbor. Uoshir 
DRILLING COtlPANY Ponderoao 
RIG TYPE & NUMBER Reich 65C 

ORILLING nETHOO Aip Rotary 
ICATHER- Cool, overcoat 
FIELD PAftTY Hik« Robinson. 
GEOLOGIST. Vickie netcolft 
DATE BEGUN: 09/19/91 
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PROJECT NLfflSER "01-08.1.7-07-0571-0-13 FIELO BOOK 

PROJECT NAHE NAS Uhidbey Opcroble Unit 1 

LOCATION: Ook Horbor. Uoohinaton 
DRILLING COMPANY Ponderoao Ori11 ing 
RIG TYPE i NUMBER Reich 650 
(WILLING nETHOO Aip Rotary Kith cosing advance 
HEATHER Cool, overcoat 
FIELD PARTY Hike Robinson, Todd Lively 
GEOLOGIST Vickie Metcolft 
DATE BEGUN' 09/19/91 DATE COHPLETED 10/01/91 
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PROJECT NUMBER 53308S0.30 

PROJECT NAME CTOOOa^Whid 
LOCATION HAS Whidboy bland. W 
DRILLING COMPANY SoilSampOm 
RIG TYPE & NUMBER RwwwfM 
DRILLING METHOD Percussion 

WEATHER Rainy. Cold 

FELDPARTY Rob Rau. Sol Samp 
GEOLOGIST RobRau 
DATE BEGUN 12093 
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PROJECT NUMBER S330860.30 

PROJECT NAME CTO 0086. WMD 

LOCATION NASWhidtwy Island. V 

DRILLING COMPANY SoaSampBn 
RIG TYPE & NUMBER RavwseAl 
ORIll^G METHOD Peicusaon 
WEATHER Rainy. Cold 

FELDPARTY Rob Rau, Sol Samp 
GEOLOGIST RobRau 
DATE BEGUN 12/2/93 
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PROJECT NUMBER 5330860.30 
PROJECT NAME CTO 0086. Win 
LOCATION NASWhidbeyblarxU 
DRILLING COMPANY Sol Sampfil 
RIG TYPES NUMBER ReverseA 
DRILLING METHOD Percussion 

WEATHER Rainy. Cold 

. 

FELDPARTY RobRau.SoISamf 
GEOLOGIST RobRau 
DATE BEGUN 12093 
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PROJECT NUMBER 533086030 

PROJECT NAME CTO 0086. Whidbey Area 6 Landfill TOTAL DEPTH 220 (eat 
LOCATION NASWhidbey Island. WA GROUND SURFACE ELEVATION Appron. 17Heet 
DRILLING COMPANY Soil Sanplmg Semca SHEET 1 OF 12 

tT/BWIaM fvs 

DRILLING METHOD Percussion 

WEATHER Rainy, Cold 

FELD PARTY Rob Rau.Sol Samp 
GEOLOGIST RobRau 
DATE BEGUN 12/2/93 Data 12W92 
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PROJECT NUMBER 533086030 

PROJECT NAME CTO 0088. Wudbey Area 6 Landfill TOTAL DEPTH 220 fast 

LOCATION NASWhidbey bland. WA GROUND SURFACE ELEVATION Appro. ITHeal 
DRILLING COMPANY Sol Sampfng Service SHEET 1 OF 12 
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PROJECT NUMBER 533086030 
PROJECT NAME CTOOOaS.WhidbeyAreaCLandfil TOTAL DEPTH 220 feat 

LOCATION NASWNdbay Island. WA GROUND SURFACE ELEVATION Appro. 171 (eat 
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PROJECT NUMBER 5330860-30 
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PROJECT NUMBER 533086030 

PRCUECTNAME CTOOOaS.WhidbayAreaSlandIM TOTALOEPTH 220(eal 
LOCATION NASWhidbey (stand. WA GROUND SURFACE ELEVATION Appro. 171 feet 
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PROJECT NUMBER 5330860.30 

PROJECT NAME CT00086.WhidbayArea6UndM TOTAL DEPTH 220 teal 
LOCATION NAS WMdboy Island, WA GROUND SURFACE ELEVATION Approx. 171 (eel 
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PROJECT NUMBER 5330860.30 

PROJECT NAME CTO 0086, Whidbay Area 6 LandU 

LOCATION NASWhidboy Island. WA 

DRILLING COMPANY Sol SampGng Sowa 
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PROJECT NUMBER 533086030 

PROJECT NAME CT00086.WhidbayAraa6landlM TOTAL DEPTH 2201ae< 

LOCATION NASWhidbeyUawl.WA GROUND SURFACE ELEVATION Appnn. 171 lost 
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PROJECT NUMBER 5330860.30 

PROJECT NAME CTO 0086. Whk 

LOCATION NAS Whidbay Uand. V 
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PROJECT NUMBER 01-081.7-07-0 
PROJECT NAME: We Uhidbey Op 
LOCATION: Oak Harbor. Uoahin 
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PROJECT NUMBER 01-0817-07-0 
PROJECT NAME- HAS Uhidbey Of 
LOCATION Ook Horbor. Uoahir 
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PROJECT NUMBER 01-0817-07-0 
PROJECT NAME MAS Uhidbey Op 
LOCATION Oak Harbor. Uaahin 
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Attachment 2 
Well Development Logs 

































  

  

Attachment 3 
Survey Report 





Existing Monitoring Wells
Whidbey Island Naval Air Station - Ault Field
Oak Harbor, WA
Survey Date: May 2018

Top of PVC Top of Metal
Existing Wells Casing Case Ground
Point Id Elev Elev Elev
29-MW-4 96.159 96.423 94.266
N29-22D 99.521 99.834 95.933
4-MW-3 85.212 85.733 82.832
MW-201 99.654 100.023 97.533
MW-200 95.922 96.495 93.864
MW-202 89.462 90.031 Flush Mount
MW-204 96.609 97.165 Flush Mount
MW-3 89.331 89.556 Flush Mount
N2-7S 97.999 98.275 96.665
N2-3 122.403 122.852 121.971
N2-8 87.884 88.598 87.474
N2-9 87.564 88.212 86.986
N3-12 99.112 99.701 98.248
3-MW-2 84.948 85.223 82.708

*Horizontal Coordinates were not established for Existing Wells because CH2M already has that information

Notes:
1.  VERTICAL DATUM: NAVD88
BENCHMARKS USED (PER NGS DATA SHEET)
FIRE ELEV:  97.870 *STANDARD BRONZE DISK STAMPED "FIRE, 1951" SET IN CONCRETE BLOCK

2.  EQUIPMENT USED: LEICA DNA10 DIGITAL LEVEL

\\PDXFPP01\Groups\NWT\SURVEY\_Projects\Whidbey Isl Navy Base\Deliverables\
Whidbey Isle MWs.xlsx 1 of 1 5/4/2018 2:31 PM



Set Monitoring Wells

Whidbey Island Naval Air Station ‐ Ault Field
Oak Harbor, WA
Survey Date: March 2018

Top of Metal Top of PVC

New Wells Case Casing

Point Id  Northing  Easting Elev Elev

MW‐605 496011.657 1200073.919 30.562 30.269

MW‐606 496551.205 1200405.991 16.337 16.112

MW‐607 496664.598 1200992.787 19.153 18.895

MW‐608 494698.521 1200421.099 49.469 49.184

MW‐609 494571.867 1200607.071 53.094 52.754

MW‐610 494401.082 1200544.453 56.991 56.717

MW‐611 494569.614 1203629.960 101.126 100.660

MW‐612 490240.070 1189445.221 87.423 87.143

MW‐613 490272.463 1188887.696 92.939 92.688

MW‐614 489730.101 1189248.989 89.360 89.108

MW‐615 488678.088 1189640.435 92.061 91.667

Top of Metal Top of PVC

Existing Wells Ground Case Casing

Point Id  Northing  Easting Elev Elev Elev

MW‐N26C 87.550 89.420 89.195

MW‐N2‐5 91.807 93.112 92.906

MW114 96.095 95.289

*Horizontal Coordinates were not established for Existing Wells because CH2M already has that information

Notes:

1. HORIZONTAL DATUM: NAD83/11, WASHINGTON STATE PLANE COORDINATE SYSTEM, NORTH ZONE NAD83/11
US SURVEY FOOT
HORIZONTAL COORDINATES WERE OBTAINED BY RTK USING THE WASHINGTON STATE REFERENCE NETWORK (WSRN)

2.  VERTICAL DATUM: NAVD88
BENCHMARKS USED (PER NGS DATA SHEET)
TORPEDO ELEV:  137.780 *STANDARD BRONZE DISK STAMPED "TORPEDO, 1951" SET IN CONCRETE BLOCK
FIRE ELEV:  97.870 *STANDARD BRONZE DISK STAMPED "FIRE, 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\
Whidbey Isle MWs.xlsx 1 of 1 3/16/2018 3:50 PM
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Attachment 5 
Groundwater Elevation Data  
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Archaeological Monitoring Technical 

Memorandum 



T E C H N I C A L  M E M O R A N D U M

EC0328181056SEA LEGAL ENTITY (IF APPLICABLE) 1 

Archaeological Monitoring of NAS Whidbey Island 
Phase 1 Monitoring Wells, Ault Field Off-Base Location 
Residences 1 & 2. 
PREPARED FOR:   Department of the Navy Naval Facilities Engineering Command Northwest 

Under the: NAVFAC CLEAN 9000 Program. Contract N62470-16-D-9000 

PREPARED BY:  Matthew J. Steinkamp M.S., RPA 

DATE:   March 21, 2018 

At the request of NAVFAC NW, CH2M conducted archaeological monitoring of well drill borings in 
support of the Phase 1 Site Investigations at Residence 1 (Boring MW-611) (Figure 1 and 2) and 
Residence 2 (Boring MW-615) (Figures 3 and 4). On February 12 and 13 and February 19 and 20, 2018, 
CH2M geoarchaeologist Matthew Steinkamp, M.S., Registered Professional Archaeologist, conducted 
archaeological monitoring of well drill borings in support of the Phase 1 Site Investigations. The Area of 
Potential Effect (APE) for each boring was 15.24 x 15.24 meters at each Residence (0.11-acres total). 

Methods 
Prior to set up and drill boring, the CH2M geoarchaeologist conducted a visual inspection of the ground 
surface at the boring location and within a surrounding 20-meter buffer for cultural resources pre-
boring clearance. Following drill equipment set up, the CH2M geoarchaeologist monitored three pre-
drill 7.5 cm diameter hand augers placed in a triangular arrangement around the proposed well drill 
location to determine presence/absence of buried utilities from 0 cm to 210 cm below ground surface 
(bgs) (Appendix A, Photo 1). The hand augured soils were visually inspected and hand-trowel sorted to 
determine the presence/absence of cultural resources or evidence of buried features or paleosols 
(buried surface soils).  

Following the utility hand auger clearance, the CH2M geoarchaeologist field monitored the sonic well 
drilling. The boring consisted of a 20 cm diameter continuous mechanized sonic drill coring and sample 
retrieval obtained by Yellow Jacket Drilling and collected by CH2M geologists (Appendix A, Photo 2).  

The samples (Appendix A, Photo 3) were logged by the CH2M geoarchaeologist from 0 cm to 210 cm 
bgs. Following retrieval of the 20 cm diameter, 0.45 m long sonic core bag samples, the sample bags 
were placed in a linear bottom to top alignment from 210 cm to 0 cm. Once aligned, the sample bags 
were cut longitudinally and photographed prior to logging, inspection and sampling.  

The samples were then visually inspected by the the CH2M geoarchaeologist to correlate and log soil 
horizons and sedimentary strata. The depth of soil horizon changes, such as O, Ap, A, Ab, E, B and C 
horizons and bioturbations (krotovinae), and stratigraphic changes such as fill and glacial sediments 
were recorded. Next, the soils and sediments were inspected for evidence of macro content (artifacts, 
wood, gravel, and roots), then trowel-sorted for micro content (fine artifacts, plant remains, organics, 
shell, seeds, bone, wood or camas charcoal, inclusions, etc.).  

Geoarchaeological logging of samples consisted of describing the Munsell soil color; structure; 
consistence (rupture resistance, stickiness, plasticity); grain size (feel and 10x hand lens inspection); 
presence of redoximorphic features, such as oxidation and reduction mottles, or Liesegang bands 
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(indicative of water table fluctuations and oxygen availability, iron content, gleying, etc.); presence or 
absence of archaeological materials or paleosols (intact buried soil horizons/sola); and depth of modern 
fill.  

Following field logging of samples, a roughly 250-gram grab sample of each soil horizon was obtained for 
field lab analysis. In the lab, the samples were air dried and first inspected under a Hastings Triplet 10x 
power hand lense, followed by a Russian MHKPOCKON MN6-2 24x power field microscope with built-in 
micrometer of .05 mm incremental scale. The lab samples were inspected for cultural evidence such as 
micro debitage, charred wood, bone, camas and seed fragments, as well as natural soil components, 
such as clay bridging, pore linings, insects, etc.  

Results 
Residence 1-Boring MW-611 (UTM 527450.07m E, 5354362.47m N, Zone 10, Elevation 31m) 
No artifacts or evidence of cultural features or paleosols were observed during the hand auguring and 
sonic boring. Hand augers 1-3 and Boring MW-611 exhibited the following stratigraphy;  

• 0-10 cm; A Horizon/Fill. 10YR 3/2 very dark grayish brown sandy loam, lightly compact from vehicle 
traffic, many fine grass roots. A Horizon is 3 cm thick, yet organic staining by leaching has reached to 
10 cm bgs. A Horizon formed in fill.

• 10-45 cm; Fill. 10YR 4/4 dark yellowish brown gravelly sandy loam, few (grass) roots confined to 
upper 5 cm, moist, granular structure, soft, 20% rounded pebbles and cobbles, few boulders 
observed, abrupt smooth boundary.

• 45-60 cm; Bw Horizon. 2.5Y 4/3 olive brown gravelly sandy loam, moist, granular to faint blocky 
structure, 10 % rounded pebbles, diffuse boundary. MN6 microcopy indicates slight water adhesion 
and sand grains ranging from .20 to .70 mm (medium to coarse sand) that is moderately sorted, with 
angular to subrounded grains of wide ranging mineralogy (lithic wacke sand).

• 60-210 cm; C Horizon. 2.5Y 5/3 light olive brown gravelly sand, few oxidation mottles. MN6 
microcopy indicates sand grains ranging from 0.20 to 1.1 mm (medium to very coarse sand) that is 
moderately sorted, with angular to rounded grains of wide ranging mineralogy (lithic wacke sand). 
Below 90 cm the sand alternates grain size ranges, and appears to represent multiple, normal graded 
depositional sequences over time. 

Soils in MW-611 appear to resemble Keystone series soils, though a modern unconformity is evident 
through the presence of a fill layer that overlies the Bw Horizon. A thin A Horizon has formed within the 
fill layer which suggest some time has passed since the upper sola removal and concurrent fill 
placement. The lower undisturbed portion of the sola overlies a thick sequence of glaciomarine or 
glaciofluvial deposits.  

Residence 2-Boring MW-615 (UTM 523247.94m E, 5352449.11m N, Zone 10, Elevation 28m) 
No artifacts or evidence of cultural features or paleosols were observed during the hand auguring and 
sonic boring. Hand augers 1-3 and Boring MW-615 exhibited the following stratigraphy;  

• 0-30 cm; Fill. 10YR 3/2 very dark grayish brown gravelly sandy loam, many fine (grass) roots, wet, 
granular structure with water adhesion of grains, soft, slightly sticky and plastic, 10% rounded 
pebbles and cobbles, smooth abrupt boundary.

• 30-60 cm; Ap Horizon. 10YR 4/2 dark grayish brown gravelly sandy loam, few fine roots, moist, 
granular structure, slight water adhesion, slightly plastic and sticky, 10 % rounded pebbles, wavy 
abrupt boundary. MN6 microcopy indicates water adhesion and sand grains up to 0.35 mm 
(medium sand) that are poorly sorted, with angular to subrounded grains. 
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• 60-105 cm; B Horizon. 10YR 5/3 brown gravelly sandy loam, few oxidation mottles, slightly sticky and 
plastic, angular blocky to faint columnar structure, abrupt broken boundary. MN6 microcopy 
indicates sand grains up to 0.40 mm (medium sand), poorly sorted, angular to subrounded grains.

• 105-150 cm; B2 Horizon. 10YR 5/3 brown loam, many prominent iron oxidation masses of 10YR 4/6, 
moist (indicative of a seasonally high water table), pH 6.8. MN6 microcopy indicates sand grains up 
to .10 mm (very fine sand), poorly sorted, angular to subrounded grains.

• 150-180 cm; Cg Horizon. Gley 1 4/10Y dark greenish gray silty clay, very hard, extremely firm, pH 7.2. 
MN6 microcopy indicates grains up to .05 mm (coarse silt). Grades into clay that continues to 4.57 
meters bgs. 

Soils in MW-615 appear to resemble Mitchellbay series soils, though no E Horizon was observed. A few 
rounded pebbles were observed in a clay matrix below the solum, which could be dropstones or ice 
rafted debris (IRDs), which is very interesting, but non-cultural. The sand content within the solum (A 
and B horizons) of MW-615 may be higher than typical Mitchellbay soils due to colluvial input from the 
adjacent ridge. 

CH2M monitored the drilling activities according to Washington Department of Archaeology and 
Historic Preservation (DAHP) guidelines for conducting archaeological monitoring in Washington.  

Recommendations 
No evidence of buried archaeological deposits, artifacts, features or paleosols were observed during the 
Phase 1 monitoring well installation. As such, a finding of No Adversed Effect to Historical Resources is 
recommended. If, however, additional project work encounters historical resources or human remains, 
the Inadvertent Discover Plan (IDP) should be followed.  

References 
Department of Public Works. 2014. Inadvertent Discovery Plan for Naval Air Station Whidbey Island, 
Island County, Washington. Naval Air Station, Whidbey Island. April 25, 2014. 

Department of The Navy. 2017. Log No 2017-10-07155-USN: Request for Section 106 Consultation on 
Amended Area of Potential Effects and continued finding of No historic properties affected for the 
proposed ground disturbing activities to install groundwater monitoring wells at Ault Field and Outlying 
Field Coupeville, Naval Air Station Whidbey Island, Island County, Washington. Consultation Letter to 
Washington State Historic Preservation Officer, dated November 28, 2017.  

Dragovich, J.D., Petro, G.T., Thorsen, G.W., Larson, S.L., Foster, G.R., and Norman, D.K., 2005, Geologic 
map of the Oak Harbor, Crescent Harbor, and part of the Smith Island 7.5-minute quadrangles, Island 
County, Washington: Washington Division of Geology and Earth Resources, Geologic Map GM-59, scale 
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Appendix A 



Photo 1. Overview of pre-drilling hand auger placement at boring location. 

Photo 2. Recovery and delivery of sonic core sample to CH2M geologist. 



Photo 3. Example of sample recovery from 0-210 cm below ground surface. Top of 
core sample is at left. Note distinct color change from A to B Horizons.  
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