FINAL TECHNICAL MEMORANDUM

Evaluation of Per- and Polyfluoroalkyl Substances in
Groundwater, Ault Field, Naval Air Station Whidbey Island,
Oak Harbor, Washington

PREPARED BY: CH2M
DATE: March 2019
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 Sl for PFAS will
occur after the Preliminary Assessment for Ault Field is complete. The objectives of Phase 1 Sl 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:

e  Monitoring well installation

e Soil sample collection
Groundwater sample collection
Groundwater level survey

e 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:

e Temperature remained constant

e pH was within 0.1 pH units

e Conductivity was within 10 percent

e Turbidity measurements were less than 10 nephelometric turbidity units or agreed within 10 percent
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e ORP
e 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 Sl. 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
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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 Sl 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:
e PFBS - All soil samples were non-detect for PFBS.
e PFOS - All soil samples were non-detect for PFOS.

e 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:

e 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).

e 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.

e 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 Sl 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.
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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 Sl 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 Rl 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 Sl effort are summarized as follows:

e 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.

e 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.

e 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.

e 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.

e 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.

e Inthe 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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TABLE 1

Monitoring Well Construction Summary

Site Inspection for Per- and Polyfluoroalkyl Substances in Groundwatei

Ault Field, Naval Air Station Whidbey Islanc

Oak Harbor, Washington

. Ground Top of PVC . Measured Total Length of Depth of Top | Depth of Bottom of | Elevation of Elevation of Pump Intake . ,
. Installation R ) ) Well Diameter | Total Well Depth Screen Slot Length of ) Northing Easting
Monitoring Well Date Elevation Casing Elevation (in) (ft bgs) Well Depth Screen size (in) Sump (ft) of Screen Screen Top of Screen | Bottom of Screen Depth Screened Aquifer (feet NADS3) (feet NADS3)
(ft msl) (ft msl) (ft btoc) (ft) (ft bgs) (ft bgs) (ft msl) (ft msl) (ft btoc)

New Wells
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
Existing Wells
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
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TABLE 2

Water Quality Parameters

Site Inspection for Per- and Polyfluoroalkyl Substances in Groundwater
Ault Field, Naval Air Station Whidbey Island

Oak Harbor, Washington

Dissolved Oxidation-
. Sample Conductivity | Temperature Reduction | Turbidity
Station ID Sample ID Sample Date X pH Oxygen R
Time (mS/cm) (°c) (me/L) Potential (NTU)
(mV)

New Wells
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 -120 229
MW-615 WI-AF-MW-615-0318 3/1/2018 11:40 7.76 0.941 12.89 0.31 -284 6.28
Existing Wells
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-N2-75-0218 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

Page 1 of 2



TABLE 2

Water Quality Parameters

Site Inspection for Per- and Polyfluoroalkyl Substances in Groundwater
Ault Field, Naval Air Station Whidbey Island

Oak Harbor, Washington

Dissolved Oxidation-
station ID sample ID sample Date Safnple pH Conductivity | Temperature Oxygen Reducti'on Turbidity
Time (mS/cm) (°c) (me/L) Potential (NTU)
(mV)

N2-9 WI-AF-N2-9-0218 2/15/2018 13:05 9.82 1.09 1191 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:

°C - Degrees centigrade

mg/L - Milligrams per liter

mS/cm - Milliseimens per centimeter
mV - Millivolts

NTU - Nephelometric turbidity units
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TABLE 3

Groundwater Elevations (March 1 and 2, 2018)

Site Inspection for Per- and Polyfluoroalkyl Substances in Groundwater

Ault Field, Naval Air Station Whidbey Island

Oak Harbor, Washington

o Top of Casing Depth to Water Grf)undwater
Monitoring Elevation (03/1/2018 & Elevation (03/1/2018
Well ID 3/2/2018) & 3/2/2018)
ft msl ft btoc ft msl
New Wells
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
Existing Wells
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
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TABLE 4

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 USEPA LHA USEPA RSL WI-AF-29-MW-4-0218 | WI-AF-MW-N29-22D-0218 | WI-AF-MW-613-0213 WI-AF-MW-614-0218 | WI-AF-MW-N2-9-0218 | WI-AF-MW-N2-75-0218 | WI-AF-MW-608-0218
Sample Date (May 2016) (May 2016) 2/13/18 2/14/18 2/14/18 2/14/18 2/15/18 2/15/18 2/15/18
Chemical Name

Perfluorobutanesulfonic acid (PFBS) - 380,000 ND ND ND ND ND 182 4,57 )
Perfluorooctane Sulfonate (PFOS) 70 -- ND 2.8 ) ND ND ND 568 ND
Perfluorooctanoic acid (PFOA) 70 - ND 0.702 J ND ND ND 117 B ND

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
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TABLE 4

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 USEPA LHA USEPA RSL WI-AF-MW-612-0218 | WI-AF-MW-N2-8-0218 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
Sample Date (May 2016) (May 2016) 2/15/18 2/16/18 2/16/18 2/16/18 2/17/18 2/17/18 2/17/18
Chemical Name

Perfluorobutanesulfonic acid (PFBS) - 380,000 ND ND ND ND ND 2090 ND
Perfluorooctane Sulfonate (PFOS) 70 -- ND ND ND ND ND 23500 D ND
Perfluorooctanoic acid (PFOA) 70 -- ND ND 1.95 J,B ND 0.903 J,B 3010 B ND

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
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TABLE 4
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 USEPA LHA USEPA RSL WI-AF-MW-607-0218 WI-AF-MW-609-0218 WI-AF-N2-6C-0218 WI-AF-MW-200-0218 WI-AF-3-MW-2-0218 | WI-AF-MW-N3-12-0218 | WI-AF-MW-114-0218
Sample Date (May 2016) (May 2016) 2/17/18 2/17/18 2/18/18 2/18/18 2/18/18 2/18/18 2/20/17
Chemical Name

Perfluorobutanesulfonic acid (PFBS) - 380,000 ND ND 98.7 879 ND 71.4 68.8
Perfluorooctane Sulfonate (PFOS) 70 -- ND ND 9450 D 96.5 ND 1620 29200 D
Perfluorooctanoic acid (PFOA) 70 -- ND ND 671 B 436 ND 175 549 B

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
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TABLE 4

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 USEPA LHA USEPA RSL WI-AF-MW-202-0218 WI-AF-N2-5-0218 WI-AF-MW-204-0218 WI-AF-MW-3-0213 WI-AFR-MW-611-0318 WI-AF-MW-615-0318
Sample Date (May 2016) (May 2016) 2/20/18 2/20/18 2/20/18 2/20/18 3/1/18 3/1/18
Chemical Name

Perfluorobutanesulfonic acid (PFBS) - 380,000 126 38.8 63.6 49 ND 89.1
Perfluorooctane Sulfonate (PFOS) 70 -- 10900 D 14500 D 20600 D 6050 D ND 3.37 )
Perfluorooctanoic acid (PFOA) 70 -- 815 B 338 B 2520 B 312 B ND 7.85 ]

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
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Figure 10

Deep Aquifer Groundwater Contour Map - West Area

N March 2018

0 375 750 Naval Air Station Whidbey Island
____! Base Boundary ] Oak Harbor, Washington
Note: 1inch = 750 feet FINAL
9.94 - Measured Groundwater Elevation at well (ft. Msl) Imagery Source: Estri For Official Use Only

@® Deep Aquifer Monitoring Well
=10= Contour of Equal Groundwater Elevation
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Notes:

Cross section is vertically exaggerated for
visualization purposes.

Cross section is conceptual in nature;
predominant soil type was generally used for
stratigraphic interpretation, however, in some
cases similar units were combined for the
purpose of simplification.

Geologic contacts are dashed where inferred.

Groundwater levels posted on this figure were
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decades) and therefore do not represent a
single water level condition within the aquifer
system. No attempt was made to interpolate a
groundwater table or piezometric surface
between the observed values.
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Groundwater levels posted on this figure were
collected over a wide time interval (years to
decades) and therefore do not represent a
single water level condition within the aquifer
system. No attempt was made to interpolate a
groundwater table or piezometric surface
between the observed values.
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Attachment 1
Soil Boring Logs and Well Construction
Diagrams
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PROJECT NUMBER:

695610.04.F1.WI

BORING NUMBER:

WI-AF-MW-605

SHEET

1 OF 5

SOIL BORING LOG

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

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

ELEVATION : 30.6 ft

DRILLING CONTRACTOR : Yellow Jacket

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

WATER LEVELS : 13.8 ft bgs

START : 1/4/2018

EN

D : 1/23/2018

LOGG

ER : M. Green

DEPTH BELO
SURFACE (FT)

INTERVAL (FT)

RECOVERY (FT)

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY OR
CONSISTENCY, SOIL STRUCTURE, MINERALOGY

SYMBOLIC LOG
PID READING

HEADSPACE

COMMENTS

WELL DIAGRAM

o
=1

N
=1

n
o

4.0

2.0

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

i
NN

6.0

2.0

_| ]

8.0

2.0

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

10.0

2.0

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

12.0

2.0

14.0

2.0

16.0

2.0

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

18.0

2.0

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

0% Sand; 60% Fines

20.0

2.0

22.0

2.0

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

0% Sand; 60% Fines

24.0

2.0

Silty SAND (SM)
Dark Yellowish Brown (10YR 3/4) Sand, loose, moist, very
fine to fine grained, sub-angular to sub-rounded, poorly

26.0

2.0

graded. Fines: low plasticity. Weak cementation. No stain
odor
75% Sand; 25% Fines

28.0

2.0

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

2.0

0.0

0.0

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




PROJECT NUMBER: BORING NUMBER:
695610.04.FI.WI WI-AF-MW-605 sueer 2 oF s
M' SOIL BORING LOG
PROJECT : NAS Whidbey Island Ault Field, Oak Harbor, WA LOCATION : Oak Harbor, WA (496011.7 N, 1200073.9 E)
ELEVATION : 30.6 ft DRILLING CONTRACTOR : Yellow Jacket
DRILLING METHOD AND EQUIPMENT : Terrasonic 150CC; 8" surface casing, 7" barrel (0'-18' bgs); 6" casing, 4" barrel (18'-128' bgs), Rotosonic
WATER LEVELS : 13.8 ft bgs START : 1/4/2018 END : 1/23/2018 LOGGER : M. Green
- ~ E SOIL DESCRIPTION 8
A o [28
ot g w SOIL NAME, USCS GROUP SYMBOL, COLOR, oS WELL DIAGRAM
< = > o |3% COMMENTS
[y @ Q MOISTURE CONTENT, RELATIVE DENSITY OR [l [iqa)
55 E o CONSISTENCY, SOIL STRUCTURE, MINERALOGY s |ag
own = 4 w oI
| 30.0 Poorly Graded SAND (SP) B lil
i 20 Very Dark Gray (GLEY1 3/N) Sand, loose, very moist, no g
i : standing water, very fine to fine grained, sub-angular to B II |~}, 0.0
32.0 sub-rounded, poorly graded. Very weak cementation. No i I~_I
| stain/odor Ly
i 20 95% Sand; 5% Fines Iy :J~
] . Poorly Graded SAND with Silt (SP-SM) T
34.0 Very Dark Gray (GLEY1 3/N) Sand, loose, very moist, very Rk
i fine to fine grained, sub-angular to sub-rounded, poorly _ '.'| I
35| 20 graded. Fines: low plasticity. Very weak cementation. No II |~}.
i ’ stain/odor o I~_|.
36.0 90% Sand; 10% Fines Ly
: ufif
. 2.0 -1
i i
38.0 i)
T
N = i |.l'
- 2.0 — :l:
40 7| 400 ] ,’:jf
- i
] 20 i oo
1 420 i St
~Jrir
i i
: 2.0 “fh
1 440 : i :l
_ _ 1|:
o 20 —ili
1 460 S
AERA
- -t
] 2.0 i
1 480 o i
1y
T i SRS
] 2.0 ~ II |,_|| ~— Grout
50_| 50.0 B R
1 i
B 2.0 - '|~.:'.|, 00
1 520 e
e
i |l
- 2.0 — :l:
1 540 B ,’:;{
] _ :|: |.l'
55_J| 2.0 —] : I:
1 _56.0 1 :J'
Jrhe
i =
R 2.0 - M
7 s8.0 I :'r
_ _ 1|:
§ 20 i
60_]| ) B




PROJECT NUMBER:

695610.04.F1.WI

BORING NUMBER:

WI-AF-MW-605

SHEET 3 OF 5

SOIL BORING LOG

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

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

ELEVATION : 30.6 ft

DRILLING CONTRACTOR : Yellow Jacket

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

WATER LEVELS : 13.8 ft bgs START : 1/4/2018 END : 1/23/2018 LOGGER : M. Green
- ~ E SOIL DESCRIPTION 8
el B o |£8
g | I ] SOIL NAME, USCS GROUP SYMBOL, COLOR, = o5 COMMENTS WELL DIAGRAM
< z = [°8 %]
[y i 8 MOISTURE CONTENT, RELATIVE DENSITY OR g xQ
55 = i} CONSISTENCY, SOIL STRUCTURE, MINERALOGY s |2u
own = 4 w oI
| 60.0 _ “:
. 2.0 11 oo
1 620 ot
Tk
- —}q
4 2.0 L
i ’ Poorly Graded SAND (SP) R
64.0 Same description as 18-30 ft bgs _
i 95% Sand; 5% Fines _
65
1 660 _
- 20 —
1 680 _
- 20 —
70 ] 700 _
7 20 1 oo
1 720 _
— 2.0
i Poorly Graded SAND (SP) _
74.0 Same description as 18-30 ft bgs but with clay stringers _
i 95% Sand; 5% Fines _
75
1 760 -
i Poorly Graded SAND (SP) B
i 20 Same description as 18-30 ft bgs B
| ’ 95% Sand; 5% Fines |
78.0 -
- 20 —
80_7 80.0 _
T 20 | oo
| 820 -
i Silty SAND (SM)
i 20 Dark Gray (GLEY1 4/N) Sand, loose, moist, very fine to fine
i : grained, sub-angular to sub-rounded, poorly graded. Fines:
84.0 low plasticity. Weak cementation. No stain/odor B
| 75% Sand; 25% Fines B
85_| 20 ]
1 860 _
- 20 —
1 880 _
- 20 —
90 | -




PROJECT NUMBER:

695610.04.F1.WI

BORING NUMBER:

WI-AF-MW-605

SHEET 4 OF 5

SOIL BORING LOG

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

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

ELEVATION : 30.6 ft

DRILLING CONTRACTOR : Yellow Jacket

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

WATER LEVELS : 13.8 ft bgs START : 1/4/2018 END : 1/23/2018 LOGGER : M. Green
= SOIL DESCRIPTION ©®
= = L o)
ae | 5| 0|28
oy | X ] SOIL NAME, USCS GROUP SYMBOL, COLOR, = o5 WELL DIAGRAM
TI = > 2 |55% COMMENTS
[y @ 8 MOISTURE CONTENT, RELATIVE DENSITY OR g xQ
55 = i} CONSISTENCY, SOIL STRUCTURE, MINERALOGY s |2u
own = 4 w oI
| 90.0 _ ]
T 20 7 0.0 7]
1 920 _ i
- 20 -
i Poorly Graded SAND (SP) _ a
94.0 Same description as 18-30 ft bgs _ |
| 95% Sand; 5% Fines _ |
95 | 20 ] ]
1 9.0 B ]
] 20 I~ Silty SAND (SM) - i
98.0 Same description as 82-93 ft bgs _ |
| 70% Sand; 30% Fines _ i
- 20 — -
100 7 100.0 ] _]
R 2.0 =111 oo 3/8" .
i T Bentonite
102.0 _ Chips -
- 20 — -
1 1040 - o ]
. - . [ 20/40 sand]
105_| 20 . ]
i ’ Poorly Graded SAND (SP) a
106.0 Same description as 18-30 ft bgs but with fine to medium |
sand
1 20 95% Sand; 5% Fines B ]
1 108.0 B ]
- 20 — -
110 ] 1100 ] : _
R —fo ~1— 2" Scheduld
. 2.0 -1 00 | 8OPVC- +
- -] ’ 0.010" Slot
112.0 _| .
- 20 — -
1 1140 - ]
i Poorly Graded SAND (SP) B ]
115 | 20 Same description as 18-30 ft bgs ] ]
| ’ 95% Sand; 5% Fines | ]
116.0 _| .
- 20 — -
1 1180 | -
] Silty SAND (SM) - goheaule
ipti -93 ft bgs
i 20 Same description as 82-93 ft bg B sump

120 |

80% Sand; 20% Fines




PROJECT NUMBER:

695610.04.F1.WI

BORING NUMBER:

WI-AF-MW-605 sHeer 5 oF 5

SOIL BORING LOG

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

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

ELEVATION : 30.6 ft

DRILLING CONTRACTOR : Yellow Jacket

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

WATER LEVELS : 13.8 ft bgs START : 1/4/2018 END : 1/23/2018 LOGGER : M. Green
= SOIL DESCRIPTION ®
= = w o]
AR s [28
g | I ] SOIL NAME, USCS GROUP SYMBOL, COLOR, = o5 COMMENTS WELL DIAGRAM
< % = O |uw
Ew @ 8 MOISTURE CONTENT, RELATIVE DENSITY OR % xQ
55 = m CONSISTENCY, SOIL STRUCTURE, MINERALOGY s |2u
on = i3 [0 N
- 120.0 Poorly Graded SAND (SP) B
| 20 Same description as 105-124 ft bgs _
| ’ 95% Sand; 5% Fines _ 00
122.0 _
- 20 —
] 124.0 -
] Silty SAND (SM) ~
125 | 20 Same description as 18-30 ft bgs |
| ’ 95% Sand; 5% Fines _
126.0 -
- 20 —
] 128.0 _

Bottom of Boring at 128.0 ft bgs on 1/23/2018

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 | 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:

695610.04.F1.WI

BORING NUMBER:

WI-AF-MW-606

SHEET

1 OF 4

2m-

SOIL BORING LOG

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

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

ELEVATION : 16.3 ft

DRILLING CONTRACTOR : Yellow Jacket

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

WATER LEVELS : 0.3 ft bgs START : 1/4/2018 END : 1/21/2018 LOGGER : M. Green
- ~ E SOIL DESCRIPTION 8
el B o |£8
oy | X ] SOIL NAME, USCS GROUP SYMBOL, COLOR, = o5 WELL DIAGRAM
T = > o 15% COMMENTS
[y @ [e] MOISTURE CONTENT, RELATIVE DENSITY OR [l )
55 E o CONSISTENCY, SOIL STRUCTURE, MINERALOGY s |ag
own = 4 w oI
100 | 5o Sandy SILT with Gravel (ML) — | 174118 @1130 Clear Boring via 3-
1.0 i Very Dark Grayish Brown (10YR 3/2) Silt, soft, saturated, low 00 | point hand auger to 7 ft x 12 inch
i plasticity, rapid dilatancy. Sand, fine to coarse grained, oD
i 20 sub-angular to sub-rounded, well graded. Gravel up to 1" 1/20/18 @ 1440 Soil sample WI-AF-
i : diameter, sub-rounded to rounded, poorly graded. No SB606-0001-0118 collected from 0
3.0 cementation. Roots & grass. No stain/odor to 1 ft bgs
i 20% Gravel; 25% Sand; 55% Fines 1/20/18 @ @1430 GW encountered
| 20 Well Graded SAND with Clay & Gravel (SW-SC) from 0 to 4 ft bgs
i ’ Grayish Brown (10YR 5/2) Sand, loose wet, fine to coarse 1/20/18 @ 1445 Collect soil sample
5 5.0 grained, sub-angular to sub-rounded, well graded. Gravel up WI-AF-SB606-0405-0118 from 4 to
i to 2" diameter, sub-angular to sub-rounded, well graded. 5 ft bgs
i 20 Fines: medium plasticity. No cementation. No stain/odor
i . 15% Gravel; 75% Sand; 10% Fines 0.0
7.0 Sandy Lean CLAY (CL) 1/20/18 @ 1450 Collect soil sample
| Gray (10YR 5/1) Clay, stiff, moist, medium placticity, slow WI-AF-SB606-06.507.5-0118 from
i 20 dilatancy. Sand, fine to medium grained, sub-angular to 65t075ftbgs
| : sub-rounded, poorly graded. Weak cementation. Mottled 1/20/18 @ 1420 Begin drilling w/ 10
9.0 FeO staining, no odor ft x 8 in OD casing & 10 ft x 7 in OD
10_] 40% Sand, 6% Fines ??58/??25' 1435 GW tered
] 2.0 Clayey SAND (SC) encountere
_ Dark Gray (GLEY1 4/N) Sand, loose, wet, fine to coarse from 7.5to 9 ft bgs
11.0 grained, sub-angular to sub-rounded, well graded gravel up
_ to 5" diameter, angular to rounded, well graded. Fines:
. 20 medium plasticity. Weak cementation. No stain/odor
] 30% Gravel; 50% Sand; 20% Fines
13.0 Sandy Lean CLAY (CL)
B Dark Gray (GLEY1 4/N) Clay, stiff, damp, medium plasticity,
. 20 no dilatancy, moderate cementation. Sand, fine to coarse
. grained, sub-angular to sub-rounded, well graded. Gravel to
15 15.0 to 1" diameter, angular to sub-rounded, poorly graded. No
4 stain/odor
- 2.0 15% Gravel; 20% Sand; 65% Fines 00
1 170 Poorly Graded SAND (SP) o] e
: Very Dark Gray (GLEY1 3/N) Sand, loose, very moist, very
B fine to fine grained, sub-anguular to sub-rounded, poorly
- 2.0 graded. Weak cementation. No stain/odor
1 190 95% Sand; 5% Fines
i 1/20/18 @ 1520 Switch to 10 ft x 6
20_| 20 in casing & 10 ft x 4 in core barrel,
i ’ begin mud recurculation using
21.0 mudpuppy #MP170-25C
B 2.0
1 230
B 2.0
25 | 250
B 2.0 1 oo
1 270 '
B 2.0
1 290
30 ]




PROJECT NUMBER: BORING NUMBER:

695610.04.F1.WI WI-AF-MW-606

SHEET 2 OF 4

g SOIL BORING LOG
PROJECT : NAS Whidbey Island Ault Field, Oak Harbor, WA LOCATION : Oak Harbor, WA (496551.2 N, 1200406.0 E)
ELEVATION : 16.3 ft DRILLING CONTRACTOR : Yellow Jacket

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

WATER LEVELS : 0.3 ft bgs START : 1/4/2018 END : 1/21/2018 LOGGER : M. Green
o SOIL DESCRIPTION ©
= = w e}
AR s [28
g | I ] SOIL NAME, USCS GROUP SYMBOL, COLOR, = o5 COMMENTS WELL DIAGRAM
< z = [°8 %]
EL | & 8 MOISTURE CONTENT, RELATIVE DENSITY OR g &2
s | £ g CONSISTENCY, SOIL STRUCTURE, MINERALOGY R
own = 4 w oI
70
31.0 ”
] 2.0 e
1 330 -
. 2.0 -l
35 ] 350 I
. 2.0 - 00
1 370 i
. 20 S B
7 39.0 i
0 20 "
1 410 B
i {1 r<&— Grout
1 430 4
. 2.0 -
45 | 450 ]
B 2.0 -1 0.0
1 470 I
. 20 .
7 490 |
%0 2.0 B O
1 510 B
. 20 S B
1 530 B
] 20 1
55 | 55.0 ]
7] 2.0 N Z.' oo
1 570 B
1 2.0 -
1 590 B
60 | -




PROJECT NUMBER: BORING NUMBER:

695610.04.FI.WI WI-AF-MW-606 sHeer 3 oF 4

M' SOIL BORING LOG

PROJECT : NAS Whidbey Island Ault Field, Oak Harbor, WA LOCATION : Oak Harbor, WA (496551.2 N, 1200406.0 E)

ELEVATION : 16.3 ft DRILLING CONTRACTOR : Yellow Jacket

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

WATER LEVELS : 0.3 ft bgs START : 1/4/2018 END : 1/21/2018 LOGGER : M. Green
- ~ E SOIL DESCRIPTION 8
el B o |£8
g | I ] SOIL NAME, USCS GROUP SYMBOL, COLOR, = o5 COMMENTS WELL DIAGRAM
Ei o 3 MOISTURE CONTENT, RELATIVE DENSITY OR 243
=Ty x 8 ; % x2
55 = i} CONSISTENCY, SOIL STRUCTURE, MINERALOGY s |2u
on = i3 [0 N
| 2.0 Clayey SAND (SC) 7 1721718 @ 1030 GW encountered i
61.0 Dark Gray (GLEY1 4/N) Sand, loose, saturated, fine to _ from 60 to 62 ft bgs |
i coarse grained, sub-angular to sub-rounded, well graded. B ]
i 20 Fines: medium plasticity. No cementation. Abundant pieces ]
i : of wood from 0.5" to 3" diameter. No stain, fetid odor B ]
63.0 70% Sand; 30% Fines |} ]
| Poorly Graded SAND (SP) | ]
| 20 Same description as 12-60 ft bgs ]
i . 95% Sand; 5% Fines _ |
65_| 65.0 SILT with Sand (ML) | ]
i Gray (GLEY1 5/N) Silt, stiff, damp, rapid dilatancy, low - ]
i 20 plasticity. Sand, very fine to fine grained, sub-angular to i ]
i sub-rounded, poorly graded. Weak cementation. No _F %0 ]
67.0 stain/odor _HH |
] 15% Sand; 85% Fines L i
- 2.0 Silty SAND (SM) -1 -
. Gray (GLEY1 5/N) Sand, loose, moist, very fine to fine il .
69.0 grained, sub-angular to sub-rounded, poorly graded, il .
| micaceous. Fines: low plasticity. Weak cementation. No =L ]
70__ 2.0 stain/odor 1L —
n 65% Sand; 35% Fines 1 i
71.0 _ |
. 2.0 - Ek i
1 730 - ]
- 20 —I a
75 ] 75.0 i A B
_ 20 _| o i
1 770 i ]
b 2.0 = il ]
1 790 1 ]
80_J 2.0 —{ —
1 810 i AEED ]
] 20 |~ PBoorly Graded SAND with Silt (SP-SM) T i
83.0 Dark Gray (GLEY1 4/N) Sand, loose, moist, very fine to fine ‘,~|'~|, |
i grained, sub-angular to sub-rounded, poorly graded, II |~}, ]
i 20 micaceous. Fines: low plasticity. Weak cementation. No T I~_I ]
| : stain/odor Ly ]
85 | 850 90% Sand; 10% Fines T :; ]
. i I
E 2.0 -14 'I.l'- 00 Bentonite
- -1 Chips
87.0 it ]
m | ]:| .
i 20 - {~'l.'|~ E
4 . Ot ]
890 - I' |'I 20/40 Sand
90 | N '{.I'.I' 7]




2m-

PROJECT NUMBER:

695610.04.F1.WI

BORING NUMBER:

WI-AF-MW-606

SHEET 4 OF 4

SOIL BORING LOG

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

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

ELEVATION : 16.3 ft

DRILLING CONTRACTOR : Yellow Jacket

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

WATER LEVELS : 0.3 ft bgs START : 1/4/2018 END : 1/21/2018 LOGGER : M. Green
- ~ E SOIL DESCRIPTION 8
a5z o [28
oy | X ] SOIL NAME, USCS GROUP SYMBOL, COLOR, = o5 COMMENTS WELL DIAGRAM
< = > o |liw
[y @ [e] MOISTURE CONTENT, RELATIVE DENSITY OR [l )
u5 E o CONSISTENCY, SOIL STRUCTURE, MINERALOGY =N ohi
own = 4 w oI
| AY Poorly Graded SAND (SP) H — i
91.0 Same description as 12-60 ft bgs but with fine to medium } — |
sand L i
] 95% Sand; 5% Fines i
] 20 I _
] 930 S ]
. 20 {0 .
95 7| 95.0 B 2" Schedtte]
i -} 80 PVC - -
4 2.0 410, 0.010" Slot{
1 970 i i
] Silty SAND (SM) “FiTT ]
i 20 Same description as 66 to 82 ft bgs but with isolated wood _HHA ]
a ’ pieces up to 2" diameter _hitl |
99.0 70% Sand; 30% Fines _HHHA |
100_| 2.0 i i} _
a : Poorly Graded SAND with Silt (SP-SM) A ]
101.0 Same description as 82-90 ft bgs 90% Bt ]
] Sand; 10% Fines - M i
- 2.0 — 1:: .
— = e Schedule
103.0 1! |l} 80PVC -
- . R S i
. 2.0 - 1:: v .
4 ’ -1y i
105 7] 105.0 7 '||} ]
- — ]|| -
i
- 2.0 - }'l 1] oo ]
1 107.0 Ty i
] SILT (ML) ~ ]
i 20 Grayish Brown (10YR 5/2) Silt, stiff, damp, low plasticity, _ ]
a : rapid dilatancy. Moderate cementation. Disseminated FeO _ ]
109.0 staining, no odor ]
i 10% Sand; 90% Fines B ]
110_| 20 Lean CLAY (CL) _ N
i ’ Dark Gray (GLEY1 4/N) Clay, very stiff, dry, medium _ ]
111.0 plasticity, no dilatancy, platy texture. Well cemented. No _ i
i stain/odor _ ]
i 5% Sand; 95% Fines _ ]
2.0
1 1130 " ]
- 20 —_ -
115 | 115.0 ~ i

Bottom of Boring at 115.0 ft bgs on 1/21/2018

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
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PROJECT NUMBER:

695610.04.F1.WI

BORING NUMBER:

WI-AF-MW-607 sHeer 1 oF 7
M' SOIL BORING LOG
PROJECT : NAS Whidbey Island Ault Field, Oak Harbor, WA LOCATION : Oak Harbor, WA (496664.6 N, 1200992.8 E)
ELEVATION : 19.2 ft DRILLING CONTRACTOR : Yellow Jacket
DRILLING METHOD AND EQUIPMENT : Terrasonic 150CC; 8" casing, 7" barrel, Rotosonic
WATER LEVELS : 3.9 ft bgs START : 1/4/2018 END : 1/20/2018 LOGGER : M. Green
- ~ E SOIL DESCRIPTION 8 o
4| 2 | & o[58
g | I ] SOIL NAME, USCS GROUP SYMBOL, COLOR, 32 COMMENTS WELL DIAGRAM
< P3 [oN IN[%)
[y @ [e] MOISTURE CONTENT, RELATIVE DENSITY OR [l )
u5 E o CONSISTENCY, SOIL STRUCTURE, MINERALOGY s |ag
own = 4 w oI
0.0 10 Sandy SILT with Gravel (ML) [1] 1/4/18 @ 0825 Begin clearing for
1.0 : Very Dark Gray (10YR 3/1) Silt, soft saturated, low plasticity, [ [Z4] 00 | tilities via 3-point hand auger to 7 ft
rapid dilatancy. Sand, fine to coarse grained, sub-angular to / x12in OD
20 sub-rounded, well graded. Gravel up to 3" diameter, / 1/12/18 @ 1525 Collect soil sample
: sub-rounded to rounded, well graded. No cementation. No WI-AF-SB607-000.5-0118 from 0-
3.0 stain/odor ] 0.5 ft bgs
20% Gravel; 25% Sand; 55% Fines %7 1/12/18 @ 1530 Collect soil sample
20 Clayey SAND with Gravel (SC) WI-AF-SB607-0203-0118 from 2-3
: Brown (10YR 5/3) Sand, dense, wet, fine to coarse grained, ft bgs
5 5.0 sub-angular to sub-rounded, well graded. Gravel up to 5" 1/12/18 @ 1500 GW encountered
diameter, sub-rounded to rounded, well graded. Fines: from 0 to 4 ft bgs .
20 medium plasticity. Moderate cementation. No stain/odor 1/12/18 @ 1545 Collect soil sample
. 20% Gravel; 50% Sand: 30% Fines 00 | WI-AF-SB607-0405-0118 from 4-5
7.0 Clayey SAND with Gravel (SC) ftbgs
Same description as 0.5-3 ft bgs but Gray (10YR 5/1), gravel 1/12/18 @ 1450 Begin drilling w/ 8-
20 up to 1" diameter, poorly graded, moderate cementation in OD x 10-ft casing & 7-in OD X 10-
’ 20% Gravel; 60% Sand; 20% Fines ft core- barrel
9.0 Sandy Lean CLAY with Gravel (CL)
Dark Gray (GLEY1 4/N) Clay, stiff, dry, moderate placticity,
10_| 2.0 slow dilatancy. Sand, fine to medium grained, sub-rounded to )
_\ sub-angular, poorly graded. Gravel up to 2" diameter, 1/12/18 @ 1555 Collect soil sample
11.0 subrounded to rounded, well graded. Weak cementation. No WI-AF-SB607-1011-0118 from 10-
stain/odor 11 ft bgs
2.0 15% Gravel; 35% Sands; 50% Fines
Sandy Lean CLAY (CL)
13.0 Same description as 4-9 ft bgs but moist
15% Gravel; 35% Sand; 50% Fines
2.0 Sandy Lean CLAY (CL)
15 15.0 Same description as 4-9 ft bgs but saturated
: 15% Gravel; 35% Sand; 50% Fines
Sandy SILT (ML)
2.0 Gray (GLEY1 5/N) Silt, soft, wet, low plasticity, rapid 00
17.0 dilatancy. Sand, fine grained, subrounded, poorly graded. No
- cementation. No stain/odor
10% Gravel; 40% Sand; 50% Fines
20 I™Well Graded SAND with Clay and Gravel (SW-SC) %
19.0 Grayish Brown (10YR 5/2) Sand, loose, saturated, fine to [T 1/12/18 @ 1545 GW encountered
i coarse grained, sub-rounded to sub-angular, well graded. % from 10 to 18.5 ft bgs
20| 20 Gravel up to 3.5" diameter, sub-rounded to rounded, well 7.7 1/12/18 @ 1600 GW encountered
: graded. No stain/odor 5 from 19 to 22 ft bgs
21.0 30% Gravel; 60% Sand; 10% Fines </
SILT (ML) 7
20 Very Dark Gray (GLEY1 3/N) Silt, dense, damp, low v,
. —‘ plasticity, rapid dilatancy. Weak cementation. No stain/odor
23.0 5% Sand; 95% Fines
Poorly Graded SAND (SP)
20 Dark Gray (GLEY1 4/N) Sand, loose, saturated, fine to
medium grained, sub-rounded to sub-angular, poorly graded.
25_| 250 Fines: medium plasticity, clay stringers up to 2" thick. No
stain/odor
20 10% Gravel; 80% Sand; 10% Fines
Clayey SAND with Gravel (SC) 100
27.0 Dark Gray (GLEY1 4/N) Sand, loose, saturated, fine to
coarse grained, sub-rounded to sub-angular, well graded.
2.0 Gravel up to 2" diameter, sub-rounded to rounded, well
graded. Fines: medium plasticity, clay stringers. No
29.0 cementation. No stain/odor

30 ]

20% Gravel; 60% Sand; 20% Fines
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PROJECT NUMBER:

695610.04.F1.WI

BORING NUMBER:

WI-AF-MW-607

SHEET 2 OF 7

SOIL BORING LOG

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

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

ELEVATION : 19.2 ft

DRILLING CONTRACTOR : Yellow Jacket

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

WATER LEVELS : 3.9 ft b

S

START : 1/4/2018

m
Z

D : 1/20/2018 LOGG

ER : M. Green

= SOIL DESCRIPTION ®
= = L o)
ae | 5| 0|28
oy Z n SOIL NAME, USCS GROUP SYMBOL, COLOR, = COMMENTS WELL DIAGRAM
EL @ [e] MOISTURE CONTENT, RELATIVE DENSITY OR @ |28
55 E o CONSISTENCY, SOIL STRUCTURE, MINERALOGY s |ag
own = 4 w oI
20 SILT (ML) —
31.0 'Same description as 18.5-19 ft bgs _
% Sand; 95% Fines _
20 Poorly Graded SAND (SP) -
. Dark Gray (GLEY1 4/N), loose, moist, very fine to fine sand, | _
33.0 subrounded to subangular, poorly graded, isolated gravel up | _
to 4" diameter, rounded, micaceous. Very weak cementation.| _|
20 No stain/odor |
B : 10% Gravel; 85% Sand; 5% Fines _
35_| 350 Poorly Graded SAND (SP) ]
Dark Gray (GLEY1 4/N), loose, moist, very fine to fine sand, _} - .
20 subrounded to subangular, poorly graded, isolated gravelup _|"-.""
to 4" diameter, rounded, micaceous. Very weak cementation. _|. "~ 00
37.0 No stain/odor |-
10% Gravel; 85% Sand; 5% Fines _
20 —|
39.0 B
i _ 1/13/18 @ 0945 Heaving sands
40| 20 ]
. _ 1/13/18 @ 1123 200 gallons water
41.0 _ added to mitigate heaving sands
20 —|
43.0 B
20 —|
45 7| 450 _
-1 <&— Grout
2.0 -] oo
47.0 _
20 —|
49.0 B
_ 1/13/18 @ 1200 200 gallons water
50 | 20 ] added to mitigate heaving sands
51.0 B
20 —|
53.0 B
20 —|
55 | 55.0 ]
20 - o3
57.0 B
20 —|
59.0 -

60 |
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PROJECT NUMBER:

695610.04.F1.WI

BORING NUMBER:

WI-AF-MW-607

SHEET 3 OF 7

SOIL BORING LOG

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

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

ELEVATION : 19.2 ft

DRILLING CONTRACTOR : Yellow Jacket

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

WATER LEVELS : 3.9 ft b

S

START : 1/4/2018

m
Z

D : 1/20/2018 LOGG

ER : M. Green

DEPTH BELO
SURFACE (FT)

SYMBOLIC LOG
PID READING
HEADSPACE

COMMENTS

WELL DIAGRAM

65 |

70_]

75

0.2

80_|

85 ]

90 |

_ o SOIL DESCRIPTION
£ i
e &
g u SOIL NAME, USCS GROUP SYMBOL, COLOR,
& o] MOISTURE CONTENT, RELATIVE DENSITY OR
E E CONSISTENCY, SOIL STRUCTURE, MINERALOGY
70 _|
61.0 B
2.0 |
63.0 B
2.0 |
65.0 B
No Recovery _
2.0 |
67.0 B
2.0 |
69.0 B
Poorly Graded SAND (SP) _
20 Same description as 25-65 ft bgs ]
. 95% Sand; 5% Fines |
71.0 B
2.0 |
73.0 B
2.0 |
75.0 ]
2.0 |
77.0 B
2.0 |
79.0 B
2.0 —
81.0 B
2.0 |
83.0 B
2.0 |
85.0 ]
2.0 |
87.0 B
2.0 |
89.0 -

~1 00

0.2

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




PROJECT NUMBER:

695610.04.F1.WI

BORING NUMBER:

WI-AF-MW-607

SHEET 4 OF 7

SOIL BORING LOG

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

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

ELEVATION : 19.2 ft

DRILLING CONTRACTOR : Yellow Jacket

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

WATER LEVELS : 3.9 ft b

S

START : 1/4/2018

m
Z

D : 1/20/2018

LOGG

ER : M. Green

= SOIL DESCRIPTION ©®
= = w o]
ae | 5| 0|28
g | I ] SOIL NAME, USCS GROUP SYMBOL, COLOR, = o5 COMMENTS WELL DIAGRAM
Ei o 3 MOISTURE CONTENT, RELATIVE DENSITY OR 243
= x 8 ! £1ez2
55 = i} CONSISTENCY, SOIL STRUCTURE, MINERALOGY s |2u
on = i3 [0 M= n
— Z-U - -4
91.0 " ]
- 20 — -
1 930 " ]
- 20 — -
. - 3/8" .
95 95.0 — Bentonite—|
- - ; Chips -
T 2.0 B R ]
1 970 " i
- 20 — -
9.0 - < 20/40 Sand|
100_| 20 ] ]
1 1010 " ]
- 20 — -
1 103.0 " ]
- 20 — -
105 | 105.0 - . i
] Poorly Graded SAND (SP) 2 Papdie
i 20 Same description as 25-65 ft bgs but fine to medium sand B 0.010" Slot.
i . 95% Sand; 5% Fines _ 0.1 i
107.0 " ]
- 20 — -
1 109.0 " ]
110_| 20 ] ]
1 1110 - ]
| Silty SAND (SM) i
i 20 Dark Gray (GLEY1 4/N) Sand, loose, very moist, very fine to ]
a . fine grained, sub-orunded to sub-angular, poorly graded. Schedule -
113.0 Fines: low plasticity. Weak cementation. No stain/odor _ 80 PVC
| 85% Sand; 15% Fines _ Sump
- 20 — -
115 | 115.0 _ ]
] 20 I~ Silty SAND (SM) i oo -
117.0 Same description as 111-116 ft bgs but moderate 10 i
| cementation _Fi T |
| 20 70% Sand; 30% Fines A |
| : Silty SAND (SM) _ i
119.0 Same description as 111-116 ft bgs

120 |

85% Sand; 15% Fines
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PROJECT NUMBER:

695610.04.F1.WI

BORING NUMBER:

WI-AF-MW-607

SHEET 5 OF 7

2m-

SOIL BORING LOG

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

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

ELEVATION : 19.2 ft

DRILLING CONTRACTOR : Yellow Jacket

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

LOGGER : M. Green

WATER LEVELS : 3.9 ft bgs START : 1/4/2018 END : 1/20/2018
- ~ E SOIL DESCRIPTION 8
- : |2
m e1la
s %t u SOIL NAME, USCS GROUP SYMBOL, COLOR, al=5 COMMENTS
[y i 8 MOISTURE CONTENT, RELATIVE DENSITY OR g aQ
55 = ] CONSISTENCY, SOIL STRUCTURE, MINERALOGY s |2u
own = 4 w oI
| 2.0
121.0
= 20
11230
i Poorly Graded SAND (SM)
i 20 Same description as 25-65 ft bgs
a . 95% Sand; 5% Fines
125 125.0
= 20 00
1 127.0
= 20
1 1290
i Lean CLAY (CL)
130_| 20 Gray (GLEY1 5/N) Clay, stiff, damp, medium plasticity, no
a ’ dilatancy. Well cemented. No stain/odor
131.0 10% Sand; 90% Fines
= 20
1 133.0
= 20
135 | 135.0
T 2.0 0.1
1 137.0
= 20
1 1390
a Sandy Lean CLAY (CL) _ 1/14/18 @ 1530 Hard drilling
140 | 20 Gray (GLEY1 5/N) Clay, stiff, dry to damp, medium plasticity, __|
i . slow dilatancy, platy texture. Sand, very fine to fine grained, 1/14/18 @ 1555 Switch to 10-ft x 6-
141.0 sub-angular to sub-rounded, poorly graded, sands appear as in OD casing w/ 10-ft x 4-in core
| continuous & discontinuous interbeds ~1/8" to 0.5" thick barrel
| 20 spaced every 0.25" to 6". Moderate cementation.
| . 30% Sands; 70% Fines
143.0
= 20
145 7| 145.0
= 20 00
1 1470
= 20
1 1490.0
150 ]|

WELL DIAGRAM




PROJECT NUMBER:

695610.04.F1.WI

BORING NUMBER:

WI-AF-MW-607

SHEET 6 OF 7

SOIL BORING LOG

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

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

ELEVATION : 19.2 ft

DRILLING CONTRACTOR : Yellow Jacket

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

LOGGER : M. Green

WELL DIAGRAM

WATER LEVELS : 3.9 ft bgs START : 1/4/2018 END : 1/20/2018
o SOIL DESCRIPTION o
[ [ b o]
AR s g8
@ § < y SOIL NAME, USCS GROUP SYMBOL, COLOR, 3 %é COMMENTS
EL i 3 MOISTURE CONTENT, RELATIVE DENSITY OR @ |za
55 E o CONSISTENCY, SOIL STRUCTURE, MINERALOGY g |ag
awn = o »wjaxT
70
151.0 -
- 20 —_
1.153.0 "
- 20 —_
155 | 155.0 _
1 20 n 0.1
1 157.0 "
- 20 —_
| 159.0 "
160_ 2.0 —
1 161.0 "
- 20 —_
7 163.0 "
- 20 —_
165 | 165.0 Same description as above —]
1 20 n 02
1 167.0 "
- 20 —_
7 169.0 "
170 ] 20 N
1710 "
- 20 —_
1 .173.0 "
- 20 —_
175 | 175.0 _
. 2.0 - 00
11770 "
- 20 —_
1 179.0 "
180 | -




PROJECT NUMBER:

695610.04.F1.WI

BORING NUMBER:

WI-AF-MW-607

SHEET 7 OF 7

2m-

SOIL BORING LOG

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

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

ELEVATION : 19.2 ft

DRILLING CONTRACTOR : Yellow Jacket

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

WATER LEVELS : 3.9 ft bgs START : 1/4/2018 END : 1/20/2018 LOGGER : M. Green
- ~ E SOIL DESCRIPTION 8
el B o |£8
oy | X ] SOIL NAME, USCS GROUP SYMBOL, COLOR, = o5 COMMENTS WELL DIAGRAM
< = > o |liw
[y @ [e] MOISTURE CONTENT, RELATIVE DENSITY OR [l )
u5 E o CONSISTENCY, SOIL STRUCTURE, MINERALOGY s |ag
own = 4 w oI
] 2.0 —
181.0 "
- 20 —_
| 183.0 "
- 20 —_
185 | 185.0 _
= 2.0 - 00
1 187.0 "
- 20 —_
| 189.0 "
190 ] 2.0 —
1 1910 "
- 20 —_
1 193.0 "
- 20 —_
195 | 195.0 "
| Clayey SAND (SC)
i 20 Gray (GLEY1 5/N) Sand, loose, moist, very fine to fine _
i . grained, sub-angular to sub-rounded, poorly graded. Fines: [ _| 02
197.0 medium plasticity. No cementation. No stain/odor _
| 60% Sand; 40% Fines
_ 20 Sandy Lean CLAY (CL)
i ’ Same description as 139-195 ft bgs
199.0 30% Sand; 70% Fines
Clayey SAND (SC) 1/15/18 @ 1150 Boring terminated
Same description as 195.5-197.5 ft bgs @ 199 ft bgs N
60% Sand:; 40% Fines 1/20/18 Complete well by backfilling
from 116 to 199 ft bgs w/ time
Sandy Lean CLAY (CL) . b .
Same description as 139-195 ft bgs ﬁ'ﬁ;ﬁﬁ;fmtﬁﬂttgﬂgg SVZIFI’S &
30% Sand; 70% Fines
— constructed of 2" OD Sch. 80 PVC
Bottom of Boring at 199.0 ft bgs on 1/20/2018 - screened wi 0.010" slot from 100 to
B 110 ft bgs w/ a 5-ft sump to 115 ft
B bgs & #20/40 filter pack sand from
_ 98 to 116 ft bgs. See well
] completion diagram for details.
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PROJECT NUMBER:

695610.04.F1.WI

BORING NUMBER:

WI-AF-MW-608

SHEET

1 OF 3

SOIL BORING LOG

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

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

ELEVATION : 49.5ft

DRILLING CONTRACTOR : Yellow Jacket

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

WATER LEVELS : 31.7 ft bgs

START : 1/6/2018

m
Z

D : 1/24/2018 LOGG

ER : M. Green

SOIL DESCRIPTION

DEPTH BELO!
SURFACE (FT)
INTERVAL (FT)
RECOVERY (FT)

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY OR
CONSISTENCY, SOIL STRUCTURE, MINERALOGY

SYMBOLIC LOG
PID READING

HEADSPACE

COMMENTS

WELL DIAGRAM

|
- O
o O
-
o

|
N
o

3.0

B 2.0

N 20
7.0

N 20
9.0

10__| 20

N 20
13.0

N 20
15 15.0

N 20
17.0

N 20
19.0

20| 20

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"

cementation. No stain/odor
20% Gravel; 25% Sand; 55% Fines

i : _\diameter, sub-angular to rounded, well graded. No

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

MK

N 20
23.0

N 20
25 25.0

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

N 20
27.0

B 20

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

|
i Rt

29.0

30 ]

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
3.5t04.5 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
8.510 9.5 ft bgs

r<&— Grout




PROJECT NUMBER: BORING NUMBER:
695610.04.FI.WI WI-AF-MW-608 sHeer 2 oF 3
M' SOIL BORING LOG
PROJECT : NAS Whidbey Island Ault Field, Oak Harbor, WA LOCATION : Oak Harbor, WA (494698.5 N, 1200421.1 E)
ELEVATION : 49.5 ft DRILLING CONTRACTOR : Yellow Jacket

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

WATER LEVELS : 31.7 ft bgs START : 1/6/2018 END : 1/24/2018 LOGGER : M. Green
_ o SOIL DESCRIPTION o
3E = L Qlow
o l'-'JJ\: % & § é&() WELL DIAGRAM
Qo < w SOIL NAME, USCS GROUP SYMBOL, COLOR, 2 |<a
e S g o 13% COMMENTS
[y @ [e] MOISTURE CONTENT, RELATIVE DENSITY OR [l )
u5 E o CONSISTENCY, SOIL STRUCTURE, MINERALOGY =N ohi
own = 4 w oI
] 20 Silty SAND (SM) |
31.0 Grayish Brown (10YR 5/2) Sand, dense, damp, very fine to . |
i fine grained, sub-angular to sub-rounded, poorly graded. _Hil ]
i 20 Fines: low plasticity. Moderate cementation. No stain/odor L ]
| ) 85% Sand; 15% Fines H |
33.0 Silty SAND (SM) }:1 : ]
i Very Dark Gray (GLEY1 3/N) Sand, loose, moist, very fine to ~I'|'l' |
| 20 fine grained, sub-angular to sub-rounded, poorly graded. 'I'I"I~ i
i . Fines: low plasticity. Shells up to 0.5" diameter. Weak _I4 j|~.|' |
35 35.0 cementation. No stain/odor | Il.{' |
i 70% Sand; 30% Fines _ ;I’l.l' 3/8" |
| 20 Poorly Graded SAND with Silt (SP-SM) _ _ H o Bentonite -
i Dark Gray (GLEY1 4/N) Sand, loose, moist to very moist, - l'.l'i' : Chips ]
37.0 very fine to fine grained, sub-angular to sub-rounded, poorly ~ _f.I'; |
i graded. Fines: low plasticity. Weak cementation. No _ ~|~|~.|. ]
| 20 stain/odor B Rt -
] : 90% Sand; 10% Fines ity -
39.0 A0
] Poorly Graded SAND (SP) 11  |1/24/18 @ 0820 GW encountered <% 20/40 Sandh
40_| 20 Dark Gray (GLEY1 4/N) Sand, loose, wet, very fine to fine |} "] from 39 to 51.5 ft bgs. Core ]
i . grained, sub-angular to sub-rounded, poorly graded. No I samples from 41 to 49 ft bgs fell ]
41.0 cementation. No stain/odor 1 from core barrel & were caught in a ]
95% Sand; 5% Fines e bucket. ]
i 20 H R 1/24/18 @ 0910 Collect soil |
i ) I - samples WI-AF-SB608-3940-0118, ]
43.0 H WI-AF-SB608-3940-0118-MS, WI- ]
] } AF-SB608-3940-0118-SD from 39 ]
] 20 a :-_ to 40 ft bgs ]
45 45.0 —] 2" Schedtiq
- - 80 PVC - -]
i 20 S I 0.010" Slot
1 470 I ]
. 20 -t -
1 490 i ]
50_ 2.0 —:- —
1 510 i ]
] 0 Lean CLAY with Sand (CL) _ ]
i . Gray (GLEY1 5/N) Clay, stiff, damp, medium plasticity, slow Schedule
53.0 dilatancy. Sand, very fine grained, sub-rounded, poorly _ . ) 1 80 PVC 4
_ graded. Moderate cementation. No stain/odor a gézgé 12 t%:?gﬂﬁﬁg?%fggﬂgged S Sump -
15% Sand; 85% Fines .
. 2.0 ° ° - well; 2" OD Sch. 80 PVC w/ 0.010" |{ |*:: .
55 | s5.0 | slot screened from 40-50 ft bgs, 5-ft]|. | || 1
- — sump to 55 bgs. Backfill from 59-55 |mi i —
1 0 - ft bgs w/ time release 3/8" bentonite ]
B . - a¥ hips, 20x40 filter pack sand from ]
i Silty SAND (SM) T o |chips, k. ]
57.0 Dark Gray (GLEY1 4/N) Sand, loose, very moist, very fine to - ?5'38 flt bgs, g/—ef;t"tkr)an?lthp sehal of i
i fine grained, sub-angular to sub-rounded, poorly graded. flrrc?ri r:ses?gg?‘t bas Segeo\?vleﬁ chips ]
i 20 Fines: low plasticity. No stain/odor _LHA completion diagrém for details ]
] : 80% Sand; 20% Fines B RAAE P 9 ]
59.0 ]
Bottom of Boring at 59.0 ft bgs on 1/24/2018 _ a




PROJECT NUMBER:

695610.04.F1.WI

BORING NUMBER:

WI-AF-MW-609 sueer 1 oF 3
M' SOIL BORING LOG
PROJECT : NAS Whidbey Island Ault Field, Oak Harbor, WA LOCATION : Oak Harbor, WA (494571.9 N, 1200607.1 E)
ELEVATION : 53.1 ft DRILLING CONTRACTOR : Yellow Jacket
DRILLING METHOD AND EQUIPMENT : Terrasonic 150CC; 6" casing, 4" barrel, Rotosonic
WATER LEVELS : 35.4 ft bgs START : 1/5/2018 END : 1/25/2018 LOGGER : M. Green
- ~ E SOIL DESCRIPTION 8
el B o |£8
oy | X ] SOIL NAME, USCS GROUP SYMBOL, COLOR, = o5 WELL DIAGRAM
e S g o 13% COMMENTS
[y @ [e] MOISTURE CONTENT, RELATIVE DENSITY OR [l )
55 E o CONSISTENCY, SOIL STRUCTURE, MINERALOGY s |ag
own = 4 w oI
| o0 10 Sandy SILT (ML) [1] 1/5/18 @ 1450 Clear boring via 3-
1.0 i Dark Grayish Brown (10YR 4/2) Silt, soft, saturated, low ¥ o+ | point hand auger to 7 ft x 12 in OD
i plasticity, rapid dilatancy. Sand, fine to coarse grained, 7, 1/24/18 @ 1320 GW encountered
i 20 sub-angular to sub-rounded, well graded. No cementation. | / from 0 to 0.5 ft bgs
i ’ Roots & grass. No stain/odor / 1/24/18 @ Collect soil sample WI-
3.0 10% Gravel; 25% Sand; 65% Fines / AF-SB209-00.501.5-0118 from 0.5
i Clayey SAND with Gravel (SC) A to 1.5 ft bgs
| 20 Brown (10YR 5/3) Sand, dense, damp, fine to coarse 7] 1/24/18 @ 1330 GW encountered
| ) grained, sub-angular to sub-rounded, well graded. Gravel up ||_|<<; from 1.5 to 6 ft bgs
5 5.0 to 1" diameter, angular to rounded, poorly graded. Fines: %
i medium plasticity. Weak cementation. No stain/odor 2
i 20 25% Gravel; 30% Sand; 45% Fines 7
i : —| Clayey SAND with Gravel (SC) 00 11/24/18 @ 1350 Collect soil sample
7.0 Yellowish Brown (10YR 5/4) Sand, loose, wet, fine to coarse WI-AF-SB609-0607-0118 from 6 to
_ grained, sub-angular to sub-rounded, well graded. Gravel up 7 ft bgs; @1355 Collect soil sample
| 20 to 4" diameter, subanglular to rounded, well graded. Fines: WI-AF-SB609P-0607-0118 from 6
| ’ medium plasticity. No cementation. No stain/odor to 7 ft bgs o
9.0 30% Gravel; 40% Sand; 30% Fines 1/24/18 @1310 Begin drilling w/ 10-
o | Well Graded SAND with Clay & Gravel (SW-SC) Eaﬁfe'l'” casing & 10-ft x 4-in core
g 2.0 Dark Yellowish Brown (10YR 4/4) Sand, loose, saturated, .
| fine to coarse grained, sub-angular to sub-rounded, well 1/24/18 @ 1405 Collect soil sample
11.0 graded. Gravel up to 4" diameter, sub-angular to rounded, WI-AF-SB609-0708-0118 from 7 to
_ well graded. Fines: medium plasticity. No cementation. No 8 ftbgs
. 20 stain/odor
] 30% Gravel; 50% Sand; 10% Fines
13.0 Clayey SAND with Gravel (SC)
. Same description as 1.5-3.5 ft bgs
— 30% Gravel; 40% Sand; 30% Fines
] 20 N Sramsan o 1/24/18 @ 1340 GW encountered
15_1 150 ' || Vellowish Brown (10YR 5/6) Silt, soft damp, low plasticity, from 14 0 14.5 ft bgs
— rapid dilatancy. Sand, very fine to fine grained, subrounded,
B 2.0 poorly graded. Moderate cementation. Mottled FeO staining, 04
1 170 no odor )
: 20% Sand; 80% Fines
N SILT with Sand (ML)
B 2.0 Gray (GLEY1 5/N) Silt, stiff, moist, low, plasticity, rapid
1 190 dilatancy. Sand, very fine to medium grained, sub-angular to
- sub-rounded, poorly graded. Moderate cementation. No <&— Grout
20 7] stain/odor
— 2.0 20% Sand; 80% Fines
7 210 Silty SAND with Gravel (SM)
Gray (GLEY1 5/N) Sand, loose, wet, fine to coarse grained,
N sub-angular to sub-rounded, well graded. Gravel up to 2"
1 20 diameter, sub-angular to rounded, well graded. Fines: low
1 230 plasticity. No cementation. No stain/odor
* 20% Gravel; 40% Sand; 40% Fines
7 SILT with Sand (ML)
T 20 Same as 7 -14 ft bgs but very moist
25 | 25.0 20% Sand; 80% Fines
Lean CLAY (CL)
B Dark Gray (GLEY1 4/N) Clay, stiff, moist, medium plasticity,
B 2.0 slow dilatancy. Weak cementation. No stain/odor 0.1
1 270 5% Sand; 95% Fines
B 2.0
1 290
30 ]
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PROJECT NUMBER:

695610.04.F1.WI

BORING NUMBER:

WI-AF-MW-609 sHeer 2 oF 3

SOIL BORING LOG

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

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

ELEVATION : 53.1ft

DRILLING CONTRACTOR : Yellow Jacket

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

WATER LEVELS : 35.4 ft bgs START : 1/5/2018 END : 1/25/2018 LOGGER : M. Green
- ~ E SOIL DESCRIPTION 8
g | I ] SOIL NAME, USCS GROUP SYMBOL, COLOR, 32 COMMENTS WELL DIAGRAM
Ei o 3 MOISTURE CONTENT, RELATIVE DENSITY OR 243
=Ty x 8 ; % x2
55 = i} CONSISTENCY, SOIL STRUCTURE, MINERALOGY s |2u
on = i3 [0 N
] 20 Silty SAND (SM) 1] i
31.0 Dark Gray (GLEY1 4/N) Sand, loose, moist, very fine to fine |_| a
i grained, sub-rounded, poorly graded, low plasticity. Weak ]
i 20 cementation. No stain/odor B ]
| ) 70% Sand; 30% Fines _ |
33.0 Lean CLAY (CL) |
| Dark Gray (10YR 4/1) Clay, stiff, dry, medium plasticity, slow ]
| 20 dilatancy. Moderate cementation. No stain/odor | ]
i : 10% Sand; 90% Fines _ |
35 | 35.0 ]
i Lean CLAY (CL) a
i 20 Black (GLEY1 2.5/N) Clay, very stiff, dry, medium plasticity, a
i ’ slow dilatancy. Well cemented. No stain/odor B 02 ]
37.0 10% Sand; 90% Fines _ ]
- 20 — -
1 390 B ]
i _ 1/24/18 @ 1515 Collect soil sample a
40| 20 WI-AF-SB609-3940-0118 from 39 to _
i ’ Poorly Graded SAND with Silt (SP-SM) Ii 1 40 ft bgs 3/8" ]
41.0 Dark Gray (GLEY1 4/N) Sand, loose wet, very fine to fine |,~|'~|, 1/24/18 @ 1445 GW encountered Bentonite -
i grained, sub-rounded, poorly graded, low plasticity. Weak II |~}, from 40 to 57 ft bgs Chips ]
i 20 cementation. No stain/odor i I~_I |
| ) 90% Sand; 10% Fines Ly ]
43.0 Iy :.r ]
i _Jr |.l' a
i 2.0 - 1 ::
45 | 450 ] 'I |~}:
. — I:I
T 20 7 }'I {I 0.1
1 470 at ::r
_ _| 1|:
. 20 - l:i
1 490 o
| Poorly Graded SAND with Silt (SP-SM) | :i 1| :
50 Same as 40-49 ft bgs but more wet 90% 7] ] "
- 20 | Qo o Fien O ° —ilr —— 2" Schedd
- ; . 80 PVC - -
51.0 - '|-_:'1.- 0.010" Slot
b 10 ]
&
4 20 _ H ]
1 530 - ﬁ"-l'*;’ i
EE
T S ]
N 2.0 !y ]
i i ]
55 55.0 ity ]
i ity i
’ 20 |"Siity SAND (SM) 1 o2 i
57.0 Dark Gray (GLEY1 4/N) Sand, loose, wet, very fine to fine KK |
i grained, sub-rounded, poorly graded, sand stringers. Fines: |_| Schedule -
i 20 low plasticity. Weak cementation. No stain/odor B 88 Pevge ]
. 70% Sand; 30% Fines Sum
— - p -
59.0 i
60 ]| \ /‘ ]




PROJECT NUMBER:

695610.04.F1.WI

BORING NUMBER:

WI-AF-MW-609

SHEET 3 OF 3

SOIL BORING LOG

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

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

ELEVATION : 53.1ft

DRILLING CONTRACTOR : Yellow Jacket

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

WATER LEVELS : 35.4 ft bgs

START : 1/5/2018

m
Z

D : 1/25/2018

LOGG

ER : M. Green

SOIL DESCRIPTION

DEPTH BELO!
SURFACE (FT)
INTERVAL (FT)
RECOVERY (FT)

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY OR
CONSISTENCY, SOIL STRUCTURE, MINERALOGY

SYMBOLIC LOG
PID READING

HEADSPACE

COMMENTS

WELL DIAGRAM

9
g

()]
=
o

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

1/24/18 @ 1500 Boring terminated
@ 59 ft bgs. See well completion
diagram for construction details

en 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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PROJECT NUMBER:

695610.04.F1.WI

BORING NUMBER:

WI-AF-MW-610

SHEET

1 OF 9

SOIL BORING LOG

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

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

ELEVATION : 57.0ft

DRILLING CONTRACTOR : Yellow Jacket

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

WATER LEVELS : 37.8 ft bgs START : 1/5/2018 END : 1/29/2018 LOGGER : M. Green
- ~ E SOIL DESCRIPTION 8 o
4| 2 | & o[58
g | I ] SOIL NAME, USCS GROUP SYMBOL, COLOR, 32 COMMENTS WELL DIAGRAM
< P3 [oN IN[%)
[y @ [e] MOISTURE CONTENT, RELATIVE DENSITY OR [l )
55 E o CONSISTENCY, SOIL STRUCTURE, MINERALOGY s |ag
own = 4 w oI
0.0 Sandy SILT with Gravel (ML) B 1/5/18 @ 1320 Clear boring via 3-
20 Dark Brown (10YR 3/3) Silt, soft, moist, low plasticity, rapid ~_| point hand auger to 7 ft x 12 in OD
: dilatancy. Sand, fine to coarse grained, sub-angular to 00 11/25/18 @ 1550 Collect soil sample
2.0 sub-rounded, well graded. Gravel up to 3" diameter, ¥ WI-AF-SB610-0001.5-0118 from O
subangular to rounded, well graded. No cementation. Roots | _ / to1.5
20 & grass. No stain/odor _ % 1/25/18 GW encountered from 1.5
' 20% Gravel; 25% Sand; 55% Fines _ // to 7.5 ft bgs
4.0 Clayey SAND with Gravel (SC) | /
Yellowish Brown (10YR 5/4) Sand, loose, wet, fine to coarse  _| /
5_ | 20 grained, sub-angular to sub-rounded, well graded. Gravel up _/
: to 5" diameter, sub-rounded to rounded, well graded. Fines:  _| /
6.0 medium plasticity. No stain/odor /
30% Gravel; 50% Sand; 20% Fines 7
20 Well Graded SAND with Clay & Gravel (SW-SC) /_ % o
Dark Yellowish Brown (10YR 4/4) Sand, loose, wet, fine to 7 1/25/18 @ 1540 Begin drilling w/ 10-
8.0 coarse grained, sub-angular to sub-rounded, well graded. ft x 8-in OD casing & 10-ft x 7-in OD
Gravel up to 2" diameter, sub-rounded to rounded, well | core barrel )
20 graded. Fines: medium plasticity. No cementation. No _ 1/25/18 @ 1555 Collect soil sample
. stain/odor _ WI-AF-SB610-07.508-0118 from 7.5
10_] 100 35% Gravel, 55% Sand; 10% Fines || to 8 ft bgs
Clayey SAND with Gravel (SC) -
2.0 Same description as 1.5-6 ft bgs _
30% Gravel; 50% Sand; 20% Fines - 00
12.0 SILT with Sand (ML) -
Grayish Brown (10YR 5/2) Silt, stiff, damp, low plasticity, -
2.0 rapid dilatancy. Sand, very fine to fine grained, sub-rounded, | —
poorly graded, Moderate cementation. No stain/odor -
14.0 20% Sand; 80% Fines -
15 SILT with Sand (ML) -
— 2.0 Same description as 7.5-8 ft bgs but Gray (GLEY1 5/N) —
20% Sand; 80% Fines -
16.0 B
—| r<&— Grout
2.0 —|
18.0 B
_ 1/25/18 @ 1610 Switch to 10-ft x 6-
20 _ in OD casing and 10-ft x 4-in OD
i : B core barrel
20 20.0
Lean CLAY (CL) -
20 Very Dark Gray (GLEY1 3/N) Clay, stiff, damp, medium _
: plasticity, slow dilatancy. Moderate cementation. No B 0.0
22.0 stain/odor B
5% Sand; 95% Fines _
2.0 —|
24.0 |
25| 20 |
26.0 B
2.0 —|
28.0 B
2.0 —|

30 ]




PROJECT NUMBER: BORING NUMBER:
695610.04.FI.WI WI-AF-MW-610 sHeer 2 oF o
M' SOIL BORING LOG
PROJECT : NAS Whidbey Island Ault Field, Oak Harbor, WA LOCATION : Oak Harbor, WA (494401.1 N, 1200544.5 E)
ELEVATION : 57.0 ft DRILLING CONTRACTOR : Yellow Jacket

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

WATER LEVELS : 37.8 ft bgs START : 1/5/2018 END : 1/29/2018 LOGGER : M. Green
_ ~ E SOIL DESCRIPTION 8
st | £ | ¢ S |2y
ol2
88 | & SOIL NAME, USCS GROUP SYMBOL, COLOR, = o5 COMMENTS WELL DIAGRAM

< P3 O |uw
[y @ [e] MOISTURE CONTENT, RELATIVE DENSITY OR [l Il
55 E o CONSISTENCY, SOIL STRUCTURE, MINERALOGY s |ag
own = 4 w oI

| 300 _ i

- 20 — 00 -

32.0 ]

i Sandy Lean CLAY (CL) a

i 20 Dark Gray (GLEY1 4/N) Clay, stiff, damp, medium plasticity, |

i : slow dilatancy. Sand, very fine to fine grained, sub-rounded, ]

34.0 poorly. Weak cementation. No stain/odor ]

| 40% Sand; 60% Fines _ i

35_| 20 Lean CLAY with Sand (CL) _ _

| : Black (GLEY1 2.5/N) Clay, very stiff, dry, medium plasticity, —_| 3/8" ]

36.0 slow dilatancy. Sand, very fine to fine grained, sub-rounded,  _ Bentonite

i poorly graded, shells. Well cemented. No stain/odor _ Chips |

i 20 20% Sand; 80% Fines _ i

1 380 B ]

] 2.0 Silty SAND (SW) yire <2040 Sand

40 40.0 Dark Gray (GLEY1 4/N) Sand, dense, moist, very fine to fine KEA ]

i grained, sub-rounded, poorly graded, micaceous. Fines: low | _| S ]

i 20 plasticity. Weak cementation. No stain/odor B §5E) ]

] : 60% Sand; 40% Fines ” { |~}. 00 ]

42.0 Poorly Graded SAND with Silt (SP-SM) T I~_|. ]

| Dark Gray (GLEY1 4/N) Sand, loose, very moist, very fine to 4 j|~,|' ]

| 20 fine grained, sub-rounded, poorly graded, micaceous. Fines: I :.{' ]

i ’ low plasticity. Weak cementation. No stain/odor _Lr |.l' ]

44.0 90% Sand; 10% Fines _ 1|: ]

] . .

I

45 2.0 — : I 2" Schedtd]

T =}t 80 PVC -

46.0 _ |:| 0.010" Slot]

4 _ II |.}. ]

— 2.0 Iy I~_|. 1

1 480 B 'i;'il' ]

- lli' .

. — | :l .

] 2.0 | 1|: .

50_| 50.0 ] ,’:j{ ]

1. i 1

] 0 “fri oo ]

52.0 i ]

E - I:I Schedule

. 2.0 -Hr 80PVC

7 540 it Sump

i it ]

- 20 il ~

1 560 o I i

i Silty SAND (SM) N EEN: |

| 20 Same description as 39-40 ft bgs _ |

| ’ 60% Sand; 40% Fines | ]

58.0 B ]

. 2.0 - -

60 | - ]
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PROJECT NUMBER:

695610.04.F1.WI

BORING NUMBER:

WI-AF-MW-610

SHEET 3 OF 9

SOIL BORING LOG

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

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

ELEVATION : 57.0ft

DRILLING CONTRACTOR : Yellow Jacket

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

LOGGER : M. Green

WELL DIAGRAM

WATER LEVELS : 37.8 ft bgs START : 1/5/2018 END : 1/29/2018
= SOIL DESCRIPTION o
[ [ |y o]
AR c |2
w =1a
28| 2 i SOIL NAME, USCS GROUP SYMBOL, COLOR, 2|35 COMMENTS
Eg & 8 MOISTURE CONTENT, RELATIVE DENSITY OR g &2
s | £ 3] CONSISTENCY, SOIL STRUCTURE, MINERALOGY 2 |ag
awn = o (%] aT
60.0 Silty SAND (SM) 1T
20 Same description as 56-60 ft bgs _
: 80% Sand; 20% Fines _ 0.0
62.0 _
2.0 -
1 64.0 _
65 ] 0 ]
66.0 _
2.0 -
7 68.0 _
2.0 -
70 | 700 _
2.0 1M 00
1 720 “HH
2.0 -
1 740 _
75 ] 0 ]
76.0 "
2.0 -
1 780 "
2.0 -
80 | 800 _
20 “Fi1] 00
1 820 HAy
2.0 -
1 840 _
85 ] 0 ]
86.0 _
2.0 -
7 880 _
2.0 -

90
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PROJECT NUMBER:

695610.04.F1.WI

BORING NUMBER:

WI-AF-MW-610

SHEET 4 OF 9

SOIL BORING LOG

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

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

ELEVATION : 57.0ft

DRILLING CONTRACTOR : Yellow Jacket

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

WATER LEVELS : 37.8 ft bgs START : 1/5/2018 END : 1/29/2018 LOGGER : M. Green
- ~ E SOIL DESCRIPTION 8
el B o |£8
g | I ] SOIL NAME, USCS GROUP SYMBOL, COLOR, = o5 COMMENTS WELL DIAGRAM
Ei o 3 MOISTURE CONTENT, RELATIVE DENSITY OR 243
=Ty x 8 ; % x2
55 = i} CONSISTENCY, SOIL STRUCTURE, MINERALOGY s |2u
own = 4 w oI
| 900 i AEN
- 2.0 ] oo
92.0 Fil
- 20 -
1 940 ki
9 _ 20 —it
| 96.0 Tt
. 2.0 -l
] 980 “Hif
100 | 100.0 Lt
i Poorly Graded SAND with Silt (SP-SM) i AN
] 20 Same description as 40-56 ft bgs 90% it
i . Sand; 10% Fines _ l||} 0.0
102.0 by
1y
4 S ¥t
i 2.0 - III}
1 104.0 a 'l:!'-l.
i Poorly Graded SAND (SP) R 1/26/18 @ 1300 GW encountered
105 _| 20 Dark Gray (GLEY1 4/N) Sand, wet, loost, fine to medium ] from 104 to 109 ft bgs
i : sand, sub-angular to sub-rounded, poorly graded, B
106.0 micaceous. No cementation. No stain/odor B
| 95% Sand; 5% Fines _
- 20 —
1 1080 _
] 20 ™ Sandy SILT (ML)
110 _| 110.0 Dark Gray (GLEY1 4/N) Silt, stiff, moist, low plasticity, rapid __|
i dilatancy. Sand, very fine to fine grained, subrounded, poorly
i 20 graded. Moderate cementation. No stain/odor _
i ’ 30% Sand; 70% Fines _ 00
112.0 |
- 20 —
1 1140 -
1 Silty SAND (SM) -
115_| 20 Same description as 56-60 ft bgs ]
| ’ 80% Sand; 20% Fines |
116.0 |
- 20 —
11180 _
- 20 —

120 |
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PROJECT NUMBER:

695610.04.F1.WI

BORING NUMBER:

WI-AF-MW-610

SHEET 5 OF 9

SOIL BORING LOG

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

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

ELEVATION : 57.0ft

DRILLING CONTRACTOR : Yellow Jacket

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

WATER LEVELS : 37.8 ft bgs START : 1/5/2018 END : 1/29/2018 LOGGER : M. Green
~ o SOIL DESCRIPTION o
gc = iy Sle
o l'-'JJ\: % & (j §§ WELL DIAGRAM
o9 < w SOIL NAME, USCS GROUP SYMBOL, COLOR, 2 |<a
=y g g o l5% COMMENTS
[y @ 8 MOISTURE CONTENT, RELATIVE DENSITY OR % xQ
55 = ] CONSISTENCY, SOIL STRUCTURE, MINERALOGY s |2u
own = 4 w oI
| 120.0 Poorly Graded SAND (SP) _ lil
1 20 Same description as 40-56 ft bgs g
] : 90% Sand; 10% Fines ’ :'} 00
122.0 bl
) i
. 2.0 i
1 1240 - jl::'-l._
| i
= I il
7 126.0 i
- i
- 20 o
1 128.0 Sandy SILT (ML) |
i Same description as 109-114 ft bgs B
30% Sand; 70% Fines
- 20 —
130 | 130.0 _
] 20 - 0.0
11320 -
i Poorly graded SAND (SP) i AN
i 20 Same description as 40-56 ft bgs it
] : 90% Sand; 10% Fines ” M
134.0 _ ~l.:~_|.
_ i
AEs
135_| 20 ] :I}
1 1360 i
17
i a it
] 20 ™ Sandy SILT (ML) -
138.0 Same description as 109-114 ft bgs
i 30% Sand; 70% Fines _
i 20 Poorly Graded SAND (SP) _
i Same description as 104-109 ft bgs _
140 | 140.0 95% Sand; 5% Fines ]
| 2.0 1] oo
1 1420 _
- 20 —
1 1440 -
145 | 20 |
1 146.0 _
- 20 —
1 1480 -
i Silty SAND (SM) ~
i 20 Same description as 56-60 ft bgs B

150 |

80% Sand; 20% Fines




PROJECT NUMBER: BORING NUMBER:
695610.04.FI.WI WI-AF-MW-610 sHeer 6 OF 9
M' SOIL BORING LOG
PROJECT : NAS Whidbey Island Ault Field, Oak Harbor, WA LOCATION : Oak Harbor, WA (494401.1 N, 1200544.5 E)
ELEVATION : 57.0 ft DRILLING CONTRACTOR : Yellow Jacket

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

WATER LEVELS : 37.8 ft bgs START : 1/5/2018 END : 1/29/2018 LOGGER : M. Green
_ o SOIL DESCRIPTION o
sE | E | & 32y
olZ
88 | 2 & SOIL NAME, USCS GROUP SYMBOL, COLOR, = o5 WELL DIAGRAM
T = > o 15% COMMENTS
[y @ 8 MOISTURE CONTENT, RELATIVE DENSITY OR g n:<D(
& % = ] CONSISTENCY, SOIL STRUCTURE, MINERALOGY s |2u
own = 4 w oI
_| 150.0 —
B 2.0 - 00
11520 -
- 20 -
1 154.0 -
e 20 it
1 156.0 1
. 2.0 -l
1 158.0 -
i Poorly Graded SAND (SP) B
| 20 Same description as 104-109 ft bgs _
| ’ 95% Sand; 5% Fines |
160 | 160.0
i Silty SAND )(SM) ~
i 20 Same description as 56-60 ft bgs I
i : 80% Sand; 20% Fines I AAEA
162.0 -]
] Poorly Graded SAND with Silt (SP-SM) frE
] 20 Same description as 40-56 ft bgs 90% Sand; it
] : 10% Fines i
164.0 _ ~l.:~_|.
| i O
L
165_| 20 ] :I}
1 1660 Tl
i Poorly Graded SAND (SP) o
i 20 Same description as 104-109 ft bgs I AR
] : 95% Sand; 5% Fines e
168.0 [
- 20 4
170 | 170.0 |
i Poorly Graded SAND with Silt (SP-SM) B 1S
i 20 Same description as 40-56 ft bgs 90% _ |.~| I
] : Sand; 10% Fines iy
172.0 i o
i ik
. 20 i
1 1740 - i::
175 ] i
] 20 i
1 1760 Poorly Graded SAND (SP)
] Same description as 104-109 ft bgs J
1 20 95% Sand; 5% Fines - H
| : Poorly Graded SAND with Silt (SP-SM) i
178.0 Same description as 40-56 ft bgs 90% _
. Sand; 10% Fines _
- 20 —
180 ] -




PROJECT NUMBER:

695610.04.F1.WI

BORING NUMBER:

WI-AF-MW-610 sHeer 7 oF o

SOIL BORING LOG

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

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

ELEVATION : 57.0ft

DRILLING CONTRACTOR : Yellow Jacket

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

WATER LEVELS : 37.8 ft bgs START : 1/5/2018 END : 1/29/2018 LOGGER : M. Green
_ o SOIL DESCRIPTION o
[ ~ o [e]
AR s &8
g | I ] SOIL NAME, USCS GROUP SYMBOL, COLOR, = o5 COMMENTS WELL DIAGRAM
< % = [oN IN[%)
Ew i 8 MOISTURE CONTENT, RELATIVE DENSITY OR % aQ
55 = i} CONSISTENCY, SOIL STRUCTURE, MINERALOGY s |2u
on = i3 [0 N
| 180.0 Lean CLAY with Sand (CL)
i 20 Gray (GLEY1 5/N) Clay, very stiff, dry to damp, medium
i : plasticity, slow dilatancy. Sand, very fine to medium grained, 0.0
182.0 sub-angular to sub-rounded, poorly graded, platy, continuous _|
i & discontinuous sand stringers from <1/32" to 0.25" thick.
] 20 Well cemented. No stain/odor _
| ’ 15% Sand; 85% Fines _
184.0 -
185 ] 20 -
1 186.0 _
- 20 —
1 1880 _
- 20 —
190 7| 1900 _
1 2.0 7 0.0
1 1920 _
- 20 —
1 1940 _
195 ] 20 -
1 196.0 _
- 20 —
| 198.0 -
| Lean CLAY with Sand (CL) _
i 20 Same description as 177.5-198 ft bgs _
| ’ 20% Sand; 80% Fines |
200 | 200.0 ]
] _ 1/27/18 @ 1350 Continuous cores
n 2.0 _ CC101-CC123 were collected in 2-
| ’ | 00 | foot intervals w/ 100% recovery, no
202.0 _ VOC detected in BZ of HS from 200
i B to 245 ft bgs
- 20 —
1 2040 _
205 20 -
1 206.0 _
- 20 —
1 208.0 _
- 20 —

210 ]




PROJECT NUMBER:

695610.04.F1.WI

BORING NUMBER:

WI-AF-MW-610

SHEET 8 OF 9

SOIL BORING LOG

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

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

ELEVATION : 57.0ft

DRILLING CONTRACTOR : Yellow Jacket

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

WATER LEVELS : 37.8 ft bgs START : 1/5/2018 END : 1/29/2018 LOGGER : M. Green
o SOIL DESCRIPTION ©
[= = L e}
AR s [28
g | I ] SOIL NAME, USCS GROUP SYMBOL, COLOR, = o5 COMMENTS WELL DIAGRAM
< % P3 [oN IN[%)
e 8 MOISTURE CONTENT, RELATIVE DENSITY OR g &2
s | £ g CONSISTENCY, SOIL STRUCTURE, MINERALOGY =
own = 4 w oI
1 2100 ]
] 20 - 0.0
1 2120 _
- 20 —
1 214.0 _
215 ] 20 ]
12160 -
- 20 —
12180 -
- 20 —
220 | 2200 _
] 20 - 0.0
12220 -
- 20 —
1 2240 -
225 ] o -
— 2.0 Same description as above —
1 226.0 -
- 20 —
12280 -
- 20 —
230 | 230.0 ]
] 20 - 0.0
7 2320 _
- 20 —
1 2340 -
235 ] 20 T
1 236.0 B
- 20 —
1 238.0 B
- 20 —

240 ]




PROJECT NUMBER:

695610.04.F1.WI

BORING NUMBER:

WI-AF-MW-610

SHEET 9 OF 9

SOIL BORING LOG

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

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

ELEVATION : 57.0ft

DRILLING CONTRACTOR : Yellow Jacket

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

WATER LEVELS : 37.8 ft bgs START : 1/5/2018 END : 1/29/2018 LOGGER : M. Green
o SOIL DESCRIPTION o
= = |y o
AR s &8
oy Z n SOIL NAME, USCS GROUP SYMBOL, COLOR, = COMMENTS WELL DIAGRAM
i ¥ 3 MOISTURE CONTENT, RELATIVE DENSITY OR 2 |¥8
55 E o CONSISTENCY, SOIL STRUCTURE, MINERALOGY g |ag
awn = o wj|jaxT
240.0 _|
2.0 N 0.0
242.0 -
2.0 -
244.0 Same description as above -
245 ] 20 a
246.0 -
2.0 -
248.0 B

Bottom of Boring at 248.0 ft bgs on 1/29/2018

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
~B67 ft bgs to 56 ft bgs. See well
completion diagram for details
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PROJECT NUMBER:

695610.04.F1.WI

BORING NUMBER:

WI-AF-MW-611

SHEET

OF 7

SOIL BORING LOG

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

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

ELEVATION : 101.1 ft

DRILLING CONTRACTOR : Yellow Jacket

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

WATER LEVELS : 59.3 ft bgs START : 2/19/2018 END : 2/22/2018 LOGGER : M. Green
_ = SOIL DESCRIPTION ®
sE | E | = 3ey
ol2
B4 g & SOIL NAME, USCS GROUP SYMBOL, COLOR, = o5 WELL DIAGRAM
) S g o 155% COMMENTS
[y @ 8 MOISTURE CONTENT, RELATIVE DENSITY OR % aQ
55 = ] CONSISTENCY, SOIL STRUCTURE, MINERALOGY s |2u
own = 4 w oI
1 o0 Silty SAND T 2/19/18 @ 1630 Begin potholing for ]
| 20 Strong Brown (7.5YR 4/6) Sand, loose, damp, very fine to [ utilities via 3-point hand auger to 7 ft ]
i : fine grained, sub-rounded, poorly graded. Fines: low ~.] 00 Ix 16-in OD ]
2.0 plasticity. No cementation. Abundant roots. No stain/odor : 2/20/18 @ 1055 Collect soil sample a
| 5% Gravel; 60% Sand; 35% Fines WI-AF-SB611-0H01-0218 from 0.5 |
. 2.0 Silty SAND to 1 ft bgs . ]
| : Same description as 0-0.5 ft bgs but Yellowish Red (5YR 2/20/18 @ 1105 Collect soil sample |
4.0 4/6), fewer roots WI-AF-SB611-0103-0218 from 1 to |
. 60% Sand; 40% Fines 300158 @ 1110 Collect soil sampl i
5 Poorly Graded SAND ollect soil sample
] 2.0 oorly Grade —
_ Dark Yellowish Brown (10YR 4/4) Sand, loose, moist, very WI-AF-SB611P-0103-0218 from 1 ]
6.0 fine to medium grained, sub-angular to sub-rounded, poorly to 3 ft bgs i
] graded. No stain/odor i
. 2.0 95% Sand; 5% Fines ) i
i ’ 2/19/18 @ 1710 3-point hand auger a
8.0 complete, No utilities encountered a
i Poorly Graded SAND 2/20/18 @ 1025 Begin drilling w/ 10- |
i 20 Same description as 2-10 ft bgs but Grayish Brown (10YR ft x 8-in OD Core Barrel, 10-ft x 10" ]
i ’ 5/2), trace gravel to 1" diameter casing & 10-ft x 11" conductor ]
10 10.0 5% Gravel; 90% Sand; 5% Fines casing ]
_ Silty SAND ]
i 20 Grayish Brown (10YR 5/2) Sand, loose, moist, very fine to 1 |
| : fine grained, sub-angular to sub-rounded, poorly graded. 00 ]
12.0 Fines: low plasticity. Weak cementation. No stain/odor |
B 80% Sand; 20% Fines 2/20/18 @ 1145 Collect soil sample ]
i 20 Well Graded SAND with Gravel WI-AF-SB611-1213-0218 from 12 to i
i Grayish Brown (10YR 5/2) Sand, loose, moist, fine to coarse 13 ft bgs |
14.0 grained, sub-angular to sub-rounded, well graded. Gravel up 2/20/18 @ 1040 GW encountered ]
_ to 1.5" diameter, subangular to subrounded, well graded. No @ 13 ft bgs i
15_] 2.0 cementation. No stain/odor. Becomes wet at 13 ft bgs —]
4 15% Gravel; 85% Sand ]
16.0 Well Graded SAND with Gravel . 4
. Same description as 12-15 ft bgs but mottled FeO staining 2/2018 @ 105_5 11" x _10'ft .
. 2.0 thorughout, color is Yellowish Brown (5YR 4/6) concudtor casing terminated @ 1 0ft ]
i 15% Gravel; 85% Sand bgs, continue drilling w/ 10-ft x 8 ]
18.0 Well Graded SAND OD core barrel & 10-ft x 10" OD |
B Same description as 15-16 ft bgs but Dark Yellowish Brown casing -
e 2.0 —\(1OYR 4/4), no FeO staining -
0, . 0,
20 71 200 10% Gravel; 90% Sand Stainless
Well Graded SAND L steel casing |
1 Same description as 16-19 ft bgs but Dark Gray (10YR 4/1) to 20 ftbgs |
. 2.0 95% Sand; 5% Fines 00 h
1 220 Sch. 80 ]
i Poorly Graded SAND PVC casing |
] 20 Gray (10YR 5/1) Sand, loose, wet, fine to medium grained, to stainless |
i ’ sub-angular sub-rounded, poorly graded. No stain/odor steel |
24.0 5% Gravel; 90% Sand; 5% Fines screen
25_ 20 —
1 26.0 ]
- 20 -
1 280 i
- 20 -
30 ] ]
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PROJECT NUMBER:

695610.04.F1.WI

BORING NUMBER:

WI-AF-MW-611

SHEET 2 OF 7

SOIL BORING LOG

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

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

ELEVATION : 101.1 ft

DRILLING CONTRACTOR : Yellow Jacket

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

WATER LEVELS : 59.3 ft bgs START : 2/19/2018 END : 2/22/2018 LOGGER : M. Green
- ~ E SOIL DESCRIPTION 8 o
2s | 3| oz 5|28

g | I u SOIL NAME, USCS GROUP SYMBOL, COLOR, alss COMMENTS WELL DIAGRAM
EE i 3 MOISTURE CONTENT, RELATIVE DENSITY OR o |&3
55 E o CONSISTENCY, SOIL STRUCTURE, MINERALOGY s |ag
own = 4 w oI
| 30.0 Sandy SILT
i 20 Gray (GLEY1 5/N) Silt, stiff, moist, low plasticity, rapid .
i : dilatancy. Sand, very fine to fine grained, sub-angular to 111y 00
32.0 sub-rounded, poorly graded, micaceous, Weak cementation. L
i No stain/odor
| 20 5% Sand; 55% Fines REA
| ’ Silty SAND 1
34.0 Grayish Brown (10YR 5/2) Sand, loose wet, fine to medium L
i grained, sub-angular to sub-rounded, poorly graded. Fines: Rk
35| 20 low plasticity. No stain/odor I8l
_ ’ 80% Sand; 20% Fines Hik
36.0 Silty SAND
i Gray (GLEY1 5/N) Sand, loose, wet, fine to medium sand, ans
i 2.0 sub-angular to sub-rounded, poorly graded. Fines: low L]
i plasticity. Weak cementation. No stain/odor. Discontinuous 1.
38.0 silt stringers up to 3" thick :-'l :
i 70% Sand; 30% Fines -I'I'I'
i 20 Poorly Graded SAND with Silt 1: et
m Gray (GLEY1 5/N) Sand, loose, wet, fine to medium sand, 'I_-l'.l'-
40 40.0 sub-angular to sub-rounded, poorly graded. Fines: low | I_I'
i plasticity. No cementation. No stain/odor n
i 20 90% Sand; 10% Fines 1
- Silty SAND |
42.0 Gray (GLEY1 5/N) Sand, dense, moist, very fine to fine
B grained, sub-angular to sub-rounded, poorly graded. Fines:
B 2.0 low plasticity. Medium cementation. No stain/odor
B 60% Sand; 40% Fines
44.0
45 2.0
46.0
— 2.0
48.0
1 SILT
i 20 Gray (GLEY1 5/N) Silt, stiff, moist, low plasticity, rapid
i : dilatancy. Weak cementation. No stian/odor
50 50.0 10% Sand; 90% Fines
i 20 Lean CLAY 00
52.0 Gray (GLEY1 5/N) Clay, stiff, damp, medium plasticity, slow
i dilatancy, laminations across core. Medium cementation. No
i 20 stain/odor
i : 10% Sand; 90% Fines
54.0
55
] 20 I~ Siity SAND
56.0 Same description as 41-48 ft bgs
i 60% Sand; 40% Fines
] 2.0 Lean CLAY
i Same description as 51-55 ft bgs but Dark Gray (GLEY1
58.0 4/N), very stiff
B 5% Sand; 95% Fines
— 2.0
60




PROJECT NUMBER:

695610.04.F1.WI

BORING NUMBER:

WI-AF-MW-611

SHEET 3 OF 7

SOIL BORING LOG

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

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

ELEVATION : 101.1 ft

DRILLING CONTRACTOR : Yellow Jacket

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

WATER LEVELS : 59.3 ft bgs START : 2/19/2018 END : 2/22/2018 ER : M. Green
= SOIL DESCRIPTION ©®
= = L o)
ae | 5| 0|28
ot g w SOIL NAME, USCS GROUP SYMBOL, COLOR, oS WELL DIAGRAM
T = > o 15% COMMENTS
[y @ Q MOISTURE CONTENT, RELATIVE DENSITY OR [l Il
55 E o CONSISTENCY, SOIL STRUCTURE, MINERALOGY g |og
own = 4 w oI
| 60.0
T 2.0 0.0
1 620
B 2.0
1 640
65_]
] 20 Lean CLAY
66.0 Same description as 56-65 ft bgs but Black (GLEY1 2.5/N),
i very stiff, fetid odor, organic pieces
i 20 5% Sand; 95% Fines
| ’ Lean CLAY
68.0 Gray (GLEY1 5/N) Clay, stiff, damp, medium plasticity, slow
i dilatancy. Sand, very fine to fine grained, sub-angular, poorly
| graded. Moderate cementation. No stain/odor <
] 201" 20% Sand; 80% Fines Grout
70 70.0
T 2.0 0.0
1 720
i Lean CLAY
i 20 Same as 67-72 ft bgs but with silty sand stringers up to 3"
i : thick, continuous across core
74.0 20% Sand; 80% Fines
75_| 20
1 760
i Lean CLAY
i 20 Very Dark Gray (GLEY1 3/N) Clay, very stiff, dry, medium
i : plasticity, no dilatancy. Well cemented. Fetid odor, no stain,
78.0 pulverized
| 5% Sand; 95% Fines
B 2.0
80_"| 80.0
T 2.0 0.0
1 820
B 2.0
1 840
85_| 20
1 860
B 2.0
1 880
B 2.0
90 |




PROJECT NUMBER:

695610.04.F1.WI

BORING NUMBER:

WI-AF-MW-611

SHEET 4 OF 7

SOIL BORING LOG

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

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

ELEVATION : 101.1 ft

DRILLING CONTRACTOR : Yellow Jacket

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

WATER LEVELS : 59.3 ft bgs START : 2/19/2018 END : 2/22/2018 LOGGER : M. Green
_ o SOIL DESCRIPTION o
[ ~ [ [e]
ae | 5| 0|28
g | I ] SOIL NAME, USCS GROUP SYMBOL, COLOR, = o5 COMMENTS WELL DIAGRAM
Ei o 3 MOISTURE CONTENT, RELATIVE DENSITY OR 243
= x 8 ! £1ez2
55 = i} CONSISTENCY, SOIL STRUCTURE, MINERALOGY s |2u
on = i3 [0 N
| 90.0 Lean CLAY B
i 20 Same description as 76-90 ft bgs but Black (GLEY1 2.5/N),
i : abundant iridescent shells & fragments up to 1.5" diameter /_| 00
92.0 5% Sand; 95% Fines _
i Lean CLAY _
i Same description as 76-90 ft bgs but Dark Gray (GLEY1 _
2.0
| 4/N), damp, no odor |
94.0 5% Sand; 95% Fines _
95_] -
i 20 Lean CLAY _
96.0 Same description as 91-95 ft bgs but not pulverized _
i 5% Sand; 95% Fines _
- 20 —
1 80 _
- 20 —
100 7 100.0 _
i Silty SAND _
i 20 Gray (GLEY1 5/N) Sand, dense, damp, very fine to fine _HHY
i : grained, sub-angular to sub-rounded, poorly graded. Fines: ~ _}||]] °°
102.0 low plasticity. Moderate cementation. No stain/odor B
| 65% Sand; 35% Fines _
- 20 —
7 104.0 _
105 ] 20 -
1 106.0 B
- 20 —
1 1080 _
- 20 —
110 7 110.0 _
] 10 " "No Recovery T | o0 | 220118 @ 1645 No Recovery from
112.0 _ 111-116 ft bgs, core dropped out of
i _ core barrel
| 20 | 2/21/18 @ 0840 Begin new 20-ft
i : B runs from 111 ft bgs
114.0 B
18] 20 -
1 1160 -
i Sandy SILT _
| 20 Gray (GLEY1 5/N) Silt, soft, very moist, low plasticity, rapid ~ _|
i : dilatancy. Sand, very fine to fine grained, sub-angular to B
118.0 sub-rounded, poorly graded. Weak cementation. No B
i stain/odor _
i 20 40% Sand; 60% Fines a

120 |




PROJECT NUMBER:

695610.04.F1.WI

BORING NUMBER:

WI-AF-MW-611

SHEET 5 OF 7

SOIL BORING LOG

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

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

ELEVATION : 101.1 ft

DRILLING CONTRACTOR : Yellow Jacket

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

WATER LEVELS : 59.3 ft bgs START : 2/19/2018 END : 2/22/2018 LOGGER : M. Green
= SOIL DESCRIPTION ®
= = S o)
AR : |2
s Z n SOIL NAME, USCS GROUP SYMBOL, COLOR, 2|28 COMMENTS WELL DIAGRAM
Ei @ [e} MOISTURE CONTENT, RELATIVE DENSITY OR @ |&3
u5 E o CONSISTENCY, SOIL STRUCTURE, MINERALOGY =N ohi
on = i3 [0 N
] 120.0 _
1 2.0 7 0.0
11220 -
- 20 —
1 1240 -
7 Silty SAND _
125 | 20 Same description as 100-111 ft bgs but loose, very moist ] ]
| ’ 65% Sand; 35% Fines |
126.0 -
- 20 —
1 1280 -
i Sandy SILT B 2/21/18 @ 1330 GW encountered
i 20 Same description as 116-124 ft bgs but wet _ @ 128 ft bgs
| ’ 40% Sand; 60% Fines |
130 _| 130.0 ] —
] 20 " Sandy SILT 11T 0o
132.0 Same description as 128-131 ft bgs but Dary Gray (GLEY1 _
i 4/N), stiff, damp B
35% Sand; 65% Fines
- 20 —
7 1340 _
135 ] 20 - .
1 136.0 _
- 20 —
| 138.0 -
i Silty SAND B 2/21/18 @ 1550 GW encountered
i 20 Dary Gray (GLEY1 4/N) Sand, loose, wet, very fine to @ 138 ft bgs
i : medium grained, sub-angular to sub-rounded, poorly graded. _|
140 | 140.0 Fines: low plasticity, micaceous, trace silt, rip-up clasts upto __| |
i 2" diameter. Weak cementation. No stain/odor B 3/8"
1) . 0, H
i 20 80% Sand; 20% Fines 41 .. Bentonite
- —| ’ Chips
142.0 -
- 20 —
1440 - " l&—8/16 Sand
145 ] 20 - -
1 146.0 _
- 20 —
1 1480 _
] 10 " "No Recovery - 2/22/18 @ 1440 No Recovery from
150 149-151 ft bgs




2m-

PROJECT NUMBER:

695610.04.F1.WI

BORING NUMBER:

WI-AF-MW-611

SHEET 6 OF 7

SOIL BORING LOG

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

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

ELEVATION : 101.1 ft

DRILLING CONTRACTOR : Yellow Jacket

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

WATER LEVELS : 59.3 ft bgs START : 2/19/2018 END : 2/22/2018 LOGGER : M. Green
- o SOIL DESCRIPTION o
SE | £ | > 2 ley
ol2
88 | 2 & SOIL NAME, USCS GROUP SYMBOL, COLOR, = o5 WELL DIAGRAM
e S g o 13% COMMENTS
[y @ [e] MOISTURE CONTENT, RELATIVE DENSITY OR [l )
u5 E o CONSISTENCY, SOIL STRUCTURE, MINERALOGY s |ag
own = 4 w oI
 150.0 = 4
i 10 |~Siity SAND T 00 |2/22/18 @ 1530 GW encountered i
152.0 Same description as 138-149 ft bgs but no silt rip-up clasts EEA @ 151 ft bgs ]
| 80% Sand; 20% Fines 1 |
= 2.0 1 1
1 154.0 i ]
155 2.0 : .j | 6" Stainless|
- i Steel -
156.0 i 0.010" Slot
. 2.0 ’ | i
1 1580 11 :
] 20 A |
160 | 160.0 TH ]
- 2.0 11 ]
] 162.0 11 ]
1 164.0 1 .
165 2.0 T —
7 166.0 14 ]
| Poorly Graded SAND with Silt A |
i 20 Dark Gray (GLEY1 4/N) Sand, loose, wet, very fine to |.~|~|, ]
| : medium grained, sub-angular to sub-rounded, poorly graded. l||} Schedule -
168.0 Fines: low plasticity, micaceous. Weak cementation. No 'l’l'-l 88 Pevge ]
| stain/odor 1y Sump
5 90% Sand; 10% Fines iy
i 0 1l i
170 | 170.0 T _
i Sandy SILT ]
i 20 Dark Gray (GLEY1 4/N) Silt, very stiff, damp, low plasticity, ]
a : rapid dilatancy. Sand, very fine to fine grained, sub-angular |
172.0 to sub-rounded, poorly graded. Moderate cementation. No |
| stain/odor |
35% Sand; 65% Fines
- 20 -4
1 1740 ]
175 1 2/22/18 @ 1600 Hard drilling @ 175 .
S 20 ft bgs _
1 176.0 ]
2/22/18 @ 1630 Boring terminated ]
7] @ 180 ft bgs. Backfill with TR 3/8" T
1 2.0 bentonite chips from 170-180 ft 1
1 1780 bgs. Set 6" OD stainless steel 1
- screen w/ 0.010" slot 145 165 ft 1
T bgs, Sch 80 PVC sump 165-170 ft 1
. 2.0 bgs. 8/16 sand filter pack to T
180 1 180.0 143-170 ft bgs -

Bottom of Boring at 180.0 ft bgs on 2/22/2018
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PROJECT NUMBER:

695610.04.F1.WI

BORING NUMBER:

WI-AF-MW-612

SHEET

1 OF 4

SOIL BORING LOG

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

LOCATION : Oak Harbor, WA (490240.1 N, 1189445.2 E)

ELEVATION : 87.4 ft

DRILLING CONTRACTOR : Yellow Jacket

DRILLING METHOD AND EQUIPMENT : Terrasonic 150CC; 8" surface casing, 7" barrel (0'-29' bgs); 6" casing, 4" barrel (29'-89' bgs), Rotosonic

WATER LEVELS : 50.3 ft bgs START : 1/3/2018 END : 1/9/2018 LOGGER : M. Green
_ o SOIL DESCRIPTION o
= = w S
a5 | 5 |z s &8
g | I ] SOIL NAME, USCS GROUP SYMBOL, COLOR, 32 COMMENTS WELL DIAGRAM
< P3 O |uw
[y @ [e] MOISTURE CONTENT, RELATIVE DENSITY OR [l )
55 E o CONSISTENCY, SOIL STRUCTURE, MINERALOGY s |ag
own = 4 w oI
| o0 1.0 SILT with Sand (ML) B 1/3/18 @ 1320 Clear boring via 3-
1.0 i Black (10YR 2.5/1) Silt, soft, saturated, low plasticity, 00 Ipoint HA to 7 ft x 12" OD
i medium dilatancy. Sand, very fine to fine grained, B 1/7/18 @ 0855 Collect soil sample
i 20 sub-rounded, poorly graded. Grass & roots present. No WI-AF-SB612-0001-0118 from 0-1
i : cementation. No stain/odor B ft bgs
3.0 15% Sand; 85% Fines _ 1/7/18 @ 0830 GW encountered
B Silty SAND (SM) | from 0-2 ft bgs ,
| 20 Strong Brown (7.5YR 5/6) Sand, loose, saturated, fine to 1/7/18 @ 0900 Collect soil sample
| " |21| medium grained, sub-angular to sub-rounded, poorly graded. |[ [ WI-AF-SB612-0204-0118 from 2-4
5 5.0 || Fines: low plasticity. Isolated gravel up to 1" diameter. No ft bgs
| cementation. Mottled FeO staining | 1/7/18 @ GW encountered from 4-
| 20 5% Gravel; 65% Sand; 30% Fines i 4.5 ft bgs .
_ : Sandy Lean CLAY (CL) - 00 |1/7/18 @ 0920 Collect soil sample
7.0 Light Brownish Gray (10YR 6/2) Clay, soft, moist, medium WI-AF-5B612-04.505.5-0118 &
| plasticity, slow dilatancy. Sand, fine to medium grained, MS/MSD samples WI-AF-SB612-
i 20 sub-angular to sub-rounded, poorly graded. Isolated gravel 04.505.5-0118-MS & WI-AF-SB612-
| ’ up to 1" diameter. Moderate cementation. Mottled FeO 235505'5'01 18-SD from 4.5-5.5 ft
90 b e
stairing. isolaled MG staiving. Mo odor 117118 @ 0815 Begin drilling w/ 10-ft
10 ] - - - x 8-inch OD casing & 10ft x 7-inch
] 2.0 Clayey SAND with Gravel (SC) . core barrel
i Light Brownish Gray (10YR 6/2) Sand, loose, wet, fine to
11.0 coarse grained, sub-angular to sub-rounded, well graded.
. Gravel up to 1.5" diameter, sub-angular to rounded, well
. 20 graded. Fines: medium plasticity. No cementation. No
i stain/odor
13.0 15% Gravel; 50% Sand; 35% Fines
. Lean CLAY with Sand (CL)
. 20 Gray (10YR 5/1) Clay, moist, medium plasticity, slow
i dilatancy. Sand, fine to medium grained, sub-angular to
15 15.0 sub-rounded, poorly graded. Moderate cementation. Mottled | —|
_ FeO staining, no odor
. 20 25% Sand; 75% Fines 00
B Lean CLAY (CL) — ’
17.0 Gray (GLEY1 6/N) Clay, moist, medium plasticity, no -
B dilatancy. Well cemented. No stain/odor -
. 20 10% Sand; 90% Fines
1 190 Lean CLAY (CL) -
- Gray (GLEY1 6/N) Clay, stiff, very moist, medium plasticity, — —|
20 7] slow dilatancy. Sand, fine to medium grained, sub-rounded to —|
— 2.0 rounded, poorly graded. Gravel, up to 1.5" diameter, isolated, —]
1 210 rounded, well graded, sands appear in 1" to ~4" thick seams, -
: some penetrate across the core, others do not. Moderate -]
B cementation. No stain/odor -
B 2.0 5% Gravel; 15% Sand; 80% Fines -
23.0 B
- 20 —
25 | 250 ]
B 2.0 —| 00
27.0
i Sandy Lean CLAY (CL) 1/7/18 @ 0855 GW encountered
i 20 Gray (GLEY1 5/N) Clay, wet, medium plasticity, slow from 27-27.5 ft bgs
i : dilatancy. Sand, fine to medium grained, sub-rounded to _
29.0 rounded, poorly graded. Gravel up to 1.5" diameter, rounded,
i well graded. Moderate cementation. No stain/odor _
30 15% Gravel; 15% Sand; 70% Fines




2m-

PROJECT NUMBER:

695610.04.F1.WI

BORING NUMBER:

WI-AF-MW-612

SHEET 2 OF 4

SOIL BORING LOG

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

LOCATION : Oak Harbor, WA (490240.1 N, 1189445.2 E)

ELEVATION : 87.4 ft

DRILLING CONTRACTOR : Yellow Jacket

DRILLING METHOD AND EQUIPMENT : Terrasonic 150CC; 8" surface casing, 7" barrel (0'-29' bgs); 6" casing, 4" barrel (29'-89' bgs), Rotosonic

WATER LEVELS : 50.3 ft bgs START : 1/3/2018 END : 1/9/2018 LOGGER : M. Green
- ~ E SOIL DESCRIPTION 8
el B o |£8
g | £ n SOIL NAME, USCS GROUP SYMBOL, COLOR, = WELL DIAGRAM
EL @ [e] MOISTURE CONTENT, RELATIVE DENSITY OR @ |28
55 E o CONSISTENCY, SOIL STRUCTURE, MINERALOGY s |ag COMMENTS
own = 4 w oI
i 2.0 Lean CLAY with Sand (CL) B 1/7118 @ 0900 Switch to 10-ft x 6" | Grout
31.0 Same description as 18-27 ft bgs _ diam casing & 10-ft x 4-inch core
i 5% Gravel; 15% Sand; 80% Fines _ barrel, 8" conductor casing left in
] 20 B hole to 29 ft bgs. 6" diam. Cobble @
] . bottom of cc-15 interval
33.0 Sandy Lean CLAY (CL) 1/7/18 @ 0950 GW encountered
i Same description as 27-27.5 ft bgs - from 32.5 10 33 ft bgs
i 20 15% Gravel; 30% Sand; 55% Fines _
_ ’ Lean CLAY with Sand (CL) _
35 35.0 Same description as 18-27 ft bgs ]
] 5% Gravel; 15% Sand; 80% Fines _
B 20 —| 00
1 370 B
- 20 —
1 390 B
40| 20 ]
1 410 _
- 20 —
1 430 -
- 20 —
45 | 450 ]
B 20 —| 00
1 470 -
B 20
i Sandy Lean CLAY (CL) _
49.0 Same description as 27-27.5 ft bgs but moist
i 15% Gravel; 20% Sand; 65% Fines _
50__ 20 Lean CLAY with Sand (CL) ]
i ’ Same description as 18-27 ft bgs _
51.0 5% Gravel; 15% Sand; 80% Fines _
- 20 —
1 530 Clayey SAND with Gravel (SC) ¥ 1/7/118 @ 1040 GW encountered
i Gray (GLEY1 5/N) Sand, dense, wet, fine to coarse grained, / from 52.5-53.5 ft bgs
i 20 sub-angular to sub-rounded, well graded. Gravel up to 1.5"
i : diameter, sub-rounded to rounded, well graded. Fines:
55 55.0 medium plasticity. Moderate cementation. No stain/odor
h 15% Gravel; 40% Sand; 45% Fines |
] 20 Lean CLAY with Sand (CL) _
i ’ Same description as 18-27 ft bgs | 00
57.0 5% Gravel; 15% Sand; 80% Fines _
- 20 —
1 590 B
60 | -




PROJECT NUMBER:

695610.04.F1.WI

BORING NUMBER:

WI-AF-MW-612

SHEET 3 OF 4

2m-

SOIL BORING LOG

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

LOCATION : Oak Harbor, WA (490240.1 N, 1189445.2 E)

ELEVATION : 87.4 ft

DRILLING CONTRACTOR : Yellow Jacket

DRILLING METHOD AND EQUIPMENT : Terrasonic 150CC; 8" surface casing, 7" barrel (0'-29' bgs); 6" casing, 4" barrel (29'-89' bgs), Rotosonic

WATER LEVELS : 50.3 ft bgs START : 1/3/2018 END : 1/9/2018 LOGGER : M. Green
- ~ E SOIL DESCRIPTION 8
el B o |£8
g | I ] SOIL NAME, USCS GROUP SYMBOL, COLOR, = o5 COMMENTS WELL DIAGRAM
Ei o 3 MOISTURE CONTENT, RELATIVE DENSITY OR 2143
BE| B |8 : 2 [
55 = ] CONSISTENCY, SOIL STRUCTURE, MINERALOGY s |2u
own = 4 w oI
2.0 - T
61.0 " ]
20 - 1
63.0 " ]
- 3/8" .
2.0 - Bentonite
] - hi i
65 | 65.0 N Chips -
20 - 00 1
67.0 " N
Clayey SAND with Gravel (SC) N [ 20/40 Sand)
20 Same description as 52.5-53.5 ft bgs but moist, well _ / ]
: cemented 7 1/7/18 @ 1300 Collect soil sample |
69.0 15% Gravel; 40% Sand; 45% Fines WI-AF-SB612-6870-0118 from 68- |
Gravelly Lean CLAY (CL) 70 ft bgs i
70_| 20 Gray (GLEY1 5/N) Clay, very stiff, moist, medium plasticity, ]
. no dilatancy. Gravel up to 1.5" diameter, rounded, well % 1/7/18 @ 1135 GW encountered |
71.0 graded. Sand, fine to coarse grained, sub-angular to _ from 70 to 78 ft bgs |
sub-rounded, well graded. Well cemented. No stain/odor a
20 30% Gravel; 10% Sand; 60% Fines _ ]
’ Clayey SAND with Gravel (SC) _ i
73.0 Gray (GLEY1 5/N) Sand, loose, saturated, fine to coarse - 2" Schedutd
grained, sub-angular to sub-rounded, well graded. Gravel up _ 80 PVC -
20 to 2" diameter, sub-rounded to rounded, well graded. Fines: 0.010" Slot
medium plasticity. No cementation. No stain/odor _ ]
75 75.0 25% Gravel; 50% Sand; 25% Fines | _
2.0 - 0.0 ]
77.0 " ]
20 1
Gravelly Lean CLAY (CL) _ ]
79.0 Same description as 69-70 ft bgs _ i
| 30% Gravel; 10% Sand; 60% Fines _ |
80_J 2.0 — —
81.0 = Schedule -
- - 4 80PVC
Clayey SAND with Gravel (SC) I 1/7/18 @ 1210 GW encountered Sump ]
20 Dark Gray (GLEY1 4/N) Sand, loose, saturated, fine to _ / from 81 to 84 ft bgs ]
. medium grained, sub-angular to sub-rounded, poorly graded. _[/~ |
83.0 Gravel up to 2.5" diameter, sub-rounded to rounded, well 77 |
graded. No cementation. No stain/odor B |
20 20% Gravel; 60% Sand; 20% Fines / |
i ’ Gravelly Lean CLAY (CL) _ ]
85 85.0 Gray (GLEY1 5/N) Clay, very stiff, moist, medium plasticity, _
no dilatancy. Gravel up to 1.5" diameter, rounded to K 1/7/18 @ 1215 GW encountered |
20 sub-rounded, well graded. Sand, fine to coarse grained, _ / from 85 to 88 ft bgs |
: sub-angular to sub-rounded, well graded. Well cemented. No | _[//] °0 ]
87.0 stain/odor M 777 |
30% Gravel; 20% Sand; 50% Fines _ % ]
20 Clayey SAND with Gravel (SC) 7 i
Same description as 81-84 ft bgs ]
89.0 20% Gravel; 60% Sand; 20% Fines




PROJECT NUMBER:

695610.04.F1.WI

BORING NUMBER:

WI-AF-MW-612 sHeet 4 oF 4

SOIL BORING LOG

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

LOCATION : Oak Harbor, WA (490240.1 N, 1189445.2 E)

ELEVATION : 87.4 ft

DRILLING CONTRACTOR : Yellow Jacket

DRILLING METHOD AND EQUIPMENT : Terrasonic 150CC; 8" surface casing, 7" barrel (0'-29' bgs); 6" casing, 4" barrel (29'-89' bgs), Rotosonic

WATER LEVELS : 50.3 ft bgs

START : 1/3/2018

D : 1/9/2018

LOGG

ER : M. Green

SOIL DESCRIPTION

DEPTH BELO!
SURFACE (FT)
INTERVAL (FT)
RECOVERY (FT)

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY OR
CONSISTENCY, SOIL STRUCTURE, MINERALOGY

SYMBOLIC LOG
PID READING

HEADSPACE

COMMENTS

WELL DIAGRAM

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




PROJECT NUMBER: BORING NUMBER:
695610.04.FI.WI WI-AF-MW-613  sueer 1 oF 3
M' SOIL BORING LOG
PROJECT : NAS Whidbey Island Ault Field, Oak Harbor, WA LOCATION : Qak Harbor, WA (490272.5 N, 1188887.7 E)
ELEVATION : 92.9 ft DRILLING CONTRACTOR : Yellow Jacket
DRILLING METHOD AND EQUIPMENT : Terrasonic 150CC; 8" surface casing, 7" barrel (0'-20' bgs); 6" casing, 4" barrel (20'-79' bgs), Rotosonic
WATER LEVELS : 55.8 ft bgs START : 1/3/2018 END : 1/11/2018 LOGGER : M. Green
- ~ E SOIL DESCRIPTION 8
el B o |£8
ot g ] SOIL NAME, USCS GROUP SYMBOL, COLOR, = o5 WELL DIAGRAM
e S g o 13% COMMENTS
[y @ [e] MOISTURE CONTENT, RELATIVE DENSITY OR [l )
55 E o CONSISTENCY, SOIL STRUCTURE, MINERALOGY s |ag
own = 4 w oI
| o0 10 Sandy SILT (ML) [1] 1/3/18 @ 1215 Clear boring via 3-
1.0 Very Dark Grayish Brown (10YR 3/2) Silt, very soft, a 00 I point hand auger to 7 ft x 12-inch
i saturated, low plasticity, rapid dilatancy. Sand, fine to coarse |_| oD
i 20 grained, sub-rounded to rounded, well graded. Organic roots 1/10/18 @ 1130 GW encountered
i : throughout core. No cementation. No stain/odor B from 0-0.5 ft bgs
3.0 5% Gravel; 30% Sand; 65% Fines _ 1/10/18 @ 1155 Collect soil sample
i Lean CLAY with Sand (CL) WI-AF-SB613-000.5-0118 from O-
| 20 Brown, (10YR 5/3) Clay, stiff damp, medium plasticity, slow 0.5 ft bgs .
| : dilatancy. Sand, fine grained, sub-angular to sub-rounded, 1/10/18 @ 1200 Collect soil sample
5 5.0 poorly graded. Moderate cementation. Mottled FeO staining, WI-AF-SB613-0.502-0118 from 0.5-
| isolated MnO staining. No odor, poorly graded. 2 ft bgs
20% Sand; 80% Fines 1/10/18 @ 1210 Collect soil sample
] 20 | | 'Sandy Lean CLAY (CL) 00 | WI-AF-SB613-03.5-04.5-0118 from
7.0 Light Brownish Gray (10YR 6/2) Clay, stiff, damp, medium 3.5-4.5ft bgs o
| plasticity, slow dilatancy. Sand, fine grained, sub-angular to 1/10/18 @ 1115 Begin drilling w/ 10-
i 20 sub-rounded, poorly graded. Moderate cementation. No ft x 8-in casing & 10-ft x 7-in core
i ’ stain/odor barrel
9.0 35% Sand; 65% Fines
i Lean CLAY with Sand (CL) -
10_| 2.0 Gray (10YR 5/1) Clay, very stiff, damp, medium plasticity, no —]
i dilatancy. Sand, fine to medium grained, sub-angular to -
11.0 sub-rounded, poorly graded, sands occur as discontinuous ~ _
_ 0.5" thick seams. Gravel up to 3" diameter, sub-angular to _|
. 20 rounded, well graded, gravels are isolated. Welll cemented.  _|
i No stain/odor _
13.0 5% Gravel; 10% Sand; 85% Fines _
- 20 —
15 7] 15.0 ]
1 2.0 7 0.0
1 170 B
- 20 —
1 190 B
i Lean CLAY with Gravel (CL) B 1/10/18 @ 1200 Switch to 6-inch
20| 20 Dark Gray (GLEY1 4/N) Clay, very moist, soft, medium | OD x 10-ft casing & 10-ft x 4-inch
i . plasticity, slow dilatancy, fine to coarse grained, sub-angular  _| OD core barrel, 8-inch casings left
21.0 to sub-rounded, well graded. Gravel up to 1" diameter, _ in ground from 0-24 ft bgs to act as
i angular to rounded, poorly graded, isolated gravel throughout isolation casings
i 20 core, occasionally occurs in 1"-4" continuous seams with _
i ) sands, seams are more like gravelly/sandy clays. Well _
23.0 cemented. No stain/odor a
| 15% Gravel; 10% Sand; 75% Fines i
- 20 —
25 | 250 ]
B 2.0 —| 00
1 270 B
B - &— Grout
- 20 —
1 290 B
30 ] -




PROJECT NUMBER: BORING NUMBER:
695610.04.FI.WI WI-AF-MW-613 sHEer 2 oF 3
M' SOIL BORING LOG
PROJECT : NAS Whidbey Island Ault Field, Oak Harbor, WA LOCATION : Oak Harbor, WA (490272.5 N, 1188887.7 E)
ELEVATION : 92.9 ft DRILLING CONTRACTOR : Yellow Jacket

DRILLING METHOD AND EQUIPMENT : Terrasonic 150CC; 8" surface casing, 7" barrel (0'-20' bgs); 6" casing, 4" barrel (20'-79' bgs), Rotosonic

WATER LEVELS : 55.8 ft bgs START : 1/3/2018 END : 1/11/2018 LOGGER : M. Green
- ~ E SOIL DESCRIPTION 8 o
4| 2 | & o[58
g | I u SOIL NAME, USCS GROUP SYMBOL, COLOR, alzs COMMENTS WELL DIAGRAM
EE & 3 MOISTURE CONTENT, RELATIVE DENSITY OR o |&3
u5 E o CONSISTENCY, SOIL STRUCTURE, MINERALOGY s |ag
own = 4 w oI
2.0
31.0 B ]
- 20 — -
33.0 B ]
- 20 — -
35 | 35.0 ] ]
B 20 —| 00 1
37.0 B ]
- 20 — -
39.0 B ]
40_J 2.0 —
| ’ Gravelly Lean CLAY (CL) | ]
41.0 Dark Gray (GLEY1 4/N) Clay, very moist, soft, medium _ |
i plasticity, slow dilatancy. Sand, fine to coarse grained, B ]
i 20 sub-angular to sub-rounded, well graded. Gravel up to 2" B ]
i : diameter, sub-angular to round, well graded. Moderate _ a
43.0 cementation. No stain/odor ]
| 30% Gravel; 10% Sand; 60% Fines _ i
i 20 Gravelly Lean CLAY with Sand (CL) |
i . Grayish Brown (10YR 5/2) Clay, moist, soft, medium |
45 45.0 plasticity, slow dilatancy. Sand, fine to coarse grained, —
B sub-angular to sub-rounded, well graded. Gravel up to 3" i
i 20 diameter, sub-angular to rounded, well graded. Moderately o |
i ’ cemented. No stain/odor )] 00 ]
47.0 25% Gravel; 20% Sand; 55% Fines R i
i Poorly Graded SAND (SP) I ]
i 20 Olive Gray (5Y 5/2) Sand, loose, damp, very fine to fine S ]
i grained, sub-rounded, poorly graded. No cementation. No ]
49.0 stain/odor i
] 95% Sand; 5% Fines i
50_| 2.0 Well Graded SAND with Clay & Gravel (SW-SC) —
i Gray (10YR 5/1) Sand, loose, dry, fine to coarse grained, ]
51.0 sub-angular to sub-rounded, well graded. Gravel up to 2" i
_ diameter, sub-rounded to rounded, well graded. Fines: i
. 20 medium plasticity. No cementation. No stain/odor |
] 20% Gravel; 70% Sand; 10% Fines i
53.0 Well Graded SAND with Clay & Gravel (SW-SC) 4 J
E Same description as 48-49 ft bgs but Dark Gray (10YR 4/1),  —|7- .
- 2.0 moist & subrounded to rounded sand —15:5 . .
4 35% Gravel; 55% Sand; 10% Fines |5 1/10/18 @ 1415 hard drilling ]
55 55.0 7/ ]
| Well Graded SAND with Clay & Gravel (SW-SC) 4 i
i 20 Same description as 48-49 ft bgs Ly, |
| : 20% Gravel; 70% Sand; 10% Fines _|7%4] 00 | 1/10/18 @ 1515 Collect soil sample |
57.0 Well Graded SAND with Clay & Gravel (SW-SC) <4 WI-AF-SB613-5657.5-0118 from i
_ Same description as 49-55 ft bgs but very moist o 56-57.5 ft bgs i
_ 20 30% Gravel; 60% Sand; 10% Fines a7 1/10/18 @ 1440 GW encountered |
i — | Well Graded SAND with Clay & Gravel (SW-SC) 777 from 57.5 to 58.5 ft bgs 38" i
59.0 Same description as 48-49 ft bgs h) . Bentonite -
| 20% Gravel; 70% Sand; 10% Fines Z 1/10/18 @ 1430 hard drilling, large Chips
60 % rock at bottom of run




2m-

PROJECT NUMBER:

695610.04.F1.WI

BORING NUMBER:

WI-AF-MW-613

SHEET 3 OF 3

SOIL BORING LOG

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

LOCATION : Oak Harbor, WA (490272.5 N, 1188887.7 E)

ELEVATION : 929 ft

DRILLING CONTRACTOR : Yellow Jacket

DRILLING METHOD AND EQUIPMENT : Terrasonic 150CC; 8" surface casing, 7" barrel (0'-20' bgs); 6" casing, 4" barrel (20'-79' bgs), Rotosonic

WATER LEVELS : 55.8 ft bgs

START : 1/3/2018

D : 1/11/2018

LOGG

ER : M. Green

DEPTH BELO
SURFACE (FT)

PID READING
HEADSPACE

COMMENTS

)
?\\ N SYMBOLIC LOG

|
~
~
3

. = SOIL DESCRIPTION
£ o
it &
§ u SOIL NAME, USCS GROUP SYMBOL, COLOR,
@ o MOISTURE CONTENT, RELATIVE DENSITY OR
= E CONSISTENCY, SOIL STRUCTURE, MINERALOGY
2.0 Clayey SAND (SC)
61.0 Dark Gray (10YR 4/1) Sand, loose, wet, fine to coarse
grained, subrounded to rounded sand, well graded. Gravel
20 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)
20 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
2.0 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
2.0 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:
2.0 medium plasticity. No cementation. No stain/odor
20% Gravel; 70% Sand; 10% Fines
2.0
2.0
2.0
2.0

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

1710/18 @ 1500 GW encountered
from 59.5-79 ft bgs

WELL DIAGRAM

80 PVC
Sump

Bottom of Boring at 79.0 ft bgs on 1/11/2018

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

2" Schedulgq
80 PVC -
0.010" Slet{

Schedule




PROJECT NUMBER: BORING NUMBER:
695610.04.FI.WI WI-AF-MW-614  sueer 1 oF 3
M' SOIL BORING LOG
PROJECT : NAS Whidbey Island Ault Field, Oak Harbor, WA LOCATION : Oak Harbor, WA (489730.1 N, 1189249.0 E)
ELEVATION : 89.4 ft DRILLING CONTRACTOR : Yellow Jacket
DRILLING METHOD AND EQUIPMENT : Terrasonic 150CC; 8" surface casing, 7" barrel (0'-40' bgs); 6" casing, 4" barrel (40'-69' bgs), Rotosonic
WATER LEVELS : 52.8 ft bgs START : 1/3/2018 END : 1/6/2018 LOGGER : M. Green
- ~ E SOIL DESCRIPTION 8
el B o |£8
g | I ] SOIL NAME, USCS GROUP SYMBOL, COLOR, = o5 COMMENTS WELL DIAGRAM
< 7 = [°8 %]
[y i 8 MOISTURE CONTENT, RELATIVE DENSITY OR % aQ
55 = ] CONSISTENCY, SOIL STRUCTURE, MINERALOGY s |2u
own = 4 w oI
1 o0 10 SILT with Sand (ML) _ | | 173118 @ 0930 Clear boring to 7 1t X
1.0 Black (10YR 2.5/1) Silt, soft saturated, low plasticity, medium 0.1 112 in OD via 3-point HA
i dilatancy. Sand, very fine to fine grained, poorly graded, B 1/5/18 @ 0915 Collect soil sample
| 20 sub-rounded. No cementation. Roots & grass present. No B WI-AF-SB614-0001-0118 from 0-1
i : stain/odor _ ft bgs
3.0 15% Sand; 85% Fines _ 1/5/18 @ 0918 Collect soil sample
i Lean CLAY (CL) _ WI-AF-SB614-0102-0118 from 1-2
| 20 Grayish Brown (10YR 5/2) Clay, dense, moist, medium _ ft bgs
i . plasticity, no dilatancy. Well cemented. FeO mottling, no
5 5.0 odor ]
i 10% Sand; 90% Fines _
B 2.0 —| 00
1 70 B
i B 1/5/18 @ 0900 Begin drilling w/ 10-ft
] 20 _ x 8-in OD outer casing & 10-ft x 7-
] ’ _ inch OD core barrel
9.0 1/5/18 @ 0920 Collect soil sample
B Lean CLAY (CL) _ FD WI-AF-SB614P-0102-0118 from
10__| 20 Gray (GLEY1 5/N) Clay, dense, moist, medium plasticity, no __| 1-2 ft bgs
i ’ dilatancy. Well cemented. No stain/odor B
11.0 10% Sand; 90% Fines _
- 20 —
1 130 B
] 20 | —TeancrLAY (cD) 1/5/18 @ 0930 GW encountered
15 15.0 Same description as 9-14 ft bgs, but saturated from 14-14.5 ft bgs
| 10% Sand; 90% Fines |
i 20 Lean CLAY with Sand (CL) -
| ) Gray (GLEY1 5/N) Clay, dense, mosit, medium plasticity, no  _ 00
17.0 dilatancy. Sand, fine to coarse grained, sub-angular to _
| angular, well graded, sands are concentrated in seams
| 20 ~0.5-2 ft apart, some penetrate core, others do not. Gravel
B : up to 2" diameter, isolated, sub-rounded to rounded, well
19.0 graded. Well cemented. No stian/odor _
| 10% Gravel; 10% Sand; 80% Fines _
20
1 210 B
- 20 —
1 230 B
- 20 —
25 | 250 ]
B 2.0 - 00 &— Grout
1 270 B
- 20 —
1 290 B
30 ] -
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PROJECT NUMBER:

695610.04.F1.WI

BORING NUMBER:

WI-AF-MW-614

SHEET 2 OF 3

SOIL BORING LOG

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

LOCATION : Oak Harbor, WA (489730.1 N, 1189249.0 E)

ELEVATION : 89.4 ft

DRILLING CONTRACTOR : Yellow Jacket

DRILLING METHOD AND EQUIPMENT : Terrasonic 150CC; 8" surface casing, 7" barrel (0'-40' bgs); 6" casing, 4" barrel (40'-69' bgs), Rotosonic

WATER LEVELS : 52.8 ft bgs START : 1/3/2018 END : 1/6/2018 LOGGER : M. Green
_ o SOIL DESCRIPTION o
[ ~ o (@]
il S| oz o |88
of | ] SOIL NAME, USCS GROUP SYMBOL, COLOR, 32 WELL DIAGRAM
e S g o 15% COMMENTS
[y @ [e] MOISTURE CONTENT, RELATIVE DENSITY OR [l )
55 E o CONSISTENCY, SOIL STRUCTURE, MINERALOGY s |ag
own = 4 w oI
— Z-U -] -
31.0 _ |
- 20 — -
1 330 B ]
- 20 — -
35 | 35.0 ] ]
B 20 —| 00 1
1 370 B ]
- 20 — -
1 390 B ]
i B 1/5/18 @ 1000 Switch to 10-ft x 6- ]
40_| 20 ] inch OD outer casing & 10-ft x 4- ]
] ’ _ inch OD core barrel ]
41.0 |
i Sandy Lean CLAY (CL) a
i 20 Gray (10YR 6/1) Clay, moist, dense, medium plasticity, slow a
i ’ dilatancy. Sand, fine to coarse grained, sub-rounded to ]
43.0 rounded, well graded, sands appear in 0.25" seams, spaced ]
i ~0.5"-1" apart, seams penetrate across core. Well cemented. | s~ 1/5/18 @ 1025 GW encountered |
i 20 No stain/odor B / from 43-48 ft bgs |
| : 30% Sand; 70% Fines i |
45 45.0 Clayey GRAVEL with Sand (GC) | _
B Gray (10YR 5/1) Gravel, wet, loose, up to 2" diameter, _ i
B 20 rounded, well graded. Sand, fine to coarse grained, i
i ’ sub-round to round, well graded. Fines: medium plasticity. |52 00 ]
47.0 No stian/odor _|s+ ]
i 50% Gravel; 20% Sand; 30% Fines _ 9 a
] 20 |- Well Graded GRAVEL with Clay & Sand (GW-GC) 2% - i
| Gray (10YR 5/1) Gravel, wet, loose, up to 3" diameter, |54 1/5/18 @ 1030 Hard drilling i
49.0 rounded, well graded. Sand, fine to coarse grained, 6% ]
| sub-rounded to rounded, well graded. Fines: medium 1/5/18 @ 1035 GW encountered |
50_| 20 plasticity. No stain/odor from 40-54 ft bgs _
] . 60% Gravel; 30% Sand; 10% Fines a
51.0 Well Graded GRAVEL with Clay & Sand (GW-GC) n
i Light Gray (10YR 7/1) Gravel, dry, loose, up to 1.5" diameter, | — ]
- 2.0 sub-angular to rounded, well graded. Sand, very fine to .
. coarse grained, sub-angular to sub-rounded, well graded. ]
53.0 Fines: medium plasticity. No stain/odor |
] 60% Gravel 30% Sand; 10% Fines i
B 1.0 Clayey GRAVEL with Sand (GC) B
B Same description as 43-46 ft bgs 1/5/18 @ 1055 No recovery from 3/8" T
55 55.0 50% Gravel; 20% Sand; 30% Fines 54-59 ft bgs Bentonite—
- Clayey GRAVEL with Sand (GC) Chips  +
B 0.0 Same description as 43-46 ft bgs, but saturated s
B 50% Gravel; 20% Sand; 30% Fines B
57.0
No Recovery - ]
] 0.0 - 1/5/18 @ 1100 Hard drilling 20/40 Sand)
59.0 ]
i _ 1/5/18 @ 1110 GW encountered a
60 /‘ from 59-68 ft bgs




PROJECT NUMBER:

695610.04.F1.WI

BORING NUMBER:

WI-AF-MW-614

SHEET 3 OF 3

SOIL BORING LOG

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

LOCATION : Oak Harbor, WA (489730.1 N, 1189249.0 E)

ELEVATION : 89.4 ft

DRILLING CONTRACTOR : Yellow Jacket

DRILLING METHOD AND EQUIPMENT : Terrasonic 150CC; 8" surface casing, 7" barrel (0'-40' bgs); 6" casing, 4" barrel (40'-69' bgs), Rotosonic

WATER LEVELS : 52.8 ft bgs START : 1/3/2018 END : 1/6/2018 LOGGER : M. Green
_ o SOIL DESCRIPTION o
st | £ | > Y
w oz
of | g & SOIL NAME, USCS GROUP SYMBOL, COLOR, = o5 COMMENTS WELL DIAGRAM
< % P3 O |uw
[y i 8 MOISTURE CONTENT, RELATIVE DENSITY OR % n:g
& % = ] CONSISTENCY, SOIL STRUCTURE, MINERALOGY s |2u
own = 4 w oI
2.0 Clayey GRAVEL with Sand (GC) 7% i
61.0 Same description as 43-46 ft bgs but saturated & gravelup  _| / ]
to 4" diameter B ]
20 50% Gravel; 20% Sand; 30% Fines ]
: Well Graded GRAVEL with Clay & Sand (GW-GC) 4] i
63.0 Gray (10YR 5/1) Gravel, saturated, loose, up to 3.5" ¢+ |
diameter, rounded, well graded. Sand, fine to coarse grained, _ 57 o i
20 sub-rounded to rounded, well graded. Fines: medium | j:j: _2 Scheduls
B . plasticity. No stain/odor == = 80 PVG -
65_| 65.0 65% Gravel; 25% Sand; 10% Fines | EE;‘ 0.010" Slet.
A
¢ ]
2.0 7 22 0.0 ]
67.0 “Jor ]
122 ]
—|m A -
1.0 Yy ]
: No Recovery B 1/5/18 @ 1125 No recovery from ]
69.0 68-69 ft bgs

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

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

175718 @ 1130 Boring terminated @ .




PROJECT NUMBER:

695610.04.F1.WI

BORING NUMBER:

WI-AF-MW-615

SHEET 1 OF 7

2m-

SOIL BORING LOG

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

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

ELEVATION : 92.1 ft

DRILLING CONTRACTOR : Yellow Jacket

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

WATER LEVELS : 54.6 ft bgs START : 2/13/2018 END : 2/15/2018 LOGGER : E. Cutler
- ~ E SOIL DESCRIPTION 8 o
4| o | & o [2¢
g | I ] SOIL NAME, USCS GROUP SYMBOL, COLOR, 32 COMMENTS WELL DIAGRAM
< P3 [oN IN[%)
[=y & [e] MOISTURE CONTENT, RELATIVE DENSITY OR [l )
55 = o CONSISTENCY, SOIL STRUCTURE, MINERALOGY E o
own = 4 w oI
| o0 Sandy SILT B 2/13/18 Clear boring to 3-point hand ]
i Dark Brown Silt, moist. Sand, fine grained. Abundant auger to 7 ft x 12-in OD; 1418 Start a
i organics 3 RENA drilling ]
i 30% Sand; 70% Fines B RER 1430 Collect soil sample WI-AF- ]
i 5.0 Silty SAND with Gravel Ll SB615-0001-0218 from 0-1 ft bgs ]
| ’ Light Brown Sand, moist, well graded, fine to coarse grained, 4] 00 ]
| rounded to sub-rounded. Gravel up to 0.5" diameter k7 i
] 10% Gravel; 60% Sand; 30% Fines _ / ]
. Clayey SAND with Gravel .
5 5.0 Light Brown Sand, fine to coarse grained, well graded. ) _
| Gravel up to 0.25" diameter. Fe staining, reddish brown _ 1445 Collect soil sample WI-AF- i
i 10% Gravel; 50% Sand; 40% Fines SB615-0506-0218 from 5-6 ft bgs i
i Lean CLAY I -
B Grayish Brown Clay, very stiff, medium to low plasticity. No |- -
E sand. No gravel. Becomes sandy from 5.5-7.75 ft bgs — -
. 100% Fines - .
B Lean CLAY - ]
B Same description as 4.5-6 ft bgs but trace gravel, root casts | —| s
10 1 apparent, mottled reddish brown = E
— 10.0 100% Fines —] 00 —
N Lean CLAY ]
N Same description as 4.5-6 ft bgs - ]
N 100% Fines - ]
T Lean CLAY ” 7]
T Same description as 6-6.5 ft bgs, but no gravel, increased 7]
T moisture - 7]
N 100% Fines - 7]
15 7] 15.0 ] ]
i Clayey SAND with Gravel |
i Grayish Brown Sand, well graded, fine to medium grained. a ]
i Gravel sub-rounded to rounded up to 1.75" diameter. Trace ]
i cobbles, rounded up to 3 " diameter B ]
i 15% Gravel; 60% Sand; 25% Fines _ ]
| Lean CLAY | ]
| Gray Clay, stiff, moist, medium to high plasticity. No sand. No _ ]
ravel. No mottlin -
20_] §00% Fines 7 Stainless
10.0 —steel casing
T - to 20 ft bgs ]
— - Sch. 80 E
i - PVC casing
N - to stainless ]
N Lean CLAY steel screen
i Same description as 16-23 ft bgs, but trace rounded gravel | ]
i up to 1" diameter _ 1520 Drillers pause to plug mud tub; |
25 25.0 100% Fines 1545 Issues resrarting mud puppy ]
i Lean CLAY 3 (battery needed charging); Resume ]
| Same description as 23-23.5 but no gravel B drilling @ 1640 i
i 100% Fines _ |
. Lean CLAY - i
i Same description as 23.5-25 ft bgs, but trace gravel up to - ]
. 0.75" diameter - ]
i 100% Fines - ]
30




PROJECT NUMBER:

695610.04.F1.WI

BORING NUMBER:

WI-AF-MW-615 sHeer 2 oF 7

SOIL BORING LOG

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

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

ELEVATION : 92.1 ft

DRILLING CONTRACTOR : Yellow Jacket

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

WATER LEVELS : 54.6 ft bgs

START : 2/13/2018

END : 2/15/2018 LOGGER : E. Cutler

SOIL DESCRIPTION

DEPTH BELO!
SURFACE (FT)
INTERVAL (FT)

d RECOVERY (FT)

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY OR
CONSISTENCY, SOIL STRUCTURE, MINERALOGY

COMMENTS

SYMBOLIC LOG
PID READING

HEADSPACE

-
g

Lean CLAY with Gravel

Dark Gray Clay, stiff, moderate plasticity, low dilatancy.
Gravel up to 2" diameter, subrounded

10% Gravel; 90% Fines

35 | 35.0

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

2/13/18 @ 1730 Stop drilling
0840 Resume drilling

40 ]

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

45 225

Lean CLAY with Gravel

Same description as 38-43 ft bgs, but decreased stiffness,
becomes stiff, medium plasticity, medium dilatancy

10% Gravel; 90% Fines

50_]

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

55 | 55.0

60 |

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

100% Fines

_\dilatancy. No sand. No gravel

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

WELL DIAGRAM

r<&— Grout
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PROJECT NUMBER:

695610.04.F1.WI

BORING NUMBER:

WI-AF-MW-615

SHEET 3 OF 7

SOIL BORING LOG

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

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

ELEVATION : 92.1 ft

DRILLING CONTRACTOR : Yellow Jacket

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

WATER LEVELS : 54.6 ft bgs

START : 2/13/2018

END : 2/15/2018 LOGGER : E. Cutler

DEPTH BELO!
SURFACE (FT)
INTERVAL (FT)

~ RECOVERY (FT)

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY OR
CONSISTENCY, SOIL STRUCTURE, MINERALOGY

COMMENTS

SYMBOLIC LOG
PID READING
HEADSPACE

WELL DIAGRAM

-
[é;

65 | 65.0

70_]

7] 195

80_|

85 | 85.0

Silty SAND with Clay

Same description as 55.5-57.5 ft bgs, but gravelly, Light
Gray, dense

30% Sand; 70% Fines

Driller notes harder drilling @ 61
bgs

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

1015 Drillers stop to work on rig

3/8"

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

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

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

/‘I‘l/l/ll/l//

67-68 ft bgs

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

90 |

Well Graded GRAVEL with Sand

Gravel, up to 2" diameter, loose, saturated, well graded.
Sand, coarse grained, rounded. Trace cobbles

90% Gravel; 10% Sand

1220 Stop drilling for lunch; Resume
drilling @ 1300 -

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

Bentonite
Chips

— 16" Stainlesy|
Steel -
0.010" Slot]




PROJECT NUMBER: BORING NUMBER:
695610.04.FI.WI WI-AF-MW-615 SHEET 4 OF 7
M' SOIL BORING LOG
PROJECT : NAS Whidbey Island Ault Field, Oak Harbor, WA LOCATION : Oak Harbor, WA (488678.1 N, 1189640.4 E)
ELEVATION : 92.1 ft DRILLING CONTRACTOR : Yellow Jacket

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

WATER LEVELS : 54.6 ft bgs START : 2/13/2018 END : 2/15/2018 LOGGER : E. Cutler

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR, WELL DIAGRAM

MOISTURE CONTENT, RELATIVE DENSITY OR
CONSISTENCY, SOIL STRUCTURE, MINERALOGY

COMMENTS

DEPTH BELO!
SURFACE (FT)
INTERVAL (FT)
RECOVERY (FT)
PID READING
HEADSPACE

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

Schedule
80 PVC
Sump

9%_| 195 —

sssssssssssssssssslees| SYMBOLICLOG

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

i 100% Fines

100_|

Clayey SAND B
Dark Gray Sand, fine grained, coarser with depth, poorly 5
graded, moist, cohesive /
70% Sand; 30% Fines SN
Poorly Graded SAND with Clay

Dark Gray Sand, medium grained, coarser with depth, poorly
graded, moist, non-cohesive

95% Sand; 5% Fines L
| Well Graded SAND with Gravel B X

105_| 105.0 Dark Gray Sand, fine ro coarse grained, wet, angular to I DN —
_ sub-rounded sand,. Gravel up to 1.25" diameter I O

] 10% Gravel; 85% Sand; 5% Fines 7
— Clayey SAND with Silt -/
— Light Gray Sand, dense, saturated. Increased clay with depth —
B 60% Sand; 40% Fines .

Clayey SAND with Silt

Same description as 105.75-108 ft bgs but trace gravel

i 9.0 60% Sand; 40% Fines

110_| : Clayey SAND with Silt

Same description as 108-108.5 ft bgs but decreased

moisture

60% Sand; 40% Fines

i Clayey SAND with Silt and Gravel -

i Dark Gray Sand, very dense, slightly moist, poorly graded _

i sand, subangular. Gravel up to 1.5" diameter. Decresed _

. moisture with depth. Boulder from 114-115.5. Increasing -
114.0 density with depth. Fine sand at 118 ft bgs _|

115 1 10% Gravel; 50% Sane; 40% Fines _

Hard drilling from 109-114 ft bgs

Extremely hard drilling to 125 ft bgs

R

18.0 -

120 |
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PROJECT NUMBER:

695610.04.F1.WI

BORING NUMBER:

WI-AF-MW-615 sHeer 5 oF 7

SOIL BORING LOG

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

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

ELEVATION : 92.1 ft

DRILLING CONTRACTOR : Yellow Jacket

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

WATER LEVELS : 54.6 ft bgs

START : 2/13/2018

END : 2/15/2018 LOGGER : E. Cutler

SOIL DESCRIPTION

DEPTH BELO!
SURFACE (FT)
INTERVAL (FT)
RECOVERY (FT)

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY OR
CONSISTENCY, SOIL STRUCTURE, MINERALOGY

COMMENTS

SYMBOLIC LOG
PID READING

HEADSPACE

N

125 7| 125.0

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

Extremely hard drilling

130 |

6.5

135 ]

Well Graded SAND with Gravel
Dark Gray Sand, fine to coarse grained, angular. Gravel up

to 0.5" diameter
5% Gravel; 95% Sand

o o o
o o
o o o

Lean CLAY with Sand

Dark Gray Clay, hard, medium plasticity, slightly moist. Sand, :

coarse grained. No gravel
5% Sand; 95% Fines

hard drilling

Lost bottom ~ft of run

1 138.0

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

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

140 7| 140.0

145 ]

27.0

150 |

Well Graded SAND with Clay

Dark Gray Sand, loose, wet. Sand, medium to coarse
grained, sub-angular to angular

95% Sand; 5% Fines

of run + 2 addiitional ft to 140’ bgs

Lean CLAY with Sand
Same description as 126-136.25 ft bgs
5% Sand; 95% Fines

Came out of core hot

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

/:
//:
/-

WELL DIAGRAM




PROJECT NUMBER:

695610.04.F1.WI

BORING NUMBER:

WI-AF-MW-615

SHEET 6 OF 7

SOIL BORING LOG

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

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

ELEVATION : 92.1 ft

DRILLING CONTRACTOR : Yellow Jacket

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

WATER LEVELS : 54.6 ft bgs START : 2/13/2018 END : 2/15/2018 LOGGER : E. Cutler
_ — SOIL DESCRIPTION o
—~ - i} o]
AR 0|28
g | I ] SOIL NAME, USCS GROUP SYMBOL, COLOR, = o5 COMMENTS WELL DIAGRAM
Ei o 3 MOISTURE CONTENT, RELATIVE DENSITY OR 2143
=g x 8 ’ £1ez2
55 = i} CONSISTENCY, SOIL STRUCTURE, MINERALOGY S |Qu
own = 4 w oI
155 | 155.0 ]
1 - Hard driliing
i _ Cores come out in long, unbroken
i sections
i Gravelly Lean CLAY with Sand & Silt
i Same description as 143.5-157 ft bgs, but hard, phenocrysts  _
i of olivine, quartz, and feldspar apparent; large cobbles at
161.5
i 20% Gravel; 15% Sand; 65% Fines B
160 ] _
— 18.0 —|
165 ] -
i Gravelly Lean CLAY with Sand & Silt
i Same description as 157-165 ft bgs, but angular to rounded
i gravel up to 2" diameter B
167.0 20% Gravel; 15% Sand; 65% Fines _
: : Cores come out hot; Hard drilling
170 ] Gravelly Lean CLAY with Sand & Silt
i Same description as 165-169.5 ft bgs but Dark Grayish _
i Brown _
i 20% Gravel; 15% Sand; 65% Fines _
1 25.0 Gravelly Lean CLAY with Sand & Silt
175 | ) Same description as 169.5-174 ft bgs, but increased gravel
i with depth, hard, low plasticity B
i 20% Gravel; 15% Sand; 65% Fines _
i _ Extremely hard drilling
180 ] -




2m-

PROJECT NUMBER:

695610.04.F1.WI

BORING NUMBER:

WI-AF-MW-615

SHEET 7 OF 7

SOIL BORING LOG

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

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

ELEVATION : 92.1 ft

DRILLING CONTRACTOR : Yellow Jacket

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

WATER LEVELS : 54.6 ft bgs

START : 2/13/2018

EN

D : 2/15/2018

LOGG

ER: E. Cutler

SOIL DESCRIPTION

=l = | E 8
gl 5| & ks
2y | X ] SOIL NAME, USCS GROUP SYMBOL, COLOR, = o5 WELL DIAGRAM
9 S g o 13% COMMENTS
[=y & [e] MOISTURE CONTENT, RELATIVE DENSITY OR [l )
55 = o CONSISTENCY, SOIL STRUCTURE, MINERALOGY E o
own = 4 w oI
i Gravelly Lean CLAY with Sand & Silt B
i Same description as 174-180 ft bgs, but abundant shale _
i fragments (green), shale fragments increase with depth B
182.0 20% Gravel; 15% Sand; 65% Fines _
185 | SHALE = Shale completely pulverized; not
i Sharp contact at 184.5 ft bgs — able to determine whether fractured
i 120 Pale Green, thinly bedded (1/8"), weak, dry, platy texture; — due to pulverization from drill
i ’ slight increase in moisture on fresh surfaces at 188.5 ftbgs _|=—
190 | 190.0 =
i = Extremely hard drilling
1 95 =
195 | 195.0 — 1230 Stop drilling for lunch; 1305
i SHALE = Resume drilling
i Same description as 184.5-195 ft bgs; intact 2.5-ft section, — 1330 Stopped drilling for rig
i one clear fracture, no evidence of groundwater flow through — maintenance; 1345 Resume drilling
i fracture, no staining of secondary mineralization; Fe staining _|—] Intact shale segment from 195-
i along cleavage surfaces at 201.5 ft bgs —— 197.5 ft bgs
i — Used water to drill from 195-207 ft
i = bgs
200 ] =
. 11.0 —
205__ =
i = 1440 Stopped drilling @ 210 ft bgs
i — ] on 2/15/18; Backfill with bentonite
i — grout from 210-95 ft bgs; 6" OD
i = Sch. 80 PVC sump 95-90 ft bgs, 6"
i — OD stainless steel screen w/ 0.010"
i — slot 90-70 ft bgs, 6" OD well casing
| = 90-20 ft bgs, 6" stainless steel
i — casing 20-0 ft bgs, flush mount
] — completion.
210 | 210.0 =

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




Flle Origi Start Card No. 3 q C( ‘J 3
Deparimentof Ecology " WATER WELL REPORT UNIGUE WELLLD.8 |

Second Copy — Owner's Copy 2 72
Third Copy — Driller's Copy STATE OF WASHINGTON Water Right Permit No. > 2 / I ’ \’)3 p

m owner: o NN

(2) LOCATION OF WELL: Courty 1S LAND S E 1w sgg 1sec 3 XY N L owm
(2a) STREET ADDRESS OF WELL (or neares: adaress) SLEEFER RO, oarK paeBon  wd .

{3) PROPOSED USE: KEO""BWC Industrial [J Municlpal [ (10) WELL LOG or ABANDONMENT PROCEDURE DESCRIPTION
g D:e::g: Tast Well [ Cther O Formation. Describe by color, character, size of matenal and structure, and show thickress of aquilers
and the kind and nature ¢f the material in sach stratum pereirated. witn at least one entry for gach
. Ownar' 1 well change of intormation
(4) TYPE OF WORK: Quners qumbor of wel /
MATERIAL FROM TO
Abandoned [0 New well Method: Dug (O Bored O
Desapened Cable Dnven[] SAND\’ O \2
Reconditioned [] Rotary Jetted (] HMD mﬂ 12 T
(5) DIMENSIONS: Diameter of well A inches. Drarc Skt 9
Drilled ; }/- leat. Depth of completed well 2 5 #. LOVATER. SA™M O 2T 2‘4

(6) CONSTRUCTION DETAILS:

Casing Inatalled: (. *  Diam.from___ O ft 10.30 i.

Waelded *  Diam. from ) ft.
Liner install
Threaded 0 * Diam. rom_- t. to t.

Perforations: Yes [ |  No m
Type of perfarator used

SIZE of perforalions in. by "n. [ ! ]EI l ! ! B : ] ml REQ ‘ ‘ : S —
perforations from ft. to ft.
periorations from ft. %0 1. ! ' !ELL. -_-:\ E \! l E o \ S L H
ft. to ft. \ T p Q

partorations tram C o VAN TN @« q “? &3

- *

Screens: Yes No [ P x 5

Manuiaciurer’s Nge C_O [ -] K M 3‘0—&: ‘ 5: i
we__ S TAINYESD ModelNo. N

Diam. Q Slotsize | 8- from__ RO o By ft.

Diam. Slot size from f1. %o ft.

- ] E a
Gravel pucked:KNox Size of gravel n E c E 1V o
Gravel placed from fi. to fi. ﬂgh
Surface seal: ‘Yes No [ To what depth? ! 9 ft. .‘&‘p&- 6
Matgrial used in seal BeMyors te
Did any strata contain unusable water?  Yes D No & 4_9.&ﬂ,_0f ECOLOGY
Type of water? Dapth cf strala

Meihod of sealing strata off

{7} PUMP: wanutacturers Name

Type: H.P.
(8) WATER LEVELS: Land-surlace sievation
above mean sea level 4 ft.
Static level i ft. below top of wel! Date ‘:! —-qy
Anagian pressure Ibs per square inch Date

Artesian water ia controlled by

{Cap, valve. eic.] 4 #ﬁ-
Work Started 9  194Completed o g\

{8) WELL TESTS: Drawdown s amourt water level is lowared below static evel
Was a pump test made? Yes [ ] No m It yes, by whom? WELL CONSTRUCTOR CERTIFICATION:

Yield gak./min. with 1. drawdown after hrs.

| constructed and/or accept responsibility for construction of this well, and its
compliance with all Washington well construction standards. Matenals used and
the information reported abbve are true to my best knowledge and belief.

" " " "
Recovery data (time taken as zero when pump furned oft) {water level measured from well NAME I é !H \ ;} s ; E Y S ) e \ L L
top to water laval) R " FIAM. OR CORPORATION) (TYPE OR PAINT)

Time Water Level Time Water Lavel Time Water Leval Addrose O A K \\\ Y rd \30 ‘L__ w k

(Sign > Licanse No. l 2 L
d‘%&(weu‘;gmm
Date of test

Bailertast _ | © gal./min. with __ {4 ft. drawdown after ﬂ hrs, Con_t;arcttr: s
Ainest gal./min. with stem sat at . tor hrs. m n\@lﬂf M M\ Dpae M ,19@

Artesian flow g.p.m. Date
Temperature of water Was a chemical analysis made® Yes || No m {USE ADDITIONAL SHEETS IF NECESSARY)

ECL 050-1.20 (283) -1 oroffiam Q




File Original and First Copy with

Department af Ecology WATER WELL REP T Applicgliong No. . ... .4 . .
OR “Bll-13N

Second Copy — Owner's Copy

Third Copy — Driller's Coby STATE OF WASHINGTON Permit N6. :
(1) OWNER: name ﬁ < T
(2) LOCATION OF WELL: county . . .. 1L.SLANMD 8w o S secdd . 133 N rVE wa

(3) PROPOSED USE: bDomestic Industrial [J Municipal [] LO)_‘”E!-:L LOG:

irrigation [] Test Well 7]  Other [0 | Formation: Describe by color, character, size of material and structure, and
show thickness of aquifers and the kind and nature of the material in each
stratum penetratcd, with at least one entry for each change of formation.

. rwner's number of well ———— -
(4) TYPE OF WORK: {1l snore than onej.. .. i N . MATERIAL FROM TO
New well Method: Dug [0 Bored J —
Deepened g Cable a Driven [J Ay Hﬂ Rbf "Pﬂ[v,, R fa] ,_K -
Reconditioned [1 Rotary (]  Jetted [J EINE \&)G;I’l ny] ﬂr/ & | 25
(5) DIMENSIONS, L RIET 1 HND 2y | ¢
H Diameter of well .. ‘p e oo Inches. :“ﬂzaf \ mg ) k: !F!) 4_0 L
Drilled .g 4fD .. 1t. Depth of completed well. Y- T . T R T I T
(6) CONSTRUCTION DETAILS: - SRS S
. . [}
Casing installed: (; » Diam. from .G it to 5 S T T e i B
Threaded [J o ieeee . Diam. from e It t0 L PR - .
Welded q . Diam, trome L fE 0L - -
Perforations: ves3 No i .
Type of perforator used.. ... e en— -
SIZE of perforations .. ...... ...... i BY ... in. T T 4 - "
... perforations from ... ... L0 1t — T T T T T T - "
weee.. perforations from . ... .o Hoto L ST | % —_————— - —
. ... perforations from ... I ft. t0 e e 2E .. — ——
Screens: ves if NoD - B -
Manufacturer’s Name ... CQDK . — -
Type...... sST‘Aus(les e oo .. Model No. .. - - -
Diam. 6 .. Slot slze A9 . from 35 1. - —-
Diamn. .. . .. Slot size . ... ftrom ... ... {1t S SN SR,
Gravel pﬂCked: Yes O Non| Size of gravel: .. ... T T T N A N
Gravel placed from T L T8 7+ TN RUURRORR i 2 T ‘{ T _ - D r- o
Surface seal: yes ¥ NoQ _To whal depth? /9'! | - ———— = S E --
Material used in seal. ... ,3£N'Taﬂ/(fc' e | O — [U N A _
Did any strata contain unusable water? Yes (] Nol&{_ IR S S I
Type of water?. ... ... ... .. Depth of strata.. ... e o e ) o I B
Method of sealing strata off.. ... R e et b _l
(7) PUMP: Manufacturer's Name ... e oo —_— " m——— ot T T T T T "'4{' e
b 1T o S HP [ L .
. Land-surface elevation T T - o
(8) WATER LEVELS: above mean sea level. ... 50 Il ;3 e
Static level .. '_3 ..t below top of well Dale.\SErr o B .
Artesian pressure ... ..o Ibs. per sguare inch Date
Artesian water Is controlled by i e Tt T - -
(Cap, valve, ete.) e - | — —

9) WELL TESTS: Drawdown s amount water level Is —_—_— —— - -
® lowered below static level Work suned...&-.gg,ef.................., 1988 complrea\SeR 2 .. 1058,
Was a pump test made? Yes X No [0 1f yes. by whom?.. . ... ... ’

Yield:_{d gal/min. with _/¢) ft. drawdown after 4( nrs. | WELL DRILLER'S STATEMENT:

i " "

This well was drilled under my jurisdiction and this report is
" " " true to the best of my knowledge and belief.

Recovery data (time taken as rero when pump turned off) (water level

measured from well top to water level) NAME... Mf//p&}’ —D/?/é(. V.Y

Tne Water Level Time Water Level Time Water Level {Person. ﬂrm.orcorpornllon) (Typeor .p'rml-) """""

AddressM{MMAﬂ(/dA’ 99277
\T2A. . oo

Date of test ... ...

e [Signed]........ o fdsr o Sl AN
Bailer test. L.2§.. gai/min. with. 1.5 .t drawdown after... &= . hre. (Well Driller)
P TP - 5% W + . S / 2 f—' C?é)"
Temperature of water... ....... Was a chemical analysis made? Yes [1 No Ji License No. ... .0 &5t . . Datelmel 5800 , 19840

(USE ADDITIONAL SHEETS IF NECESSARY)
T 2

ECY 050-1-20



Tahle 8 - Well records, Whidbey Istand - Cont.

Water level below

XIAN3dd¥Y

Well land surface Pump
Well Owner or tenant Alt, |Depth | Diam. Yield | Draw- | Use Remarks
ne. {feet) | {feet) | (in.) Feet Date {gpm} | down
(feet)
T.33N.,R. 1E. - Continued
12M1 220 9| 48] 4.32| 7-15-e4| -- - | ps |Suppiies 10 cattle, 3 horses.
12M2 113 48 6| 26 8- 1-60 le 16 D Supplies 2 families. L.
26,52 7-15-64
12N1] 38 46 6 21 8- 2-60 10b| 12.5 D Supplies-3 families. L.
12N2 45 55 &| 29 9-20-58 15b 10 )} Noticeable iron. L, P,
13M1 20 154 --| Dry 1953 - -- D
14.80 7-16-64
13Q1 1251 165] 6| 92 5- 1-61 4 1 | ¢ |usedtowash sand and gravel. L, P.
21.60 7-15-64
14D1| U. $. Naval Air Sta., Ault 34 | 156 B-6f -- -- 50 -- X L.
Field (well 6}
14M11 U, S, Naval Air Sta., Ault 28 | 182 - - -- 100 -- X Aquifer from 148 to 165 ft, L,
Field (weli 2}
15Q1| U. S. Naval Air Sta,, Ault 42 | 445 -] -- . 30 -- X Aquifer from 34 to 40 ft, from 67 to
Field {well 1) 130 Ft, and from 165 to 172 ft, L.

1341




278 GROUND-WATER RESOURCES OF ISLAND COUNTY, WASH,

Table 11 -Drlitlers' logs of representative wells  Whidbey Isfand - Cont.

Thickness { Depth
Materfals {feet) (Feet)
33/1-12H2 - Continued
Hardpan, 50t ~=--mmmmmeeo T L C LT O 3 131
Sand and gravel, water-bearing - 249 155
33/1-1201. John Van Every, Altitude 205 ft,
Drilled by Lambert Vander Stoep, 1962,
Gravel ==m-—-eeeememaaceeo -- amemee 46 46
Clay with gravel ===~ —== e mm e Lt TE TP 8 54
Clay, sandy------~--=~acemmcmme mm e e e e A menr e mcmeeam— e ———— 36 90
Sand and gravel e m e e mecccnereesseamam e e 4 94
Gravel--~—cameamuo ——————— 5 99
Hardpan, gravelly--=-=maac-eueee 13 112
Gravel, water-bearing ====m—s oo s 6 118
33/1-12M2. Andy Kammenga. Altitude 113 ft.
Drilled by Lambert Vander Stoep, 1960.
Grave|~-------- -=- 33 33
Sand, red to brown == ===mmmme e e e ———— e 15 48
Clay ===mmm e e e st emen o 48+
33/1-12N1. Mrs, M. Prothero. Altitude 38 ft,
Drilled by Lambert Vander Stoep, 1960. Screen, 10-slot,
41-46 ft,
Topsoil-mmmmmmmme oo T A - --
Clay, brown ~—==-m-mn- T T e a—— - 18
Clay, sandy—~===mccacmmm e mae ———— 10 28
Sand, water-bearing ====-—-==e=mammmmmno-meeenen 18 46
33/1-12N2. Ida Jenkins. Altitude 45 ft,
Drilled by Lambert Vander Stoep, 1958, Screen, 14-slot,
50-55 ft.
Topsoil ==--- - e S —— 3 3
Hardpan === e e e e e 21 24
Clay, santdy -—e=mmmmm e 11 35
Sand, gravelly near BotOm ~=smmom oo . 20 55
33/1-13Q1, Everett Bros. Const. Co. Altitude 125 ft.
Drilled by Lambert Vander Stoep, 1961. Screen, 10-slot,
150-155 ft; 14-slot, 155-145 fi.
q 4
10 14




APPENDIX 279
Table 11 -Orillers' logs of representative wells, Whidhey 1sland - Cont.
Thickness | Depth
Materials (feet) tfeet)
33/1-13Q1 - Continued
Gravel-ccee e e mmm——— e mccmcm—mmAmmsm——S—ssme=——— 2 16
Hardpan ——-mcrmmmmmmmm oo 13 29
Clay, sandy -————-——smmmmmmmmmmee e - 3 32
Sand, water-bearing 6 38
Clay, sandy, gray clay streaks ----c-mom—ommmmmoo oo ——- 34 72
Clay, black —~=meemmmmm oo oo oo oo 15 a7
Clay, 5andy =----——mmmmmmmmmmemccmcm e —smmmm—mmne oo om oo oams 18 105
Sand, clayey =-—--====-==------ssmsssswooooooomoomooowosesomess --- 10 115
Sand, water-bearing —=-==------—-=s=s-smsoosso—oooooosoo-ssssssssoo 50 165
33/1-14D1, U.S. Naval Air Sta., Ault Field (well &), Altitude
34 ft, Drilled by J. J. Bell, Screen, 146-156 ft,
T0pS0ilammnnmmmrmmmmeamm—m——— s a———— 2 2
$and, fine, browr, and clay, water-bearing --=~=-=-= 32 34
Sand, fine, blue, and clay, to very fine blue sand, to sand with wood,
to coarser sand (less wood}, to medium sand; water-bearing ~=------- 122 156
33/1-14M1. U. 5. Naval Air Sta., Ault Field (well 2)
Altitude 28 ft. Drilled in 1942,
Clay —=====m e s oo o e oo s smmmman—- 23 23
Sand <= m-mmmmm==mmmeommmemo oo e -- - 11 34
"Quicksand” ======mmmmm=wmmeemmomus 22 56
Clay, Sandy ==--m=mmmmmmsmm= == mm oo oo eemmeooomoees 24 80
NQUicksand"" == =-mmm===m=mrmmnmmmamo e e e mmm oo oo 68 148
Sand, coarse, and gravel, to coarse sand; water-bearing -=----—-—--=-- 17 165
Sand, fine---==---=------ oo enes - 17 182
33/1-15Q1. U. S. Naval Air Sta,, Ault Field (well 1),
Altitude 42 Fft.
Gravel and boulders = ==--mmmm s oo am-— 34 34
Sand, water-bearing {15 gpmleamammcmcm o e - &6 40
"Quicksand" ——--wmmemrn—ee oo memmemm——mmmmm—emeoememmm oo —ma- 27 67
Gravel to sandy clay, water-bearing (30 gpm) -==~—-=scemmona—momam— 63 130
Grave| =-- - oo e SV 5 135
Clay and gravel--—-~cc--a— mmmm—— fmmmm e 30 165
Grave! and boulders, water-bearing {12 gpm)-—m-cecmcmmmmcmcmemmmomm 7 172
Clay and gravel ese-me—eeera—cccmmmmcm e 63 235
Clay, sandy---- 90 325
Clay, to clay and gravel -=--we--- -— - 23 348
"Sandstone" ~---—eemomem- e e e s mmm—aam——m S —ee=e 3 351
Clay, sandy -====s===-======m==-=ace=s - 7 358
Clay "shale" ==-=-====m==cemsmcamemamemm- -—-- 22 380
Clay and "shale," cemented sand and gravel with marine fossils =====--- 35 415
I e 30 445




Fite Qriginal and First Copy with
Department of Ecology

Second Copy — Owner’s Copy
Third Copy —— Dotler’s Copy

WATER WELL REPORT
STATE OF WASHINGTON

300/~ 13R

Apphication Mo

Permit No. ..

m ownex: .. NN . .- D
(2) LOCATION OF WELL: coumy . I SLAWD

Bearing and distance from section or subdivision corner

~SE 4 SE 1. S:c. 13 r.35n. rlE WM

(3) PROPOSED USE: Domestic [ Industrial [0 Munleipal CI
Irrigation [] Test Wellx Other m]

=
-2

Owner's number of well
«uf more than one} ...

(4) TYPE OF WORK:

New well g Method: Dug [] Bored [J

Deepened Cahble Driven [

Reconditloned [ Rotary [ Jetted O

(5) DIMENSIONS: Diameter of well Lf .+ .. Inches.
Drilled Tl .. . ft. Depth of completed weil. VUG gt

(6) CONSTRUCTION DETAILS:

Casing installed: [p - piam. from € . 1t to lob % «

Threaded .. Diam. from ........ ft.to ... £t

Weldedn‘ e Dlam, from . . .. It tO Lo 16

Perforations: vesg No

Type of perforator used.

SIZE of perforations .. .. ... in. by . ... in

perforations from ... . ... ft. to .. ft

<o... perforations from ... ... R 1 T TR - 1

perforations from ... Lo ftote oo T

Screens: ves ) NofQl
Manufacturer's Name L’n\\n&#lﬁ R
Type STAANMMASS. .. _ ... .. Model No. ..
Diam. kg .. siot size ..l S . from “'la tt.
Diam {p.  Slot size 2.0 from .f.1).... It

Gravel packed: ves O No §

Gravel placed from ...

Size of gravel: .. ...
TR 2 TH 1 TSR

Surface seal: yes q No [0 To whal depth? ...
Material used In seal.. ... C,\ks-\ i e e
Did any strata contain unusable water? Yes [] NQR
Type of water?. .. Depth of strata

Method of sealing strata off .. .. .

(10) WELL LOG:

Formatlon: Describe by color, character, size of wuterial and structure, and
show thickness of aquifers end the kind and nature of the material in each
atratum penctrated, with at least one entry for each change of formation.

MATERIAL FROM | Toﬂ'i
. Gmey . e |l
Gmye/cf Hred (2L
Sk ? &t/ a4 o

LRI em Eowr SAnD . | #0746
_‘:__C._/&7__Oux _Fine Sag7& (/ST

#Mflﬁ Cvoiue/ MK r/( "\27C

N - Jr¢

AG 7+ GLRAL _

(7) PUMP: wmanutacturer's Name ... ...
Type: .. .S\.l

(8) WATER LEVELS:
Static level ‘?}‘f .'/.L

Ariesian pressure
Artesian water is controlled by.......

Land-surface elevation -
above mean sea level.... FAXK 22

... 1t. below top of well Date.ml‘.i‘...‘ﬁ.'[.....
..... 1bs. per square inch Date .

(Cnp vaive ey R

Drawdown is amount water level Is

(9) WELL TESTS: lowered below static level

Was a pump test made? Yes (J No (] If yes, hy whom? . ... . .
Yield: 7__gal./min. with ft. drawdown after

Recovery data (time taken as zero when pump turned off) (water level
measured from well top to water level)

Water Level Time Water Level Water Level

Time

Tumne

Baller test. 2% gal/min. with. /€ = . drawdown after. .7 hrs.

Artesian flow.... ... . gp.m. Date..
Temperature of water ... Wasa chemlcal analysis made? Yes [0 No R

L
. 19..81.

Work started.....[ ‘1, 1997 Comp;el;c_i mﬁ}‘ v
WELL DRILLER'S STATEMENT:

This well was drilled under my jurisdiction and this report is
true to the best of my knowledge and belief.

LU OBREY LWELL. DRWLERS

NAME ., LA TEYDALL L YR b A AMNNNALE
(Person. firm, or corporation} {Type or print)
Address. /S M AR R0C. OABRY
[Signed]...... ZQ'—’ML;" ....... "\'g"_‘,e,_g,‘__ e e e
(Well Driller)
License No. ll‘{ ...................... Date..mpﬁ:&. e, 10, 87

{USE ADDITIONAL SHEETS IF NECESSARY)

ECY 050-1-20

e



ENV2 WITH WELL J:\PROJECTS\GRFX\AECOM PROJECTS\60419897 NASWI OAK HARBOR\60419897_ROTHBECK_RAVINE_LOGS.GPJ URSSEA3B AECOM.GLB URSSEA3.GDT 11/2/15

Project: Rothbeck Ravine

Project Location: NAWSI

Log of Boring RR-MW-1

Project Number: 60419897 Sheet 1 of 2
Bﬁ}gg) 719115 Logged By  E. Lillywhite Checked By
Drilling Drilling . Total Depth
Method Hollow Stem Auger Contractor  Cascade Drilling of Borehole 50 feet bgs
Drill Rig Drill Bit " Ground Surface
Type CME75 Size/Type 9" 0.D. Elevation (feet MSL)
Groundwater Level 43.2 ft bgs ATD Slirt?%éng D&M ngmer 140 Ib wireline
Borehale  well Installed Location N 492334.45, E 1201493.2
SAMPLES So
- [)) B < ()} ﬁ E
s 29 s1S|s |3 _s§
T c<S = © < ) T ££| REMARKS AND
Sy 55|, 82| ¥ 2] 4 MATERIAL DESCRIPTION TS5| Nl ale
we ocaole § (3| g|asal | B m
0 FZ |o|x |ad&| o >
GRAVEL Start: 1415
| | Finish: 1545
i <1' concrete at ~4' (driller interpretation)
57 Brown and gray silty sandy GRAVEL
RR- 13 | 100
MW-1-| 15 2 x 3" lenses, 1 gray 1 brown (bottom)
5 18 Fine SAND (medium dense) (dry) (no odor, no staining) (fill)
10 Grading dark grayish brown silty fine SAND (medium dense)
RR- | 14 | 100 (damp) (no odor, no staining) (fill)
MW-1-| 16
10 9
Retained
for Lab
15 - )
Same as above (no odor, no staining) (fill)
RR- 11 | 100
MW-1-| 5
15 7
20 Dark gray with brown mottling SILT, trace fine sand, trace shell
RR- 7 [100 | 0.0 fragments (non-plastic) (stiff) (very moist) (no odor, no staining)
MW-1-| 7 (fill)
20 10
25 CL Dark gray, light gray, brown, tan mottled CLAY (non-plastic)
RR- | 16 | 100 | 0.0 (hard) (damp) (no odor, no staining) (fill)
MW-1-| 21
25 19
30
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Project: Rothbeck Ravine
Project Location: NAWSI

Log of Boring RR-MW-1

. heet 2 of 2
Project Number: 60419897 Sheet2 o
SAMPLES
- [)) B < ()]
§ 12o° s1S|s |8
© cS = © < o REMARKS AND
Sy 55|, 82| ¥ 2] 4 MATERIAL DESCRIPTION REMARKS AND
we cale § (3| 5|25 | Q
30 FZ |o|x |ad&| o -]
SP Brownish gray fine SAND (medium dense) (dry) (no odor, no
RR- | 11 | 100 | 0.0 staining) (fill), silty at very end of nose cone, native contact
MW-1-| 14
30 1
RR-DUP2
Retained
for Lab
35 ) ) . .
Gray very fine to fine SAND, little silt (very dense) (dry) (no odor,
RR- | 30 | 100 no staining) (native)
MW-1-| 50/6"
35
40 Same as above (moist) H
RR- [50/6"| 100 | 0.0 R =
MW-1- —
40 |
Retained -
for Lab —
43.2ft¥ 7
45 -+ B
Same as above (wet to saturated) —
RR- [50/6"| 100 | 0.0 R =
MW-1- —
45 1 H
Mls\ll?-1 50/6"| 100 | 0.0 Same as above, little fine gravel (saturated) =
50 50 Boring was completed to 50' bgs. —
B Groundwater was encountered at 43.2 ft bgs. B
Boring was completed as monitoring well:
i +3-40 ft bgs Schedule 40 PVC casing i
40-50 ft bgs Schedule 40 PVC 0.010 slot screen
0-3 ft bgs Concrete
b 3-35 ft bgs Bentonite backfill b
35-38 ft bgs Bentonite chips 3/8"
N 38-50 ft bgs 2/12 Monterrey sand N
Aboveground monument
55— =
60— =
65
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Project: Rothbeck Ravine

Project Location: NAWSI

Log of Boring RR-MW-2

Project Number: 60419897 Sheet 1 of 2
Bﬁ}gg) 719115 Logged By  E. Lillywhite Checked By
Drilling Drilling . Total Depth
Method Hollow Stem Auger Contractor  Cascade Drilling of Borehole 50 feet bgs
Drill Rig Drill Bit " Ground Surface
Type CME75 Size/Type 9" 0.D. Elevation (feet MSL)
Sampling Hammer T
Groundwater Level  42.5 ft bgs ATD Method D&M Data 140 Ib wireline
Borehale  well Installed Location N 492179.74, E 1201516.51
SAMPLES 5o
- [)) B < ()} ﬁ E
s g2 s1S|s |3 _E§ .
= c< . © < o T ££| REMARKS AND
Sy 55|, 82| ¥ 2] 4 MATERIAL DESCRIPTION TS5| Nl ale
we ocaole § (3| g|asal | B m
0 FZ |o|x |ad&| o >
ML GRAVEL Start: 1000
| Finish:
57 Dark gray gravelly SILT, shell fragments (non-plastic) (medium
RR- 5 [100 | 0.0 soft) (damp) (no odor, no staining) (marine deposit fill)
MW-2-| 6
5 6
10 Grading dark gray and dark brown mottled gravelly SILT, little fine
RR- 7 [100 | 0.0 sand, shell fragments, root organics and trace native grass (non
MW-2-| 6 plastic) (medium soft) (damp) (no odor, no staining) (marine
10 7 deposit fill)
Retained
for Lab
15 Grading dark grayish brown SILT, root organics and likely native
Ms\'/?é 170 100 | 0.0 grass fragments (low plasticity) (soft) (no odor, no staining) (fill)
15 10
20 Same as above (medium plasticity) (no odor, no staining)
RR- | 10 | 83 0.0
MW-2-| 7
20 11
2 RR 10 | 45 Same as above
MW-2-| 12 Gray fine SAND (damp) (no odor, no sheen) (fill)
25 12
Retained
for Lab
30
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Project: Rothbeck Ravine
Project Location: NAWSI

Log of Boring RR-MW-2

. heet 2 of 2
Project Number: 60419897 Sheet2 o
SAMPLES
- [)) B < ()]
§ 12o° s1S|s |8
© cS = © < o REMARKS AND
Sy 55|, 82| ¥ 2] 4 MATERIAL DESCRIPTION REMARKS AND
we cale § (3| 5|25 | Q
30 - Z m| x|l o -]
Grading gray very fine to fine SAND, trace medium sand, little
RR- | 31 | 66 0.0 fine gravel, cobble in shoe (density unknown due to cobble) (dry)
M\évd2- 50/6" (no odor, no staining) (native)
35 Same as above
RR- | 29 | 75 0.0
MW-2-| 31
35 30
40 ; =
Same as above (dense) (moist) —
RR- | 33 | 66 0.0 R =
MW-2-| 50/6" —
40 —
Retained -
for Lab 4257ty —
45 -+ B
Same as above (wet to saturated) —
RR- | 33 | 100 | 0.0 R =
MW-2-| 50/6" —
45 1 H
RR- | 75 (100 | 0.0 Same as above (saturated) | =
50 MWw-2-| 50/6" H
50 Boring was completed to 50' bgs.
B L Groundwater was encountered at 42.5 ft bgs. B
Boring was completed as monitoring well:
i L +3-40 ft bgs Schedule 40 PVC casing i
40-50 ft bgs Schedule 40 PVC 0.010 slot screen
0-3 ft bgs Concrete
b [ 3-35 ft bgs Bentonite backfill b
35-38 ft bgs Bentonite chips 3/8"
N B 38-50 ft bgs 2/12 Monterrey sand N
Aboveground monument
55— — =
60— — =
65
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Project: Rothbeck Ravine
Project Location: NAWSI

Log of Boring RR-MW-3

Project Number: 60419897 Sheet 1 of 2
Bﬁ}%(g) 7116/15 Logged By D. Hose Checked By
Drilling Drilling . Total Depth
Method Hollow Stem Auger Contractor  Cascade Drilling of Borehole 37 feet bgs
Drill Rig Drill Bit " Ground Surface
Type CME75 Size/Type 9" 0.D. Elevation (feet MSL)
Sampling Hammer T
Groundwater Level 30 ft bgs ATD Method D&M Data 140 Ib wireline
Borehale  well Installed Location N 492538.65, E 1201475.33
SAMPLES 5o
- ()] E’, < o ..3 "('U'
s o= < % = | S 25
T c<S = S < ) T £<| REMARKS AND
Sy 55|, 82| ¥ 2] 4 MATERIAL DESCRIPTION TS5| Nl ale
we ocaole § (3| g|asal | B m
0 (4 n | |2 O >
SP Native vegetation Start: 0830
B Brown fine SAND with gravel, poorly sorted, rounded gravel to 2" | Finish: 1000
(moist) (native)
57 Brown fine SAND, poorly sorted, no gravel, rounded (no odor)
RR- | 13 | 83 0.0
MW-3-| 21
5 22
Retained
for Lab
10 Same as above
8 |[100 | 0.0
12
13
15 Same as above
RR- | 15 [ 100 | 0.0
MW-3-| 15
15 16
Retained
for Lab
20 Same as above
21 | 100 | 0.0
30
30
25 Same as above (increasing moisture but not saturated)
RR- | 23 [100 | 0.0
MW-3-| 30
25 29
Retained —
for Lab —
30 301V | H




ENV2 WITH WELL J:\PROJECTS\GRFX\AECOM PROJECTS\60419897 NASWI OAK HARBOR\60419897_ROTHBECK_RAVINE_LOGS.GPJ URSSEA3B AECOM.GLB URSSEA3.GDT 11/2/15

Project: Rothbeck Ravine
Project Location: NAWSI

Log of Boring RR-MW-3
Sheet 2 of 2

MATERIAL DESCRIPTION

REMARKS AND
WELL DETAILS

®luscs

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

Same as above (wet to saturated)

Project Number: 60419897
SAMPLES
- [) B Q (2]
§ oo £z S
= < - [ © > =
© cS o} — o |> L
% 2a o %) > |O=~| €
o So|o € E3 Q |XE| o
e oaje 5|38 g|ga| @
~ A Qo
F Z |o |2 |BE2| O
30
19 (100 | 0.0
21
23
35 ;11 100 | 0.0
40
50 | 100 | 0.0
50
50
40— —
45— —
50— —
55— —
60— —
65

Boring was completed to 37.0' bgs.

Groundwater was encountered at 30.0 ft bgs.

Boring was completed as monitoring well:
+2.75-27 ftbgs 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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Project: Rothbeck Ravine
Project Location: NAWSI

Log of Boring RR-MW-4

Project Number: 60419897 Sheet 1 of 1
Bﬁheé(g) 7116/15 Logged By D. Hose Checked By
Drilling Drilling . Total Depth
Method Hollow Stem Auger Contractor  Cascade Drilling of Borehole 27 feet bgs
Drill Rig Drill Bit " Ground Surface
Type CME75 Size/Type 9" 0.D. Elevation (feet MSL)
Groundwater Level  20.5 ft bgs ATD Slirt?%éng D&M ngmer 140 Ib wireline
Borehale  well Installed Location N 492447.82, E 1201306.4
SAMPLES 5o
- ()] E’, < o ..3 "('U'
s o= < % = | S 25
T c<S = © < ) T S| REMARKS AND
Sy 55|, 82| ¥ 2] 4 MATERIAL DESCRIPTION TS5| Nl ale
we ocaole § (3| g|asal | B m
0 - Z m| x|l o >
Native vegetation Start: 1245
i Brown fine SAND with gravel to 2", some silt (loose) (moist) i Finish: 1330
(native)
57 Grading brown fine SAND, no gravel, poorly sorted (moist) (no
RR- 6 100 0.0 odor)
MW-4-| 5
5 6
Retained
for Lab
10 Same as above
13 [100 | 0.0
15
20
15 Same as above
RR- | 15 [ 100 | 0.0 i
MW-4-| 20
15 20 .
MS/MSI H
Retained N
for Lab -
20 Grading coarse SAND with gravel to 1" (wet) 205fY | H
RR- | 20 [ 100 | 0.0 I —
MW-4-| 20 i
20 20 R
Retained -
for Lab 1 H
25 - B
Same as above (saturated) —
13 [100 | 0.0 A —
14 —
50 =
Boring was completed to 27.0' bgs.
i Groundwater was encountered at 20.5 ft bgs. 4
Boring was completed as monitoring well:
B +2.9-17 ftbgs  Schedule 40 PVC casing B
17-27 ft bgs Schedule 40 PVC 0.010 slot screen
30— 0-3 ft bgs Concrete —
3-15 ft bgs Bentonite chips 3/8"
b 15-27 ft bgs 2/12 Monterrey sand b
Aboveground monument
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Project: Rothbeck Ravine

Project Location: NAWSI

Log of Boring RR-MW-5

Project Number: 60419897 Sheet 1 of 1
Bﬁheé(g) 71715 Logged By D. Hose Checked By
Drilling Drilling . Total Depth
Method Hollow Stem Auger Contractor  Cascade Drilling of Borehole 26.5 feet bgs
Drill Rig Drill Bit " Ground Surface
Type CME75 Size/Type 9" 0.D. Elevation (feet MSL)
Sampling Hammer T
Groundwater Level 19 ft bgs ATD Method D&M Data 140 Ib wireline
Borehale  well Installed Location N 492248.19, E 1201292.06
SAMPLES 5o
- [)) B < ()] ﬁ E
s g2 s1S|s |3 _E§
© £ 8 | 2] &8 |3 2 MATERIAL DESCRIPTION 3 55| REMARKS AND
> —_
o3 3%lo 2| 2| 38|28| 8] 4 =8| WELL DETAILS
we oalg 3 o 3 |@g| © () ]
0 FZ |o|x |ad&| o >
SP Native vegetation Start: 0905
i Brown fine SAND and GRAVEL, gravel to 2", subrounded (loose) Finish: 1000
(native)
57 Grading dark brown to gray fine SAND, minor rounded gravel to
ﬁ 100 | 0.0 1/4", poorly graded (dry to moist)
12
10
Same as above, brown, no gravel
12 [100 | 0.0
14
15
15 ) ) . =
Same as above (increasing moisture)
13 (100 | 0.0 1
15 H
15 RN =
191tV | H
20 - B
Same as above (saturated) —
15 (100 | 0.0 A —
16 H
15 I —
25 SM Brown silty fine SAND, silt 50% (non-plastic) (no odor, no I —
19 | 100 | 0.0 staining) =
50
i 50 L Boring was completed to 26.5' bgs. i
Groundwater was encountered at 19.0 ft bgs.
N L Boring was completed as monitoring well: N
+2.9-16 ftbgs  Schedule 40 PVC casing
B - 16-26 ft bgs Schedule 40 PVC 0.010 slot screen B
0-3 ft bgs Concrete
30— — 3-14 ft bgs Bentonite chips 3/8" —
14-26 ft bgs 2/12 Monterrey sand
b r Aboveground monument b
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Project: Rothbeck Ravine
Project Location: NAWSI

Log of Boring RR-SB-1

Project Number: 60419897 Sheet 1 of 2
Bﬁ}%(g) 7/8/15 Logged By  E. Lillywhite Checked By
Drilling Drilling . Total Depth
Method Hollow Stem Auger Contractor  Cascade Dirilling of Borehole 60 feet bgs
Drill Rig Drill Bit " Ground Surface
Type CME75 Size/Type 9" 0.D. Elevation (feet MSL)
Sampling Hammer T
Groundwater Level (feet bgs) 41 ft bgs ATD Method D&M Data 140 Ib wireline
Borehale  Bentonite Chips Location N 492466.8, E 1201599.42
SAMPLES
s 23 S 2
9 e £ = —
IS €< s 1| 3|2 Q MATERIAL DESCRIPTION REMARKS AND
53 380 22| 38|2E|8] 8 OTHER TESTS
we oalg 3 o 3 |@g| © ()
0 FZ |o|x |ad&| o >
; ¥ ‘. GM Start: 1125
| Ry _|Finish: 1325
[ |
i 0y i
[ |
- . -
[ |
0
i K i
0
57 _ N Brown gravelly SAND, some silt (loose) (dry) (non-recognized odor, black
RR: L)
sB-1-| © B3 0.0 . staining) (fill) i
5 4 0)
Retained S [ B
for Lab L)
& DUP [ i
0
[ |
N i
10 >
_ Gray fine SAND (loose) (dry) (unknown cleaner-like odor) (fill)
RR:
SsB-1-| © B0 0.0 i
10 3
Retained _
for Lab
15 RR- Gray very fine SAND, wood - milled and round ~3" (medium dense) (dry)
SB-1- ;(15 80 0.0 (no odor) (fill) i
15 50 |
20 RR- Gray very fine to medium SAND (dense) (dry) (no odor, no stain) N
SB-1-| 30 | 100 | 0.0 i
20 30
20 i
25 RR- Same as above, trace light gray to white concrete dust, powdery at 25.5'
SB-1-| .33 100 | 0.0 (very dense) (no odor, no stain) (probable fill/native interface) i
25 | 50/6"
30
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Project: Rothbeck Ravine
Project Location: NAWSI

Log of Boring RR-SB-1

Project Number: 60419897 Sheet 2 of 2
SAMPLES
- [)) B < ()]
s g2 £ Zls | S
s cg|l v |2|&|z_|¢g MATERIAL DESCRIPTION REMARKS AND
o3 380 22| 38|2E|8] 8 OTHER TESTS
we oanfg 5 IS $|oa| © ;]
30 - Z m| x|l o >
RR- SP Gray very fine to medium SAND, trace gravel (very dense) (dry) (no odor,
SB-1-|.29 100 | 0.0 no staining) (native) i
30 |50/6"
35 ) .
RR- Gray fine to coarse SAND, little gravel (very dense) (dry) (no odor, no
SB-1- 34 | 100 0.0 staining) B
35 |50/6"
40 =
RR- Same as above (grades to wet)
SB-1-| 26 | 100 | 0.0 411tV |
40 |50/6" -
Retained _
for Lab
45 =
RR- Same as above (saturated)
sB-1-| 40 | 100 | 0.0 i
50/6"
45
50 RR- Same as above N
SB-1-| 42 | 100 | 0.0 i
50/6"
50
55 H =
RR- eave, same as above
SB-1- | 50/6"| 100 | 0.0 i
55
o3 | 506|100 | 0.0 Heave 1
60 60
Boring was completed to 60' bgs.
B L Groundwater was encountered at 41.0' bgs. B
Boring was backfilled with bentonite.
65
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Project: Rothbeck Ravine
Project Location: NAWSI

Log of Boring RR-SB-2

Project Number: 60419897 Sheet 1 of 2
Bﬁheé(g) 7120/15 Logged By  E. Lillywhite Checked By
Drilling Drilling . Total Depth
Method Hollow Stem Auger Contractor  Cascade Dirilling of Borehole 41.5 feet bgs
Drill Rig Drill Bit " Ground Surface
Type CME75 Size/Type 9" 0.D. Elevation (feet MSL)
Sampling Hammer T
Groundwater Level (feet bgs) 41 ft bgs ATD Method D&M Data 140 Ib wireline
Borehale  Bentonite Chips Location N 492359.04, E 1201631.06
SAMPLES
s 23 S 2
9 e £ = —
IS €< s 1| 3|2 Q MATERIAL DESCRIPTION REMARKS AND
53 380 22| 38|2E|8] 8 OTHER TESTS
we oalg 3 o 3 |@g| © ()
0 FZ |o|x |ad&| o >
CL Start: 1012
B _|Finish:
57 RR- Gray CLAY, trace peat, little fine shell fragments (non-plastic) (soft) (dry)
SB-2- g 100 | 0.0 (no odor, no staining) (fill) i
5
Retained 3 _
for Lab
10 RR- Gray fine SAND, cobble in shoe (medium dense) (damp to dry) (no odor,
sB2-| 8 60 0.0 no staining) i
10 9 Grading brown
Retained 10 Grading gray .
for Lab
15 RR- Light gray very fine to fine SAND (dense) (no odor, no staining) (native)
SsB-2-| 12 | 100 | 0.0 i
15 15
23 i
20 RR- Same as above (no odor, no staining) N
SB-2-| 14 | 100 | 0.0 i
20 21
35 i
25 RR- Gray very fine to fine gravelly SAND (dense) (no odor, no staining) (native) N
SB-2-| 14 | 100 | 0.0 i
25 22
30 i
30
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Project: Rothbeck Ravine
Project Location: NAWSI

Log of Boring RR-SB-2

Project Number: 60419897 Sheet 2 of 2
SAMPLES
- [)) B < ()]
s g2 £ Zls | S
s cg|l v |2|&|z_|¢g MATERIAL DESCRIPTION REMARKS AND
o3 380 22| 38|2E|8] 8 OTHER TESTS
we oalg 3 ] 3 |@g| © ()
- Z m| x|l o -]
30 S -
RR- ame as above (very dense) (moist)
SB-2-| 24 | 100 | 0.0 i
50/6"
30
35 RR- Same as above N
SB-2-| 33 | 100 | 0.0 i
50/6"
35
40 RR- Gray fine SAND (very dense) (very moist, grading to saturated at 41') (no
SB-2- | 50/6"| 100 | 0.0 odor, no staining) 411tV |
40
| Retained L Boring was completed to 41.5' bgs. i
for Lab Groundwater was encountered at 41' bgs.
| L Boring was backfilled with bentonite. |
45— — =
50— — =
55— — =
60— — =
65
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Project: Rothbeck Ravine
Project Location: NAWSI

Log of Boring RR-SB-3

Project Number: 60419897 Sheet 1 of 2
Date(®) 7117115 Logged By E. Lillywhite Checked By
Drilling Drilling . Total Depth
Method Hollow Stem Auger Contractor  Cascade Dirilling of Borehole 48 feet bgs
Drill Rig Drill Bit " Ground Surface
Type CME75 Size/Type 9" 0.D. Elevation (feet MSL)
Groundwater Level (feet bgs) ~43 ft bgs ATD Eﬂirt?%éng D&M ngmer 140 Ib wireline
Borehale  Bentonite Chips Location N 492443.93, E 1201506.56
SAMPLES
- [)) B < ()]
§ o2 <S5 |8
s cg|l v |2|&|z_|¢g MATERIAL DESCRIPTION REMARKS AND
53 380 22| 38|2E|8] 8 OTHER TESTS
we oanfg 5 1) $|oa| © ;]
0 - Z m| x|l o >
; ¥ ‘. GM Start: 1250
B X PUIS _|Finish:
b 0
i 0y i
[ |
- . -
[ |
0
i K i
0
57 RR- .‘ Brown, dark brown and gray SILT/SAND/GRAVEL (dense) (dry) (no odor,
SB-3- 10 | 60 . no stain) (fill) B
5 14 Py
Retained 15 [ B
for Lab L)
[ | B
0
[ |
N i
10 N
RR- Dark gray gravelly CLAY, shell fragments (non-plastic) (soft) (dry) (no
sB-3-| 9 |100 odor, no staining) (fill) (marine deposit) i
10 | 3
15 Dark brownish gray CLAY (medium plastic) (soft) (moist) (no odor, no
g 100 staining) (fill) i
6 -
20 RR- Medium gray fine SAND, trace gravel (loose) (moist) (no odor, no staining)
SB-3- 5 100 (fill), possibly reworked till from former borrow area B
20 | 3
25 RR- Same as above N
SB-3-| 5 |100 i
25 | 4
Retained _
for Lab
30
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Project: Rothbeck Ravine
Project Location: NAWSI

Log of Boring RR-SB-3

Project Number: 60419897 Sheet 2 of 2
SAMPLES
- [)) B < ()]
s g2 £ Zls | S
s cg|l v |2|&|z_|¢g MATERIAL DESCRIPTION REMARKS AND
o3 380 22| 38|2E|8] 8 OTHER TESTS
we oalg 3 ] 3 |@g| © ()
30 - Z n | |2 O >
RR- SP Medium gray very fine to fine SAND, little gravel (very dense) (moist) (no
2| 24 (100 | 0.0 odor, no staining) (native) i
SB-3 g
30 |50/6"
35 RR- Same as above N
SB-3-| 29 | 100 | 0.0 i
50/6"
35
40 RR- . Same as above N
SB-3. | 50/6"| 100 | 0.0 i
40
Retained _
for Lab
431tV |
45 =
RR- Same as above (saturated)
SB-3.| 46 | 100 | 0.0 i
50/6"
45
Boring was completed to 48' bgs.
B L Groundwater was encountered at ~43' bgs. B
Boring was backfilled with bentonite.
50— — =
55— — =
60— — =
65




Project: Rothbeck Ravine

Project Location: NAWSI

Log of Boring RR-SB-4
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Project Number: 60419897 Sheet 1 of 2
Bﬁheé(g) 7120/15 Logged By  E. Lillywhite Checked By
Drilling Drilling . Total Depth
Method Hollow Stem Auger Contractor  Cascade Dirilling of Borehole 40 feet bgs
Drill Rig Drill Bit " Ground Surface
Type CME75 Size/Type 9" 0.D. Elevation (feet MSL)
- Sampling Hammer T
Groundwater Level (feet bgs) ~40 ft bgs ATD Method D&M Data 140 Ib wireline
Borehale  Bentonite Chips Location N 492277.89, E 1201582.15
SAMPLES
- [)) B < ()]
s g2 <] Zls | S
s cg|l v |2|&|z_|¢g MATERIAL DESCRIPTION REMARKS AND
53 380 22| 38|2E|8] 8 OTHER TESTS
we oalg 3 o 3 |@g| © ()
0 FZ |o|x |ad&| o >
CL Start: 1145
B _|Finish:
5 G ) =
RR- ray CLAY (soft) (dry) (non-plastic)
SB-4- ? 100 Brown SILT/SAND/GRAVEL, root organics (medium dense) (damp) (no 4
5 7 odor, no staining) (fill)
Rfetalne Brown SILT/SAND, little gravel, highly organic with roots, small twigs, .
or Lab grasses (loose) (damp) (organic odor, no staining) (fill)
10 =
o | 4 {100 .
10 | 7
15 RR- Same as above mixed with gray clay, very disturbed (non-plastic) (medium
sB-4-| I |100 soft) (organic odor, no staining) (fill) i
15 | 7
20 - -
RR- Mostly gray fine SAND with balls of gray clay and brown clay (dense) (no
SB-4-| 16 | 100 odor, no staining) (fill) i
20 21
Retained 20 _
for Lab
25 ' - ) =
RR- Gray fine SAND (very dense) (damp) (no odor, no staining) (native)
SB-4-| 22 | 100 i
25 30
30 |
30
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Project: Rothbeck Ravine
Project Location: NAWSI

Log of Boring RR-SB-4

Project Number: 60419897 Sheet 2 of 2
SAMPLES
- [)) B < (@]
s g2 £ Zls | S
s cg|l v |2|&|z_|¢g MATERIAL DESCRIPTION REMARKS AND
o3 3%l0e 2| 2|3|2¢| 5] 8 OTHER TESTS
bue onolg 5 | 8| g |2g| & ()
30 - Z m| x|l o -]
RR- Gray very fine to fine SAND, trace gravel (very dense) (damp) (no odor, no
SB-4-| 22 100 | 0.0 staining) (native) i
30 |50/6"
35 RR- Gray fine SAND, trace gravel (very dense) (damp to moist) (no odor, no
SB-4- ;g 100 staining) (native) i
35 30 |
RR- | 27 [100 | 0.0 i i 7
SB-4- . . Same as above (very moist grading to wet)
40 40 |50/6 40ftW
Retained Boring was completed to 40' bgs.
for Lab L Groundwater was encountered at ~40' bgs. i
Boring was backfilled with bentonite.
45— — —
50— = _
55— = _
60— = _
65
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Project: Rothbeck Ravine
Project Location: NAWSI

Log of Boring RR-SB-5

Project Number: 60419897 Sheet 1 of 2
Date(®) 7112115 Logged By E. Lillywhite Checked By
Drilling Drilling . Total Depth
Method Hollow Stem Auger Contractor  Cascade Dirilling of Borehole 60 feet bgs
Drill Rig Drill Bit " Ground Surface
Type CME75 Size/Type 9" 0.D. Elevation (feet MSL)
Groundwater Level (feet bgs) ~45 ft bgs ATD Eﬂirt?%éng D&M ngmer 140 Ib wireline
Borehale  Bentonite Chips Location N 492371.27, E 1201390.27
SAMPLES
- [)) B < ()]
s g2 <] Zls | S
s cg|l v |2|&|z_|¢g MATERIAL DESCRIPTION REMARKS AND
53 380 22| 38|2E|8] 8 OTHER TESTS
we oalg 3 o 3 |@g| © ()
0 FZ |o|x |ad&| o >
; ¥ ‘. GM Start: 1025
B X PUIS _|Finish:
b 0
i 0
[ |
i 0
[ |
0
h 4
0
57 RR- .‘ Light brown gravelly sandy fine SILT (dry) (no odor, no staining) (fill)
SB5.| 4 | BO | 00 K
5 4 0)
4
[
0
[ |
0
[ |
0
10 2
RR- Gray with brown mottling gravelly CLAY (damp to moist) (no odor, no
SB-5- g 100 | 0.0 | staining) (fill)
10
Retained L
for Lab
15 —
RR-
sB5| 8|0 -
15 10
20 RR- Gray fine sandy SILT, trace brown mottling (medium dense) (moist) (no
SB-5- S BO 0.0 odor, no staining) (fill)
20 12
Boulder or concrete at 22.5' during drilling per driller
25 RR- Gray very fine to fine SAND (medium dense) (moist) (no odor, no staining)
SB-5- gg 100 | 0.0 (probabile fill due to blow counts and surrounding borings)
25
Retained 2
for Lab
30
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Project: Rothbeck Ravine
Project Location: NAWSI

Log of Boring RR-SB-5

Project Number: 60419897 Sheet 2 of 2
SAMPLES
- [)) B < ()]
§ o2 <S5 | S
s cg|l v |2|&|z_|¢g MATERIAL DESCRIPTION REMARKS AND
o3 380 22| 38|2E|8] 8 OTHER TESTS
we oalg 3 ] 3 |@g| © ()
30 - Z m| x|l o >
RR- SP Gray fine SAND (very dense) (damp) (no odor, no staining) (native)
SB-5. | 36 | 100 | 0.0 i
50/6"
30
35 ) ) . =
RR- Gray very fine to fine SAND (very dense) (damp) (no stain, no odor)
sB-5-| 41 | 100 0.0 (native) |
35 |50/6"
40 ) . - )
RR- Gray fine SAND (very dense) (very moist) (no odor, no staining) (native)
SB-5. | 43 | 100 | 0.0 i
50/6"
40
Retained _
for Lab
45 45tV _|
RR- Grayish brown very fine to fine SAND (very dense) (wet) (no odor, no
SsB-5-| 39 100 | 0.0 staining) (native) i
45 |50/6"
50 ' - .
RR- Gray fine SAND (very dense) (no odor, no staining) (saturated) (native)
SB-5. | 50/6"| 100 | 0.0 i
50
55 RR- . Same as above N
SB-5. | 50/6"| 100 | 0.0 i
55
s%'?é- 50/6"| 100 Same as above i
60 60
Boring was completed to 60' bgs.
B L Groundwater was encountered at ~45' bgs. B
Boring was backfilled with bentonite.
65
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Project: Rothbeck Ravine

Project Location: NAWSI

Log of Boring RR-SB-6

Project Number: 60419897 Sheet 1 of 2
Bﬁ}%(g) 7/8/15 Logged By  E. Lillywhite Checked By
Drilling Drilling . Total Depth
Method Hollow Stem Auger Contractor  Cascade Dirilling of Borehole 60 feet bgs
Drill Rig Drill Bit " Ground Surface
Type CME75 Size/Type 9" 0.D. Elevation (feet MSL)
Groundwater Level (feet bgs) ~45 ft bgs ATD Eﬂirt?%éng D&M ngmer 140 Ib wireline
Borehale  Bentonite Chips Location N 492260.22, E 1201431.84
SAMPLES
- [)) B < ()]
s g2 <] Zls | S
s cg|l v |2|&|z_|¢g MATERIAL DESCRIPTION REMARKS AND
53 380 22| 38|2E|8] 8 OTHER TESTS
we oalg 3 o 3 |@g| © ()
0 FZ |o|x |ad&| o >
AN § SM/IGM Start: 1505
B e _|Finish:
b [
i 0y i
[ |
- . -
[ |
0
i K i
0
57 RR- .‘ Light gray sandy SILT, some fine gravel (loose) (dry) (no odor, no staining) N
sB-6-| 4 5P . (fill) i
4
5 4 L)
[ B
0
[ | B
0
[ |
N i
10 2
RR- ? Light-medium GRAY silty clayey fine SAND (slightly plastic) (loose) (moist)
SB-6- g 100 (no odor, no staining) (fill) i
10
Retained / _
for Lab
15 - - - -
RR- Light brown gravelly CLAY (medium plastic) (soft) (moist) (no odor, no
SB-6- ; 100 | 0.0 | staining) (fill) i
15 7 | |
20 RR- 7 GC Light brown clayey GRAVEL, some sand (non-plastic) (dense) (moist) (no
SB-6- 140 100 0.0 | odor, no staining) (fill) B
20 | 19 |
25 RR- Gray fine to medium SAND, trace fine gravel (medium dense) (dry) (no
SB-6- :]lg 100 odor, no staining) (fill) J
25 | S0 |
30
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Project: Rothbeck Ravine

Project Location: NAWSI

Log of Boring RR-SB-6

. heet 2 of 2
Project Number: 60419897 Sheet2 o
SAMPLES
- [)) B < ()]
s g2 £ Zls | S
s cg|l v |2|&|z_|¢g MATERIAL DESCRIPTION REMARKS AND
o3 380 22| 38|2E|8] 8 OTHER TESTS
we oalg 3 ] 3 |@g| © ()
30 - Z m| x|l o -]
RR- SP Same as above with little coarse sand, 2" silt lense, gray/brown and plastic
SB-6- 1238 100 | 0.0 at 31.25' (dense) (dry [sand], very moist [silt]) (fill) (no odor, no staining)
30 (fill)
Retained 30 _
for Lab
35 _ Gray fine to medium SAND, trace fine gravel (dense) (dry) (no odor, no
RR: 2y, :
sB-6-| 36 100 | 0.0 staining) (native) i
50/6"
35
40 _ Gray fine SAND, trace silt in shoe as small "balls" (dense) (damp) (no N
RR: M
sB-6-| 37 100 | 0.0 odor, no staining) i
50/6"
40
Retained _
for Lab
45 45tV _|
RR- Same as above (wet)
/.| 27 (100 | 0.0 i
SB-6
a5 | 31
30 i
50 s =
RR- ame as above (saturated)
. |50/6"| 100 | 0.0 i
SB-6
50
55 s =
RR- ame as above (saturated)
. |50/6"| 100 | 0.0 i
SB-6
55
RR: |s0/6"| 100 | 0.0 i i
SB-6- . Same as above, some medium sand
60
60 Boring was completed to 60' bgs.
B L Groundwater was encountered at ~45' bgs. B
Boring was backfilled with bentonite.
65




BOREHOLE NUMBER

FIELD BOREHOLE LOG

6-I-8
PROJECT NUMBER. 01-0817-07-0571-043 FIELD BOOK NO - HS-1
PROJECT NAME  NAS Whidbey Operable Unit 1 TOTAL DEPTH: SO.0
LOCATION: Ock Horbor, Hashington GROUND SURFACE ELEVATION: 1S4.6
DRILLING COMPANY: Ponderosa Drilling SHEET OF :

RIG TYPE & NUHBER: Mobile 880
DRILLING METHOD- Hollow Stem Auger
HEATHER® Sunny, warm

STATIC WATER LEVEL (8LS)
HWl=khife Orilling AB*After Boring

thift} 92.00 A8 90.62 A8
FIELO PARTY: Robbi Hills, Steve Drown 2?:, )
GEOLOGIST. Tom Oube, Pom Jenkins Date: 10718791 11713791
DATE BEGUN: 09/12/91 DATE COMPLETED: 09/12/91
8 LOCATION DIAGRANM '
R R g
¥ 3 < a
> > [
BEIME g 3
z | z g 48
a 5 glg - o o2
=) a5 |slalsl8 - X =
to 4 _--Riser ptpe/well casing 2.4 ft above 1
surface Protective casing & lockoble cop
T 3.0 ft above ground elevation I I
0.0 T! mm (1|1 , A [
101 Stie Upper Fem inehes oF sampie < dork Brow grovell o @
oW | e - e s >
1 silt W/ some Fine sond, some roots, typical 4 ‘ &
T Lonser (mgat of sompie) Howish ol gray b B
ower (mos e) - yellowish olive 5; =
} (2,51 4.3/4) Fine SAND (cleon) W/ ‘some Fine vz S
?rovel (15X); loose: unconsolidated: dry; SP U
30 T Vashon Advonce Outwash) it
r £
0 1| . T -
t
S0 <+ S1}13
Cleon fine sond with some Fine gravel (15X). same
T as cbave, yellow olive gray. SP™ (Vashon
to 4 Advonce Outwash)
I
70 -+
80 -J
30 < -
00 +
| Shorp color chonge to greener oftve ond less
[
T ellow, sond is sli?ht coorser (medium to
20 4+ tnel w/ some gravel (20X) that s coorser
. than abave
3.0 T
140 + . S o
150 -I S1{4 | o R
Same os previaus sample. ?rc:vel up to 1 S” -
T (15X]. olive gray (SY 4/3]J. SP-SW (Vashon
Ko -+ Advance Outwash)
1o -+
80 J




FIELD BOREHOLE LOG

BOREHOLE NUMBER

6-I-8.

PROJECT NUMBER- 01-0817~07-0571-043

PROJECT NAME NAS Whidbey Operable Unit 1

LOCATION: Ock Horbor, Haoshington

ORILLING COMPANY Ponderosa Drilling

RIG TYPE & NUMBER  HMobile B8O

ORILLING METHOO: Hollow Stem Auger

HEATHER: Sunny, wora

FIELD PARTY: Robbi Hills, Steve Drown

GEOLOGIST: Tom Dube, Pom Jenkins -
DATE BEGUN: 09/12/91 CATE COMPLETED: 09/12/91

FIELD BOOK NO HS-1
TOTAL DEPTH S0.0
GROUND SURFACE ELEVATION. 154.6

SHEET:

OF :

STATIC WATER LEVEL (BLS)

HO=Hhile Drilling

AB=AFter Boring

Oepthift)

S2.00 A8 90.62 A8

Time

Oate:

10/18/38L 11/13/391

LOCATION OIAGRAM

SAMPLING METHOD
SANPLE NUMBER
|ORGANIC VAPOR

IDEPTH
fsorL
SAHPLES
c6I

LITHOLOGY

HELL

INSTALLATION

190 .

a0 ¢

20 -+

30 +

S0 ¢

%0 +

70 -t

B0 + .

00 7 . Some ags previous samples

10 T
2o +
1o T

#o 4

%0
o +

B0 +

doelpbte:

Prrresrovesc.



FIELD BOREHOLE LOG

BOREHOLE NUMBER

6-I-8
PROJECT NUMBER 01-0817-07-0S71-043 FIELD BOOK NO.  HS~1
PROJECT NAME: NAS Uhidbey Opercble Unit 1 TOTAL OEPTH: SO.0
LOCATION: Ock Horbor, Washington GROUND SURFACE ELEVATION 154.6

DRILLING COMPANY: Ponderosa Drilling

RIG TYPE & NUMBER: Mobile BE6O

ORILLING HETHOD: Hollow Stem Auger

UEATHER: Sunny, worm

FIELD PARTY: Robbi filis, Steve Drown

GEQLOGIST: Tom Oube, Pom Jenkins

DATE BEGUN: 09/12/91 DATE COMPLETED: 09/12/91

SHEET- oF

STATIC WATER LEVEL (BLS)

Wo=tthile Ociiling

AB=AFter Boring

Depthift) 92.00 AB

90.62 A8

Time

Oate: 10/18/91

11/13/91

LOCATION OIAGRAM

SAMPLING HMETHOD
SANPLE NUNBER
lORGﬂNIC VAPOR

{10EPTH
SOIL
SAMPLES

lcor

[L1THOLOGY

fueLe

INSTALLATION

| lll Some as previous somples
a0 J

20 +
[ +
1o +
50 1

%<0 -+

80 T

€90 -+

00 1| — A —
51.0 1
0 +
BO +

0 T

%0 -+
ST0 -+

80 +

Sand, gravel (15X). some as

evious samples:
i SP. (Vashon Advonce Outucshlpr




FIELD BOREHOLE LOG BOREHOLE NUMBER

6-I-8
PROJECT NUNBER- 01-0817-07-0571-043 FIELD BOOK NO  AR-1
PROJECT NAME: NAS lhidbey Opercble Unit 1 TOTAL DEPTH: 159.5
LOCATION: Ook Horbor, Hoshington GROUND SURFACE ELEVATION: 154.86
ORILLING COftPANY  Ponderosa Drilling SHEET- oF :

RIG TYPE & NUMBER: Reich 650

. . . STATIC UATER LEVEL (BLS)
ORILLING HETHGO: Air Rotory with casing odvonce T MOethile Orilling AB=AF ter Bor i,
WEATHER: Cool, avercast , Bepthift] 92.00 A8 %0.62 A
FIELD PARTY: HMike Robinson, Todd Lively

Ti
GEOLOGIST: Yickie Metcalf't =

' Oate: 10/18/31 11713791
DATE BEGUN: 09/19/91 DATE COMPLETED: 10/01/91 -

§ LOCATION OIAGRAM
¥ e] - a
> b g ..(.
R 1M E 3 3
ArHHEHE : | 43
8 183 58 ¥ 5 | 92
00 + T :?;2;
T Note -~ First S0 Ft drilled with hollow stem ity
s1.0 _T ouger ri1g. see original borehole log ‘1‘%
- b 5l
oy
] | i
20 + r “é‘r
L I
25
3.0 1+ X
40 -+
%50 4+ . j‘.
%0 + i
+ a5
T Erey
325
w0 4+ t 2
I 54
Sof7(CL vttt E7ery
B
L gk
0.0 + A
i - Sond (aedium to coarsel w/ little gravel
F (10-15%, sub-rounded) dork olive gray (5Y 3/2].
810 + SP (Vashon Advonce Outwashi
62.0 J
830 -+
610 'L
650 + i
660 T
T
670 +
80
L
630 +
mo -+




FIELD BOREHOLE LOG BOREHOLE NUMBER

6-1-8
PROJECT NUMBER: 01-0817-07-0S71-043 FIELD BOOK NO AR-1
PROJECT NAME: NAS Lhidbey Opercble Unit 1 TOTAL DEPTH: 159.S
LOCATION: QOak Harbor, Hashington GROUNO SURFACE ELEVATION: 154.6
DRILLING COMPANY- Ponderosg Drilling SHEET: OF -

RIG TYPE & NUMBER: Reich 650

. . . STATIC WATER LEVEL (BLS)
ORILLING METHOO- Air Rotory with cosing odvonce Mot le st lang ABAF ter Bor v
HEATHER  Cool, overcast N

nthift} .00 A8 .
FIELD PARTY Hike Robinmon, Todd Lively gﬁe Z 20.52 48
GEDLOGIST: Vickie Metcolllt
Oate: 10/18/91 11/713/9%
DATE BEGUN: 09/19/91 DATE COMPLETED: 10/01/91 ‘ =
§ LOCATION DIAGRAM
=& g =
T g g
> >= —
o |2 Q 8 S
= Wi (o] (7] - | é
= |5E (5|8 £ Z 45
8 |83 g8 - 5 g2
0 T A . -—
- Fine sond w/ littie siit (10-1SZ). very little
T el (less than 10%). wet: olive gray (57 4/2).
no 4 {(Vashon Advonce Outwash)
20 +
no 4+ )
740 7
5.0 +
%0 + ;
mnoe —+ HE
mo |
mo
1 A 28
0.0 - Hedium sond w/ some grave! (15X] ond troce fines. iy
T olive gray (SY 4/2). SU (Vashon Advance Outwashl S
880 j;
20 + %r%
839 -+ e
! i
| i
M0 an
L O 2
%0
7o -
880 -
"m0 +
00 +




FIELD BOREHOLE LOG BOREHOLE NUMBER

6-1I-8
PROJECT NUMBER  01-0817-07-0571-043 FIELD BOOK NO  AR-1
PROJECT NAME  NAS Whidbey Opercble Unit 1 TOTAL OEPTH- 159.5
LOCATION: Ock Horbor, Hashington GROUND SURFACE ELEVATION 154.6
ORILLING COMPANY  Pondercsa Drilling SHEET oF

o itemp s Faich 650 . STATIC WATER LEVEL (BLS)

UEATHER: Cool * Air Ratory with casing advonce " UDelhile Orilling AB=AFter Boring
: Cool, overcost . Depth(Ft) 92.00 A8 90.62 MG

FIELD PARTY- Mike Robineon, Todd Lively Tioe

GEDLOGIST: Vickie Metcolft Oate: 10/18/9L 11/13/91

OATE BEGUN: 09/19/91 DATE COMPLETED: 10/01/91

LOCATION OIAGRAM

SANPLING METHOD
SAMPLE NUMBER

|ORGANIC vAPOR
LITHOLOGY
INSTALLATION

|ocpru
[sorw
SAMPLES
HELL

D

0.0 T

Hedium sond w/ troce el (less thon 10%).
olive gray (S5Y 4/2): 3; (Vashon Advance Outwosh)

B T

9“0 -+

7o -+

;.."’"

Ay

R HR

1O T ,‘Z-'-; ........ .

lmo—-
l . Sond (medium to Fine) w/ tncreasing stit (15%)
ond decreasing gravel (SX1. dork gray (SY 4/11.
101 0 —}- SP (Vashon Advonce Qutwash)

} PV

T Steal
1010 -1

1050 ¢+
1!5[)‘L
1070+
04

1090 -

110 0 1 .

Vit



6-I-8

BOREHOLE NUMBER

FIELD BOREHOLE LOG
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FIELD BOREHOLE LOG

BOREHOLE NUMBER

65-1I-8
PROJECT NUMBER- 01-0817-07~0S571-043 FIELD BOOK NO AR-1
PROJECT NAHE: NAS Uhidbey Operoble Unit L TOTAL OEPTH: 159.5
LOCATION: Ock Horbor, Hashington . GROUND SURFACE ELEVATION- 159.6

ORILLING COMPANY: Ponderosa Drilling

RIG TYPE & NUMBER: Reich 650

ORILLING METHOOD: Air Rotory with cosing advonce

HEATHER: Cool, overcast

FIELD PARTY: Hike Robinson, Todd Lively
GEOLOGIST: Vickie Hetcalft

DATE BEGUN' 09/19/91

DATE COMPLETED: 10/01/9%1

SHEET

oF

STATIC WATER LEVEL (BLS)

H0skhs le Orilling

AB=AFter Boring

Oepth(Ft)

92.00 A8

30.62 AB

Tine

Date-

10/18/91

1713791

SOIL
SAMPLES

SAHPLING METHOD
SAMPLE NUNMBER

ORGANIC VAPOR

C6I

LOCATION DIAGRANM

LITHOLOGY

INSTALLATION

HELL

2.0
133.0
1310
135.0
1.0+
e+
1380+
1m0+
100+
1o
120+
190+
"ot
wo |
10+
1o+
180T

11901

16 0 -

D

sl

2

Same os previcus sample

CLAY (Uhidbey Formation Uit 1)

CLAY AND SILT. grov (57 5/11, CL-fL (Whidbey

Formation Unit

}18101019101810I018101816:010:010:0:8
1101610191010181818:0/010:0101916:01

(#181018

+ s
v~

erersr



FIELD BOREHOLE LOG BORE”DL;-N;:J'?;R

PROJECT NUMBER 01-0817-07-0571-043 FIELD BOOK NO  AR-1

PROJECT NAME NAS Hhidbey Opercble Unit L TOTAL DEPTH 159.5

LOCATION: Ock Horbor, UWashingten GROUND SURFACE ELEVATION 154.6
ORILLING COMPANY  Ponderosa Orilling SHEET oF )

RIG TYPE & NUMBER _Reich 650 STATIC WATER LEVEL (BLS)
ORILLING fETHOO- Air Rotary with casing odvence UDslhile Drilling AB=AFter Boring

HEATHER- Cool, overcost ’

. Oepth(Ft) S2.00_A8 90.62
FIELD PARTY HNike Robinson, Todd Lively Time 2
GEOLOGIST - Vickie Hetcalft Date: 10/18/91 11/13/91

OATE BEGUN: 09/19/91 DATE COMPLETED: 10/01/91

LOCATION OIAGRAM

SAMPLING METHOD
SAMPLE NUMBER

DEPTH

SAMPLES
CRGANIC VAPOR
CGI

SOIL
INSTALLATION

LITHOLOGY

HELL

D

n - - — e — e —— e e ———
1500 || SILT with some Fine sond 110-20%). dork gray
(SY 471). SN (Uhidbey Formation Unet 2)
1510+

20+

1490+ |~
1504
5.0+

ISsT0+

CLAY (Uhidbey Formation Unit 3)

1801

610+
162.0 1
1830 -1
15640 +
1650 +
166 0 +
670+
1680+

1690 + -

imoe -+



BOREHOLE NUMBER
FIELD BOREHOLE LOG Py
PROJECTNUMBER  5330860.30
PROJECTNAME  CTO 0086, Whidbey Area 6 Landfll TOTALOEPTH 220 fest
LOCATION  NAS Whidbey kstand, WA : GROUND SURFACE ELEVATION  Approx. 171 feet
DRILLING COMPANY  Sod Sampling Servica SHEET 1 OF 12
RIG TYPE & NUMBER  Raversa Air Rotary
DRILLING METHOD  Percussion STATIC WATER LEVEL (BLS) _
WEATHER  Rainy, Cold . N WD =Whila Dclling AB=After Boring
FIELD PARTY  Rob Rau, Sod Sampling Servics , Depth (#) 15658 AB
GEOLOGIST  RobRau Time 0600
DATEBEGUN 1212793 Date 12192
8 - LOCATION OIAGRAL
=|&51S P
H %’ < e
> > -

o |2 o . 8 S
AHHHE f | 43
v Q cla = o2
(=] « AN EK-RK*] = X =
10 I : ‘ |1 1
Reser pipe/uell casing 1 8 ft  obove ground
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BOREHOLE NUMBER
605

FIELD BOREHOLE LOG

PROJECT NUMBER  5330850.30
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CTO 0085, Whidbey Area 6 Landsd

LOCATION  NAS Whidbay Istand, WA
DRILLING COMPANY  Sod Sampling Service

RIG TYPE & NUMBER  Reversa Air Rotary

DRILLING METHOD  Percussion

WEATHER  Rainy, Cold

FELD PARTY  Rab Rau, Soll Sampling Service
12/2/83

GEOLOGIST  RobRau

PROJECT NAME
DATE BEGUN
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12

6-0-5
Oof
STATIC WATER LEVEL (BLS)
AB=After Bading
158.58 AB

BOREHOLE NUMBER

12782

WD=While Driling

R

Depth (ft)

Time

GROUND SURFACE ELEVATION ~ Approx. 171 feet

TOTALDEPTH  220feat

SHEET

FIELD BOREHOLE LOG

Cold

PROJECTNAME  CTO 0096, Whidbey Area 6 Landfill
122193

LOCATION  NAS Whidbey Istand, WA
ORILLING COMPANY  Soll Sampling Sarvice
RIG TYPE & NUMBER  Reverse Air Rotary
ORILLING METHOD  Percussion

WEATHER  Rainy,
FIELD PARTY  Rob Rau, Sod Sampling Service

GEOLOGIST  Rob Rau

DATE BEGUN

PROJECT NUMBER  5330860.30
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BOREHOLE NUMBER
60-5

FIELD BOREHOLE LOG

12

of

158.58 AB

0800
12782

STATIC WATER LEVEL (BLS)

1

Depth (f]

GROUND SURFACE ELEVATION  Approx. 171 feet

TOTALDEPTH 220 feet
SHEET

Time
Date

CT0 0085, Whidbey Area 6 Landfil

LOCATION  NAS Whidbey Istand, WA
DRILLING COMPANY  Soi Sampling Service
RIG TYPE & NUMBER  Reversa Air Rotary
DRILLING METHOD  Percussion

WEATHER Rainy, Cold

PROJECTNUMBER  5330860.30

PROJECT NAME

FIEELD PARTY  Rob Rau, Sol Samgling Service

GEOLOGIST  RobRau
DATE BEGUN

1272133
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BOREHOLE NUMBER
605

FIELD BOREHOLE LOG

u

¥

12

Of
STATIC WATER LEVEL (BLS)

1

GROUND SURFACE ELEVATION  Approx. 171 feet

TOTALDEPTH 220 (aat

SHEET

CTO 0036, Whidbey Area 6 Landfil
LOCATION  NAS Whidbey ksland, WA
ORILLING COMPANY  Sod Sampling Sarvice
RIG TYPE & NUMBER  Reverse Air Rotary
DRILLING METHOD  Percussion

PROJECT NUMBER  5330860.30

PROJECT NAME

AB=After Boring

158.58 AB

0800
121792

WD=While Orilfing

Depth ()

Time
Date

Rainy, Cold
FIELD PARTY  Rob Rau, Sol Sampling Service
GEOLOGIST  RobRau
DATE BEGUN

WEATHER

12°2/33
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BOREHOLE NUMBER
158.58 AB
1211132

STATIC WATER LEVEL (8LS)

WO=While Drilling AB=After Boring

1

Time
-Date

GROUND SURFACE ELEVATION  Approx. 171 feet

TOTALDEPTH 220 feet

SHEET

FIELD BOREHOLE LOG

Some as obove ~ very Fine Sond
(Vashon Advonce Qutwashi

LOCATION OIAGRAM

19| .

¥0dvA DINVONO| . N

YIBUNN J3TdUYS

1272533

QOHI3U ONIUVS

S$31dUVS
710S

PROJECT NAME  CTO 0086, Whidbey Area 6 LandGll
LOCATION  NAS Whidbey kstand, WA

DRILLING COMPANY  Sod Sampling Service

RIG TYPE & NUMBER  Reverse Air Rotary
ORILLING METHOD  Percussion

WEATHER  Rainy, Cold

FIELD PARTY  Rob Rau, Sol Sampling Service
GEOLOGIST RobRau

PROJECT NUMBER  5330860.30
DATE BEGUN
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BOREHOLE NUMBER
605

FIELD BOREHOLE LOG
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CTO 0086, Whidbey Area 6 Landil
LOCATION  NAS Whidbay istand, WA
DRILLING COMPANY  Sod Sampling Service
RIG TYPE &NUMBER  Reversa Ar Rotary
DRILLING METHOD  Percussion
WEATHER  Rainy, Cold

PROJECT NUMBER  5330860.30
PROJECT NAME

FIELO PARTY  Rob Rau, Soll Sampling Service

GEOLOGIST  Rob Rau

| So-ecsobove-veryt‘méSond
(Vashon Advaonce Outuash)

very fine to fiae sond w/ trace

SANQ ANO CLAY.

12233

DATE BEGUN
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BOREHOLE NUMBER
6D-5

FIELD BOREHOLE LOG
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Rainy, Cold
FIELD PARTY  Rob Rau, Sof Sampling Service
1222033

PROJECTNAME ~ CTO 0086, Whidbey Area 6 Landfill
GEOLOGIST  RobRay

PROJECT NUMBER  $330860.30
LOCATION  NAS Whidbay lsland, WA
ORILLING COMPANY  Soil Sampling Servica
RIG TYPE & NUMBER  Reverse Air Rotary
DRILLING METHOD  Percussion

WEATHER

DATE BEGUN
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FIELD BOREHOLE LOG

BOREHOLE NUMBER

- 6D-S -

PROJECT NUMBER  5330860.30
PROJECTNAME  CTO 0086, Whidbey Area 6 Landf
LOCATION  NAS Whidboy island, WA

-

TOTALDEPTH 220 feet
GROUND SURFACE ELEVATION  Approx. 171 feet

DRILLING COMPANY  Sod Sampling Sarvice SHEET 1 OF 12
RIG TYPE 8 NUMBER  Reversa Air Rotary
DRILLING METHOD  Percussion STATIC WATER LEVEL (BLS)
WEATHER  Rainy, Cold _ WD<While Daling___AB=Aftar Boring
FIELD PARTY  Rob Rau, Sod Sampling Service | Depth (1) 158.58 AB
GEOLOGIST RobRau Teme 0800
DATEBEGUN 12283 Date 127192
=] LOCATION OTAGRAI
Z1& S8
a 3
> > -
g :7: wiS ° 8 5
z |, Z g 4
& S Ela - o2
& awn |slalslo o F =]
wo 2
S5 5y
Sose 63 cbove < Clay - ] B
" (thidbey Formation — Unst 3] zg ?‘g
1810 1 Iy Eish
By B
e B
|meT 45
4 W~
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| e b
- . 27 IS
wo |- | B
G
: e
180+ ‘gg 35
3 Bel - iy
1870+ fxy B
BTy £
1 b2l B
wsc+ ] bl
189 0 ~ ‘
190 . . .
SAND AND SILT. Hediua to coorse sond w/ soac /
T silt=cloy (20X Finesl. aolsve groy. .
1910 + wet. SP=Sf (Uhidbey Formation = Unst 41
120+
1990 "['
1940 +
x
195 ¢
1%0-
{91 0 -!- ! - .
l : H SAND lmedium To coorsel. asnor gravel <SI1
vl : i ainor silt. olive gray. dense. very wet. SP
1949 - i ! {thidbey Formgreian = Unet 4l




BOREHOLE NUMBER

FIELD BOREHOLE LOG

- 6-DS

-

PROJECT NUMBER  5330860.30
PROJECTNAME  CTO 0086, Whidbay Area 6 Landfil TOTALDEPTH 220 {eet

LOCATION  NAS Whidbey istand, WA GROUND SURFACE ELEVATION  Approx. 171 fast
ORILLING COMPANY  Sod Sampling Service SHEET 1 ofF 1.

RIG TYPE & NUMBER  Reverse Air Rotary
DRILLING METHOD  Percussion STATIC WATER LEVEL (BLS)

WEATHER  Rainy, Cold ) _ WD=While Driling AB=After Boting
FIELD PARTY  Rob Rau, Sod Sampling Secvica th (f1) 15858 A8
GEOLOGIST  RobRau Timo 0800
DATEBEGUN 127733 , Date 12182

LOCATION OIAGRAN

SANMPLING HETHOD
SANMPLE NUMBER
ﬂoawrc VAPOR
C6I

1&11HOL061
INSTALLATION

OEPTH
SOIL
SAMPLES
hewe

190T

0+ - <o . - e = e .- - .- .
n . Sismilor to cbove ~ Hedium to coorse Sond w/
- atnor grovel, anor wood. very wet. SP
20+ (Lhidbey Formation = Unit 4)

- L

aWmoT

an.0 -+

20107
2501
X™OT
ara-
0+
50 4+
A00 T . R
A107
Q207

aze

V4
|

2040

.
4

L l No split-spoon sample recovered due to
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FIELD BOREHOLE LOG

BOREHOLE NUMBER

605

PROJECT NUMBER  5330860.30

PROJECT NAME  CTO 0086, Whidbey Area 6 Land§ll
LOCATION  NAS Whidbey kstand, WA

DRILLING COMPANY  Sod Sampiing Sarvica

RIG TYPE & NUMBER  Reverse Air Rotary
ORILLING METHOD  Percussion

WEATHER  Rainy, Cold

FIELD PARTY  Rob Rau, Sod Sampling Servica
GEOLOGIST RobRau

DATEBEGUN 122133

-

-

TOTALDEPTH 220 feat

GROUND SURFACE ELEVATION  Approx. 171 fest
SHEET 1

OF

STATIC WATER LEVEL (BLS)

WD=While Drilling AB=After Boring

| Oepth-(f)

158.58 AB

Time

0800

Date

127182

_ LOCATION OIAGRAf

SAHMPLING HETHOD
SAHPLE NUNBER
ORGANIC VAPOR

|oEPTH
SOIL
SAMPLES
€61

JLIIHOLOGT

HELL

INSTALLATION
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20T
20}
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FIELD BOREHOLE LOG

BOREHOLE NUMBER

6-5-26
PROJECT NUMBER  01-0817-07-0571-043 FIELD BOOK NO HS-1
PROJECT NAME: NAS Whidbey Opercble Unit 1 TOTAL OEPTH: 76.S
LOCATION: Ock Horbor, Hashington ~ GROUND SURFACE ELEVATION: 125.7

ORILLING COMPANY: Ponderosa Brilling
RIG TYPE & NUMBER: Mobile B8O
ORILLING METHOOD. Hollow Stem Auger

SHEET OF -

STATIC WATER LEVEL (BLS)

HO=thile Drelling

AB=After Boring

HEATHER: Surwyy, worm
’ th(Ft) 39.00 A8 41.67 A8
FIELD PARTY: Robbi Mills, Ron Bogenreif ;’a
GEOLOGIST: Anne Exe . Oate: 03/Z1/91 11/13/91
DATE BEGUN: 08/22/91 DATE COMPLETED: 08/23/91
8 LOCATION DIAGRAM
zlels
g
o g g 5
> >= [
1EHHE 2 :
z | Z g 42
&G |8 e|a . - o 2
a no lajlolclo - xS
10 j ---‘Raser pipe/weil caosing 2.9 ft cbove ground i 1
T surfoce  Protective casing & lockable cop
- 3 0 Fft above graund elevation
00 1| wm |H |1 2
T o L
10 + s1jz . o [
SAND, SILT, ANO GRAVEL. (35-90%, wp t b PR
T 1.5%), sond (40X, nedlun lf (20-25%) ollve f{-‘, o
20 + groy (5‘( 4/2). SP-GP ( l\dvm Outwash) S ;.fl"'
L (L4
oA
30 + - z
.0 -
50 <+ S1}3
SAND (90X, Fine to medium rounded) w/ little
i %ml (10X): olive gray (5Y 4/2); SP (Vashon
60 + e OQutwash)
0 T
+
80 -+
30 + -
100 -+ Sl| 4
Sond, predominontly medium ; dork alive
&oy to ohve gray (SY 3 5/ ). SP (Vashon Advonce
ue +
120 +
130 +
10 ¢
150 + S1{S
Sand (90-95%, Fine to coorsel w/ trace gravel
(5-10%, rounded, to L"), danp, Firm; SH (Vashon
6o 4 Advence Outwosh)
170
180 -+




FIELD BOREHOLE LOG

BOREHOLE NUMBER-

6-S-26
PROJECT NUMBER: 01-0817-07-0571-043 FIELD BOOK NO - HS-1
PROJECT NAME: NAS Whidbey Operoble Unit 1 TOTAL DEPTH: 76.S
LOCATION: Ock Horbor, Hashington GROUNG SURFACE ELEVATION: 125.7

DRILLING COMPANY: Ponderosa Orilling
RIG TYPE & NUMBER: Mobile BSO
ORILLING METHOD:- Hollow Stea Auger
HEATHER- Sunny, worm

SHEET: oF

STATIC UATER LEVEL (BLS)

HO=thile Orilling AB=After Boring

FIELD PARTY. Robbi Hilla, Ron Bogenreif Septhire) 2.0 88 A.eT %8
GEOLOGIST: Anne Exe
: 09/21/9L 11713791
DATE BEGUN: 08/22/91 OATE COMPLETED: 08/23/91 Date
] LOCATION OIAGRAN
Elx
= g z
# § E: - =
<
- | 8alalale g 3
= (2E|EIE|E|, -2 | 3&
§ 25 151518518 ) = Wz
190 +
200 + S1i6
Sond, fine to medium, occosional coorse.
T shghtly doap ohve gray (SY 4/2); SP {Voshon
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890 +
1
240 1
=0 s1}7
] Same as previous somple Ersty
%0 ¢
i e
B0 - 2
= 1 .
i
P
200 4 s1|s | _ i
Sond, 59”"“ size to fine grains; i
I olive groy (57 4 {Vashon Advance Outwash) -i”;f
no + 151;
T
20 T
Bo +
T pV.C
Mo T
50 4 sif9 i Steal e
| " Sand (85-90X, Fine to coarsel w/ little graovel
1 (10-15%, rounded, to I"). SH (Vashon Advance
%0 + Outuash)
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FIELD BOREHOLE LOG

BOREHOLE NUMBER

6-S-26

PROJECT NUMBER- 01-0817-07-0571-043
PROJECT NAME: NAS Uhidbey Opercble Unit 1
LOCATION: Ock Horbor, Haoshington
ORILLING COMPANY: Ponderosa Drilling

RIG TYPE & NUMBER: Mobile B8O

ORILLING METHOD: Hol low Stem Auger

FIELD BOOK NO HS-1
TOTAL OEPTH: 76.5
GROUND SURFACE ELEVATION: 125.7

SHEET-

oF

STATIC WATER LEVEL (BLS)

WO=thile Drilling

AB=AFter Boring

HEATHER: Sunny, wora
. thift) 39.00 AB q1.67 AB
FTELD PARTY: Robbi Mills, Ron Bogenrsif ':f:e
GEOLOGIST: Anne Exs Oate: 03721791 /13791
DATE BEGUN: 08/22/91 DATE COMPLETED: 08/23/91
§ LOCATION OIAGRAM
- & g =z
W g 5
> > -
REIME g 3
AFTaHHE g -
a = S | = 3w
W Q [ (4 - - lvil 4
Q 0N n (2] (7] E (&) - —
30 +
09 + S1]10
Sond (30X, Fine to medium, occasional coorsel
- w/ leas thon 5X eoch small gravel ond silt. wet.
1 v. daork to dork olive groy {SY 3/1.5). SP
a0 (Vashon e Outwoshi
0 T
a0 +
0 +| -
50 4 s1|u :
Same as previous aample
%0 T
70 +
|0 ¢+
a0 ']
00 4 si12
Sond (80-85X, Fine to medium} w/ some silt
| ol rua ey a1 371 91 botion 2-Oeaton change
‘otive .S, ttom 2" color
o 1 %o biack (SY 2.5/13. SM (Voshon Advance Outsash)
20 +
3.0 +
Mo +
<+ A
e . Sond, medium groins, rounded, o Few lorger
- pieces of mico; black (5Y 2 S/1}
5%.0
50 +
80 —[




FIELD BOREHOLE LOG BOREHOLE NUMBER

6-5-26

PROJECT NUMBER. 01-0817-07-0571-043

PROJECT NAHE - NAS Uhidbey Opercble Unit |

LOCATION Ock Harbor, Hashington

ORILLING COMPANY: Ponderosa Orilling

RIG TYPE & NUMBER: Mobile B8O

ORILLING HETHOD: Hoilow Stem Auger

WEATHER: Sunny, wors

FIELD PARTY: Robbi Mills, Ron Bogenreif

GEOLOGIST: Anne Exe

CATE BEGUN: 08/22/91 . CATE COMPLETED: 08/23/91

FIELD 800K NO HS-1

TOTAL DEPTH 76.5

GROUND SURFACE ELEVATION 125.7
SHEET Of -

STATIC UATER LEVEL (BLS)

WO=Uhile Drilling AB=After Boring

Bepthift) 33.00 A8 4..67 A8

Tise

Oate: 03/21/9L 11/13/91

LOCATION OIAGRAM

SAMPLING METHOD
SAMPLE NUMBER
ORGANIC VAPOR

WDEP'IH
SOIL
SAHPLES
C6I

f

rLITI-mLOGT

INSTALLATION

HELL

B0 1

20 T
30 T
610 T
850 +

60 -+

€80 T
10 1
no +
=0 +
no +

"0 T

-+ -
no - CLAY, very sticky clay mixed with stlt; dark
gray (2 SYR 4/0). CL (Whidbey Formation Untt 1)

%08 -1

no

apaprbvn T
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S Well csg __@’tolDE £t St o ol i
™~ N (o scHS Try TMERDYSS 2
[~ R~
q . .
) ™ '\L—-Annular Sealant e,
; ™~ ~J N t098 £t [R5 - HT o Ees ”""»i .
S W - ¥ o i) %M—Q
~ . \ - v °
NG Valtlyy G e e et F
o . . ! ' . &
NN . QI%to!p?_ L I T
[‘ - e ) Lo { KRN~ LN N L_Q__‘r),‘& * :; \%,‘0’1_\
H (\ ] . )
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=~'..' qO-J‘r\J

Filter . Pack i
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cgyw - QLD
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Screened Interval

The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report.
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Attachment 2
Well Development Logs







































ch2an

WELL DEVELOPMENT DATA SHEET

Chient: NAVFAC Project Number: 695610.04.F Wi
Lo on: Ault Field, Oak Harbor, WA Well ID: WEAF-MW ~ ( 1Y
Event: Well dmflupmem Sample ID: NA
Date: Z‘ 18 Sampling Team: (41, D, Betler
Weather: _ (/o fy, 9L F _
p, ~ 4
Before After Conpl(“l‘l”\ ’\,\4;*‘« e
Total Depth: 70.20 | 64.80 FT.(BTOC) Measuring Device:  [-lo.. ), “I-S2
Depth to water: () <7 % |5).1% FT(BTOC) DateandTime: 32 /& [if \(3Y
Water Column: (‘2.441 11,09 FT.
M 003 [0.46% GAUFT, Well Dia. |  Volume
Well Volume: 244 11,78 GAL (inches) | (gallons/foot)
Total Purge Vol.: G A GAL 1 0.041
[~ 1.25 0.064
Purge Device: /\Am M s 2 0.163
4 0.653
FIELD PARAMETERS
) Purge Val. Temp. Cond. DO pH ORP Turbidity )
Time (gale) oc e o] U mv NTU Other: ______ | Color/ Odor / Comments
Stabilizaton Criterla | constant 3% 1 10% £0.1 10 mV <10
| LQZ_‘{ ?:(‘;Ut\ L&u‘@fvl I
WA Ty L ¥ed s40gind P DX 62, AT\ hxde . TO[- 70,22 gt bte
- Joso LA e r}i\)?h‘
W ] 9Yon Wi ling JBailed]s }J- PTw- 4283, T 70.2%
EXY0) Y [0y esd st [es2 [vpg [TVE 52.87
w2hp o1y Jtoay oM w0 [ 210 ] 69 | 83.9 82,4y
A6 ] 9 fw3g [y | ey [ 0517 1 163 52,93
g5 ] 54 W3\ [0445] 901 124981 ~56 | 1.46 2,93
Observations/Notes. Purge Start Time:  \ .G (, Purge Rate: \ 9pm
o
tme | Flow r \)"‘\"\P {’\5{ Mn\e p l357
) AN S
" o
Signatute(s) ¥ 00,2 .y m E’Llé;ﬂ
[yratue 1 il 6; _r@h -










Attachment 3
Survey Report






chawm-:

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
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ﬁ
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\\PDXFPPO1\Groups\NWT\SURVEY\_Projects\Whidbey Is| Navy Base\Deliverables\
Whidbey Isle MWs.xIsx lofl 5/4/2018 2:31 PM



chawm-

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

FIRE ELEV: 97.870

ELEV: 137.780

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

\\PDXFPPO1\Groups\NWT\SURVEY\_Projects\Whidbey Is| Navy Base\Deliverables\

Whidbey Isle MWs.xlsx

lofl

*STANDARD BRONZE DISK STAMPED "TORPEDO, 1951" SET IN CONCRETE BLOCK
*STANDARD BRONZE DISK STAMPED "FIRE, 1951" SET IN CONCRETE BLOCK
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Attachment 4
Sampling Forms



%«3”’% Client:  NAVFAC roject Number: 695610.04.FI.FS Page: |
sz_f Location: Ault Field Well ID: WI-AF-MW — [Q 5
’ k&%Febmaw 2017 Groundwater Sampling Sample ID: WI-AF- }P\\W/- (D5 - C 1%
Date: 02 [ibllg - 2./ \F+/ % Oy Sampling Team: <, [Zjtz5ipments /R0 i
Weather: 4 1 lﬁ[kj&lvﬂ V2% mllzlbr, Sl'ﬂ:\* Ca (q3cdner /SEA ‘
1 Re : o ' 4259
Total Depth: 120.5% FT(eT0C) Measuring Device: || .\~ 1/ -HD \ ol 4k (W
Depth to water: () IZ' EI FT.(BTOC) 3"‘/;}\0 [ e _1) LQavins ¥ Mudel \O2 Lo e #4T15
Water Column: 101,52 F. (_w_f fuw\v d“’f‘l"f‘f‘
(x) O Alg A GAUFT. Well Dia. Volume
Well Volume: | . 3 (0 GAL. (inches) | (gallons/foot)
Total Purge Vol.: 5,5 GAL 1 0.041
o 1.25 0.064
Purge Device: Creo Co NMNYRoL 'Pq,mlf‘ 2 0.163
' Bledder Pump- 4 0.653
Temp. | Cond. DO | pH | ORP Turoidity DTW
Parameter 2 mS/cm mg/L SuU mvV NTU ft BTOC
Criteria 10,1 igg;_ E:}:}; iod‘_’;((if::)) £0.1 +10 S’;LUN/;U +0.3 (low fiow)
. Time MPurge Yol Teufgp. r(r?g?c?ﬁ n?g?L gll-l.l ?:if TUI\';bT‘S'W ﬂg'rr‘gc Color / Odor / Comments
— 120i% [P nual [10.00J0 2F4[7 F0 17,9449 [2 4F [1310 Slgitly Clrudf N2 eelor
‘ [2:23[2°,500 [\0, X |0305| 050 [2.25]-53 |12.43 [(3.j0 | ¢ i
[2:28 (5,000 |10 80|32 0523 1326 1-39 [2..10 [(3.10 i b
(2:33 [T 5po [I0,69 0. 224[052 [12% [-¥2 [2.i0 [j3.10 |« L
222 D poo [10.¢S[0.33) [0 S2 [3 4% [-3% 8% [13 10 Ta I
12242 12,S00 10 S [0 221 [0 82 [F.44 |~¢8 B®IATF | [210 [Ciear Siidbr mlrkivess
1245 1% ppo[lo R 10,533 [0.5] [2.4% [-93 [ 040 T L kTR,
(25301 1,600[10.30 [0 54016 50 [2.%3 [-49 [0 9¢ 1§32 03 | T
[2:58 [25000 []0.33 [0.243]0.50 |3 1 [ -101 [©.%39 15 0% | Y M
Al \?':;:meh:rg redt  Rabolfzaton| cnteds. Procabd w/ Sam plirg.
Analysis Preservative Container requirements No. of containers
reas D33 ’Ling)reg.j,‘{% 125 mL P:*\:_} =
Observations/Notes: 'Odp\oxjeo\ Rgﬁum? akleg Je on v2/1/\%. Air Monitoring: [~ :r'rh,\,xj ZanNe
‘ umeel 4o Sample 22AF/\3 VOC (ppm)= > A LR )
Pump Start Time: | 2~ CC H2s (ppm) C> O pp P
Initial Fill Time(FT; sec): | © Final Fill Time: | = LEL (%)= (5 o V.
Initial Discharge Time(DT; sec): '™ Final Discharge Time: \:73 CO(ppm)= (> O p™
Pressure - 52 S SOOmL/min, 02(%-= 2097 ?zc,ﬁ d

Purge Rate:™

. e \Tl o
~ Put slighty Sbeve | eon Clow
o PumpDepth: | (O a jr—\{: ) m@jlfj“ge_*z :'w]fj Wiler 2 05| 500 ML /o
a s S n Ared . : =0 e
Sample /Time: \135-00 L4 -_\’D\ OO m W

MSMSD N /A 4 //7’ PadeT Duplicate ID: ™ / A
Signature(s): é—[ [ /"’V‘\VM i
AT




Client:  NAVFAC Project Number: 69561004 FIFS Pages | of |
Location: Ault Field Well ID: WI-AF-MW — (o O (p
Event:  February 2017 Groundwater Sampling Sample ID: W-AF- M7/ - [,0l -0 2V 8 / Wi - AE-MwW- bRpP-0218
- Date: (2-|lo-1% Sampling Team: <. . 547z symmen S /R DI
Weather: Ram& BT Su\qut.ﬂm}ﬂn\ G.(GGardner /SEA
Total Depth: {03.%5 Fr(BTOC) ) Measuring Device: Hoviba U -SPCO ot # 20004
Depth to water: ()0_\_,0 FT.(BTOC) 4 Sclmst Meodel 102 Loty s
Water Column: | 02. 3G FT. 3
(X, (e A GALFT. Well Dia Volume
Well Volume: i zﬂ GAL. (inches) | (gallons/foot)
Total Purge Vol.: ~ |2 GAL 1 0.041
1.25 0.064
Purge Device: Bladder Ramp— 2 0.163
geo CONTROL pwhp i 0.653
~J L
; Cond, D0 pH ORP Turbidity DTW
Parameter °C mSicm mglL sU mv NTU #BTOC
e +0.01 (if <1)|£0.05 (if <1 . £10%
Criteria £0.1 0,02 L,b‘; 200 {Ef>1)) +0.1 +10 <10NTU +0.3 (low flow)
Turb — e :
e PurgeVol. | Temp. | Cond ) H | ORP | Tumidy DTW o VoIt
k)ﬁ)?:ln\ Tme | gagml ¢ | msem | moL sU mv NTU agToc  |Color/Odor/ Comments| VAR THHA
W e IBIES .7 (0519|000 [1.38 115 [207 | C.00 [Yery Coudy Mo 040%™
R LR [CSIR[6.23013.4° 130 [ 123 oo | « 9 4| 26,000
B [ = L+ Y[ S\ K[0RC[FEC[-1\S [ 151 & O ® " | 20,000
‘ h:fu‘:_m T2 = 12 [0,S190.61 [$.42 [\0) (1235 [O.00 [ @ 7| 34,000
e 4 2RSS || 3R [OSIp|OF [ZT.54120 [\ ' 3 [0.00 | © 35,200
Crga ?“‘Y:Q'S 4-33leeSEH [ S5l |[OF2[F.5F[ -2 H% Qob |o D |3%,200
14 33 [1e=S5FH ) . B9 [O.8le [Co T [ F.5A[-124 | | | 000 | « b |ag, 200
44) (23912 [0 Ci5 Ov3 | [FS5[-129] 112 [0.00 | « " | 40,108
14 ASESESFS 1.0 0SSO F[ESS[C[80 [ 118 _|[©.00 [ © 42./400 |
Tur .;Jg_ 2O WNTVL. Procedd w/ [Somg ng Edrmatidn [water id turbid :
Analysis Preservative Container requirements No. of containers
PERS 52T uhfrt’s. 4°C | 124 mL NS . fm,} 2
P Observations/Notes: m mcj,: veaer extvemely Ayebsid. )L_m T Air Monitoring: | ﬁreﬂ't\nnm Zone.
e cecdaniia) ?ﬁmmeo\ 5 Need VOC (ppm)= L gm G ppers
Pump Start Time: 1{“ ""H“J wistes Chogoject Honbs +wice. g om) () pem | O powr
Initial Fill Time(FT; sec): | 2 Final Fill Time: ]2— o LEL (%)= ./ .“{ff“
Initial Discharge Time(DT; sec): | 5 Final Discharge Time: ib €O (ppm)= e & ‘O( "
02(%)= () &3/

Pump Depth: < = [ B'r&g

Sample [Time:

‘Pr eSSuUre no C-’S PS. ) pur‘_ge Rate: /—1—0@ n L/'m Tal

14:50

MS/MSD

Ny Bpicats D\ - A -MIW -0 P-02

Signature(s) / { A /;f/"

-

v
/7
S

-



——

E;.g'. WE o

Pro;ect'Number OSGTOOAFIFS

Client: ~ NAVFAC Page: Honb )
Location: Ault Fisld Well ID: WI-AF-MW — (0O F had

Event:  February 2017 Groungwalgr Sampling Sample ID: WI-AF- My - b O3 — 021 % W e+

Date:. Sampling Team: <, Fdzcipamens /00D check Hpm

02/\e/\% —-oz/n/v)?

Weather: 43° FAA T ahd Rant . Gardoe—/SEA 2+ J.Schrlad _/LWLXCNW]

Total Depth: \ﬁ : I;(BE_lrg‘\:)(‘PM) Measuring Device: Yo\ U —S000 Lot 20003 0;'\, it
Depthtowater: ~ () ., g? FT.(8T0C) &/ T Solnst Mede) B2 Lok #4925
Water Column: ] | g IE { FT, (w/ F"’ml' ‘UPO ) (ot
- ) C_ | \o 3VGALFT. Well Dia, Volume \42.59
Well Volume: % .97 -GAL (inches) | (gallons/foot) PiNne .
Total Purge Vol.: “~ E T GAL +°%le 2.5 1 0.041 Enur.
\ ‘ 125 0.084
Purge Device: B adeker Pump 2 0.163
4 0.653

olec CCN TReL PRC
J

_ W s Turbidity DTW
Parameter G mS/cm’ mg/L su my NTU ft BTOC
Crilejia ' 40,1 :g:g; 8: ji ’fé’;é;f::)) 40,1 +10 5*12)05;/;“ +0.3 (low flow)
Pu(rgaejs\;ol. mS/em ey Tuh:t;_ildjity ﬂ%%c Color / Odor / Comments
30 [wits]™ 0 O\oF-3F1 12 [17 [2 (2 [oniy.Chudy N 2der
440Dz, 25D 04C3[0.LA[FFT | T e |2 .2 L ek
1000 |4.5C0 0.4 3%&5 L33 [-4D [ 104 2.l [ W
HOLD [, F50 D44 T.gl. 38L |-44 |[C. 00 PRI T T
. [1020D 4 000 UA405A (.98 =82 [576 P2 o2 k& [
1925 L7250 U484 5% F F[-51 214 -2 " ¢
183? r%%fék‘) L\ ‘Hl . SLIFERII 8L ‘l"flﬁl 2. 07 u
: ‘lv lq\ e\") ih"- &'ik#":' : “"7 ; y 3 t:g ‘: s -:-1"\1.-( !
A[10:50[1 ¥ 000 s MERT | 1] 2o [ -
0:55] 206,280 c.og | 7.77 &
120V [72' Bob 5 -

; Ahaiysis

Preservative Container requirements No. of containérs
PERS S3% Mnpes 4°C [ 125wl Foly, v

Observations/Notes: O 2-/\\o/ | ¥ quca,ed "’Z 158 caallung -;,lh& Air Monitoring: (Sie.mh.mj&me,
7—/('0 VOO 2./ v VOC (ppm)= ,O (:) &6\&?\
Pump Start Time: |5 25 ~/\F ol ' H2S (ppm) O (-),P :
Initial Fill Time(FT; sec): | Final Fill Time: | | LEL(%)= O / O/
Initial Discharge Time(DT; sec): H— Final Discharge Time: \q- co (ppm)- C) g} Pg{‘; o

02 (%)= 2

W
: ASO ML /vl

o : z_oT 450 mbfmin

Purge Rate: 4.&) Ml /Mm
3

PumpDepth: 3O L BT

Sample /Time: |} Q X

MsmsD N /X Duplicate ID: W / Py

Signature(s):




Client:

NAVFAC

Location: Ault Field

Page:

Well ID: WIFAF-MW - (0

Event:  February 2017 Groundwater Sampling Sample ID: WI-AF- M/ - (00% - 02.1%
Date: 02 -15-[¢ Sampling Team: S . Frizsimmons /ROD
Weather: “F" Clc;ucl:j ! 5],?i,u‘ Wil mP‘r\ G ovdiner /SEA
Total Depth: S4. (o OFTBTOC) Measuring Device: 110, \y L[ -5000
Depthtowater: () 2| .00 FT(BTOC) Zolingt Mode| 10 Lot ¥
Water Column: 22,00 FL. ] .
(MO g3 GALFT. Well Dia. |  Volume RN~ A0 -S5O
Well Volume: 2. B5 GAL (inches) | (gallons/foot) PUmMp - 4< 4
Total Purge Vol.: G GAL. 1 0.041 De ?U(\’
1.25 0.064 N
Purge Device: B lodder Pum p 2 0.163 Fll Twne - S ‘C_'VCSS\-“'@—
Gico CONTROL $PO 4 0.653 o] b.dnai’%ﬁ/ MO w25
yz mmmmmmhh 5t n‘. - - m_‘ O
0 o o i CRITERIA
Temp. Cond. DO pH ORP Turbidity DTW
Parameter *C mS/cm ma/L su mV NTU ft BTOC
- +0.01 (if <1)|£0.05 (if <1) £10%
Criteria +0.1 £0.02 (it >1)| £0.2 it >1) +0.1 +10 <10NTU +0.3 (low flow)
) DTW
Time su iy NTU #BTOC Color / Odor / Comments
#1504 s : 39V 55 |21, 1210 |Cloudy, Mo ador
1S-1{ {2800 |j2. 3.90 [-185 | 219 FllgZ | » € ¥ WJL@S\@:
IS | [4400 30 F166 [2).9  [3[efp0 | ° S i
1S 20 (heo0 330 [-155 | 21.9 310 < " |sxed t
15-.;4% 2 OO0 || 390 [-155 [21.9 Bl | @ el S
153 [[OCU 7.9 |-k | |.8 dM& Glew,mo'ﬁlq(/' m.xew.s_
\S- 3 1 3200 7.5 |-ly0 | 4 3o i 7 &F
Eorrn ‘ DAL ST bk P B W 121 1 AL LA A - " IS0 Tt iy
154 || 54U o0 2.73 |-190 | |- 2 3). G d([ea'r,m_‘jzé“
1546 176 00 2.74 |-190 | - Y 3.6 " "
7.74 | =141 -5 3. & i “ AN valuey

Pump Depth: 4’-\- & Q{\J(, a
Sample /Time: IS : C)"S

Purge Rate: - 5 O mbfmin

EKOY\J 'T\mﬂ'
300 ™m

%00
AS0mLdal S O3

An;iysm " Prasevative: - Container requirements No. of containers [~ roC.€€d
PEAS G373 Unpres. 4°C | Vapres. 125 m) b - s
A L_) !}P Lq P m FJ‘S_ =5 Sam F)\‘\ﬁ
ObservationsiNotes: Purcged ~ 5 aslleas Al waler re,—ch;\[t;? ot Air Monitoring: Breathind 2Zone
=~ Jormah P o kel w/ %Qmﬁmrj‘ VOC (ppm)= & EPE
Pump Start Time: |4 55 e - ’ " H2S (ppm) O O Y = 3
Initial Fill Time(FT; sec): 5 Final Fill Time: LEL (%)= © O
Initial Discharge Time(DT; sec): | & Final Discharge Time: 1 C co(ppm)= O o & oM
02(%)= 204 209"

MSMSD N /A%

— I

-

Duplicate ID:

Signature(s);’/_"g(/w_-k W e T,
s #°



Prolect Numbar”695610 04, FI FS

Well ID: WI-AF-MW — (> 04

Client:  NAVFAC
Location: Ault Field
Event:  February 2017 Groundwater Sampling

Sample ID: WI-AF- M\n/ - [p O = 02\ 8

Date:

02-\F-I3%

Sampling Team: <, 25 immons/RD 0D

G- (nrdner /SEA

T. Schelay /Q\/C

Weather: 4 7 °C  Windy ~20¢ mr)h
c7.lob

Measuring Device: Honhy U-9D LotH 14259

Pump Depth: % ij {7

ayy af
‘s ‘-”"?‘:,Surr

rad

L’bm{’/’““?{ Elow (mt/min)
50 mb min

Sample /Time: LUI -BF -Muy) - @0 - 021 §

1599

MS/MSD M/ﬁkr /

Duplicate ID:

N /A

Signature(s):

/7

,/\._'/—-"‘""—‘/

_/'

F e

Turb blinkis
clean
=l owv

cell-

Hmrgzﬂma".

Total Depth: FT(BTOC)
Depthtowater: () 54,15 FT(BTOC) 20nSt Mode] (02 Lot H 489 x,
Water Column: ) & FT.
(x) O.\l3 GAUFT. Well Dia. Volume
Well Volume: 7}_\&9 GAL (inches) | (gallons/foot) &) ~45 -85
Total Purge Vol.: ~ 5 GAL. 1 0.041 Oien S0 FE
RO, 1.25 0.064 WPC‘S:,
Purge Device: (e 6 CONTEOL B\LQJQLQ&E@E/ 2 0.163
Bladele F"u?rhp 4 0.653
Temp. Cond. DO aP . ufﬁrbidity DTW
Parameter °C mSfem mg/L mV NTU ft BTOC
: +0.01 (if <1) | £0.05 (if <1) - +10 %
Criteria +0.1 £0.02 (it >1)| £02 (if >1) +0.1 +10 <10NTU +0.3 (low flow)

] Purge Vol. Temp. Cond DO pH ‘ ORP Turbidity DTW !

Tme | | gale ¢ | msem | mgL | sU v NTU ETOE g P e Tmonis
$850G [ iadal [12.00 [0.299]0-bl [2.52 718 § S | ’mofiv- C&ur
ool T +o0lz.0A] 0.2010.57F [F.59 [-193 | 1:50 |34.24 ]«

2700{15 22 250 32 (0297 (o] |7 6020 O 14 |24.20 ¥

TR, a50 [1 2. (102020551 55]-2F [0. 26 3420 | © 3
15321 (200 []2.1] [0.302 a.gf 2.551-101 | 0.2ts [34.20 "
1S 3HNZASV /2.4 |0.307. 10, 7.95 |-fot 1020 134.20 H
5:42113.700]i2.15 [0.%d | 051 | 2.35 [-130| 0.0K | 34.29 7z
15:4A15,U20112.(§ 1055 1950 | 7.97 |- ( 51 0.08 |34.20 i
(5’ 52.1?,“200 1219 (03101 0.0 (2. [-125|0.08 | 3420 t4
[Sample information: method, container number, s Z6, and lype, preservaive use

Analysis Preservative Container requirements No. of containers
PEAS B33 Vnpres 4°C | 125 enl. Poly 2
Observations/Notes: m,ﬂ—tr SUVVAN i N(,” lheact. Removed water +7  Air Monitoring: Bres)
= loyy T»p\wg Lo¥s PK ghum‘vﬂs o \NL M. VOC (ppm)= & &
PurllpStart‘l"mej WW“ teqgivig well H2S (ppm) U &
Initial Fill Tlme(FI' sec): & Final Fill Time: ~~ 3 LEL (%)= ( C
Initial Discharge Time(DT; sec): L)\ Final Discharge Tlrﬁ:f_"’ _i a CO(ppm)= C O
xS /o = Enal PressuC-31es gaen. 20 9 204
2=22.5 P — U.b\g;srcn{’ Purge Rate: -









fcmm NAV  Project Number: .M
Location: Ault Field Well ID: \—NLTL\____/
Event:  February 2017 Groundwater gampling sample ID: W’
Date: ’Z:m Toloog Jorlsla ST W
Weather: Paaswy Coend, o Lo S, W wainbs @ £-Amph G Nnec
av( :i::; - O e Al=5
Total Deptct\fl" 0%, FT.(BTOC) ~5¢7. 33 byS o 2/15~  Measuring Device: r‘\ . uL=D 3 i .
Depth to water: ) '_-j‘i gr  FTBTOCY L imak @ 4511 o € 432D
WWater Column: 24.5\ FT. :
) O- GAUFT. Well Dia. | Volume 5 Time ﬁl’ =7 A
Well Volume: 5 _ GAL. (inches) (gallons/foot) 10~
Total Purge Vol.: 7~ GAL. 1 0.041 __3__,\, B
125 0.064 D c,c‘n:m} =3 ?5 i PE
Purge Device: coContioL PO 2 0.163 f}ﬁ R
Cond. DO pH ~orP | Turbidiy DTW
Parameter mS/cm mg/L su mV NTU fBTOC
- £0.01 (if <1)|£0.05 (if <1) +10%
Criteria +0.1 +0.02 (i >1)] £02 (it>1) +0.1 10 <10NTU +0.3 (low flow)
' Purge Vol. | Temp. Cond DO pH ORP Turbidity DTW
Time (gals) @1 dey °c mS/em mgl sy ey NTU 4BTOC Color / Odor / Comments
02141535 | Aprea DEfLed of pope  QT° nlg. 93’ bt
02A5([0 20 i=1010) ]_l 5] Ll o0 |5t —%lr’-’s ?‘54—_? =0.50 Cloud - N» c.r) PC> pTW
041 | 2000 TESA R 0-00 T.A| 132 | @O 3 504l 6w N dl::-er
licale | 4SoU .22 | V.08 |O 00 | +.93 |=\94% €4 | o040 L& i diseha
el | odV il.22]1 (:)?' pD.CU X .05 145 | 511 T 40 e v o
oSl | 500 -2 ) -OF D.00 |08 |~-155 77 2 15040 | ¢ W
o1 | a00J | {134 \.O0% |000 |B.0% T AR T N i 4D (L R
Noe | losoo LI 20 .07 V00 2. 0% | 154 43 .7 5¢ . Y " o
}ljil\,(g Il lg:)k.l% Hl 22‘?) L Oj&- 0 00D ;E)-OU‘S ';\\é)i 433 50, 45 % Y]
C \ g l L C\ (G} 8] >, 2 - 4 ?) ';l_ {:!C’ % Lt Tt
H;—{ ; l‘f’SOC U‘?'Li“ 1.0 O OQ %OZ . % Wi = T1_T oichs
"~ pualysis il Presewamthi\}ehn. . ™ Container requi 1 peerd
: quirements No. of containers
D A - % bbhl "?
EERS So= Unpes ,4°C | S fOlY = %‘uo T
(2% 2 Somged) Proceed
= (o tohal i lL‘-"
Observationa/Noles: ©porm. OPEmNh T ~Puut — caxmpu
=, OFE ey Luly I FivTraTIoN u?'_-.\._\a A . |
{2\ g«rq{ci () W<l| wLu\m :\l s\a‘lmt Nq\c- v d Hnjn ”\_\’::C sl_gwnu,s Cg:omtonng. JiS_ Bz
i Pum D s‘aﬂ Time: lo lo \{\JlrI/\ r’}sg‘vﬂ‘ c ;;%fm)hur\ WA e . P{DLC‘L] ey ((:::)F (o) | E),‘j
f - o 3 L6
Initial Fill Time(FT; sec): 4.1~ L,,,,, Fill Time: —%4 4 LEL Pl t e @ﬂ ¢
Initial Discharge Time(DT; sec): \°1 _-{— Final Discharge Time: \6\ €O (ppm)= 50‘ t:
= ¢.6
! 02 (%)= t
Purge Rate: 200 ML/mm e ) F\aw 8_ ML Jin) £
pume Depth: 74 ' 570C . " :
p Lep 7H ('Tt_.? OF fump = 2 T b"rﬂ() (D" 25 2 o ‘q(v#.,/n],ﬂ Lno~\ Fa \g‘jf-\\\ pe
1T S\ Yolun e
:nl“/‘h‘:l;nn"ae{ \Mz-\ 7—8\\»1 Gl 0UR- \o:2g 200mML/MIN 2 A Badi
= ~l2- OUB~MY/™MS =
Signalure(s 121 Y™Ms0 Duplicate ID: I/

): QWL?'
7




\- o
Client: NAVFAC __————— |?’\'ﬂlef!! Numbe' ' C |
e Location: AultFﬁeld Well ID: WEAF- -3 &F
' Event: February 2017 Groundwater Samplmg Sample ID: WI-AF- MW -p1B -0 214
bus: OZ/VAJVS . —— Sampling Team: W
e i i \Wa%-;qmﬁ a abkerncon X, g nrldu [N
Total Depth: 3%-2% FT.(BTOC) Measuring Device: Sﬂ M Soinst Ehﬁd [ LotF 45
Depthtovater: 0552 FT.(BTOC) ogwen U-S00 Let o 20003(Fire fv)
Water Column: 2:3 O F1. F\\\
®0.103 GALIFT. Well Dia. | Volume = Oy <l
Well Volume: 2 o GAL. (inches) (gal!onsltoot) :}’U / \k’;-‘;-"l' QE:“.S_-——-H:"'
Total Purge Vol 7~ % 4 T, GAL 0.041 Discharge A0/ t\D
: . A =4S
Purge Device: Bladder PUMP | 2 10 / 3. 55= \$ “
gee ConTReL FRO [ 4 | 088 |
3 Cond. DO T pH DTW
Parameter *G mS/em mg/L SuU mV t BTOC
- +£0.01 (<) | £0.08 (it <1) £10%
Criteria +0.1 i0.0Zgﬂ) +02 (if>1) +0.1 +10 <10NTU +0.3 (low flow)
q%?“ S Purge Vol. ; )
é’m Q oC ms/em mglL #tBTOC Color / Odor / Comments
P 1455 [iaifal L0) [11.00 D.31F 10.52 SoLl Lo |43~ Cc 2% | Murky Sie o bdood-
"'SSCISC’U’ 25002 ¢ 0.%24 (060 %2 =12 4’2-.&» 55.2;3 'du 3,\31@\\‘4
2508 o5 (oo B I 3+ [OSZ10.00 R a1 WS N N ,.
232915 10 | 2P| IL.4W 0% 000 |85 Mz 123.L cS 29 | v %
B 15 (5 1t ol (0231 {000 [8.50 1127 123 STz 2% | -
L2505 20T oL ]0352 [000 [343 |-12] 2T S2 g [ o ,
P [ RS Lo ea[0.00 [2.23 [-130 |2 == . -
i i[éﬂD 1 300923000 |31 |-15] T & 28] -
bt .00 \| (03]0.%%1|0.00 | ¥ .52 154 [18.2 Ze 29 [ © - _
en | 09225 Wt [032%[0.00 [2.31 35 [ile.] gg‘ i3 7 — Turbidd
P i == IR GRE R M SRR : o] Never
Readwal  information: method, coNtainer mber, size, and type, preserva ive us Glabotize
g o A Y Aeyes 7 PFBLW‘VG [ = ontainer requirements No. of containers Fiﬁ"zk[
— ]
‘igéo [G35|Z +500 1148 1035510 85 T35 155" o LAQ:, = Simpl
‘S Uﬁ@\ (JUU\)\ W\ 4’9 \O 375 8 00 \ 3 14 _‘54_ \? (g \1) 7!"5 (""E-«{_-}glth o
1970 N b, 2 o0 1142 [0 330 oco\‘i ol HECI RS . 231
M sccla A Observations/Notes: 1 j_'i'a’o\ P \
X C?uk 15: 20 Rﬁu- 29* \f"\f P"E}i’hv‘(ﬂ, dw a8 F Air Monitoring: Brestky 2ne’
*{f; Pump Start Time: |+ 5hwm A r‘ac e voC (ppm)= & O pf
initial Fill T Vit VO~ t‘-\\ﬂ‘ |5} rJa‘f( H2S (ppm) (&) &) %\M
o BN ot e T, “wp " | or.
velele, nitial Discharge Time(DT; sec): | %+ Final Discharge Time: 1}&\ * co (ppm)- C) O eEm
N pump Depth: () e
e Sample Time: | b ESS
MSMSD W /by I
Signature(s): ¢/ ey /%m W/
r g



Client:

Project Number: 69561004,

FLFS

77
i/ /

NAVFAC
oy Location: Ault Field Well ID: WI-AF-MW - (, |4
. Event:  February 2017 Groundwater Sampling Sample ID: WI-AF- M \W -~ (0! 4 :
pate: O2/\4/\¥% ‘ Sampling Team: &, {2 5imimen.y /RKPD
Weather: 29" F: (_‘\c\,ad\.} /S\l?(‘f\' Kain * ﬁq%{;r\ /SE A . wt - 43725
Total Depth: 9 e FT(BTOC) Measuring Device: \Alyter level meker Sol WSt Meckel foz
Depthtowater: (59 .32 FT.(BTOC) Hogste U-SOpP Lot H .'Zom.%(ﬂm)
Water Column: \3.03 FL Env.
®0 g 2 GALFT. Well Dia. | Volume
Well Volume: 2 _ 3+ GAL (inches) | (gallons/foot) R e
Total Purge Vol.: g <+ GAL 1 0.041 LS /IC“‘ .5 VIR
. SE/ 1.25 0.064 D— ¢ A & S/l Ho
Purge Device: Bladcler fume 2 0163 ‘_*S_C__\_‘____ﬁ" 475
aec CONTLOL PRO 4 0.653 2,15 =17 T
_PARAMETER STABILIZATION CRITERIA
Temp. Cond. D pH ORP Turbidity DTW
Parameter °c mS/cm mg/L su T mv NTU ftBTOC
- +0.01 (if <1)|+0.05 (if <1) +10%
DN&L Criteria $0.1 £0.02 (if>1)| £0.2 (i >1) +0.1 +10 < {0NTU +0.3 (low flow)
2
Pu'! —F
‘{;j Eu > ”@g& 5 n%Tr‘gc Color / Odor / Comments
,.l.i!} ( (0:54 .mtd_ﬁ) 0 +.0%4 [ LY §_1:\rl Clear, No cder
MPL10.59] 2000 133 [~ [ 33.2. 151.0S C b
P o4 | ,000 1.52 [-2F | 54.C _|S|.b | @ .
&0F" 11’07 [4000 T H 12 |51 F e |
S !OW 114 | 12000 +. w7 [FH{0 [BR.7 Slight muikaness|
e 1:i9 15000 .3 F11F [52.3 il 2
|:24 [ %000 YWAFIE (455 i v :
(1:29]2]000 F. 32113 | 2%.1 It v 5|, 05
1234 [ 24000 1.?'1-'-11-3@%1_;; : 4 u .
1139 [23000 F, 1+ 115 522 ¥ Tukdiy,
144 (30 000 +.3i O - Parametiy
nple information: Ve Ust R ever
-7 Analysis = Preservative Container requireme_nts No. of containers ;’.rtil’j'i"
PEAS Unpres AC | (2 125l foly 2 Samlt ‘;'*
WO _J‘:;.
‘\.N-ﬁ-"lll \Aolawe,
Observations/Notes: tark et [0: Air Monitoring: Bredthife E6ne.
Fumr Start Hime: (0.4 voc (ppm)= . © 0.0 ﬁ!m
Pump Start Time: | U “F0 5 H2s (ppm) (, O o Cppm
Iniial Fill Time(FT; sec): (0. ~ Final Fill Time: (2 .5 LEL(R)= 2 / Ol
Initial Discharge Time(DT; sec): I‘J' Final Discharge Tjme: i-“' CO (ppm)= 20 (—’fm o ?’m
o . ) 02 (%)= -\
’(:.‘r_v"lrj . How M/ miv, Purge Rate: mL/mn 2D ﬁ 3 Z r’b‘
0040 | (eod 200 - LEaL Sphed Wpap
~ Pump Depth: (,SfL., ——T, ~ openine \ ca
e = 105 | 0O e riapdre‘j 2 1oy
- Sample /Time: \\ ;A\‘L) ) but
MsmsD N /A 4 =T [ Duplicate ID: N / A
- [Sgnawres) "7 7]
o /









GROUNDWATER SAMPLING DATA SHEET

Client: NAVFAC Project Number:  pwdGwlio, o4 -F\. ES
Location: AultT RIEL D WelllD: nN2-(C
Eventt _ Ow SouwDQins - Ex 1 Shna wells SampleID:_wi-AF - N2 -wE- 028
Date: 2. \%35,‘& N J Sampling Team: .\ - Wl | & = #4}/5', aTmeon ¢
Weather: ‘Overcoat windal, auMs g ‘ <
Sy ve 9 =R . . . % & ket
Total Depth: =8-63 yue FT.(BTOC) Measuring Device: [4ovi oo W - 2 2LHIp
Depthtowater: () 5o 03 FT.(BTOC) Gu)-Date-andTime:_ S it st woker fovel 509714 |
Water Column: (] kl"‘%‘ FT. L an moltae < (1N, '
X) (7. \w 3 _GALFT. WellDia. | Volume B aeplus (- Te Lomp)
Well Volume: = -1l GAL (inches) | (gallons/foot)
Total Purge Vol.: GAL. 1 0.041
1.25 0.064
Purge Device: GegTedh Portable Bladder +F O 0.163
102y 4 0.653
SAMPLE DATA
Bate:— Temp. Cond. DO pH ORP Turbidity :
= °C i mall su e NTU Other: Color / Odor / Comments
Method:-
FIELD PARAMETERS
: Purge Val. Temp. Cond. DO pH ORP Turbidity _ ,
Time . (gals)l °C Slcn il su oy NTU Other: Tow)_ | Color / Odor / Comments
| s Ny ed S— e - = = = .43 PU\.'T‘-D o
Wis [ e.as ooy [0 345 [ V2w | o9y |25@ a.3 Ge. 32 [clear nvodey
1120 L .30 19179 [0.327 [ 1.2 | 9.50 | 4579 5.2 T8.32
(125 {710 lo.94 ]| 6.320 ] 1. 1% 7.99 | 244 B R 5% .32
y30 | 2.00 10.179] 0.318] t.0a] O, 19| 2491, Y. o CH.32
W3S | 2.50 e sl ©.311] V09| 1.8e]| 210 “.0 5833
Sample information: method, container number, size, and type, preservative used.
Analysis Preservative Container requirements No. of containers
PLAS — 4 og g DR 2
Observations/Notes:
Pump Start Time: ~ VOC Reading: ¢
P \lo5 g ©-0ppn
Pump Depth:  {,0) ' g1 L FQUAMENT BLAMIK Wi-AF-E801-021818 (21210
SamptefFime: Sa o\ Twe . W HO TLELD BLaMIL' Wi-AE-FRoy-oue\®& & |uYy
MSMSD — [Duplicate ID No.. —
Signature(s):




Client: NAVFAC .

Location: Ault Field

GROUNDWATER SAMPLING DATA SHEET
Project Number: 695610.04.FI.FS
Well ID: WI-AF- NZ.-5

Page: \

of

Event:  February 2018 Groundwater Sampling Sample ID: WI-AF- N2_-5-0213
Date: 02/20/18 Sampling Team:_ S Fifzsimmons /ROD
Weather: 2T°F cold [doudy /moderate sun T Ulndn /POX
Total Depth: |95 i FT.(BTOC) Measuring Device: Hocba U~52 Lot#* 0\RS b4
Depth to water: ) 5.0F FT.(BTOC) Solingt Model 102
Water Column: FT. Lot #: 48925
(x) ©.13 GALFT. Well Dia. Volume
Well Volume: : GAL.  pycqed L) (inches) | (gallons/foot)
Total PurgeVol: ~ 2.3  GAL. Aol yolume 1 0.041
1.25 0.064
Purge Device: Pine. Envic. Services 2 0.163
<enes 2 Dnye Lot 15146 4 0.653
~ " PARAWETER STABILIZATION CRITERIA
Temp. Cond. DO pH ORP Turbidity DTW
Parameter *C mS/cm mg/L SU mV NTU ft BTOC
o +0.01 (if <1)|£0.05 (if <1) +10 %
Criteria ] +0.1 +002 (f >1)] 0.2 >1) | +0.1 +10 <10NTU +0.3 (low flow)
T R Al AR FIEUD PARAMETERS i S
. Purge Vol. Temp. Cond. DO pH ORP Turbidity DTW
Tire (',?5\ ¢ | mSem | mal su my NTU fpToc | COor/ Odor! Comr Eﬂis%r
09:14 | inta 749 10.20 | 2.6 | (50 ] 1949 25.3 5.2\ Clear Ne—oder
09:1 1,260 [3.33 [0.201 [2.2% |30 | \\0 22.5% 5.2) S Loty tinted . No ddor
0924 12,500 |39l 0.199][2.13 |.32 | A0 18.% 5.2 " ”
09-29 [2,%50 | 9.32 [0.192. [ 1.32 [lL.86 2 12.1 5.2 Al .
01:24 | 5,000 |%.50 |O.190 [ 1.bl 8% | S\ -5 5.2\ Clear. No odor
09:39 [ ;260 [8.52 1o.190 [ T.55 Lo %9 | 40 34 | 5.21 W "
0% 44 [ 1,500 | B.> 10133 [1.48 .92 | 23 2.0 B2 “ L
54:4% < 250 |%.l [0.1285 [1.29 [l | 3b a.0 5.2 = i
All }o'ara ble. ¢ withy i
Sample information: method, container number, size, and type, preservative used. s
Analysis Preservative Container requirements No. of containers
PEAS B33 Unpres. 4°C \ 2.5 mL th} 5
Observations/iNotes: g ad periskihe PvM at this well focahon. Air Monitoring:  HS BZ
A\ pu\‘-a e param&erg €re 2o & low- VOC (ppm)= O 9
fow.YOow speed parameter ) ‘:éﬁ zsi’)"_“) g ©
Pump Start Time: 9 lo CO (ppm)= 0 8
Initial Fill Time(FT; sec): — Final Fill Time: — 20 .94 202\

Initial Discharge Time(DT; sec): —
Pump End Time: YO . ©O

Pump Depth: |\ 2_ S~b& Ltoc .
Sample Time: ] * 55

Final Discharge Time:

Purge Rate: 250 L /min..

gN/A 02 (%)=

Duplicate ID: ) J A

Signature(s): YA

e

/ i L i



chawm:

~ NAVFAC

~ GROUNDWATER SAMPLING DATA SHEET

B260 8

B

Client: Project Number: 695610.04 F1.FS Page

Location: Ault Field Well ID: WI-AF- AW — | 4 g('uud -s\-.or&ncd )
Event:  February 2018 Groundwater Sampling Sample ID: WI-AF- MW —\\4 —O2\ ¥

Date: o2 /20 /1% Sampling Team:_ S. Fitzsimmons / RDO

Weather: A °F. Parkial Sun Wit Cloud s

T. Ulrich /POX

Total Depth: A FT.(BTOC) Measuring Device: Hovilog U - ©2. Lot #0154
Depth to water: .4 ¥ FT.(BTOC) Solingt Model 102
Water Column: FT. Lot H14 2925

x) 0 Hai GALIFT. Well Dia. Volume
Well Volume: 1. D GAL. (inches) | (gallons/foot
Total Purge Vol.: ~ 2L GAL. 1 0.041
1.25 0.064
Purge Device: Pine Ernar. Services 2 0.163 &1—
Senes 2 Drnive Lot # 1S\4S 4 0.653
R ~ PARAMETER STABILIZATION CRITERIA
Temp. Cond. DO pH ORP Turbidity DTW
Parameter °C mS/cm mg/L SuU mV NTU ft BTOC
a2 +0.01 (if <1)|£0.05 (if <1) +10 %
Criteria 01 {002 (f >1)| £0.2 (f >1) +0.1 +10 <10NTU +0.3 (low flow)
M ST S el ~ FIELD PARAMETERS P e
; Purge Vol. Temp. Cond. DO pH CORP Turbidity DTW
Time Leate] enl °c s gl su iy NTU & BTOC Color / Odor / Comments
500 jnikal (13247 (0222 |5 34 [F.04 [184 4. 7.5} | ear No odoc
1=:05] R +5__[14.\l [D.220[3.20 [3F.00 |\39 2%.0 3.5\ [Some sedoent.
\S:10] |, +50 [W.236 [0.219 |2.2% [P | | 2%.% 3.5\ Qlear Ne o dQP
1215 12,025 [1A48(0.21%[2.Fb [ . A | 190 26.0 3.5\
12:20]2 900 | 14.Fw|0.210 [2.50 [(0q% | 180 125 -+ 3.5\ 9 s
e 2o 4275 [14.5810.215[2.50 [eAF [182 [\4. % e N S
15:30 |5 250 14.93% [0.2\4 [2.43 hs LI AT \VA. 4 3 .5\ " s
15:35] L, 25 [ 1S.04[0.2(3 [2.43 (A 14 [\ A 3.51 w il
\5:40[ 7,000 |15.03 [0.2\2 2.40 [(p A | 185 \o.% 3 S| i s
545 1. %535 [15.09[0.2\13 |2.3%F Al \gle | VR0 1 S| “ L
A\ \‘oavaww\-(x.; xalove . OrozedN Wit s:m\f:\i‘r%_
Sample information: method, container number, size, and type, preservative used. [ :
Analysis Preservative Container requirements No. of containers
PEAS Q3% Unpres . . +°C 125 b PD“} I
Observations/Notes: ~ \]sed rista H-n c e EXE ir Monitoring:  HS BZ
e Pl for Uy ol el (e Evoc pom)= O e
63 F Speed /1125 (ppm) O ©
LEL (%)= o 8]
Pump Start Time: 14159 CO (ppm)= O e)
Initial Fill Time(FT; sec): —— Final Fill Time: — ‘%‘\\ A 02(%)F 7.6 74 |
Initial Discharge Time(DT; sec): — Final Discharge Time: —
Pump End Time: | (g * OO PurgeRate: |\ 395 rnL/m} n

pumpDeptn: 1| £ . btoc

Sample /Time: \S S0
MS/MSD N/Er 2

Signature(s):

= Duplicate ID:_IN /1%

"/iy//\}'\’/m




e e -

'NAVFAC * Project Number: 695610.04F.FS Page: |  of |
Location: Ault Field Well ID: WIFAFMW 50 — M\ v %7
Event:  February 2017 Groundwater Sampling Sample ID: WI-AF- 29 - MW -4 - 0L\D
Date: 2\\3 11D Sampling Team: .\, ponioerv Llvicia
Weather: Do {yy cunay , 3M°E Mavl endo ]
Total Depth:  (Jus FT(BTOC) £6.63 "brot T_Qc'-‘“f Borron | Measuring Device: Lo pa - S000 %’f‘-lx;i-b-ﬁ- W MERLT
Depth to water: = () s¢. 11 FT(BTOC) Mmwlbv ae Taay \W1eyw #h3NMas
Water Column: 7.3 FL Qoo Tedn waker wyel maey = o \lo7
(X) ©.65% GALFT. 4" 0aweLL Well Dia. | Volume L250')
Well Volume: H.76 GAL. (inches) | (gallons/foot)
Total Purge Vol.: 2.3 GAL. 1 0.041
1.25 0.064

Purge Device: af beg Vel Portable 2 0.163

Bladdey Pump 4 0.653

SEm AL & 16

PARAVE

5 Temp. | Cond. DO Turbidity DTW
Parameter °C mS/cm mg/L suU mv NTU ft BTOC
’ +0.,01 (if <1) [£0.05 (if <1) +10%
Criteria +0.1 £0.02 (if >1)| £0.2 i >1) +0.1 +10 <10NTU +0.3 (low flow)

) Purge Vol. Temp. Cond.

T (gals) ¢ | mskm | mpt SU v NTU pETon | er et Samnars
1257} Ogg‘ - - = — - S8.10. | clear od ar e by
\208| ©.96 | 13.87 |©.925 | 4. % 7.56 | 173 0.8 58 €9 |ctfaa, No 2Doa ]
vie | .45 | j3.61 | ©.929 | .48 R.15s | 159 6.6 8. 8 1 kD
135 | .48 |3.38 [©€.984 ] 3.83 | 8.37 | 153 0.6 56.6& Z
1326 | ©.56 [/3.20 [8.939 | 3.38 | 846 | 147 6.6 5847 T
1325 | 6.65 | /3.5 | 6.939 | 3.1% .54 | 142 &-¢ Ly a
1336 | .75 /2.2 | 6.736 | 3.5 | B:57 | 1218 0.0 58. ¢ "
i335 | £.88 12.9¢ | 6.942 | 2.5¢ | 8.62 i33 &0 58.65 &

1348 | 6.49€ 12.82 | ©-94s | 2.85 | 8.61 | 2.9 0.6 58..5 1
1345 | 1.6 12.749 | @.945 | 2.74 | €61 125 Q.o S6.65 "

Preservative

Container requirements No. of containers
MgErHep ST Mot 4 °C [25 L Poky 2
Observations/Notes; p 4anmerits spaABLl (@ [34¢  proc€d TO SAMPLE, Air Monitoring: ~ H3 B2
TAKL Equpminr GiAank wWi-AF-EB&i-01 3¢ @ 14 18 . VOC (ppm)= 0.0 u-—:)
Pump Start T-lr.ne: . j242 : e y‘@ H2S (ppm) 0@ 5.0
Initial Fill Time(FT; sec): & Final Fill Time: £T ?3_ LEL (%)= 0
Initial Discharge Time(DT; sec): |5 Final Discharge Time: | S CO (ppm)= | \
02(%= 5 0.9
PurgeRate: () 13 /6 = 70 309
] Af3_’,‘{(¢¢6'_‘h|."
PumpDepth: S vCTion DEPTH = 37 453 (5“‘ brec), 3 TR
Sample /Time: 13- 50 i,
MS/MSD NG | /Duplicate ID: ) \4V - AF-29-Mw-4P-0218

Mod Cde \

Signature(s):

Samert mme: |3i58

Wl -AF-FBe1 - 021318 &) | 4:00 [F;ELD RS AGENT BianK ]

Wi - AF - E083 0308 @ ;20

£ E[%t“'\ _l“_1|3| E Q Cfg On Néw TUAIRG ’&3;43&]
Wi -AF - &

N [Ee 0N NEw Pump Blahdec

s]

¢ nikied



—

Client:

NAVFAC

Location: Ault Field

Pr

6ject Number

s

695610,

EFS

SHE

age:

Well ID: WI-AF-MW n24 - 291

Event:  February 2017 Groundwater Sampling Sample ID: WI-AF- N 29 -390 - 0218
Date: 02 144 /i Sampling Team: ¥ U.....
Weather: C Loupd Litwr faind Low H3'M'F M. EwDo
Geotiew WL 8 5956

Total Depth: les FT.(BTOC) Measuring Device: : T L
Depthtowater: () |5.©1 FT(BTOC) |, imar © p955) Mourieat (WTev) (377758
Water Column: 89.99 FT. HomBA L-52 F20349( § G154y

(x) 6.167 GAUFT. Well Dia, Volume
Well Volume: jHLET GAL. (inches) | (gallons/foot)
Total Purge Vol.: GAL. (on t2fialic = MuseaL) 1 0.041

1.25 0.064

Purge Device: (e Corrnoe. Pac @ C 03202 (2 0.163

Grotecy Guatber W 4 0.653

Temp. | Cond. DO | pH ORP | Turbidity DTW
Parameter i 7 mSicm mg/L SuU mV NTU ft BTOC
s £0,01 (if <1) [ £0.05 (if <1) +10%
Criteria +0.1 £0.02 (it >1)| £0.2 (it >1) +0.1 +10 <10NTU +0.3 (low flow)
. PurgeVol. | Temp. | Gond, DO H | ORP Turbidity DTW
Time (gals) ai|w-1°C Ml mglL Su v NTU _ #BTOC Color / Odor / Comments
o3g — ] - o WL = =~ [@F (W ol adpwting,
RO . E : : 5 - 2 O\ [Hluy b adeaddbip
{CYy = 3 : - s X = s \3. 4V m :r’w\gjf_
D0 [0.04 | Vo.24p.233]a. W\ [2.\p | 19} .2 M. g2 :
oS e— — . - . — = = 0 ;1 PAL. G wELL CJ\V“-'J\,‘U
3T K | = — — - = _ 24 .43 | DY due e dow n,
Acww dousnn [VESLLa
DySeonn ek Ho " oo
3 1349R D=z [3.63" brde Ll Balress Buns e o |Conridve | Peab E, FIow 4 D U’-—’Cl&
3 - _
Analysis Preservative Container requirements No. of containers
Observations/Notes:  ~ J '=-ﬁ‘\hb\caﬁ Ava) down f\: (i l!" 0w Air Monitoring: ~ Ho ‘G.?
~ ;T,& mL | C(:] e . Qnce v & . it . VOC (ppm)= &.& ©.e
L ) = - s o Py A U {\tf " PR
Pump Start Time: T4 oploalterv H2S (ppm) 8.6 &G
Initial Fill Time(FT; sec):  1© Final Fill Time: | 7 LEL (%)= & o
Initial Discharge Time(DT; sec): 2. S Final Discharge Time: 2 3 CO (ppm)= o.0 &.G
02 (%)= 2.1 26,9
Purge Rate:
> W/ A - =, “ 3
PumpDepth: (. G brec mf’& P" ! L}’Zd J\'}"\fw\ﬂ p iekb. .
P T zonad 4e Torw purged
Sample Time: v iy S aals
MS/MSD | Duplicate D:
Signature(s):

oN o2/isfig @ 6920 DTV = 94 73' bro (Pome 10 wre), A nve o @.2y! From e2finfis @
1599, Pl Pump @ eqyws ¥ SEcurg wJELL , AWAMIANG Fuarbia Iadraverien s From F;Lﬁusm/:g_ Hoat ond,

ON 0'.1/.7}!.‘5 © 1718 Brws= QY. 4B Lrec (pume st 0F wead, A rue 0F 6.49" Fromt 0=[mfig )

a9,



| SAMPLING DATA SHE

e

0|ecl Number: 695610.04.FLFS

Page:

Well ID: WI-AF-MW- L} (\\w) - 3

Client: N

Location: Ault Field

Event:  February 2017 Groundwater Sampling
Date: SNIWE

Sample ID: WI-AF- 4 -0 () -2~ 0 ) | %

Sampling Team: SRV AN \

M. Ende

Weather: \\\ ), 0 xmﬁ‘:\cmsi & MR Ye2S mph

J T )
Total Depth: %%-8—88} _I-%'(BTOC) (f-\”’\r Measuring Device: 7y, ‘oo \\ -5 200 4F 0: }‘:Ld[, y
Depth to water: () wg. 52 FT(BTOC) vuald Roe Puas AF () 37775
Water Column: | . (S FT. : e ' ip e
(x)_c—%g_amrr. Sy WeilDia, | Vomme ] Q€= Vedh wooker Qouel ¥ # 5 g0y
Well Volume: 0, 0% 0% GAL. B, (inches) | (gallons/foot)
Total Purge Vol.: q.s50  GAL At 1 0.041
Wiy 1.25 0.064
Purge Device: GeoTel Poviah)e 2 0.163
Eladdev ST \H1H (47 0.653

2| Temp. Cond DO Turbidity DTW
Parameter” °C mS/cm mg/L su my NTU ft BTOC
9 . g,
Criteria £0.1 zgg; 8; j; 106?; {(i;f)“11)) £0.1 +10 ;BGN/T“U £0.3 (low flow)
' Purge Vol. Temp. Cond. Do H ORP Turbidi DTW
Time {Sals) gl [ o mglL sU mv e gprge, || Gelon/ Odde/ Gomment
\O 2] inhal ~ — = — — (L& . B2 [NO waker. Fh.LJw LY
lousS] Vv = — a - . — 28 @m Sethnt S
oo |v. 5 — | o= = — | - 21000 E: % Wader [ /W) |wrbicl
(1o |2.@85 | a - - - >ieco 03 [ Bown un't Y w.&&ngh;-
|302] B c© = e = — = b1 o3 lwatey c_‘\.tctv 3 C\U.M
130 8.20 |13 e3|V.0y |D.\1 [h.86 | Hg 394 wa. 03 |Beqin we aker qul | Moy o
13\.513.pol1h.g9] V-04]2.10[7.89] 3e 30 19, 0| | Yercliny tsone iy
3201 g A 1201 1 o3 11. 081 1.99] ~2]1 [ 316 lod. 03
1329 19, Jol42 el . 030y.03119 8/]-2%2 | 309 w9 . 0} o Howl e,
1329|184, 5D | '2 .18 . 0z[y. 03] 7.83|—BHuw 303 [wg-o2 |ogP-—3z7 ’2‘1‘}*;"3
€41 0
Analysis eservaiwe Container requirements No. of containers Yusk @ oy
SIS — o 0 o, oolay (e | O =
\\'SPL
Observations/Notes: \ e\ % ice|  ggals N 'Y \q\\j Tuvbid M Luel\ ©WA e ariouAir Monitoring: 4 s RZ
NE OO0 NTI S wa-4p c\ear  VOC(ppm)= ¢ 0 P
Pump Start Time: | 033 Qﬂ& U Pvio@ 4 connehngdo H2S(ppm) O o 6.6
Initial Fill Time(FT; sec): 47— X5 \L Final Fill Time: | 2 £ Wy LEL(%)= ©.0O e
Initial Discharge Time(DT; sec): 27 |2 \ <  Final Discharge Time: | 5~ “’(’L\\uuﬂ\\ CO(ppm)= . 6. 6
02 (%)= . o
PurgeRate: (. 08 4 (=N e L -9 a1
M. 0o J
Pump Depth: % Qi— &uC
\m\: QU No T w LLECTED
Sample Time: | = 25 3 ~Egel-ertn g @
MSMSD | Duplicate ID;: ~ —
Signature(s): Mo A E_/L

ErRal® SAMPLE TAKEM AFTEA 3 ya

HIGW YORBID; T

poant

y All PARAMETAAS  STABLE Excerr P (2374) amp orp ( 554,y
T, SAMPLE TALEN AFTEL DisculSiosd Wi/ P. L4 soms



Client: ~ NAVFAC

Location: Ault Field

Event:

February 2017 Groundwater Sampling

Date:

02017/ 8

" Project Number: 695610.04.F1.FS

Page:

Sampling Team:

Weather: Danyiy Cuondy Lo 408 S0 puimes @ 1S 28 rph

Total Depth:
Depth to water:
Water Column:

Well Volume:
Total Purge Vol.:

Purge Device:

8. 28

FT.(BTOC)

() Q€.71  FTBTOC) (| m v, e pump @ 1158)
& FT

(x) &.162

GAL/FT,

X
Well ID: WI-AF-MW - 2 |
Sample ID: WI-AF- M -2.8 | ~ 021§
M. Ewoo
5‘ Veanven
. p 213546563
Measuring Device: peoni2s o-52 wan ¥ BT c20539
MULT WS piu, PM-SE & 13 195

l - 85 GAL'KB = 5. ESMI—

5.78

GAL,

C:?uTZLH GL-“’DE(’- P‘-‘.—“f\ i IL‘ZLI'

Lete omaor Pae ® € 102202

Well Dia. Volume
(inches) | (gallons/foot)
1 0.041
1.25 0.064
(2) 0.163

4 0.653

SeunsT o) wit ¥ | 7838

DO

Turbidity

o

' Analysis

i DTW
Parameter °C ° | mSlkem mg/L’ su” mv NTU ft BTOC
- +0.01 (if <1) | +0.05 (if <1) £10%
Criteria +0.1 +002 (if>1)| £0.2 (i >1) +0.1 +10 <10NTU =0.3 (low flow)
' Purge Val. Temp. Cond. DO pH ORP Turbidity DTW
Time | (als) °C mSlem | mgl su my NTU qEToC * |oter/ Odor! Comments

)34 ~ O — §6 .77 NA _
{369 < T —— T Ml e e s
i3:42 NA 6.85" | st usiea
(348 | 2.5 16.2) 8.944 | g,51 | bt | 12© 86.8s' | CESlLasig T
13452 2.7 | Ju.65 6.934 | 8.66 7.04 163 &L. 85 ‘
) 358 2.0 14.21 Guli25 | 7.8 7.1 e 6. 8S '
19:63 | 245 113.94 | 89.929 | 7.58 7.24 98 £4. 85 /"
14268 2.8 1352 [6:925 | 7.16 7. 2.4 9 EG. Bs "
T 3.7 [)3.54 [6.92¢ | 248° | 736 | 49 8k, 55 Z
i 18 H.0 12,450 68.924 625 7.2 183 £e, 85 Z

3 €.42% 307 Bk, 8S

Preserva

tive

ontainer

No. of containers

|25 me

HOFE Pel=t

2

tAeraop 537 (Peas) Mo, 6°C

Observations/Notes:  pe Ausliasiy AOLEE QM @ STAT, @r3ive Hew op Hon@,  AirMonitoring: Bz i\‘_&’_
SR Agfafo . i) g ’ VOC (ppm)= O3 eL
: g PULLE ML = | yg ., £ BLE Exced

PumpStart Time: 364 Do Ue.5n oee), = g:‘,;f;“\,ci‘_‘ffg atoks, Pascees wHS(PM)  O.6 .0

Initial Fill Time(FT; sec): 15 Final Fill Time: SAMVLE L L EL (%)= 8 &
Initial Discharge Time(DT; sec): 25 Final Discharge Time: 2.7 CO (ppm)= 8.0 ©.0
020k=  26.9  2e.9

PurgeRate: © ;306 = | ge oL

PumpDepth: G ( 'b7ec T;L'_,,f;,— - "M.H‘Lh?l

Sample fTime: ~HH6¢% 1458 Figed ReAGENT BlAmk (;w--PsF-G-’B(-.H -czmA'J O‘f‘r‘@j 455
MSIMSD — / Duplicate ID: —

Signature(s): /T et §_e_

Ec}_u.rri!ur BLANK Takin Cwl-AF-EGEI—uz.ith @G 1645



ROUNDWATER SAMPLING DATA SHEET

Client:  NAVFAC Project Number: 695610.04.FI.FS
Location: Ault Field Well ID: WI-AF-MW -2 )
Event:  February 2017 Groundwater Sampling Sample ID: WI-AF- M -1@1 - 22,1 8
Date: oxfi7[1¥ Sampling Team: 1. Ewoo
Weather: . Ueaicy
Total Depth: FT.(BTOC) — Measuring Device:
Depth to water: () FT.(BTOC) _ Ny
Water Column: FT. 7 G \
) GA it P ‘[ WellDia. | Volume
Well Volume: GAL. : (inches) | (gallonsffoot)
Total Purge Vol.: GAL. == 1 0.041
1.25 0.064
Purge Device: 2 0.163
4 0.653
_ PARAMETER STABILIZATION CRITERIA
: DO pH ORP Turbidity DTW
Parameter °C mS/cm mg/L SuU mV NTU ft BTOC
. +0.01 (if <1)| £0.05 (if <1) +10%
Criteria +0.1 +0.02 (if >1)| £0.2 (f >1) +0.1 +10 <10NTU +0.3 (low flow)
. PurgeVol. | Temp. | Cond. DO. | pH ORP Turbidity DTW
Tme | gals) ¢ | mslem | mgL su mv NTU RBTOG || oorOdor/ Conimants
g | 4.se 13.37 | .93 | s.47 | 7.28 | je2 3.6. £é. Bs .
(4337 .98 13.35 | 8.933 | 5.23 7.368 163 3.15 b6.85 h
J44 38 S.© 13.22 | 6.934 | S.pe 7.38 168 S.7 86,85 o
19t43 | 5.2s 13.16 0:933 | 4.7¢ 128 je | 774 gé, 65 ‘e
i4: 48| s.58 13.17 6.93¢ | 4.%e Y. 31 leé 3.9& §¢.85 =
1 Preservauve . Container requirements No. of containers
e
( g P61 )
Observations/Notes: Air Monitoring:
VOC (ppm)=
Pump Start Time: H2S (ppm)
Initial Fill Time(FT; sec): Final Fill Time: LEL (%)=
Initial Discharge Time(DT; sec): “ Final Discharge Time: CO (ppm)=
s 02 (%)=
( qeL e Purge Rate:
o Pump Depth:
Sample [Time:
MS/MSD Duplicate ID:

Signature(s):










GROUNDWATER SAMPLING DATA SHEET

Cllent “ NAVFAC ¥ Project Number: 695610.04.FI.FS Page: | of |

Location: Ault Field Well ID: WI-AF- MW/ -202
Event:  February 2018 Groundwater Sampling Sample ID: WI-AF- M\ - 202 -0213
Date: 02. 20- 1% Sampling Team: < B4z immens / RDD
Weather: 29°F , cold [cloudﬁ /p.wiwls‘.ur\ J.Ulden /PRX
Total Depth: |,5 _15.5% T (BTOC) Measuring Device: Hovilba U-5L LoV 019564
Depth to water: O LeF FT (BTOC) Solinst, Model o2
Water Column: ) 1 Lot # 4%92%
]x[O o3 GAUFT Well Dia. Volume
Well Volume: 2.3 5 GAL (inches) | (gallons/foot)
Total Purge Vol  ~ 2., 2. _ GAL. Purged C)) M—H 1 0.041
Vo lume. 1.25 0.064
Purge Device: Pine Envic. Services 2 0.163 -
Serics 2 Dnve [ ot 31945 4 0.653
Vi — PARAMETER STABILIZATION CRITERIA #
Temp. Cond. DO pH ORP Turbidity DTW
Parameter °C mS/cm mg/L Su mV NTU ft BTOC
+ if <1+ if < %
Criteria +0.1 ;gg;i:ug _iooozs é]'i 11)) +0.1 +10 S%ONQU £0.3 (low flow)
FIELD PARAMETERS
Time Purge VQ‘I. Tirgp ' n?g?cdﬁ nE)q?L E}J ?R,D Turat?rlaliy ft[é-‘ﬁ"\gc Color / Odor / Comments
10:55 | nital %34 [0.209 [2.21 .32 \ok 2.5 | 33 Clear. No odor
\W:00[1,125 [R.A0 [0.20%8 [l.09 [.®& W \0. 5 1.3 3 2 »
11:05[ 7,250 [A. 1 [0.20% [O-F% [.%3 [ W12 3.9 ¥+ | %
11:10 12,3354 25 [©.203 [0.05 [0.8 | |11 S.3 .33 [u s
115 [ 4,500 (7,25 [0.20F][0.62]6.89 [ 1O 4.0 |33 | « L
[1:20]5,;6025 4,23 [©.207F [0.0l [(0.3A [10} 4 | 33 | ¢ -
[1:25]| 0, +50 [41.20 0.20% |0.5F (.89 | 104 2.9 .33 - &
W20[3F 35 (A3 0201 0.5F | (.3 103 3.3 \ 33 b s
A\ .‘éaxam < Hable .| Proceeld Wi Bﬁw\p\h\% .
Sample information: method, container number, size, and type, preservative used. i ,
B Analysis Preservative Container requirements No. of containers
PEAS S3+ Anpres. 4°C 125 mL pblq 2
Observations/Notes: _ 'U Scd S Pe,r|5+a ¢ rumP All quae Aramelers Cgéﬂ;:m:)rl_ng ﬂoﬁ %Z
rol aced For o low - Flow fpur Clow s‘pcd)st (::m) A D)
e W.:J‘f- n We«“ Removed Water 4o %;g) well LEL (%)= O (o
Pump Start Time: 10:45 LAF : CO (ppm)= O O
Initial Fill Time(FT; sec): — Final Fill Time: — Ew /A 02(%)= 202 {zoﬂ
Initial Discharge Time(DT; sec): — Final Discharge Time: —
Pump End Time: |{:40 PurgeRate: 7). S ™M L [ eniny

PumpDepth: € § L ko

Sample [Time: 11:35 p—
MSMSD  N/A , —7 7 Duplicate ID: N /A
e ==y ///vafvﬁw




Jur

GROUNDWATER SAMPLING DATA SHEET

Client: NAVFAC Project Number: 015V IC. o4 ¢\ . FES
Location: AJASW | AWLT TAELD WelllD: paw -2.0Y
Event: Cow Samold i amy SampleID:  \y -pEc-mw-2C04 -CUP
Date: EAERING Sampling Team:~ .| Ulvich <. Fiacimmons
Weather: _ D wHM; Olowdw , 39°F i
Total Depth: iH.00 FT.(BTOC) Measuring Device: Lo ba W-G3# Jw L O
Depth to water: ()l F5.a9 FT.(BTOC) —Date-and-Fime: )\ b Zoe L ClORG
Water Column: S. 0) FT. Colindr weker Gavel
(x) ©.\w< GALFT. Well Dia. Volume (200 Jmedel 1024 307774}
Well Volume: o2l GAL. (inches) | (gallons/foot)
Total Purge Vol.: |. oo GAL 1 0.041
- 1.25 0.064
Purge Device: Py kel Mo Do p AU & = 0.163
Ded veated | (x use ed jada BDPE 4 4 0.653
s e Lley
SAMPLE DATA
.II? i::t: Tt—:;rgp. rgg?:m rr?g?L g:l ?HRVP Tur\rlt?gsty Other: Color / Odor / Comments
Method:
FIELD PARAMETERS
Time PU{gg;;O" Tirgp. r:g?; mD_qS’)L EE Cr)?\f Tuhrlt.]r'glty Other; DT |Color / Odor / Comments
ISite | rnags et : a A = — = .94 Ueor  Someparfiadde,
| L0 0.a% (1.24)] 0.399] L eal L. s7] 13 &2 %) a., o ' " e
1$25 | .90 1.29 0407 | 5.2¢] lb.s9 (2l L, 5} q o2 |*wekr clea,y |9do
32| g .15 (.29 | 0.4en i\ .59 31 2.0 2.0 L
'S 35 ) .00 \1.25 | 0.Ho & S .03 k.o 14 3 A A.C2
V&L Te

Sample information: method, container number, size,

and type, preservative used.

Analysis

Preservative

Container requirements

No. of containers

PEo ¢

=

Y an o\
B

Observations/Notes:

Pump Start Time: s\

l:ppi\"i‘
VOC Reading: 0 ©
W, S (%) 5.0

Co '[P{)-.vn gV

Pump Depth: 12 Lt o Le %) oo 0, (%) 3°7
Sample [Time: | 5+ ¢
MS/MSD — [Duplicate ID No..  —

Signature(s):




chawm-

: S SNN Sl  GROUNDWATER SAMPLING DATA SHEET R L
C]lent NAVFAC Project Number: 635610.04.FI.FS Page: of |
L tion: AultField Well ID: WI-AF- Moy 5 iVIW - 3 —e
Event:  February 2018 Groundwater Sampling Sample ID: WAF-pg o a0 W\ -@AF-MW-3 021
Date: J|20() % Sampling Team: | Wividh . S s dvon |
Weather: ouds s ’
Total Depth: _\3.So _ FT(BTOC) Measuring Device: Licoip WU-53 # 2 LAl O
Depth to water: ( ) | )f} FT.(BTOC) Muih dae w C\03'NS
Water Column: | 2. FT. I ST &l
(x) 0 \H GALIFT. Well Dia. [ Volume o ) model 103 4306 oy |
Well Volume: 2 a0 GAL. (inches) allons/foot) )
Total Purge Vol.: | .90  GAL. LY 1 0.041
w2483 | 1.25 0.064
Purge Device: Pev el Ounn | ded e 'L'( e 0.163
N uie Jeiindn WOPE Sudoing 4 0.653
Mo dy (\. r*.\f \'{
T PAR“AMETERSTABIL[ZATIBNCRITER!A R i (i G kit
Temp. Cond. DO pH ORP Turbidity DTW
Parameter i mS/cm mg/L Su mY NTU ft BTOC
. +0.01 (if <1)|+0.05 (if <1) +10 %
Criteria +0.1 £0.02 (if >1)] £0.2 (f >1) +0.1 . +10 <10NTU £0.3 (low flow)
TERE T : _ FIELDPARAMETERS : ‘
; Purge Vol. Temp. Cond. DO pH ORP Turbidity DTW
Time | (gals) °C mSlem | mall su mv NTU wproe  |@r! Caord Comments
|5 1 ad - : = - - vl —_—
|| & 5 . qC 0. 124 . 5 .2 EE A 3 @& L. 24 Veduice, 1 IO s v
i w3l 0.9 e . B4 0. |19 [ YD 5.5 |34 1.7 ot . 3] ‘
— |ITC .55 L ;!L 13 5. 124 (24 3.8 C}‘—ff"‘{‘l-‘?‘ L. 3]
[15% < .ygqg lp. 119 |, Y H g w7 121 2 1. 2]
1139 .49 e O i =72 LoyY S .l 119 A .S f- 39
Sample information: method, container number, size, and type, preservative used. e : i
Analysis Preservative Container requirements No. of containers
Observations/Notes: 5 Air Monitoring: HS BZ
WS ING P‘." L sTadltie Hu ™ '\;') J [ WA Aeck (! e :gg(g,::)) " =
TWBING LEL (%)= 55 ,
Pump Start Time: |1 | 2 N CO(ppm)}= ., .. o
Initial Fill Time(FT; sec): Final Fill Time: — 02 (%)= 1o O o -
Initial Discharge Time(DT; sec): — Final Discharge Time: _— 0. )
Pump End Time: Purge Rate: (. 07 60m
PempDepth: ¢ [L 77
Sample [Time: |14 0
MSIMSD  — | Duplicate ID:  —
Signature(s):




ATER SAMPLING

Client:  NAVFAC "~ Project Number: 695610.04.FIFS Page: | IR
Location: Ault Field Well ID: WI-AF-MW
Event:  February 201Groundwater Sampling Sample ID: WI-AF- M- N 2 =15 - 0219
Date: 21\5] \7 Sampling Team: A Wil . M. Endeo
Weather: (" ooby . eeEn 36 7o Lew HO%F
g, g e i &1 5EH
Total Depth: >0 2 2. FT(BTOC) Measuring Device: |Jowza V52 weowr © 231344
Depth to water: () 7.25 FT(BTOC) SEP Cropsed oL 5664
Water Column: |97 Muutisae (11.Tev) & 1137778
(®) 0 \loZ GAUFT. Well Dia. |  Volume
Well Volume: = 3N GAL. (inches) | (gallons/foot)
Total Purge Vol.: L4.2&5 GAL 1 0.041
125 0.064
Purge Device: Gits Coornae. Pra T 103202 - 0.163
GecTecn Buadén Pump ¥ 178 4 0.653
ARANETER STABILIZATION CRITERIA _
Temp. Cond. DO pH ORP Turbidity DTW
Parameter °C mS/cm mg/L SuU mV NTU ft BTOC
Criteria 50,1 ‘igg; é:: :1; 106925(2;:1)) +0.1 +10 0% | 2030w fow
Purge Vol. Temp. Cond. « DO H ORP Turbidi DTW
Tme | ) o | moem | oot 4 v i T T
9455 ¢r\3‘n¢\ NN —— | ="} _\-?-gKY i
15021 NA A 7-35 ~A
1516 .25 | 11.99 | 6.991 | 202 | 7.39 [ 175 201 T | R T o
1513 6.8 [2.e4 | .o\ 1.66 7.2% | 17713 4.7 7.46 "
iSib 675 | 1283 | l.e1 j.45 7.1e | 116 14.8 7.48 A\
1519 i@ 12-62 | j.e1 | |.28 7.16 | 192 | 9.9 7.48 et e S
}S32 .25 | 2.3 j.&) 1419 696 | 172 16, 7 7.46 i
1525 \.56 j2.¢! 6.992 | ©.99 £.98 | 1€ j4. | T.He /
|52§ Yo 78 12.01 ©497I e.96 7.15 |58 i 3.6 T.4@
153} 2.8 .97 9% | p.§d T.18 | 88 o 7.4¢
.43 e.5%7 6.84 7.1k IS1 PN 7.4e =
Analysis Preservative Container requirements No. of containers
METHON S37 - PFng N;,_’,“_' (A8 |25 ML ey Z
Observations/Notes: ¥ Asusria vo-urt nia FLAJLATE CHANGE, Air Monitoring: 1S Bz
VOC(ppm)= <& G-6
Pump Start Time: 14 5SS : H2S (ppm) 0.6 G:€
Initial Fill Time(FT; sec): M 5 Final Fill Time: \S LEL (%)= ) ©
Initial Discharge Time(DT; sec): J—Sﬁ S Final Discharge Time: © Co(ppm)= o, 60 B2
2=  jpa 29
PurgeRate: @ = 225 ":H._'-Iq
Pump Depth: W 16.0'8 vec
Sample Time: | (€0
MS/MSD | Duplicate ID:
Signature(s): /M ~4  GaAl—




Client:  NAVFAC

Location: Ault Field

Well ID: WI-AF-MW - 132 -5

Event:  February 2017 Groundwater Sampling Sample ID: WI-AF- ML - /82 7S -021 8
Date: cxf1s 1B Sampling Team: i, €00
Weather: (Do (ant U ki J. Urasen
Total Depth: - o 27 FT(BTOC) % Measuring Device:
Depth to water: () 1.25 FT(BTOC)
Water Column: FT. y L \
) v/ ¥ WellDia. | Volume

Well Volume: GAL. \ ©F ; (inches) | (gallonsftoot)
Total Purge Vol.: GAL., ——— 1 0.041

1.25 0.064
Purge Device: 2 0.163

4 0.653
" PARAMETER STABILIZATION CRITER
Temp. Cond. DO pH ORP Turbidity DTW
Parameter °C mS/cm mg/L suU mV NTU ft BTOC
Criteria 0.4 :gg; E:: :3 106(.)25 ((i;f:11)) +0.1 £10 sﬁz)gr:?u +0.3 (low flow)
) Purge Vol. Temp. Cond. DO H ORP Turbidi DTW
Tme | " ga e | ngan] 80 mv \u” | naro  |Color/Odor/ Comments
1537 2.%1S 11.9€ 8.859 6.80 7.e4 |55 q.6 2.96 CeEAR, B TATT
1sq4e | 3.€ 1).87 | &-825| ©-78 k.92 | ) 85 7-9 T.4¢ i
)543 325 [1.85 | @.861 | €. 75 7-01 43 6.5 7.486 4
| 546 3.58 .3 | e.7183 | ®-15 €. 9¢ I4e R .46 “
| £44 3.75 1.8| 6.751 | ©-74 &.92 45 4.9 7.46 rJ
1552 4.8 jl. 8@ ©.74¢ | 6.13 7.63 | 36 H4.2 7.4é *
M[isss | 4.25 | nsl | ©.333| 6.7 t.ex | 14s 4.8 7.4¢ "
Sample information: method;

Analysis

Preservative

Container requirements

Pump Start Time:

Pump Depth:

Sample /Time: | & 6©

WHILH 1y wirHie 39,

Initial Fill Time(FT; sec):
Initial Discharge Time(DT; sec):

AN L) MSfem . PLAEED TO SAMPLE

Observations/Notes: (1) @1 PAZA pmETEas STARLE foa 2 20 Miwwitl | EXxed?T CowovarviAir Monitoring:

VOC (ppm)=
H2S (ppm)
Final Fill Time: LEL (%)=
Final Discharge Time: CO (ppm)=
02 (%)=
Purge Rate:

MS/MSD

Duplicate ID:

Signature(s):

(Ll ~Sn

No. of containers




Client:  NAVFAC " Project Number: 695610.04.F.FS Page: | of |
Location: Ault Field Well ID: WI-AF-MW-n2 - 3
Event:  February 2017 Groundwater Sampling Sample ID: WI-AF- pAW -2 -3 =02\ 6
Date: o /b i Sampling Team: . £ w00
Weather: Ciroodd Libwy s, upfed X5 tolew HO'*F, Y.. 2ABE
Sw wians It mph 1\3‘1L
Total Depth: |‘~2. €5 FT(BTOC) Measuring Device: yon84 U-Sz # piastd
Depth to water: () 11225 FT(BTOC) (oiesten S ¥ S9Gb
Water Column: |0.58 FT. Muct; A #H 1) 3 71175
(x) @.163  GALFT. Well Dia. |  Volume
Well Volume: b GAL. (inches) | (gallons/foot)
Total Purge Vol.: |, 78 GAL. 1 0.041
1.25 0.064
Purge Device: Banto e Pis — M3 16 @ 0.163
Gio Teeuw BLANEL puap * 1H2S 4 0.653

o e

Temp. Cond. Do pH ORP Turbidity DTW

Parameter °G mSfem mg/L SuU mV NTU ft BTOC
i +0.01 (if <1)|£0.05 (if <1) +10%
Criteria +0.1 +0.1 10 <10NTU +0.3 (low fiow)

+0.02 (if >1)| £0.2 (if >1)

’ Purge Vol. Temp. nd. DO H (0] W
Time (ggals) g L molL” s ° o NTU tt[E)lTOC i O Capmenia
\#s3| ~A IS fE— ij12.42 NA
209 | NA h.27 |k | 346 [7.62 | &l (23 H2.35 | o e Yatx
212 | ©.) 1.52 | .16 2.40 B.02 18 | 18 112:35 i
121857 é.2 ndg | 117 1.G2 8.13 ~34 99. 4 112.35 " _
1229 | 6:3 1264 | |17 |57 8.18 | -59 64. 1 2,35 , |Giras cCORRTIEErus Buniwit S50%
223 B.5 i o )17 1.48 8.2e g Si.5 [12.35 L
122¢ .65 12.14 1.17 ].2L B.22 -1 H9.6 112.35 Fr
229 .88 i2.)9 Vel 7 I-15 B.08 | -63 43.0 112.325 i
1232 8 .45 12.26 | |17 .08 g.07 | —&s 4Y4.6 U2 7s H
1235 ). \e 12.2 | 1 |-g4 g.14 =G 38.4 112.3¢ ik
type, preservative used. e
Preservative Container requirements No. of containers
Hobd  Meviob S39 (PF.’\:: oot £7C | 25 L BOIE peiv =
Observations/Notes: Pacsmerecs STAFLE @ (235 PrccSEd 7T SApPLE, Air Monitoring: A% Bz
voceem:= 5.6 o.0
Pump Start Time: | 115 HS(pm) 5.6 &
Initial Fill Time(FT; sec): 15 Final Fill Time: e LEL (%)= o 6
initial Discharge Time(DT; sec): 2 S . Final Discharge Time: - 2.7 CO (ppm)= 8.6
PurgeRate: |12.5 “"L/m-n i 26-0 e
PumpDepth: || T bTeC Gu: or pomp @ 115.4" b Nec)
Sample /Time: 240 £<Lu,p,..|g,._,\— Biane TAk i AFTSL DEcCo S @ jHS5 (\r\“'.‘\F - B84 1 -2z I&)

MS/MSD | Duplicate ID:

Signaturels): /Taul  Cmel




Project Number 695610 04.FL.FS

T YE LMo
CCamn,

Client:  NAVFAC Page:
Location: Ault Field Well ID: WI-AF-MW - xj2- ¢
Event:  February 2017 Groundwater Sampling Sample ID: WI-AF- pAw) -n 2-6 - D215
Date:  paliu/is Sampling Team: ™M ACL Ecoo
Weather: Cocony, @in . Lowr Yo puw HET'E Sw wusbs @ haTiE Ragg
‘ e : 2 4 2 3k
Total Depth: 113.22  FT.(BTOC) Measuring Device: Hoa A 0-52 0165LY
Depth to water: () S6. &4 FT(BTOC)(G 118 ) uurian, me punp) GreTew wek " gL
Water Column: cYyz FEL poori AL B 1397778
) &.163 GALFT. Well Dia. Volume
Well Volume: q.2 GAL. (inches) | (gallons/foot)
Total Purge Vol.: |.75  GAL. 1 0.041
1.25 0.064
Purge Device: Gto Trew Burvpen Pomp = 1H28° (2 0.163
GroTece GfoCerrror Pac ® 1azs0 4 0.653
Cle3ue
Temp. Cond. DO pH ORP DTW
Parameter °C mS/cm mg/lL~ su mv NTU ft BTOC
Criteria +0.1 :gg; E:: :1)) 100025 ((.r;f::}) +0.1 +10 sﬁgo':/;.u +0.3 (low flow)
Time Pu{g:ls\l)’ol. oG it mglL su mv Color / Odor / Comments
1558 wl PYup DeployED 55.38 MNA
Q.68 3.5 7. LE 13.64 23 S ve Lo e e
1064 | 3-71 %
[&-€) | 3.75
[Bad | 3-17
0. 86 3.779
{8, 86 .77
10.93 | 3.75
1P| 3,92
18.57 3.1
1[},“3 3 3.56
““““““ imber, siz Ve
Preservative Container requirements No. of containers
pMypeuod 537 MpRE, £7¢ [ 2.6 me, 3008 Pory 75
Observations/Notes: % pH READILS VeEoy HiGH | Bowp TS Houda wl Aue ol Air Monitoring: g8z s
Sovwrie 1 pH=H38 (svd=4.0) VOC (ppm)= 0.8 B-
Pump Start Time: | 625 H2S (ppm) &o ©-0
Initial Fill Time(FT; sec): ~ | Final Fill Time:  2.& LEL (%)= 6 ©
Initial Discharge Time(DT; sec):  %( Final Discharge Time: .5 CO (ppm)= e.e 6.0
02 (%)= 289 2¢.9

PurgeRate: & /£33 = 4a" /.,
foe oF Puep \& @ 1t43 = SAMY A
Pump Depth: /|5 £lhtoe \ Sonee » e el
p Dep Yy - UD?;; > 186,78 "'bTec

sample Time: | 74 ©

MS/IMSD | Duplicate ID:

Signaturels). 7oA Lat/t




GROUNDWATER SAMPLING DATA SHE

" Project Number: 695610.04.FLFS

Client: ~ NAVFAC
Location: Ault Field Well ID: WI-AF-MW - N2 §
Event:  February 2017 Groundwater Sampling Sample ID: WI-AF- Muw-NL-& - OL|E
Date: o2liths Sampling Team: 11, Swec
Weather: L. eABE
Total Depth: FT.(BTOC) T Measuring Device:
Depth to water: () FT.(BTOC vl
Water Column:
(x) Vi Well Dia. | Volume

Well Volume: (inches) | (gallons/foot)
Total Purge Vol.: 1 0.041

1.25 0.064
Purge Device: 2 0.163

4 0.653

Temp. | Cond. D0 | pH ORP | Turbidiy DTW

Parameter °C mS/cm mg/L su mV NTU ft BTOC
Sk +0,01 (if <1)|0.05 (if <1) +10%
Criteria 0.1 +002 (it >1)| 202 (if >1) +041 +10 <10NTU +0.3 (low flow)

; Purge Vol. Temp. Cond. DO H ORP Turbidi DTW

Tme | (e = | gem-l Bt & mv e aprog  |Coierlidon Gamens

1123 | .65 16.6S | 2.4& 5.38 | 13.98 | -9s [ te 59 & T a0 JaEp st fotes
1726 | |18 [a-88 | 2.24 | S-e2 | 13.88 | "¢ L7 5¢.6 "

733 ] 1. 2% 6.7 ] 3.18 q. 85 13,867 - 67 114 3%.6 -

Container requirements No. of containers

£is pa. |
Observations/Notes: 11 ¢ Anameres SABCE (9 (733, Excdsr (owd 3 Air Monitoring:
DS‘.\P;H{&P&. ':in‘lt Bl a0 9% dDwresacsy  REMPLoTviry, VOC (ppm)=
Pump Start Time: i = L Shas, Lismired DAVUIGHT PAULEES TO Sa.psui, H2S (ppm)
Initial Fill Time(FT; sec): Final Fill Time: LEL (%)=
Initial Discharge Time(DT; sec): Final Discharge Time: CO (ppm)=

02 (%)=
Purge Rate:

Pump Depth:

Sample Time: | 74 €
MS/MSD | Duplicate 1D:

Signaturels): /7ol § >




5610.04.FLFS
Well ID: WI-AF-MW — ) 2 -4

|

Client:  NAVFAC Page:

Location: Ault Field

Event:  February 2017 Groundwater Sampling Sample ID: WI-AF- MW -2 -~ - 0\
Date: 21§51 1® Sampling Team: |\ lwich 4 wm. Endeo
Weather: o5y 4 iy olowdy  L13°F '
Total Depth: QO',[ %) ’ FT.(BTOC) - LEENOT £ § Measuring Device: ™\ -~ A ¢ Plus & W31 i 7l
Depth to water: (3 s0 . e FT.(BTOC) Wotiea U~ 5000 ¥ WIVNEP f
Water Column: . FT. S n Ny oy =
(0 (1. 1.c? GALFT. S [ e | g N d #5940
Well Volume: 0. 15 GAL. (inches) | (gallons/foot)
Total Purge Vol.: -2 o GAL 1 0.041
R 1.25 0.064

Purge Device: Geo 1edh Poytable (2 0.163

RBlagdex Pump 4 0.653

W

#

Preservative Container requirements No. of containers

Temp. Cond DO pH ORP Turbidity DTW
Parameter °C mS/cm mg/L suU mV NTU ft BTOC
Criteria +0.1 zgg; E:: :1; 1;00025 ((i;f:11)) +0.1 +10 ;‘LOIJ{FU £0.3 (low flow)
. PugeVol. | Temp. | Cond. Do T H ORP DTW
e | (g e | moem | mL | S0 mv NTU weTog | Coter! Odori Cumments
| lm ‘ SU- = S’ “‘HE!\"D\.J\,‘;L{.
1210 2 | ) emied] — - 5= = = = 50.53 PUoap on | Wolr CAéor,
j2 AG] 0.205 ~ T = - 50 .53 | A lowhb e cleay] Ne ©dor
12200 -4v — - —— - - = 50 53 leunneck 4o v ga - Allow
2zu| oo |V2.03]o0et | b.Hol O | 1w] L.M42 | Syg.wol - Llowrhm
2) | 1.oo ] wagledss sso [ 10.U)Y] (p2 139 cu.59 | - 40 Q1) g
123¢ | V2B [ Wwar|0.9sx HuB]loz9 | V55 870 Co. S | - v negt
124y | Vwo | W3] p.apd| 3.40 | 1013 [1S) E-NE IR E Feadund
Wywel 1,90 Wag| .o |2.9w | VO Pv \UD 6;& 50 b3 | - dr
V251 | R.a0 nes| 1.04 [2.7) @97 183 \wa 1 o wl | —
; 5 [ | 223 0.5 W], T

ol \R.80 | 11l.) 1)V.0a [B2a3 1462 [129] 58,1 | sp.we

Air Monitoring:

Observations/Notes: H\T 0BSTRUWLOn (:) q \ G' ~ ok
> 4 g >E0 Dwin Quval
(@] ? P % by \ 5,) VOC (ppm)= D-©Q

-(;:f\ﬁﬂ'\ \\..Uf?_,: Cféi.'-{S' IU}U‘: LP“’"LEQ' pump Up i

Pump Start Time: “ H2S (ppm) 0
~ Initial Fill Time(FT; sec): ) Final Fill Time: & LEL (%)=
" Initial Discharge Time(DT; sec): 0 =, Final Discharge Time: | CO(ppm)= © ©
L_) 02(%)= 0 =

¥ PUMP 13 T sees Qoo Yhan
&\r{ww.« On i Compyesse \

Con Aw\\ew it G‘E’,"TE cw

s S I oy .-..

Sample /Time: A& & VO\nnppd ' W2 \305

Purge Rate: C. Q\p ﬂbcz\ﬂ \wien

Pump Depth: 1) C-10%0320L

TIELD BLRAMNL W -AF- TR0 —~o2 !

MSMSD_ v/ - g - Mwr N2 -3 (213 - g 4 Wi - AT - M - N3-9-0n1744 sy Duplicate 1D: W1 -AF-Mw- N2 -4P-02\%

Signature(s): WM & d2a0 13049

1315
P2 CtEHe
: égi?
&
121e

JLe



Client:  NAVFAC
Location; Ault Field

Project Number.ue‘g

Page:

Well ID: WI-AF-MW

-=K3 -1

Sample 1D: WI-AF- Hw - N2-12-0218

Event:  February 2017 Groundwater Sampling

Date: o 1ehis Sampling Team: M anyw Emdo

Weather: Coouny Liour e, ugrea 20 Low 304 #, Eaw Cunér 11_.15 .
Total Depth: s§.3 ' FT(BTOC) Measuring Device: Nowgd U-53 W& 025039
Depth to water: (‘) 5212 FT.(ETOC) I@" | ed i TIAL N0 DU . &9 ‘-{“11 C‘n‘}_z,'ﬁ_( W WeL a3+ S ':1‘\4:

Water Column: t.& FT. Pt pam-se (1TeV) B ji39773

Well Dia. Volume

Well Volume: Ly GAL.*3= 3  3n (inches) (gallons/foot)
Total Purge Vol.: 2.5 GAL. 1 0.041
1.25 0.064
Purge Device: G BLADD EX PUrp # 41424 ) 0.163
Coscraen Comteel Pro T H3T6 4 0.653

oW

AT

Cond. DO
Parameter °C mS/cm mg/L su mV NTU ft BTOC
: ; g
Criteria +0.1 zgg; E:: jg tfo{): ((ilif:11)) +0.1 10 ;1100N{‘I:“U +0.3 (low flow)
. Purge Vol Temp. Turbidi ™W
Time (rgals} s Cp e mglL su iy NTEJW tt%TOC Color/ Odor / Comments
e NA - Al 53w Ma
1833 ~NO ] [ s 2.0 e
jeu 6-3p 1024 | ©.854 | 2.7¢& k.84 =177 2.499 S2.14 CLidrt ) NE DhoL Y
1644 5.50 | 10.496 | 6.853 | 2.14 | 6.9 - B¢ 3.76 52.14 4,
jeH 3 ©.7¢ |18.55 | 0.853 (.57 .94 -4 | 3.0 5204 "
856 0.0 | [0.G4 0,252 L3z 1G.96 =ay 241 52.1¢ 41
(oS3 f.lo ot lodsd [ 172 [ 6.49 | -92 3.4l £2.14 U
los | f.3¢ lnzd 10851 | 162 [ 696 | =92 | 269 5214 U
[agA | i.<2 lo. 73 | BAST) 157 | .95 | =Ipa 2.%2 i
(yor | .9 ae |p.asL] LuglGgoaa | -7 2.03 A
' it 103 |43 | 7.00 Z.43

Analysis Preservative Container requqremenfs No. of containers
(Prhh) PIE THOL S Al NEE, &' 12‘3—\’“1- ph P poLv 2
Observations/Notes: o84 _ W Gr BATTERY DIE) G 33, E.n Ntww AarTéries = uai7, AlrMonitoring: M Bz
V’.\r':»'v‘-l*'v wb-a-f-d;s- stoble o 110§ I“-'ﬂ ceedd Ao JOpik. VOC (ppm)= 6.6 a:-
Pump Start Time: |25 H2S (ppm) &.0 &.6
Initial Fill Time(FT; sec): e Final Fill Time: ! 8 LEL (%)= & &
Initial Discharge Time(DT; sec): 14 Final Discharge Time: | ° CO (ppm)= Hul 5.6
" 02 (%}= 28.9 26.94
urge Rate: @ g3 =920 m%mq

Pump Depth: 56 H btse

Sample Time: || | O
MS/MSD
Signature(s):

Duplicate ID:

ML Son




T

BT T

Client:  NAVFAC Project Number: 695610.04.FI.FS Page: \ of |
| tion: Ault Field Well ID: WHAFEST—  voi-AF -3 -1 - 3
Event:  February 2018 Groundwater Sampling Sample ID: WI-AF- 3 - ¥ -2 -9 &
Date: 02 (18018 Sampling Team: 4 ane Eaoc
Weather: Crcuny, Low 30S°F N yyiasy @ 1815090 Eaww Cumiéd
Total Depth: \R.2g FT.(BTOC) (5ity bekona) Measuring Device: Hcwizr u-=3 B.;?:'if{ ]
Depth to water: () s¢.q FT.(BTOC) [/ wc pomp, 1 imon G 12053 Georaer W-T ¥ 5454
Water Column: 41.24 FT. MuLTight Pap -3¢ B 1|35
(x) e.653 GALJFT. Well Dia. Volume
Well Volume: 2 6.9 GAL. (inches) | (gallons/foot)
Total Purge Vol.: \.75 GAL. 1 0.041
1.25 0.064
Purge Device: Gioricn Buanosa fum #i42y 2 0.163
C\ic Tiew  (OniTnoLLEA 4 Y3kt @ 0.653
st STl _ PARAMETER STABILIZATION CRITERIA
Temp. Cond. DO . pH ORP Turbidity DTW
Parameter i & mS/cm mg/L su mV NTU ft BTOC
= _ [£0.01 (if <1){£0.05 (if <1) +10 %
Criteria +0.1 £0.02 (if >1)| £0.2 (i >1) +0.1 +10 <10NTU +0.3 (low flow)
T iy e Tt e D PABRMETERS: R e
. Purge Vol. Temp. Cond. DO pH ORP Turbidity DTW
Time | (qals) °C_ | mSkm | maL sU mv NTU jiprog | Seor] Ser/ Commants
[2+13 NA / 265
LS N A = )| o T
| 324 0. 30 G.T2 | ean 3.06 1. 90 1S .3 S7A Mo chor/cleons
sza] - &0 | 03 |00 2 30 2. 0% 9 1.2 S2.31° '
1334 0.30 (LS | Qi P fu 4 |J i S & 3} /
1354 D Ao GedT | 3% 2.93 g2t 2 1oy s3] L
1344 TS b.32. | 0,820 2. | £26 & 1.3 ¢2.41-
EELS \. 3¢ 6.2+ 8.825 2.pY 2.3 ¥ 16,9 k- .t
1354 1.35 {14 5. B1LY |.439 8,33 g .| S 87 5
1359 )- 4k £.69 G522 2.62 B.27 % JNE 7. 84 “
[He4 LYy .93 o.3Y\ 2.0? 279 A 10.8 7. 44 4
Sample information: method, container number, size, and type, preservative used. . ; i - ; - T
Analysis Preservative Container requirements No. of containers
Mernen  §37 (Prm_) Nowg , 6'C [25mL HOPE Poiy
Observations/Notes: 7o rcomeiers storie ot 14 Y proce ed Lo saap e Air Monitoring:  HS BZ
: / r VOC (ppm)=  ©.c §.¢
H2S (ppm)
i LEL (%)= 3
Pump Start Time: (21> , s CO (ppm)= o
Initial Fill Time(FT; sec): ? Final Fill Time: > | 02 (%)= : g i
Initial Discharge Time(DT; sec): ~ ° Final Discharge Time: |5 =g S

Pump End Time: |®AZC Purge Rate: =~ 35’»«L/H \ @ |32
Pump Depth: o' b1e(

Sample Time: |4 S

MS/MSD =

P

Duplicate ID:

Signature(s).

Mk G~




Attachment 5
Groundwater Elevation Data


















Attachment 6
Archaeological Monitoring Technical
Memorandum



TECHNICAL MEMORANDUM mm‘

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, Band 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

EC0328181056SEA LEGAL ENTITY (IF APPLICABLE) 1



ARCHAEOLOGICAL MONITORING OF NAS WHIDBEY ISLAND PHASE 1 MONITORING WELLS, AULT FIELD OFF-BASE LOCATION RESIDENCES 1 & 2.

(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 MNG6-2 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;

e 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.

e 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.

e 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).

e 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;

e 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.

e 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.

2 LEGAL ENTITY (IF APPLICABLE) EC0328181056SEA



ARCHAEOLOGICAL MONITORING OF NAS WHIDBEY ISLAND PHASE 1 MONITORING WELLS, AULT FIELD OFF-BASE LOCATION RESIDENCES 1 & 2.

e 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.

e 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.

e 150-180 cm; Cg Horizon. Gley 1 4/10Y dark greenish gray silty clay, very hard, extremely firm, pH 7.2.
MN®6 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.
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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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Data Services, Inc

DATA VALIDATION SUMMARY REPORT
NAS WHIDBEY ISLAND, WASHINGTON

Client: CH2M HILL, Inc., Corvallis, Oregon

SDG: 1800266

Laboratory: Vista Analytical Laboratory, El Dorado Hills, California

Site: NAS Whidbey Island, Ault Field, CTO-4041, Washington

Date: May 29, 2018

PFCs
EDSID Client Sample ID Laboratory Sample ID Matrix
1 WI-AF-SB606-0001-0118 1800266-01 Soil
2 WI-AF-SB606-0405-0118 1800266-02 Soil
3 WI-AF-SB606-06.507.5-0118 1800266-03 Soil
4 WI-AF-SB605-0001-0118 1800266-04 Soil
5 WI-AF-SB605-0202.5-0118 1800266-05 Soil
6 WI-AF-SB605-03.504.5-0118 1800266-06 Soil
7 WI-AF-SB608-0002-0118 1800266-07 Soil
8 WI-AF-SB608-02.503.5-0118 1800266-08 Soil
9 WI-AF-SB608-08.509.5-0118 1800266-09 Soil
10 WI-AF-SB608-3940-0118 1800266-10 Soil
10MS WI-AF-SB608-3940-0118MS 1800266-10MS Soil
10MSD WI-AF-SB608-3940-0118MSD 1800266-10MSD Soil

11 WI-AF-SB609-00.501.5-0118 1800266-11 Soil
12 WI-AF-SB609-0607-0118 1800266-12 Soil
13 WI-AF-SB609P-0607-0118 1800266-13 Soil
14 WI-AF-SB609-0708-0118 1800266-14 Soil
15 WI-AF-SB609-3940-0118 1800266-15 Soil
16 WI-AF-SB610-0001.5-0118 1800266-16 Soil
17 WI-AF-SB610-07.508-0118 1800266-17 Soil

A full data validation was petformed on the analytical data for seventeen soil samples collected on
January 20-25, 2018 by CH2M HILL at the NAS Whidbey Island Ault Field site in Washington.

The samples wete analyzed under the EPA Method “Determination of Selected Perfluorinated Alkyl
Acids in Drinking Water by Solid Phase Extraction and Liquid Chromatography/Tandem Mass
Spectrometry (LC/MS/MS)”.

Specific method references ate as follows:

VAL Method PEAS

The data have been validated according to the protocols and quality control (QC) requitements of
the analytical method, the Final Sampling and Analysis Plan Phase I Site Investigation for Per- and
Polyfluoroalkyl Substances in Soil and Groundwater Ault Field, F ebruary 2018, and the USEPA
National Functional Guidelines for Otganic Data Review as follows:

177 Herman Melville Avenue - Newport News, Virginia 23606 « Telephone: 757-564-0090 « Fax: 757-564-0086 + www.env-data.com



The USEPA “Contract Laboratories Program National Functional Guidelines
for Organic Superfund Methods Data Review,” January 2017;
and the reviewer's professional judgment.

The following data quality indicatots were reviewed for this report:

Organics

Date Completeness, Case Narrative & Custody Documentation
Holding times

Liquid Chromatography/Mass Specttometry (LC/MS) Tuning
Initial and continuing calibration summaries

Method blank and field QC blank contamination

Matrix Spike/Mattix Spike Duplicate (MS/MSD) recoveries
Labotatory Control Sample/Laboratory Control Sample Duplicate (LCS/LCSD)
recoveries

Internal standard area and retention time summary forms
Target Compound Identification

Compound Quantitation

Field Duplicate sample precision

A full (Level IV) data validation was petformed with this review including a recalculation of 10% of
the detected results in the samples.

There were no rejections of data.

Overall the data is acceptable for the intended purposes as qualified for the deficiencies detailed in

this report.

Please note that any results qualified (U) due to blank contamination may be then qualified (J) due to
another action. Therefore, the results may be qualified (U]) due to the culmination of the blank
contaminations and actions from other exceedances of QC criteria.

o+ The case narrative and chain-of-custody documentation wete included in the data package as
required. All criteria were met.

Environmental Data Services, Inc. 20of5 NAS Whidbey Island

May 30, 2018

SDG #: 1800266



Holding Times

+ All samples were extracted within 28 days for soil samples and analyzed within 30 days

LC/MS Tuning

e All criteria were met.

» All relative standard deviation (%RSD) and/or correlation coefficients critetia were met.

»  All percent difference (%D) and RRF criteria were met.

Method Blank

o 'The method blanks were free of contamination.

Field QC Blank

Field QC samples are summarized below

Blank ID Compound Conc. ng/L Qualifier Affected Samples
WI-AF-EB05-SO-0118 None - ND
WI-AF-EB06-SO-0118 None - ND
WI-AF-EB07-SO-0118 PFOA 0.898 None All Associated ND
WI-AF-EB08-SO-0118 None - ND
WI-AF-FB-012018 PFHxS 1.12 None All Associated ND
WI-AF-FB-012218 PFOA 0.936 None All Associated ND
WI-AF-FB-012418 PFHxS 1.09 None All Associated ND
PFOA 0.725 None
WI-AF-FB-012518 PFOA 0.862 None All Associated ND

e The MS/MSD samples exhibited acceptable percent recoveries (%R) and RPD values
except for the following.

MS/MSD Sample Compound MS %R /MSD %R/RPD Qualifier
10 PFUnA 136%/0OK/0OK None - Sample ND
PFTeDA 131%/0OK/0OK .
Eunvironmental Data Services, Inc. 30f5 NAS Whidbey Island
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« The LCS samples exhibited acceptable percent recoveties (%R) except for the following.

LCSID Compound %R Qualifier Affected Samples
B8B0053-BS1 PFDoA 131% None All ND
PFTeDA 131% None

+ Allinternal standards met response and retention time (RT) ctitetia except for the following.

EDS Sample ID Internal Standard %R Qualifier Affected Samples

12 13C2-PFTeDA 37.4% U] Associated Cmpd

13 13C2-PFTeDA 34.8% 18] Associated Cmpd
ation

o All mass spectra and quantitation ctitetia were met.

o All criteria were met.

tecision
+ Field duplicate results ate summarized below. The precision was acceptable.

WI-AF-SB609-0607-0118  WI-AF-SB609P-0607-0118

ng/g ng/g
None ND ND

Compound RPD Qualifier

Please contact the undersigned at (757) 564-0090 if you have any questions or need further
information.

Signed: Dated: © \\ {l &
Nancy Weaver
Senior Chemist

Environmental Data Services, Inc. 40of 5 NAS Whidbey Island
May 30, 2018 SDG #: 1800266



Data Definition
Quualifier

U The analyte was analyzed for, but was not detected above the level of the reported sample
quantitation limit.

J The analyte is an estimated quantity. The associated numerical value is the approximate
concentration of the analyte in the sample.

NJ The analysis has been "tentatively identified" or “presumptively” as present and the
associated numerical value is the estimated concentration in the samples.

UJ The analyte was analyzed for but was not detected. The reported quantitation limit is
approximate and may be inaccutate ot imprecise.

R The data are unusable. The sample results are rejected due to serious deficiencies in meeting
QC criteria. The analyte may or may not be present in the samples.

Environmental Data Services, Inc. 50f5 NAS Whidbey Istand

May 30, 2018
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Sample ID: WI-AF-SB606-0001-0118

Client Data

Name: CH2M Hill
Project:

Location: SB606

Analyte
PFBS
PFHxA
PFHpA
PFHxS
PFOA
PFOS
PFNA
PEDA
MeFOSAA
PFUnA
EtFOSAA
PFDoA
PFTrDA
PFTeDA

Labeled Standards

13C3-PFBS
13C2-PFHxA
13C4-PFHpA
1802-PFHxS
13C2-PFOA
13C8-PFOS
13C5-PFNA
13C2-PFDA
d3-MeFOSAA
13C2-PFUnA
d5-EtFOSAA
13C2-PFDoA
13C2-PFTeDA

DL - Detection Limit

Work Order 1800266

NAS WI-AULT FIELD

Type
IN
IS
IS
IS
IS
IS
IS
IS
IS
IS
IS
N
IS

LOD - Limit of Detection
LOQ - Limit of quantitation

Matrix: Soil
Date Collected:  20-Jan-18 14:40
Conc. (ng/g) DL LOD
ND 0.217 0.598
ND 0.121 0.598
ND 0.123 0.598
ND 0.185 0.598
0.163 0.141 0.598
ND 0.505 0.598
ND 0.106 0.598
ND 0.153 0.598
ND 0.181 0.598
ND 0.212 0.598
ND 0.192 0.598
ND 0.165 0.598
ND 0.0729 0.598
ND 0.118 0.598
% Recovery Limits
97.1 50- 150
96.6 50- 150
96.1 50- 150
84.8 30 - 150
76.9 50- 150
73.5 50- 150
89.7 50- 150
91.4 50- 150
775 50- 150
80.7 50- 150
79.0 50- 150
79.4 50- 150
80.9 50- 150

LCL-UCL- Lower controi limit - upper control linit

The results are 1eported in dry weight
The sample size is reported in wet weght
Results 1cported to the DL

W S(‘Lq ‘L8

Laboratory Data
Lab Sample:
Date Received:
% Solids:

LOQ

1.20
1.20
1.20
1.20
1.20
1.20
1.20
1.20
1.20
1.20
1.20
1.20
1.20
1.20

Qualifiers

Qualifiers

1800266-01

07-Feb-18 10:29

70.6
Bateh

B8B0053
B8B0053
B8B0053
B8B0033
B8B0053
B8B0053
B8B0053
B8B0033
B8B0053
B8B0053
B8B0053
B8B0053
B8B0053
B8B0053
Batch

B8B0053
B8B0053
B8B0053
B8B0053
B8B0053
B8B0053
B8B0053
B8B0053
B8B0053
B8B0053
B8B0053
B8B0053
B8B0053

Extracted

07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
Extracted

07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18

PFOA

Column:

Samp Size

237¢g
237¢
237g
237g
237¢g
237g
237¢g
237g
237¢g
237g
237g
237¢
237g
237¢
Samp Size
237¢g
237¢g
237g
237¢
237g
237¢
237g
237¢g
237g
237g
237g
237¢g
237g

Only the linear isomer is reported tor all other analytes

Vista |

VAL - PFAS

BEH C18

Analyzed Dilution

16-Feb-18 01:56
16-Feb-18 01:56
16-Feb-18 01:56
16-Feb-18 01:56
16-Feb-18 01:56
16-Feb-18 01:56
16-Feb-18 01:56
16-Feb-18 01:56
16-Feb-18 01:56
16-Feb-18 01:56
16-Feb-18 01:56
16-Feb-18 01:56
16-Feb-18 01:56
16-Feb-18 01:56
Analyzed

16-Feb-18 01:56
16-Feb-18 01:56
16-Feb-18 01:56
16-Feb-18 01:56
16-Feb-18 01:56
16-Feb-18 01:56
16-Feb-18 01:56
16-Feb-18 01:56
16-Feb-18 01:56
16-Feb-18 01:56
16-Feb-18 01:56
16-Feb-18 01:56
16-Feb-18 01:56

Dilution

PFOS include both linear and branched isomers

Page 8 of 31



Sample ID: WI-AF-SB606-0405-0118

Client Data
Name: CH2M Hill
Project:

Location: SB606

Analyte
PFBS
PFHxA
PFHpA
PFHxS
PFOA
PFOS
PFNA
PFDA
MeFOSAA
PFUnA
EtFOSAA
PFDoA
PFTrDA
PFTeDA
Labeled Standards

13C3-PFBS
13C2-PFHxA
13C4-PFHpA
1802-PFHxS
13C2-PFOA
13C8-PFOS
13C5-PFNA
13C2-PFDA
d3-MeFOSAA
13C2-PFUnA
d5-EtFOSAA
13C2-PFDoA
13C2-PFTeDA

DL - Detection Limit

Work Order 1800266

NAS WI- AULT FIELD

Type
IS
IS
IS
IS
IS
IS
IS
IS
IS
IS
IS
IS
IS

LOD - Limit ot Detection
LOQ - Limit of quantitation

Matrix:
Date Collected:

Soil
20-Jan-18 14:45

Conc. (ng/g) DL LOD
ND 0.357 0.983
ND 0.199 0.983
ND 0.201 0.983
ND 0.305 0.983
ND 0.232 0.983
ND 0.830 0.983
ND 0.175 0.983
ND 0.252 0.983
ND 0.297 0.983
ND 0.348 0.983
ND 0.315 0.983
ND 0.271 0.983
ND 0.120 0.983
ND 0.195 0.983

% Recovery Limits
110 50- 150
91.2 30- 150
859 50- 150
107 50- 150
109 50- 150
93.3 30- 150
114 50- 150
85.9 50- 150
75.1 50- 150
82.9 50- 150
81.9 50- 150
88.6 30- 150
98.8 50- 150

LCL-UCL- Lower control limit - uppet control limit

The results are 1eported in dry weight
The sample size 1s reported in wet weight
Results icported to the DL

AN S\Lq\L%

Laboratory Data
Lab Sample:
Date Received:
% Solids:
LOQ Qualifiers

1.97
1.97
1.97
1.97
1.97
1.97
1.97
1.97
1.97
1.97
1.97
1.97
1.97
1.97
Qualifiers

1800266-02
07-Feb-18 10:29
84.8

Batch

B8B0053
B8B0053
B8B0053
B8B0033
B8B0053
B8B0053
B8B0053
B8B0053
B8B0053
B8B0033
B8B0053
B8B0033
B8B0053
B8B0053
Batch

B8B0053
B8B0053
B8B0053
B8B0053
B8B0053
B8B0053
B8B0053
B8B0053
B8B0053
B8B0053
B8B0053
B8B0053
B8B0053

PFHXS, PFOA

Extracted

07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
Extracted

07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18

Column:

Samp Size
1.20g
1.20g
1.20 g
1.20 g
120g
120 ¢
1.20g
1.20 g
1.20g
1.20g
120g
1.20 g
120g
1.20

Samp Size

120g
120 g
1.20g
1.20g
1.20g
1.20g
120 g
1.20 g
1.20 g
1.20g
120¢g
1.20g
1.20g

Only the linear isomer is reported for all other analytes

Vista 2

VAL - PFAS
BEH C18
Analyzed Dilution

16-Feb-18 02:08
16-Feb-18 02:08
16-Feb-18 02:08
16-Feb-18 02:08
16-Feb-18 02:08
16-Feb-18 02:08
16-Feb-18 02:08
16-Feb-18 02:08
16-Feb-18 02:08
16-Feb-18 02:08
16-Feb-18 02:08
16-Feb-18 02:08
16-Feb-18 02:08
16-Feb-18 02:08
Analvzed

16-Feb-18 02:08
16-Feb-18 02:08
16-Feb-18 02:08
16-Feb-18 02:08
16-Feb-18 02:08
16-Feb-18 02:08
16-Feb-18 02:08
16-Feb-18 02:08
16-Feb-18 02:08
16-Feb-18 02:08
16-Feb-18 02:08
16-Feb-18 02:08
16-Feb-18 02:08

Dilution

PFOS include both lincar and branched isomers
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Sample ID: WI-AF-SB606-06.507.5-0118

Client Data

Name: CH2M Hill
Project:

Location: SB606

Analyte
PFBS
PFHxA
PFHpA
PFHxS
PFOA
PFOS
PFNA
PFDA
MeFOSAA
PFUnA
EtFOSAA
PFDoA
PFTrDA
PFTeDA

Labeled Standards

13C3-PFBS
13C2-PFHxA
13C4-PFHpA
1802-PFHxS
13C2-PFOA
13C8-PFOS
13C5-PFNA
13C2-PFDA
d3-MeFOSAA
13C2-PFUnA
d5-EtFOSAA
13C2-PFDoA
13C2-PFTeDA

DL - Detection Limit

Work Order 1800266

NAS WI- AULT FIELD

Type
IS
IS
[S
IS
IS
IS
IS
IS
IS
IS
1S
IS
IS

LOD - Limit of Detection
LOQ - Limit of quantitation

Laboratory Data

Matrix: Soil Lab Sample:
Date Collected:  20-Jan-18 14:50 Date Received:
% Solids:
Conc. (ng/g) DL LOD LOQ Qualifiers
ND 0.348 0.958 1.92
ND 0.195 0.958 1.92
ND 0.196 0.958 1.92
ND 0.297 0.958 1.92
ND 0.226 0.958 1.92
ND 0.810 0.958 1.92
ND 0.171 0.958 1.92
ND 0.245 0.958 1.92
ND 0.289 0.958 1.92
ND 0.339 0.958 1.92
ND 0.308 0.958 1.92
ND 0.264 0.958 1.92
ND 0.117 0.958 1.92
ND 0.190 0.958 1.92
% Recovery Limits Qualifiers
134 50- 150
107 50- 150
101 50- 150
99.4 50- 150
98.4 50- 150
82.6 50- 150
70.2 50- 150
88.9 50 - 150
74.0 50- 150
77.9 50- 150
72.8 50- 150
76.5 50- 150
81.3 50- 150

LCL-UCL- Lower conttol limit - upper control linut

The results are 1eported in dry weight
The sample size is reported in wet weight
Results 1eported to the DL

,«/wstm\t&

1800266-03

07-Feb-18 10:29

84.8
Batch

B8B0053
B8B0053
B8B0053
B8B0033
B8B0053
B8B0053
B8B0053
B8B0033
B8B0053
B8BUU53
B8B0053
B8B0033
B8B0053
B8B0053
Batch

B8B0053
B8B0053
B8B0053
B8B0053
B8B0053
B8B0053
B8B0053
B8B0053
B8B0053
B8B0053
B8B0053
B8B0053
B8B0053

Extracted

07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
Extracted

07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18

When repoited, PFHxS, PFOA and
Only the linea isomer is reported for all other analytes

Column:

Samp Size

123 g
123 g
1.23 g
1.23 g
123 g
1.23 ¢
123 g
1.23 g
123 g
1.23 ¢
123 g
1.23 g
123 g
1.23 ¢
Samp Size
123 g
123 ¢
123 g
1.23 g
123 g
1.23 g
1.23 g
1.23 g
1.23 g
1.23 g
123 g
1.23 g
123 g

Vista 3

VAL - PFAS
BEH C18

Analyzed Dilution

16-Feb-18 02:19
16-Feb-18 02:19
16-Feb-18 02:19
16-Feb-18 02:19
16-Feb-18 02:19
16-Feb-18 02:19
16-Feb-18 02:19
16-Feb-18 02:19
16-Feb-18 02:19
16-Feb-18 02:19
16-Feb-18 02:19
16-Feb-18 02:19
16-Feb-18 02:19
16-Feb-18 02:19
Analyzed
16-Feb-18 02:19
16-Feb-18 02:19
16-Feb-18 02:19
16-Feb-18 02:19
16-Feb-18 02:19
16-Feb-18 02:19
16-Feb-18 02:19
16-Feb-18 02:19
16-Feb-18 02:19
16-Feb-18 02:19
16-Feb-18 02:19
16-Feb-18 02:19
16-Feb-18 02:19

Dilution
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Sample ID: WI-AF-SB605-0001-0118

Client Data
Name: CH2M Hill
Project:

Location: SB605

Analyte
PFBS
PFHxA
PFHpA
PFHxS
PFOA
PFOS
PFNA
PFDA
MeFOSAA
PFUnA
EtFOSAA
PFDoA
PFTrDA
PFTeDA

Labeled Standards

13C3-PFBS
13C2-PFHxA
13C4-PFHpA
1802-PFHxS
13C2-PFOA
13C8-PFOS
13C5-PFNA
13C2-PFDA
d3-MeFOSAA
13C2-PFUnA
d5-EtFOSAA
13C2-PFDoA
13C2-PFTeDA

DL - Detection Limit

Work Order 1800266

NAS WI-AULT FIELD

Type

IS
IS
IS
IS
IS
IS
IS
IS
IS
IS
IS
IS
IS

LOD - Limit of Detection
LOQ - Limit of quantitation

Matrix:

Date Collected:

Conc. (ng/g)

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
% Recovery

89.7
83.4
92.2
95.4
82.1
82.0
88.2
82.7
73.0
90.3
70.2
74.3
92.1

LCL-UCL- Lower contiol limit - upper control limit

Soil
22-Jan-18 09:45

DL LOD
0.382 1.05
0.213 1.05
0.216 1.05
0.326 1.05
0.248 1.05
0.889 1.05
0.187 1.05
0.269 1.05
0.318 1.05
0.372 1.05
0.338 1.05
0.290 1.05
0.128 1.05
0.208 1.05

Limits

50- 150
50- 150
50- 150
50- 150
50- 150
50- 150
50- 150
50- 150
50- 150
50- 150
50- 150
50- 150
50- 150

The results are 1eported in dry weight
The sample size is reported in wet weight
Results 1eported to the DL

AN S’?,‘i ‘l&

Laboratory Data
Lab Sample:
Date Received:
% Solids:
LOQ Qualifiers

2.10
210
2.10
2.10
2.10
2.10
2.10
2.10
2.10
2.10
2.10
2.10
2.10
2.10
Qualifiers

1800266-04
07-Feb-18 10:29
77.3

Batch

B8B0053
B8B0053
B8B0053
B8B0053
B8B0053
B8B0053
B8B0053
B8B0053
B8B0053
B8B0053
B8B0053
B8B0053
BS8B0053
B8B0053
Batch

B8B0053
B8B0053
B8B0053
B8B0053
B8B0053
B8BU053
B8B0053
B8B0053
B8B0053
B8BU053
B8B0053
B8B0053
B8B0053

Extracted

07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
Extracted

07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18

When reported, PFHxS, PFOA and
Only the linear isomer is 1eported for all other analytes

Column:

Samp Size
1.23g
1.23 ¢
123 g
1.23 ¢
1.23 ¢
1.23 g
1.23¢g
1.23 g
1.23 g
1.23 g
1.23g
1.23 g
1.23 g
1.23 ¢

Samp Size
123 g
123 g
123 g
123 ¢
123 g
1.23 g
1.23¢g
1.23 g
1.23 g
123 ¢
123 g
1.23¢g
123 g

VAL - PFAS

BEH C18

Analyzed Dilution

16-Feb-18 02:31
16-Feb-18 02:31
16-Feb-18 02:31
16-Feb-18 02:31
16-Feb-18 02:31
16-Feb-18 02:31
16-Feb-18 02:31
16-Feb-18 02:31
16-Feb-18 02:31
16-Feb-18 02:31
16-Feb-18 02:31
16-Feb-18 02:31
16-Feb-18 02:31
16-Feb-18 02:31
Analyzed

16-Feb-18 02:31
16-Feb-18 02:31
16-Feb-18 02:31
16-Feb-18 02:31
16-Feb-18 02:31
16-Feb-18 02:31
16-Feb-18 02:31
16-Feb-18 02:31
16-Feb-18 02:31
16-Feb-18 02:31
16-Feb-18 02:31
16-Feb-18 02:31
16-Feb-18 02:31

Dilution
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Sample ID: WI-AF-SB605-0202.5-0118

Client Data
Name: CH2M Hill
Project:

Location: SB605

Analyte
PFBS
PFHxA
PFHpA
PFHxS
PFOA
PFOS
PFNA
PFDA
MeFOSAA
PFUnA
EtFOSAA
PFDoA
PFTrDA
PFTeDA

Labeled Standards

13C3-PFBS
13C2-PFHxA
13C4-PFHpA
1802-PFHxS
13C2-PFOA
13C8-PFOS
13C5-PFNA
13C2-PFDA
d3-MeFOSAA
13C2-PFUnA
d5-EtFOSAA
13C2-PFDoA
13C2-PFTeDA

DL - Detection Limit

Work Order 1800266

NAS WI-AULT FIELD

Type
IS
[S
IS
IS
IS
IS
IS
IS
IS
1S
IS
IS
IS

LOD - Limit of Detection
LOQ - Limit of quantitation

Matrix:
Date Collected

Soil
22-Jan-18 09:30

Conc. (ng/g) DL LOD
ND 0.340 0.936
ND 0.190 0.936
ND 0.192 0.936
ND 0.290 0.936
ND 0.221 0.936
ND 0.791 0.936
ND 0.167 0.936
ND 0.240 0.936
ND 0.283 0.936
ND 0.331 0.936
ND 0.301 0.936
ND 0.258 0.936
ND 0.114 0.936
ND 0.185 0.936

% Recovery Limits
132 50- 150
97.0 30 - 150
101 50- 150
88.8 50- 150
90.6 50- 150
95.6 50- 150
100 50- 150
99.8 50- 150
90.6 50- 150
100 50 - 150
98.0 50- 150
109 50 - 150
97.2 50- 150

LCL-UCL- Lower control hmit - upper control limit

The results are teported in dry weight
The sample size 15 reported in wet weght
Results 1eported to the DL

M,ushah&

Laboratory Data
Lab Sample:
Date Received:
% Solids:

LOQ

1.87
1.87
1.87
1.87
1.87
1.87
1.87
1.87
1.87
1.87
1.87
1.87
1.87
1.87

Qualifiers

Qualifiers

When repoited, PFHXS, PFOA and PFOS include both linear

1800266-05
07-Feb-18 10:29
79.1

Batch

B8B0053
B8B0053
B8B0053
B8B0033
B8B0053
B8B0033
B8B0053
B8B0053
B8B0033
B8B0053
B8B0053
B8B0033
B8B0053
B8B0033
Batch

B8B0053
B8B0053
B8B0053
B8B0053
B8B0053
B8BU053
B8B0053
B8B0053
B8B0053
B8B0053
B8B0053
B8B0053
B8B0053

Extracted

07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
Extracted

07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18

Column:

Samp Size
135g
1.35¢g
135¢g
1.35g
1.35g
1.35g
1.35¢g
1.35g
1.35¢g
1.35g
1.35g
135¢
1.35g
1.35¢

Samp Size
135g
135g
1.35¢g
1.35¢g
135g
1.35g
1.35g
1.35¢
135g
1.35g
135g
1.35¢g
135¢

Only the linear isomet is 1eported for all other analytes

Vista 5

VAL - PFAS
BEH C1§
Analyzed Dilution

16-Feb-18 02:42
16-Feb-18 02:42
16-Feb-18 02:42
16-Feb-18 02:42
16-Feb-18 02:42
16-Feb-18 02:42
16-Feb-18 02:42
16-Feb-18 02:42
16-Feb-18 02:42
16-Feb-18 02:42
16-Feb-18 02:42
16-Feb-18 02:42
16-Feb-18 02:42
16-Feb-18 02:42
Analyzed

16-Feb-18 02:42
16-Feb-18 02:42
16-Feb-18 02:42
16-Feb-18 02:42
16-Feb-18 02:42
16-Feb-18 02:42
16-Feb-18 02:42
16-Feb-18 02:42
16-Feb-18 02:42
16-Feb-18 02:42
16-Feb-18 02:42
16-Feb-18 02:42
16-Feb-18 02:42

Dilution

somers
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Sample ID: WI-AF-SB605-03.504.5-0118

Client Data
Name: CH2M Hill
Project:

Location: SB605

Analyte
PFBS
PFHxA
PFHpA
PFHxS
PFOA
PFOS
PFNA
PFDA
MeFOSAA
PFUnA
EtFOSAA
PFDoA
PFTtDA
PFTeDA

Labeled Standards

13C3-PFBS
13C2-PFHxA
13C4-PFHpA
1802-PFHxS
13C2-PFOA
13C8-PFOS
13C5-PFNA
13C2-PFDA
d3-MeFOSAA
13C2-PFUnA
d5-EtFOSAA
13C2-PFDoA
13C2-PFTeDA

DL - Detection Limit

Work Order 1800266

NAS WI-AULT FIELD

Type
IS
IS
IS
IS
IS
IS
IS
IS
IS
1S
1S
IS
IS

LOD - Limit of Detection
LOQ - Limit of quantitation

Laboratory Data

Matrix: Soil Lab Sample:
Date Collected  22-Jan-18 10:00 Date Received:
% Solids:
Conc. (ng/g) DL LOD LOQ Qualifiers
ND 0.361 0.994 1.99
ND 0.202 0.994 1.99
ND 0.204 0.994 1.99
ND 0.308 0.994 1.99
ND 0.235 0.994 1.99
ND 0.840 0.994 1.99
ND 0.177 0.994 1.99
ND 0.255 0.994 1.99
ND 0.300 0.994 1.99
ND 0.352 0.994 1.99
ND 0.319 0.994 1.99
ND 0.274 0.994 1.99
ND 0.121 0.994 1.99
ND 0.197 0.994 1.99
% Recovery Limits Qualifiers
117 50- 150
91.5 50- 150
86.2 50- 150
89.3 50- 150
97.3 50- 150
92.7 50- 150
92.5 50- 150
91.3 30 - 150
95.7 50- 150
68.2 50- 150
94.7 50- 150
73.0 50- 150
70.7 50- 150

LCL-UCL- Lower contiol limit - upper control limit

The results e 1eported in dry weight
The sample size is reported in wet weight
Results 1eported to the DL

,stlw\t&

1800266-06
07-Feb-18 10:29
83.1

Batch

B8B0053
B8B0053
B8B0053
B8B0053
B8B0053
B8B0053
B8B0053
B8B0033
B8B0053
B8B0033
B8B0053
B8B0U33
B8B0053
B8B0053
Batch

B8B0053
B8B0053
B8B0053
B8B0053
B8B0053
B8B0053
B8B0053
B8B0053
B8B0053
B8B0053
B8B0053
B8B0053
B8B0053

Extracted

07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
Extracted

07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18

Column:

Samp Size
1.21g
121 g
1.21g
1.21g
1.21g
121g
1.21g
1.21g
1.21g
121g
121g
1.21g
1.21g
1.21g

Samp Size
121g
1.21g
1.21g
1.21g
121g
1.21g
1.21g
121g
I.21g
1.21g
121g
121 g
1.21g

When reported, PFHXS, PFOA and PFOS include both linear and
Only the lincar isome is repoited for all other analytes

Vista

IR (NVIRES

VAL - PFAS
BEH C18

Analyzed Dilution

16-Feb-18 02:54
16-Feb-18 02:54
16-Feb-18 02:54
16-Feb-18 02:54
16-Feb-18 02:54
16-Feb-18 02:54
16-Feb-18 02:54
16-Feb-18 02:54
16-Feb-18 02:54
16-Feb-18 02:54
16-Feb-18 02:54
16-Feb-18 02:54
16-Feb-18 02:54
16-Feb-18 02:54
Analyzed

16-Feb-18 02:54
16-Feb-18 02:54
16-Feb-18 02:54
16-Feb-18 02:54
16-Feb-18 02:54
16-Feb-18 02:54
16-Feb-18 02:54
16-Feb-18 02:54
16-Feb-18 02:54
16-Feb-18 02:54
16-Feb-18 02:54
16-Feb-18 02:54
16-Feb-18 02:54

Dilution

1Isomgels
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Sample ID: WI-AF-SB608-0002-0118

Client Data
Name: CH2M Hill

Project:

Analyte
PFBS
PFHxA
PFHpA
PFHxS
PFOA
PFOS
PFNA
PFDA
MeFOSAA
PFUnA
EtFOSAA
PFDoA
PFTrDA
PFTeDA

Labeled Standards

13C3-PFBS
13C2-PFHxA
13C4-PFHpA
1802-PFHxS
13C2-PFOA
13C8-PFOS
13C5-PFNA
13C2-PFDA
d3-MeFOSAA
13C2-PFUnA
d5-EtFOSAA
13C2-PFDoA
13C2-PFTeDA

DL - Detection Limit

Work Order 1800266

NAS WI- AULT FIELD

Type

IS
1S
IS
1S
IS
IS
IS
IS
IS
1S
IS
IS
IS

LOD - Limit of Detection
LOQ - Limit of quantitation

Matrix: Soil
Date Collected:  23-Jan-18 15:40
Conc. (ng/g) DL LOD
ND 0.362 0.996
ND 0.202 0.996
ND 0.204 0.996
ND 0.309 0.996
ND 0.235 0.996
ND 0.842 0.996
ND 0.177 0.996
ND 0.255 0.996
ND 0.301 0.996
ND 0.353 0.996
ND 0.320 0.996
ND 0.275 0.996
ND 0.122 0.996
ND 0.197 0.996
% Recovery Limits

104 50- 150
105 50 - 150
96.2 50- 150
93.5 50- 150
83.7 50- 150
91.0 50- 150
93.1 50- 150
85.8 50- 150
85.8 50- 150
88.9 50- 150
78.8 50- 150
87.2 50- 150
91.5 50- 150

LCL-UCL- Lower contiol limit - upper control limit

The results are 1cported in dry weight
The sample size is reported in wet weight
Results 1eported to the DL

J ) Slz‘llt8

Laboratory Data
Lab Sample:
Date Received:
% Solids:
LOQ Qualifiers

1.99
1.99
1.99
1.99
1.99
1.99
1.99
1.99
1.99
1.99
1.99
1.99
1.99
199
Qualifiers

1800266-07
07-Feb-18 1
81.6

Batch

B8B0053
B8B0053
B8B0053
B8B0053
B8B0053
B8B0053
B8B0053
B8B0033
B8B0053
B8B0053
B8B0053
B8B0053
B8B0053
B8B0053
Batch

B8B0053
B8BU053
B8B0053
B8B0053
B8B0053
B8BU053
B8B0053
B8BU0S53
B8B0053
B8B0053
B8B0053
B8B0053
B8B0053

0:29

Extracted

07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
Extracted

07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18

Column:

Samp Size
1.23 g
123 g
123 g
1.23 g
1.23 g
123 ¢
123 g
1.23 g
123 g
123 g
123 g
1.23 ¢
1.23 g
1.23 g

Samp Size
123 g
1.23 ¢
1.23 g
123 ¢
1.23 g
123 g
1.23 g
1.23 ¢
1.23 g
1.23 g
123 g
1.23 g
1.23 g

Only the linear isomer is reported for all other analyles

Vista 7

VAL - PFAS
BEH C18
Analyzed Dilution

16-Feb-18 03:05
16-Feb-18 03:05
16-Feb-18 03:05
16-Feb-18 03:05
16-Feb-18 03:05
16-Feb-18 03:05
16-Feb-18 03:05
16-Feb-18 03:05
16-Feb-18 03:05
16-Feb-18 03:05
16-Feb-18 03:05
16-Feb-18 03:05
16-Feb-18 03:05
16-Feb-18 03:035
Analyzed

16-Feb-18 03:05
16-Feb-18 03:05
16-Feb-18 03:05
16-Feb-18 03:05
16-Feb-18 03:05
16-Feb-18 03:05
16-Feb-18 03:05
16-Feb-18 03:05
16-Feb-18 03:05
16-Feb-18 03:05
16-Feb-18 03:05
16-Feb-18 03:05
16-Feb-18 03:05

Dilution

Page 14 of 31



Sample ID: WI-AF-SB608-02.503.5-0118

Client Data

Name: CH2M Hill
Project: NAS WI- AULT FIELD
Analyte
PFBS
PFHxA
PFHpA
PFHxS
PFOA
PFOS
PFNA
PFDA
MeFOSAA
PFUnA
EtFOSAA
PFDoA
PFTrDA
PFTeDA
Labeled Standards Type
13C3-PFBS IS
13C2-PFHXA IS
13C4-PFHpA IS
1802-PFHxS IS
13C2-PFOA IS
13C8-PFOS 1S
13C5-PFNA IS
13C2-PFDA IS
d3-MeFOSAA IS
13C2-PFUnA IS
d5-EtFOSAA IS
13C2-PFDoA IS
13C2-PFTeDA IS

DL - Detection Limit

Work Order 1800266

LOD - Limit of Detection
LOQ - Limit of quantitation

Laboratory Data

Matrix: Soil Lab Sample: 1800266-08 Column:
Date Collected:  23-Jan-18 15:45 Date Received: 07-Feb-18 10:29
% Solids: 81.9
Conc. (ng/g) DL LOD LOQ Qualifiers Batch Extracted Samp Size
ND 0.382 1.05 2.11 B8B0053 07-Feb-18 1.16g
ND 0214 1.05 2.11 B8B0053 07-Feb-18 1.16¢g
ND 0.216 1.05 2.11 B8B0053 07-Feb-18 l.16g
ND 0.326 1.05 2.11 B8BOU53  07-Feb-18 l.16 g
ND 0.249 1.05 2.11 B8B0053 07-Feb-18 l.l6 g
ND 0.890 1.05 2.11 B8B0053 07-Feb-18 l.16 g
ND 0.187 1.05 2.11 B8B0053 07-Feb-18 l.l6 g
ND 0.270 1.05 2.11 B8B00U53  07-Feb-18 116 g
ND 0318 1.05 211 B8B0053 (07-Feb-18 1.6 g
ND 0.373 1.05 2.11 B8BO053  07-Feb-18 l.16 g
ND 0.338 1.05 2.11 B8B0053 07-Feb-18 1.16 g
ND 0.291 1.05 2.11 B8B0053  07-Feb-18 l.16 g
ND 0.128 1.05 2.11 B8B0053 07-Feb-18 l.16 g
ND 0.208 1.05 2.11 B8B0033  07-Feb-18 1.16 2
% Recovery Limits Qualifiers Batch Extracted Samp Size

107 50- 150 B8B0053 07-Feb-18 .16 g
91.1 50- 150 B8B0053  07-Feb-18 I.16 g
91.2 50- 150 B8B0053 07-Feb-18 l.l6 g
94.7 50- 150 B8B0053 07-Feb-18 l.16g
83.6 50- 150 B8B0053 07-Feb-18 1.16g
925 50~ 150 B8BU053  07-Feb-18 l.16g
104 50- 150 B8B0053 07-Feb-18 l.l6g
93.5 50- 150 B8B0053  07-Feb-18 1.16 2
84.6 50- 150 B8B0053 07-Feb-18 l.16g
71.7 50- 150 B8B0053  07-Feb-18 l.16 g
75.1 50- 150 B8B0053 07-Feb-18 1.16 g
89.4 50- 150 B8B0053  (07-Feb-18 1.16 ¢
80.1 50- 150 B8B0053 07-Feb-18 l.l6 g

LCL-UCL- Lower control limit - upper control limit PFHxS. PFOA PFOS

The results are 1cported in dry weight Only the linear 1somer is 1eported for all other analytes
The sample size is reported in wet weight

Results 1eported to the DL

AAA Slzﬁ\'%

Vista ¥

VAL - PFAS

BEH C18

Analyzed Dilution

16-Feb-18 03:17
16-Feb-18 03:17
16-Feb-18 03:17
16-Feb-18 03:17
16-Feb-18 03:17
16-Feb-18 03:17
16-Feb-18 03:17
16-Feb-18 03:17
16-Feb-18 03:17
16-Feb-18 03:17
16-Feb-18 03:17
16-Feb-18 03:17
16-Feb-18 03:17
16-Feb-18 03:17
Analyzed

16-Feb-18 03:17
16-Feb-18 03:17
16-Feb-18 03:17
16-Feb-18 03:17
16-Feb-18 03:17
16-Feb-18 03:17
16-Feb-18 03:17
16-Feb-18 03:17
16-Feb-18 03:17
16-Feb-18 03:17
16-Feb-18 03:17
16-Feb-18 03:17
16-Feb-18 03:17

Dilution

and branched isomers
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Sample ID: WI-AF-SB608-08.509.5-0118

Client Data

Name: CH2M Hill

Project: NAS WI-AULT FIELD
Analyte
PFBS
PFHxA
PFHpA
PFHxS
PFOA
PFOS
PFNA
PFDA
MeFOSAA
PFUnA
EtFOSAA
PFDoA
PFTrDA
PFTeDA

Labeled Standards Type
13C3-PFBS IS
13C2-PFHxA IS
13C4-PFHpA IS
1802-PFHxS IS
13C2-PFOA 1S
13C8-PFOS IS
13C5-PFNA IS
13C2-PFDA IS
d3-MeFOSAA IS
13C2-PFUnA IS
d5-EtFOSAA 18
13C2-PFDoA IS
13C2-PFTeDA IS

DL - Detection Limit

Work Order 1800266

LOD - Limit ot Detection
LOQ - Limit of quantitation

Laboratory Data

Matrix: Soil Lab Sample: 1800266-09 Column:
Date Collected  23-Jan-18 15:55 Date Received: 07-Feb-18 10:29
% Solids: 88.2
Conc. (ng/g) DL LOD LOQ Qualifiers Batch Extracted Samp Size
ND 0.358 0.986 1.97 B8B0053 07-Feb-18 1.15g
ND 0.200 0.986 1.97 B8B0053 07-Feb-18 1.15¢
ND 0.202 0.986 1.97 B8B0053 07-Feb-18 115g
ND 0.306 0.986 1.97 B8B0053  07-Feb-18 1.15¢g
ND 0.233 0.986 1.97 B8B0053 07-Feb-18 1.15g
ND 0.833 0.986 1.97 B8B0053 07-Feb-18 1.15g
ND 0.175 0.986 1.97 B8B0053 07-Feb-18 1.15¢g
ND 0.252 0.986 1.97 B8B0033  07-Feb-18 1.15¢g
ND 0.298 0.986 1.97 B8B0053 07-Feb-18 1.15g
ND 0.349 0.986 1.97 B8B00353  (7-Feb-18 1.15¢
ND 0316 0.986 1.97 B8B0053 07-Feb-18 1.15g
ND 0.272 0.986 1.97 B8B0053  07-Feb-18 1.15g
ND 0.120 0.986 1.97 B8B0053 (07-Feb-18 1.15g
ND 0.195 0.986 1.97 B8B0053 07-Feb-18 1.15¢
% Recovery Limits Qualifiers Batch Extracted Samp Size
112 50- 150 B8B0053 07-Feb-18 1.15g
97.1 30- 150 B8B0053  (7-Feb-18 l.15g
96.0 50- 150 B8B0053 07-Feb-18 1.15g
105 50- 150 B8B0053  07-Feb-18 1.15¢
78.8 50- 150 B8B0053 07-Feb-18 1.15¢g
93.9 30 - 150 B8B0O053  07-Feb-18 1.15¢g
84.4 50- 150 B8B0053 07-Feb-18 1i5g
94.8 50- 150 B8B0053  07-Feb-18 1.15¢
90.2 50- 150 B8B0053 07-Feb-18 1.15g
93.9 50- 150 B8B0053  07-Feb-18 1.15¢g
86.8 50- 150 B8B0053 07-Feb-18 1.15¢g
97.0 50 - 150 B8B0053 07-Feb-18 1.15¢
73.5 50- 150 B8B0053 07-Feb-18 I.15g
LCL-UCL- Lower control hmit - upper control linut A PFOS

The results are 1eported in dry weight Only the hinea 1some is reported for all other analytes
I'he samiple size is reported in wet weight

Results 1eported to the DL

AN Sllcl\L%

Vista (j

Apclyteul a

VAL - PFAS
BEH C18
Analyzed Dilution

16-Feb-18 03:28
16-Feb-18 03:28
16-Feb-18 03:28
16-Feb-18 03:28
16-Feb-18 03:28
16-Feb-18 03:28
16-Feb-18 03:28
16-Feb-18 03:28
16-Feb-18 03:28
16-Feb-18 03:28
16-Feb-18 03:28
16-Feb-18 03:28
16-Feb-18 03:28
16-Feb-18 03:28
Analyzed

16-Feb-18 03:28
16-Feb-18 03:28
16-Feb-18 03:28
16-Feb-18 03:28
16-Feb-18 03:28
16-Feb-18 03:28
16-Feb-18 03:28
16-Feb-18 03:28
16-Feb-18 03:28
16-Feb-18 03:28
16-Feb-18 03:28
16-Feb-18 03:28
16-Feb-18 03:28

Dilution

and branched isomets
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Sample ID: WI-AF-SB608-3940-0118

Client Data

Name: CH2M Hill

Project: NAS WI- AULT FIELD
Analyte
PFBS
PFHxA
PFHpA
PFHxS
PFOA
PFOS
PFNA
PFDA
MeFOSAA
PFUnA
EtFOSAA
PFDoA
PFTrDA
PFTeDA

Labeled Standards Type
13C3-PFBS IS
13C2-PFHXA IS
13C4-PFHpA IS
1802-PFHxS IS
13C2-PFOA IS
13C8-PFOS IS
13C5-PFNA IS
13C2-PFDA IS
d3-MeFOSAA IS
13C2-PFUnA IS
d5-EtFOSAA IS
13C2-PFDoA IS
13C2-PFTeDA IS

DL - Detection Limit

Work Order 1800266

LOD - Limit ot Detection
LOQ - Limit of quantitation

Laboratory Data

Matrix: Soil Lab Sample: 1800266-10 Column:
Date Collected:  24-Jan-18 09:10 Date Received: 07-Feb-18 10:29
% Solids: 81.6
Conc. (ng/g) DL LOD LOQ Qualifiers Batch Extracted Samp Size
ND 0.397 1.09 2.19 B8B0053 07-Feb-18 1.12g
ND 0.222 1.09 2.19 B8B0053 07-Feb-18 1.12 ¢
ND 0.224 1.09 2.19 B8B0053 07-Feb-18 1.12g
ND 0.339 1.09 2.19 B8B0033 07-Feb-18 1.12 ¢
ND 0.258 1.09 2.19 B8B0053 07-Feb-18 1.12g
ND 0.924 1.09 2,19 B8B0053 07-Feb-18 1.12 ¢
ND 0.195 1.09 2.19 B8B0053 07-Feb-18 1.12g
ND 0.280 1.09 2.19 B8B0053  07-Feb-18 1.12¢g
ND 0.330 1.09 2.19 B8B0053 07-Feb-18 1.12g
ND 0.387 1.09 2.19 B8B0053 07-Feb-18 112 g
ND 0.351 1.09 2.19 B8B0053 07-Feb-18 1.12g
ND 0.302 1.09 2.19 B8B0053 07-Feb-18 1.12g
ND 0.133 1.09 2.19 B8B0053 07-Feb-18 1.12¢g
ND 0.217 1.09 2.19 B8B0053  07-Feb-18 1.12 ¢
% Recovery Limits Qualifiers Batch Extracted Samp Size
102 50- 150 B8B0053 07-Feb-18 1.12g
96.2 50 - 150 B8B0053  (07-Feb-18 1.12 g
88.3 50- 150 B8B0053 07-Feb-18 1.12g
96.6 50 - 150 B8B0053 07-Feb-18 1.12g
92.0 50- 150 B8B0053 07-Feb-18 1.12g
98.7 50- 150 B8B0053  07-Feb-18 1.12 g
95.9 50- 150 B8B0053 07-Feb-18 l.12g
84.6 50- 150 B8B0053  07-Feb-18 1.12 g
78.6 50- 150 B8B0053 07-Feb-18 1.12g
75.6 50 - 150 B8B0053 07-Feb-18 1.12 ¢
76.1 50- 150 B8B0053 07-Feb-18 1.12g
80.5 50- 150 B8B0053 07-Feb-18 1.12¢g
73.2 50- 150 B8B0053 07-Feb-18 1.12g

When reported, PFHXS, PFOA and PFOS
Only the linear isomer is 1eported for all other analytes

LCL-UCL- Lower contiol limit = upper control limit
The results are 1eported in dry weight

The sample size is reported in wet weight

Results 1cported to the DL

wslm\tiﬁ

meal

Vista (o

VAL - PFAS

BEH C18

Analyzed Dilution

16-Feb-18 03:40
16-Feb-18 03:40
16-Feb-18 03:40
16-Feb-18 03:40
16-Feb-18 03:40
16-Feb-18 03:40
16-Feb-18 03:40
16-Feb-18 03:40
16-Feb-18 03:40
16-Feb-18 03:40
16-Feb-18 03:40
16-Feb-18 03:40
16-Feb-18 03:40
16-Feb-18 03:40
Analyzed

16-Feb-18 03:40
16-Feb-18 03:40
16-Feb-18 03:40
16-Feb-18 03:40
16-Feb-18 03:40
16-Feb-18 03:40
16-Feb-18 03:40
16-Feb-18 03:40
16-Feb-18 03:40
16-Feb-18 03:40
16-Feb-18 03:40
16-Feb-18 03:40
16-Feb-18 03:40

Dilution
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Sample ID: WI-AF-SB609-00.501.5-0118

Client Data
Name: CH2M Hill
Project:

Location: SB609

Analyte

PFBS
PFHxA
PFHpA
PFHxS
PFOA
PFOS
PFNA
PFDA
MeFOSAA
PFUnA
EtFOSAA
PFDoA
PFTrDA
PFTeDA
Labeled Standards

13C3-PFBS
13C2-PFHXA
13C4-PFHpA
1802-PFHxS
13C2-PFOA
[3C8-PFOS
13C5-PFNA
13C2-PFDA
d3-MeFOSAA
13C2-PFUnA
d5-E{FOSAA
13C2-PFDoA
13C2-PFTeDA

DL - Detection Limit

Work Order 1800266

NAS WI-AULT FIELD

Type

IS
IS
IS
IS
IS
IS
IS
IS
IS
IS
IS
1S
IS

LOD - Limit of Detection
LOQ - Limit of quantitation

Laboratory Data

Matrix: Soil Lab Sample:
Date Collected:  24-Jan-18 13:45 Date Received:
% Solids:
Conc. (ng/g) DL LOD LOQ Qualifiers
ND 0.328 0.905 1.81
ND 0.184 0.903 1.81
ND 0.185 0.905 1.81
ND 0.280 0.905 1.81
ND 0.214 0.905 1.81
ND 0.764 0.903 1.81
ND 0.161 0.905 1.81
ND 0.232 0.905 1.81
ND 0.273 0.905 1.81
ND 0.320 0.905 1.81
ND 0.290 0.905 1.81
ND 0.250 0.905 1.81
ND 0.110 0.905 1.81
ND 0.179 0.905 1.81
% Recovery Limits Qualifiers
103 50- 150
95.2 50- 150
94.7 50- 150
92.1 50- 150
108 50- 150
92.4 50- 150
88.9 50- 150
104 50- 150
98.0 50- 150
98.9 50- 150
90.8 50- 150
109 50 - 150
115 50- 150

LCL-UCL- Lower control limit - upper control limit

The results are 1eported m dry weight
The sample size is reported in wet weight
Results ieported to the DL

wslbﬂllg

18002066-11
07-Feb-18 10:29
91.4

Batch

B8B0053
B8B0053
B8B0053
B8B0033
B8B0053
B8B0033
B8B0053
B8B0033
B8B0053
B8B0033
B8B0053
B8B0033
B8B0053
B8BUU33
Batch

B8B0053
B8B0053
B8B0053
B8B0053
B8B0053
B8B0053
B3B0053
B8B0053
B8B0053
B8B0053
B8B0053
B8B0053
B8B0053

Extracted

07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
Extracted
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18

Column:

Samp Size
121g
121g
121g
1.21g
121g
1.21g
1.21g
1.21g
1.21g
1.21g
121g
1.21g
1.21g
121

Samp Size
1.21g
121g
1.21g
1.21g
1.21g
1.21g
1.21g
1.21g
121g
1.21g
1.21g
1.21g
121g

When reported, PFHxS., PFOA and PFOS include both linear
Only the linear isomer is reported for all other analytes

Vista (i

A Clvial taborate

VAL - PFAS
BEH C18

Analyzed Dilution

16-Feb-18 04:26
16-Feb-18 04:26
16-Feb-18 04:26
16-Feb-18 04:26
16-Feb-18 04:26
16-Feb-18 04:26
16-Feb-18 04:26
16-Feb-18 04:26
16-Feb-18 04:26
16-Feb-18 04:26
16-Feb-18 04:26
16-Feb-18 04:26
16-Feb-18 04:26
16-Feb-18 04:26
Analvzed

16-Feb-18 04:26
16-Feb-18 04:26
16-Feb-18 04:26
16-Feb-18 04:26
16-Feb-18 04:26
16-Feb-18 04:26
16-Feb-18 04:26
16-Feb-18 04:26
16-Feb-18 04:26
16-Feb-18 04:26
16-Feb-18 04:26
16-Feb-18 04:26
16-Feb-18 04:26

Dilution

isomers
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Sample ID: WI-AF-SB609-0607-0118

Client Data
Name: CH2M Hill
Project:

Location:

SB609
Analyte

PFBS

PFHxA

PFHpA

PFHxS

PFOA

PFOS

PFNA

PFDA

MeFOSAA

PFUnA

EtFOSAA

PFDoA

PFTrDA

PFTeDA

Labeled Standards

13C3-PFBS
13C2-PFHxA
13C4-PFHpA
1802-PFHxS
13C2-PFOA
13C8-PFOS
13C5-PFNA
13C2-PFDA
d3-MeFOSAA
13C2-PFUnA
d5-EtFOSAA
13C2-PFDoA
13C2-PFTeDA

DL - Detection Limit

Work Order 1800266

NAS Wi- AULT FIELD

Type
IS
IS
IS
IS
1S
IS
IS
IS
IS
IS
IS
IS
IS

LOD - Limit of Detection
LOQ - Limit of quantitation

Matrix:
Date Collected

Soil
24-Jan-18 13:50

Conc. (ng/g) LOD
ND 0.329 0.907
ND 0.184 0.907
ND 0.186 0.907
ND 0.281 0.907
ND 0214 0.907
ND 0.766 0.907
ND 0.161 0.907
ND 0.232 0.907
ND 0.274 0.907
ND 0.321 0.907
ND 0.291 0.907
ND 0.250 0.907
ND 0.111 0.907
N wIJ 0180 0.907

% Recovery Limits
124 50- 150
98.7 50- 150
86.9 50- 150
99.7 50- 150
84.4 50- 150
89.7 50- 150
97.6 50- 150
79.6 30- 150
61.8 50- 150
75.3 50 - 150
61.3 50- 150
79.3 50- 150
374 50- 150

LCL-UCL- Lower control limit - upper control limit

The results are 1eported in dry weight
The sample size is reported in wet weight
Results 1eported to the DL

ped slzalip

Laboratory Data
Lab Sample:
Date Received:
% Solids:
LOQ Qualifiers

1.81
1.81
1.81
1.81
1.81
1.81
1.81
1.81
1.81
1.81
1.81
1.81
1.81
1.81
Qualifiers

H

1800266-12
07-Feb-18 10:29
84.8

Batch

B8B0053
B8B0033
B8B0053
B8BU033
B8B0053
B8B0053
B8B0053
B8B0053
B8B0053
B8B00V33
B8B0053
B8BU033
B8B0053
B8BU0O53
Batch

B8B0053
B8B0053
B8B0053
B8B0053
B8B0053
B8B0053
B8B0053
B8B0053
B8B0053
B8BU053
B8B0053
B8B0053
B8B0053

Extracted

07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
Extracted
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18

Column:

Samp Size

1.30 g
1.30 g
1.30 g
1.30 g
1.30 g
1.30 g
130 g
130g
1.30 g
1.30 g
1.30 g
130 g
1.30g
1.30g
Samp Size
1.30g
1.30g
1.30 g
1.30¢g
1.30g
1.30 g
1.30 g
1.30 g
1.30 g
130 g
1.30g
130 g
1.30g

Vista !

Apcherial babor

VAL - PFAS
BEH C18

Analyzed Dilution

16-Feb-18 04:37
16-Feb-18 04:37
16-Feb-18 04:37
16-Feb-18 04:37
16-Feb-18 04:37
16-Feb-18 04:37
16-Feb-18 04:37
16-Feb-18 04:37
16-Feb-18 04:37
16-Feb-18 04:37
16-Feb-18 04:37
16-Feb-18 04:37
16-Feb-18 04:37
16-Feb-18 04:37
Analyzed

16-Feb-18 04:37
16-Feb-18 04:37
16-Feb-18 04:37
16-Feb-18 04:37
16-Feb-18 04:37
16-Feb-18 04:37
16-Feb-18 04:37
16-Feb-18 04:37
16-Feb-18 04:37
16-Feb-18 04:37
16-Feb-18 04:37
16-Feb-18 04:37
16-Feb-18 04:37

Dilution

PFOS include both linear and branched 1sumers

Only the linear isomer is reported for all other analytes
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Sample ID: WI-AF-SB609P-0607-0118

Client Data
Name: CH2M Hill
Project:

Location: SB609

Analyte
PFBS

PFHxA
PFHpA
PFHxS

PFOA

PFOS

PFNA

PEDA
MeFOSAA
PFUnA
EtFOSAA
PFDoA
PFTrDA
PFTeDA
Labeled Standards
13C3-PFBS
13C2-PFHXA
13C4-PFHpA
1802-PFHxS
13C2-PFOA
13C8-PFOS
13C5-PFNA
13C2-PFDA
d3-MeFOSAA
13C2-PFUnA
d5-EtFOSAA
13C2-PFDoA
13C2-PFTeDA

DL - Detection Limit

Work Order 1800266

NAS WI-AULT FIELD

Type
IS
IS
IS
IN
IS
IS
IS
IS
IS
IS
IS
IS
IS

LOD - Limit of Detection
LOQ - Limit of quantitation

Matrix:
Date Collected:

Soil
24-Jan-18 13:55

Conc. (ng/g) DL LOD
ND 0.320 0.883
ND 0.179 0.883
ND 0.181 0.883
ND 0.274 0.883
ND 0.208 0.883
ND 0.746 0.883
ND 0.157 0.883
ND 0.226 0.883
ND 0.267 0.883
ND 0312 0.883
ND 0.283 0.883
ND 0244 0.883
ND 0.108 0.883
NMOWT 0175 0.883

% Recovery Limits
125 50- 150
104 50- 150
102 50- 150
99.9 30- 130
94.4 50- 150
104 50- 150
81.3 50- 150
82.4 30- 150
62.1 50- 150
83.8 50- 150
60.2 50- 150
76.5 50- 150
34.8 50- 150

LCL-UCL- Lower control limit - upper control limit

The results ar¢ 1eported in dry weight
The sample size 1s reported in wet weight
Results 1cported to the DL

A sleql@

Laboratory Data
Lab Sample:
Date Received:
% Solids:
LOQ Qualifiers

1.77
1.77
1.77
1.77
1.77
1.77
1.77
1.77
1.77
1.77
1.77
1.77
1.77
1.77
Qualifiers

H

1800266-13
07-Feb-18 10:29
84.6

Batch

B8B0053
B8B0053
B8B0053
B8B0053
B8B0053
B8B0053
B8B0053
B8B0053
B8B0053
B8B0U53
B8B0053
B8B0053
B8B0053
B8B0053
Batch

B8B0053
B8B0053
B8B0053
B8B0053
B8B0053
B8B0053
B8B0053
B8B0053
B8B0053
B8B0053
B8B0053
B8B0053
B8B0053

Extracted

07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
Extracted

07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18

Column:

Samp Size
1.34¢g
1.34¢
134g
1.34 ¢
1.34g
1.34 g
1.34g
1.34 g
1.34 g
1.34¢
134¢g
134 ¢
1.34g
1.34¢

Samp Size
1.34¢g
1.34¢
1.34¢
1.34¢
134¢
1.34¢
1.34¢g
1.34¢
1.34¢
1.34 g
1.34¢
1.34g
1.34g

Only the linear isome is 1eported for all other analytes

Vista >

Alciviiiaboratory

VAL - PFAS

BEH C18

Analyzed Dilution

16-Feb-18 04:48
16-Feb-18 04:48
16-Feb-18 04:48
16-Feb-18 04:48
16-Feb-18 04:48
16-Feb-18 04:48
16-Feb-18 04:48
16-Feb-18 04:48
16-Feb-18 04:48
16-Feb-18 04:48
16-Feb-18 04:48
16-Feb-18 04:48
16-Feb-18 04:48
16-Feb-18 04:48
Analyzed

16-Feb-18 04:48
16-Feb-18 04:48
16-Feb-18 04:48
16-Feb-18 04:48
16-Feb-18 04:48
16-Feb-18 04:48
16-Feb-18 04:48
16-Feb-18 04:48
16-Feb-18 04:48
16-Feb-18 04:48
16-Feb-18 04:48
16-Feb-18 04:48
16-Feb-18 04:48

Dilution

and branched isomets
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Sample ID: WI-AF-SB609-0708-0118

Client Data
Name: CH2M Hill
Project:

Location: SB609Y

Analyte
PFBS
PFHXA
PFHpA
PFHxS
PFOA
PFOS
PFNA
PFDA
MeFOSAA
PFUnA
EtFOSAA
PFDoA
PFTrDA
PFTeDA

Labeled Standards

13C3-PFBS
13C2-PFHXA
13C4-PFHpA
1802-PFHxS
13C2-PFOA
13C8-PFOS
13C5-PFNA
13C2-PFDA
d3-MeFOSAA
13C2-PFUnA
dS-EtFOSAA
13C2-PFDoA
13C2-PFTeDA

DL - Detection Limit

Work Order 1800266

NAS WI- AULT FIELD

Type

IS
IS
IS
IS
IS
IS
IS
IS
IS
IS
1S
IS
IS

LOD - Limit ot Detection
LOQ - Limit of quantitation

Laboratory Data

Matrix: Soil Lab Sample: 1800266-14 Column:
Date Collected  24-Jan-18 14:05 Date Received: 07-Feb-18 10:29
% Solids: 83.9
Conc. (ng/g) DL LOD LOQ Qualifiers Batch Extracted Samp Size
ND 0.404 1.1 223 B8B0053 07-Feb-18 1.07¢g
ND 0.226 1.1 223 B8B0053 07-Feb-18 1.07 g
ND 0.228 1.11 2.23 B8B0053 07-Feb-18 1.07g
ND 0.345 .11 2.23 B8B0053  07-Feb-18 1.07 g
ND 0.263 1.1 223 B8B0053 07-Feb-18 1.07g
ND 0.941 1.11 223 B8B0053  07-Feb-18 1.07 g
ND 0.198 1.1 223 B8B0053 07-Feb-18 1.07g
ND 0.285 .11 2.23 B8B0053  07-Feb-18 1.07 g
ND 0.336 1.11 2.23 B8B0053 (07-Feb-18 1.07 g
ND 0.394 111 223 B8B0053  07-Feb-18 1.07 g
ND 0.358 1.11 223 B8B0053 07-Feb-18 1.07g
ND 0.307 111 223 B8B0053  07-Feb-18 1.07¢g
ND 0.136 1.1 2.23 B8B0053 07-Feb-18 1.07g
ND 0.221 1.11 223 B8B0053  07-Feb-18 1.07 ¢
% Recovery Limits Qualifiers Batch Extracted Samp Size
120 50- 150 B8B0053 07-Feb-18 1.07g
96.1 50- 150 B8B0053  07-Feb-18 1.07g
78.7 50- 150 B8B0053 07-Feb-18 1.07g
94.6 50- 150 B8B0053  07-Feb-18 1.07 ¢
84.4 50- 150 B8B0053 07-Feb-18 1.07g
853 50- 150 B8B0053  07-Feb-18 1.07 g
79.1 50- 150 B8B0053 07-Feb-18 1.07¢g
99.8 50- 150 B8B0053  07-Feb-18 1.07 g
91.2 50- 150 B8B0053 07-Feb-18 1.07g
84.6 50 - 150 B8B0053  07-Feb-18 1.07g
104 50- 150 B8B0053 07-Feb-18 1.07¢
118 50- 150 B8B0053  07-Feb-18 1.07 g
126 50- 150 B8B0053 07-Feb-18 1.07 g

LCL-UCL- Lower contiol limit - upper control limit
The results are 1eported n dry weight Only the linear isvmer is reported for all other analytes
The sample size is reported in wet weight

Results iepoited to the DL

o S121 leg

Vista 14

VAL - PFAS

BEH C18

Analyzed Dilution

16-Feb-18 05:00
16-Feb-18 05:00
16-Feb-18 05:00
16-Feb-18 05:00
16-Feb-18 05:00
16-Feb-18 05:00
16-Feb-18 05:00
16-Feb-18 05:00
16-Feb-18 05:00
16-Feb-18 05:00
16-Feb-18 05:00
16-Feb-18 05:00
16-Feb-18 05:00
16-Feb-18 05:00
Analyzed
16-Feb-18 05:00
16-Feb-18 05:00
16-Feb-18 05:00
16-Feb-18 05:00
16-Feb-18 05:00
16-Feb-18 05:00
16-Feb-18 05:00
16-Feb-18 05:00
16-Feb-18 05:00
16-Feb-18 05:00
16-Feb-18 05:00
16-Feb-18 05:00
16-Feb-18 05:00

Dilution

and branched isomers
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Sample ID: WI-AF-SB609-3940-0118

Client Data
Name:
Project:
Location:

CH2M Hill

SB609

Analyte

PFBS
PFHxA
PFHpA
PFHxS
PFOA
PFOS
PFNA
PFDA
MeFOSAA
PFUnA
EtFOSAA
PFDoA
PFTrDA
PFTeDA
Labeled Standards

13C3-PFBS
13C2-PFHxA
13C4-PFHpA
1802-PFHxS
13C2-PFOA
13C8-PFOS
13C5-PFNA
13C2-PFDA
d3-MeFOSAA
13C2-PFUnA
d5-EtFOSAA
13C2-PFDoA
13C2-PFTeDA

DL - Detection Limit

Work Order 1800266

NAS WI- AULT FIELD

Type
IS
IS
IS
IS
IS
IS
IS
IS
IS
1S
IS
IS
IS

LOD - Limit of Detection
LOQ - Limit of quantitation

Matrix: Soil
Date Collected:  24-Jan-18 15:15
Conc. (ng/g) DL LOD
ND 0.377 1.04
ND 0.211 1.04
ND 0.213 1.04
ND 0.322 1.04
ND 0.245 1.04
ND 0.878 1.04
ND 0.185 1.04
ND 0.266 1.04
ND 0.314 1.04
ND 0.368 1.04
ND 0.334 1.04
ND 0.287 1.04
ND 0.127 1.04
ND 0.206 1.04
% Recovery Limits

116 50- 150
108 50- 150
100 50- 150
84.9 50- 150
99.6 50- 150
82.8 50- 150
106 50- 150
96.6 50- 150
79.2 50- 150
77.5 50- 150
76.6 50- 150
77.0 50- 150
103 50- 150

LCL-UCL- Lower contiol limit - upper control limit

The results are 1eported in dry weight

The samiple size is reported in wet weight
Results 1eported to the DL

b 5|24 |

Laboratory Data
Lab Sample:
Date Received:
% Solids:
LOQ Qualifiers

2.08
2.08
2.08
2.08
2.08
2.08
2.08
2.08
2.08
2.08
2,08
2.08
2.08
2.08
Qualifiers

Vista |5

VAL - PFAS

1800266-15 Column: BEH C18
07-Feb-18 10:29
80.9

Batch Extracted Samp Size Analyzed Dilution
B8B0053 07-Feb-18 1.19¢g 16-Feb-18 05:11
B8B0053 07-Feb-18 1.19g 16-Feb-18 05:11
B8B0053 07-Feb-18 1.19g 16-Feb-18 05:11
B8B0053 07-Feb-18 1.19g 16-Feb-18 05:11
B8B0053 07-Feb-18 1.19g 16-Feb-18 05:11
B8B0053 07-Feb-18 1.19g 16-Feb-18 03:11
B8B0053 07-Feb-18 1.19g 16-Feb-18 05:11
B8B0033 07-Feb-18 1.19g 16-Feb-18 05:11
B8B0053 07-Feb-18 1.19g 16-Feb-18 05:11
B8B0053  07-Feb-18 1.19¢g 16-Feb-18 05:11
B8B0053 (07-Feb-18 1.19g 16-Feb-18 05:11
B8B0033 07-Feb-18 1.19¢ 16-Feb-18 05:11
B8B0053 07-Feb-18 1.19g 16-Feb-18 05:11
B8B00U53 07-Feb-18 1.19 ¢ 16-Feb-18 05:11

Batch Extracted Samp Size Analyzed Dilution
B8B0053 07-Feb-18 1.19g 16-Feb-18 05:11
B8B0053  07-Feb-18 1.19¢ 16-Feb-18 05:11
B8B0053 07-Feb-138 1.19g 16-Feb-18 05:11
B8B0053 07-Feb-18 1.19g 16-Feb-18 05:11
B8B0053 07-Feb-18 1.19g 16-Feb-18 05:11
B8BU053  (07-Feb-18 1.19g 16-Feb-18 05:11
B8B0053 07-Feb-18 1.19g 16-Feb-18 05:11
B8B0O053 07-Feb-18 1.19¢g 16-Feb-18 05:11
B8B0053 07-Feb-18 1.19g 16-Feb-18 05:11
B8B0053  07-Feb-18 1.19g 16-Feb-18 05:11
B8B0053 07-Feb-18 1.19g 16-Feb-18 05:11
B8B0053 07-Feb-18 1.19g 16-Feb-18 05:11
B8B0053 07-Feb-18 1.19g 16-Feb-18 05:11

PFOS

both linear and branched isomers

Only the linear isomer is reported for all other analytes
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Sample ID: WI-AF-SB610-0001.5-0118

Client Data
Name: CH2M Hill
Project:

Location: SB610

Analyte
PFBS
PFHxA
PFHpA
PFHxS
PFOA
PFOS
PFNA
PFDA
MeFOSAA
PFUnA
EtFOSAA
PFDoA
PFTrDA
PFTeDA

Labeled Standards

13C3-PFBS
13C2-PFHxA
13C4-PFHpA
1802-PFHxS
13C2-PFOA
13C8-PFOS
13C5-PFNA
13C2-PFDA
d3-MeFOSAA
13C2-PFUnA
d5-EtFOSAA
13C2-PFDoA
13C2-PFTeDA

DL - Detection Limit

Work Order 1800266

NAS WI-AULT FIELD

Type
IS
IS
IS
IS
IS
1S
IS
IS
IS
IS
1S
IS
IS

LOD - Limit of Detection
LOQ - Limit ot quantitation

Vista

VAL - PFAS
Laboratory Data
Matrix: Soil Lab Sample: 1800266-16 Column: BEH C18
Date Collected:  25-Jan-18 15:50 Date Received: 07-Feb-18 10:29
% Solids: 86.0

Conc. (ng/g) DL LOD LOQ Qualifiers  Batch  Extracted Samp Size Analyzed  Dilution
ND 0.343 0.946 1.89 B8B0053 07-Feb-18 123g 16-Feb-18 05:23
ND 0.192 0.946 1.89 B8B0053 07-Feb-18 123 ¢ 16-Feb-18 05:23
ND 0.194 0.946 1.89 B8B0053 07-Feb-18 1.23 g 16-Feb-18 05:23
ND 0.293 0.946 1.89 B8B0053 07-Feb-18 1.23 g 16-Feb-18 05:23
ND 0.223 0.946 1.89 B8B0053 07-Feb-18 123 g 16-Feb-18 05:23
ND 0.799 0.946 1.89 B8B0053 07-Feb-18 1.23 ¢ 16-Feb-18 05:23
ND 0.168 0.946 1.89 B8B0053 (07-Feb-18 123 g 16-Feb-18 05:23
ND 0.242 0.946 1.89 B8B0053 07-Feb-18 1.23 ¢ 16-Feb-18 05:23
ND 0.286 0.946 1.89 B8B0053 07-Feb-18 123 g 16-Feb-18 05:23
ND 0.335 0.946 1.89 B8B0053  07-Feb-18 1.23 ¢ 16-Feb-18 05:23
ND 0.304 0.946 1.89 B8B0053 07-Feb-18 123 g 16-Feb-18 05:23
ND 0.261 0.946 1.89 B8B0U33  07-Feb-18 1.23 ¢ 16-Feb-18 05:23
ND 0.115 0.946 1.89 B8B0053 07-Feb-18 123 g 16-Feb-18 05:23
ND 0.187 0.946 1.89 B8B0053 (7-Feb-18 1.23 ¢ 16-Feb-18 05:23

% Limits Qualifiers Batch Extracted Samp Size Analyzed Dilution
108 50- 150 B8B0053 07-Feb-18 123 g 16-Feb-18 05:23
98.1 30- 150 B8B0O053 07-Feb-18 1.23 g 16-Feb-18 03:23
98.1 50- 150 B8B0053 07-Feb-18 123g 16-Feb-18 05:23
101 50- 150 B8B0053 07-Feb-18 1.23 ¢ 16-Feb-18 05:23
76.5 50- 150 B8B0053 07-Feb-18 1.23g 16-Feb-18 05:23
95.3 30- 150 B8B0053  (07-Feb-18 1.23 g 16-Feb-18 05:23
82.3 50- 150 B8B0053 07-Feb-18 1.23 g 16-Feb-18 05:23
79.2 50- 150 B8B0053 07-Feb-18 1.23 ¢ 16-Feb-18 05:23
754 50- 150 B8B0053 07-Feb-18 123 g 16-Feb-18 05:23
84.6 50- 150 B8B0053 07-Feb-18 123 g 16-Feb-18 05:23
84.2 50- 150 B8B0053 07-Feb-18 123 g 16-Feb-18 05:23
95.6 50- 150 B8B0053  07-Feb-18 1.23 g 16-Feb-18 05:23
102 50- 150 B8B0053 07-Feb-18 1.23 g 16-Feb-18 05:23

When reported, PFHxS, PFOA and PFOS include
Only the lincar isomer is reported for all other analytes

LCL-UCL- Lower control limit - upper control limit
The results ure 1eported in dry weight

The sample size ss reported in wet weight

Results ieported to the DL

) S124 |8

mear
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Sample ID: WI-AF-SB610-07.508-0118

Client Data
Name:
Project:
Location:

CH2M Hill

SB610
Analyte

PFBS

PFHxA

PFHpA

PFHxS

PFOA

PFOS

PFNA

PFDA

MeFOSAA

PFUnA

EtFOSAA

PFDoA

PFTrDA

PFTeDA

Labeled Standards

13C3-PFBS
13C2-PFHxA
13C4-PFHpA
1802-PFHxS
13C2-PFOA
13C8-PFOS
13C5-PFNA
13C2-PFDA
d3-MeFOSAA
13C2-PFUnA
dS-EtFOSAA
13C2-PFDoA
13C2-PFTeDA

DL - Detection Limit

Work Order 1800266

NAS Wi- AULT FIELD

Type
1S
IS
IS
I
IS
IS
IS
IS
IS
1S
IS
IS
IS

LOD - Limit of Detection
LOQ - Limit of quantitation

Laboratory Data

Matrix: Soil Lab Sample:
Date Collected:  25-)an-18 15:55 Date Received:
% Solids:
Cone. (ng/g) DL LOD LOQ Qualifiers
ND 0.343 0.945 1.89
ND 0.192 0.945 1.89
ND 0.194 0.945 1.89
ND 0.293 0.945 1.89
ND 0.223 0.945 1.89
ND 0.798 0.945 1.89
ND 0.168 0.945 1.89
ND 0.242 0.945 1.89
ND 0.285 0.945 1.89
ND 0.334 0.945 1.89
ND 0.303 0.945 1.89
ND 0.261 0.945 1.89
ND 0.115 0.945 1.89
ND 0.187 0.945 1.89
% Recovery Limits Qualifiers
121 50- 150
91.6 50- 150
93.6 50- 150
97.0 50- 150
101 50- 150
97.3 50- 150
83.6 50- 150
83.3 50 - 150
74.4 50- 150
83.2 50- 150
73.5 50- 150
91.7 50- 150
91.7 50- 150
LCL-UCL- Lower control limit - upper control limit When

The results are 1eported in diy weight
Ihe sample size is reported in wet weight
Results 1eported to the DL

M«-‘Sltﬂlt@

1800266-17
07-Feb-18 10:29
84.7

Batch

B8B0053
B8B0053
B8B0053
B8B0053
B8B0053
B8B0033
B8B0053
B8B0053
B8B0053
B8B0033
B8B0053
B8B0033
B8B0053
B8B0053
Batch

B8B0053
B8BUUS53
B8B0053
B8B0053
B8B0053
B8B0053
B8B0053
B8B0053
B8B0053
B8B0053
B8B0053
B8B0053
B8B0053

Extracted

07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
Extracted

07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18
07-Feb-18

Column:

Samp Size
1.25g
1.25¢
1.25g
1.25¢
1.25g
1.25¢
125¢
1.25¢
1.25g
1.25¢
1.25g
125 ¢
125¢
1.25¢

Samp Size
125¢g
1.25¢
1.25¢g
1.25¢
1.25¢g
1.25g
1.25g
1.25¢
1.25¢g
1.25g
1.25¢g
1.25¢
125g

Only the linear isomer is reported for all other analytes

Vista 14+

VAL - PFAS

BEH C18

Analyzed Dilution

16-Feb-18 05:34
16-Feb-18 05:34
16-Feb-18 05:34
16-Feb-18 05:34
16-Feb-18 05:34
16-Feb-18 05:34
16-Feb-18 05:34
16-Feb-18 05:34
16-Feb-18 05:34
16-Feb-18 05:34
16-Feb-18 05:34
16-Feb-18 05:34
16-Feb-18 05:34
16-Feb-18 05:34
Analyzed
16-Feb-18 05:34
16-Feb-18 05:34
16-Feb-18 05:34
16-Feb-18 05:34
16-Feb-18 05:34
16-Feb-18 05:34
16-Feb-18 05:34
16-Feb-18 05:34
16-Feb-18 05:34
16-Feb-18 05:34
16-Feb-18 05:34
16-Feb-18 05:34
16-Feb-18 05:34

Dilution
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E RONMEN
Data Services, Inc.

DATA VALIDATION SUMMARY REPORT
NAS WHIDBEY ISLAND, WASHINGTON

Client: CH2M HILL, Inc., Corvallis, Oregon
SDG: 1800267
Laboratory: ~ Vista Analytical Laboratoty, El Dorado Hills, California
Site: NAS Whidbey Island, Ault Field, CTO-4041, Washington
Date: May 29, 2018
PFCs
EDSID Client Sample ID Laboratory Sample ID Matrix
1 WI-AF-EB05-SO-0118 1800267-01 Water
2 WI-AF-FB-012018 1800267-02 Water
3 WI-AF-EB06-SO-0118 1800267-03 Water
4 WI-AF-FB-012218 1800267-04 Water
5% WI-AF-FB-012318 1800267-05 Water
6 WI-AF-EB07-SO-0118 1800267-06 Water
7 WI-AF-FB-012418 1800267-07 Water
8 WI-AF-EB08-SO-0118 1800267-08 Water
9 WI-AF-EB09-SO-0118 1800267-09 Water
10 WI-AF-FB-012518 1800267-10 Water

*Sample not received but listed on EOC

A full data validation was performed on the analytical data for five aqueous field blank samples and
five aqueous equipment blank samples collected on January 20-25, 2018 by CH2M HILL at the
NAS Whidbey Island Ault Field site in Washington. The samples were analyzed under the EPA
Method “Determination of Selected Petfluorinated Alkyl Acids in D g Water by Solid Phase
Extraction and Liquid Chromatogtaphy/Tandem Mass Spectrometry (LC/MS/MS)”.

Specific method references ate as follows:

USEPA Method 537 Modified

The data have been validated according to the protocols and quality control (QC) requirements of
the analytical method, the Final Sampling and Analysis Plan Phase I Site Investigation for Per- and
Polyfluoroalkyl Substances in Soil and Groundwater Ault Field, February 2018, and the USEPA
National Functional Guidelines for Organic Data Review as follows:

‘The USEPA “Contract Laboratoties Program National Functional Guidelines
for Organic Superfund Methods Data Review,” January 2017;

and the reviewer's professional judgment.

The following data quality indicators were reviewed for this report:

177 Herman Melville Avenue - Newport News, Virginia 23606 - Telephone: 757-564-0090 - Fax: 757-564-0086 - www.env-data.com



Organics

Date Completeness, Case Natrative & Custody Documentation
Holding times
Liquid Chromatography/Mass Spectrometty (LC/MS) Tuning
Initial and continuing calibration summaties
Method blank and field QC blank contamination

+  Matrix Spike/Matrix Spike Duplicate (MS/MSD) recoveries

o+ Laboratory Control Sample/Laboratory Control Sample Duplicate (LCS/LCSD)
recoveties
Internal standard area and retention time summaty forms
Target Compound Identification
Compound Quantitation
Field Duplicate sample precision

A full (Level IV) data validation was perfotmed with this review including a recalculation of 10% of
the detected results in the samples.

There were no rejections of data.

Overall the data is acceptable for the intended purposes as qualified for the deficiencies detailed in
this repott.

Please note that any results qualified (U) due to blank contamination may be then qualified (J) due to
another action. Therefore, the results may be qualified (UJ) due to the culmination of the blank
contaminations and actions from other exceedances of QC criteria.

+ The case narrative and chain-of-custody documentation wetre included in the data package as
required. All critetia were met.

Holding Times

+ All samples were extracted within 14 days for water samples and analyzed within 28 days
except for the following.

EDS Sample ID Date Collected Date Extracted # Davs Qualifier
1 1/20/18 2/8/18 19 1/01
2 1/20/18 2/8/18 19 1/U1
Environmental Data Services, Inc. 20f5 NAS Whidbey Island

May 29, 2018 SDG #: 1800267



EDS Sample ID Date Collected Date Extracted # Days

3 1/22/18 2/8/18 17
4 1/22/18 2/8/18 17
6 1/23/18 2/8/18 16
7 1/24/18 2/8/18 15
8 1/24/18 2/8/18 15

LC/MS Tuning

o All criteria were met.

Initial Calibration

Qualifier
1/U1
1/U7
1/U1
1/U1
1/U1

» All relative standard deviation (%RSD) and/ot correlation coefficients criteria were met.

+ All percent difference (%D) and 