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5.

10.

11.

Above the bentonite seal, an annular seal of cement-bentonite grout will be placed. The
cement-bentonite grout will be installed continuously in one operation from the bottom of
the space to be grouted to the ground surface through a tremie pipe. The tremie pipe must
be plugged at the bottom and have small openings along the sides of the bottom 1-foot
length of pipe. This will allow the grout to discharge laterally into the borehole and not
disturb the bentonite pellet seal.

Well Completion

For monitoring wells that will be completed above-grade, a locking steel protective casing set
in a concrete pad will be installed. The steel protective casing will extend at least 2 feet into
the ground and 3 feet above ground but should not penetrate the bentonite seal. The
concrete pad will be square, approximately 2 feet per side (unless otherwise specified in the
project plans) and poured into wooden forms. The concrete will be sloped away from the
protective casing.

Guard posts may be installed in high-traffic areas for additional protection. Four steel guard
posts will be installed around the protective casing, within the edges of the concrete pad.
Guard posts will be concrete-filled, at least 2 inches in diameter, and will extend at least

2 feet into the ground and 3 feet above the ground. The protective casing and guard posts
will be painted with an epoxy paint to prevent rust.

For monitoring wells with flush-mount completions, Morrison 9-inch or 12-inch 519 manhole
cover or equivalent, with a rubber gasket and drain will be installed. The top of the manhole
cover will be positioned approximately 1 inch above grade. A square concrete pad,
approximately 2 feet per side (unless otherwise specified in the project plans), will be
installed as a concrete collar surrounding the road box cover, and will slope uniformly
downward to the adjacent grade. The road box and installation thereof will be of sufficient
strength to withstand normal vehicular traffic.

Concrete pads installed at all wells will be a minimum of 6 inches below grade. The concrete
pad will be 12-inches thick at the center and taper to 6-inch thick at the edge. The surface of
the pad should slope away from the protective casing to prevent water from pooling around
the casing. Protective casing, guard posts, and flush mounts will be installed into this
concrete.

Each well will be properly labeled on the exterior of the locking cap or protective casing with
a metal stamp indicating the permanent well number.

C. Well Development

1.

Well development will be accomplished using a combination of surging throughout the well
screen and pumping, until the physical and chemical parameters of the discharge water that
are measured in the field have stabilized and the turbidity of the discharge water is
substantially reduced. Fine-grained materials in the surficial aquifer at the site may not allow
low turbidity results to be achieved.
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2. The surging apparatus will include a tight-fitting surge block. Well development will begin by
surging the well screen, starting at the bottom of the screen and proceeding upwards,
throughout the screened zone. Following surging, the well will be pumped to remove the
fine materials that have been drawn into the well. During pumping, measurements of pH,
temperature, turbidity and specific conductance will be recorded.

3. Development will continue by alternately surging and pumping until the discharge water is
free from sand and silt, the turbidity is substantially reduced, and the pH, temperature, and
specific conductance have stabilized at regional background levels, based on historical data.
Development will continue for a minimum of one hour until the water removed from the
well is as clear of turbidity as practicable.

4. Well development equipment will be decontaminated prior to initial use and after the
development of each well. Decontamination procedures are detailed in SOP
Decontamination of Personnel and Equipment. Water generated during well development
will be contained and managed as detailed in the SOP Disposal of Waste Fluids and Solids
and the Investigation Derived Waste Management Plan.

V. Attachments

e Schematic diagram of shallow monitoring well construction (MWSingleDiag.xls)
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Water-Level Measurements

Purpose and Scope

The purpose of this procedure is to provide a guideline for the measurement of the depth to groundwater
in piezometers and monitoring wells, even where a second phase of floating liquid (e.g., gasoline) is
encountered, and on staff gauges in surface-water bodies. This SOP includes guidelines for discrete
measurements of static water levels and does not cover the use of continuously recording loggers (see
SOP Use of Data Loggers and Pressure Transducers).

Equipment and Materials

e Electronic water-level meter (Solinst” or equivalent) with a minimum 100-foot tape; the tape should
have graduations in increments of 0.01 feet or less

e Interface probe (Solinst” Model 122 Interface Meter or equivalent)

Procedures and Guidelines

Verify that the unit is turned on and functioning properly. Slowly lower the probe on its cable into the
piezometer or well until the probe just contacts the water surface; the unit will respond with a solid tone
or light signal. Note the depth from a reference point indicated on the piezometer or well riser. Typically,
this is the top of the PVC casing. If no reference is clearly visible, measure the depth to water from the
northern edge of the PVC casing. If access to the top of the PVC casing is difficult, sight across the top of
the locking casing adjacent to the measuring point, recording the position of the cable when the probe is
at the water surface.

Measure the distance from this point to the closest interval marker on the tape and record the water level
reading in the logbook. Water levels will be measured to the nearest 0.01-foot. Also, when specified in the
project plans, measure and record the depth of the piezometer or well. The depth of the piezometer or
well may be measured using the water-level probe with the instrument turned off.

Free product light or dense nonaqueous phase liquid may be present in the piezometer or well. If the
presence of free product is suspected, the thickness of the product should be determined using
appropriate equipment (e.g., Solinst” Model 122 Interface Meter). The depth to water also is determined
with this equipment and the water-level meter should not be used in the piezometer or well as long as
product is present. Typically, a constant sound is emitted from the device when free product is
encountered and an alternating on/off beep sound is emitted when water is encountered.

The apparent elevation of the water level in the well or piezometer is determined by measuring both the
apparent depth to water and the thickness of free product. The corrected water-level elevation is
calculated by the following equation:

WL, = WI, + (Free-product thickness x 0.80)

Where WL, = Corrected water-level elevation
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WI, = Apparent water-level elevation
0.80 = Typical value for the density of petroleum hydrocarbon products.

If free product is detected on the surface of the water in the piezometer or well, the value of sampling
should be reconsidered because of the potential for contaminating the sampling equipment.

Staff gauges may be installed in some surface-water bodies. These facilities typically are constructed by
attaching a calibrated, marked staff gage to a wood or metal post, driving the post into the bottom of the
surface-water body, and surveying the elevation of the top of the post to a resolution or 0.01-foot. The
elevation of the water in the surface-water body then can be determined by reading off the distance the
water level is from the top of the post. A shield or other protection may be needed to calm the
fluctuations in water level if the gauge is installed at a location exposed to wind or wave.

Attachments

None.

Key Checks

e Before each use, verify that the battery is charged by pressing the test button on the water-level
meter.

e Verify that the unit is operating correctly by testing the probe in distilled or de-ionized water. Leave
the unit turned off when not in use.
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Civil Surveying

|.  Purpose and Scope

The SOP describes survey procedures to be used on CLEAN projects. Modified third-order survey
procedures will be used for most surveying. Geographic Positioning System techniques will be used for
measurement of some horizontal coordinates. These procedures are general guidelines only and are in no
way intended to replace the specifications in the surveyor’s subcontract.

A.

Records and Definitions

All field notes should be kept in bound books. Each book should have an index. Each page of field
notes should be numbered and dated and should show the initials of all crew members. The
person taking field notes will be identified in the log. Information on weather (wind speed/wind
direction, cloud cover, etc.) and on other site conditions should also be entered in the notes.
Notes should also include instrument field identification number and environmental settings.
Graphite pencils or waterproof ballpoint pens should be used. Erasing is not acceptable; use a
single-strike-through and initial it. The notekeeping format should conform to the Handbook of
Survey Notekeeping by William Pafford. A survey work drawing with grid lines and at the scale of
the topographic map should be prepared for all survey field work. Field notebooks will be
available on site.

The following terms are defined to clarify discussion in this SOP:

e North American Datum (NAD) -The standard geodetic datum on the North American
continent.

e National Geodetic Vertical Datum (NGVD) - The vertical-control datum used (1929 or later) by
the National Geodetic Survey for vertical control.

e Horizontal Control - Horizontal location of an object from surveyed corners or other features
on permanent land monuments in the immediate site area. Will be based on North American
Datum (NAD) 1983 and state plane grid systems.

e Vertical Control - Vertical location of an object compared to the adjacent ground surface.

e Bench Mark - Precisely determined elevation above or below sea level. May also have
horizontal control (northing, easting) determined for location.

II.  Surveying

A.

Horizontal Survey

Horizontal angular measurements shall be made with a 20-second or better theodolite or transit.
When using a 20-second instrument the horizontal angles shall be turned four times (two each
direct and inverted) with the mean of the fourth angle being within 5 seconds of the mean of the
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second angle. When using a 10-second or better instrument the angles shall be doubled (once
each direct and inverted), with the mean of the second angle within 5 seconds of the first angle.
The minimum length of any traverse courses shall be 300 feet.

Distance measurements shall be made with a calibrated steel tape corrected for temperature and
tension or a calibrated electronic distance meter (EDM). When using an EDM the parts per million
(PPM), curvature and refraction corrections shall be made. Vertical angle measurements used for
distance slope corrections shall be recorded to the nearest 20 seconds of arc deviation from the
horizontal plane. Horizontal locations will be surveyed to within 0.05-foot of the true location.

Horizontal traverse stations shall be established and referenced for future use. All stations shall
be described in the field notes with sufficient detail to facilitate their recovery at a later date. The
station shall consist of a permanent mark scribed on facilities such as sidewalks, curbs, concrete
slabs, or iron rod and cap.

The horizontal location will be referenced to NAD83 and the appropriate state plane grid system.

Some horizontal coordinates will be measured using Geographic Positioning System (GPS)
equipment. This approach will be used in particular for determining the coordinates of surface-
water and sediment sampling locations, and may be used also for determining the locations of
piezometers and monitoring wells. The GPS survey will be performed by staff trained in the use of
the equipment and will conform to guidance provided by the manufacturer.

B.  Vertical Survey

When practical, vertical control will be referenced to the National Geodetic Vertical Datum
(NGVD) of 1929, obtained from a permanent benchmark. If practical, level circuits should close on
a known benchmark other than the starting benchmark. The following criteria shall be met in
conducting the survey:

e Instruments shall be pegged weekly or after any time it is dropped or severely jolted.

e Foresight and backsight distances shall be reasonably balanced and shall not be greater than
250 feet in length.

e No side shot shall be used as a beginning or ending point in another level loop.
e Rod readings shall be made to 0.01-foot and estimated to 0.005-foot.
e Elevations shall be adjusted and recorded to 0.01-foot.

Temporary benchmarks (TBMs) shall be established and referenced for future use. All TBMs shall
be described in the field notes with sufficient detail to facilitate their recovery at a later date. The
TBMs shall consist of a permanent mark scribed on facilities such as sidewalks, curbs, concrete
slabs, etc. or spikes set in the base of trees (not power poles), or tops of anchor bolts for
transmission line towers, etc. (Horizontal traverse stations will not be considered as a TBM but
may be used as a permanent turning point.)

1. Traverse Computations and Adjustments

Traverses will be closed and adjusted in the following manner:
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C.

- Step One—Coordinate closures will be computed using unadjusted bearings and
unadjusted field distances.

- Step Two—Coordinate positions will be adjusted (if the traverse closes within the
specified limits) using the compass rule.

- Step Three—Final adjusted coordinates will be labeled as "adjusted coordinates."
Field coordinates should be specifically identified as such.

- Step Four—The direction and length of the unadjusted error of closure, the ratio
of error, and the method of adjustment shall be printed with the final adjusted
coordinates.

2. Level Circuit Computations and Adjustments

Level circuits will be closed and adjusted in the following manner:

- For a single circuit, elevations will be adjusted proportionally, provided the raw
closure is within the prescribed limits for the circuit.

- In a level net where the elevation of a point is established by more than one
circuit, the method of adjustment should consider the length of each circuit, the
closure of each circuit, and the combined effect of all the separate circuit closures
on the total net adjustments.

Piezometer and Monitoring-Well Surveys

Piezometer and monitoring-well locations will be surveyed only after the installation of the
protective casing, which is set in concrete. The horizontal plane survey accuracy is +0.05-foot and
is measured to any point on the protective-casing cover. The vertical plane survey must be
accurate to +0.01-foot. The following two elevations will be measured at piezometers and
monitoring wells:

e Top of the piezometer or well riser (not on the protective casing), preferably on the north side
e Ground surface, preferably on the north side of the well

If no notch or mark exists, the point at which the elevation was measured on the inner casing shall
be described so that water-level measurements may be taken from the same location.

Grid Surveys

Selected soil boring locations may be located by the survey crew after the soil borings are
complete. The selected borings will be staked in the field by the field team leader. The stake will
be marked with the boring number for reference. The horizontal plane survey accuracy is + 1 foot
and is measured to any point on the ground surface immediately adjacent to the stake.
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Exhibit A. Standards for Modified Third-order Plane Surveys

Traverse

Max Number of bearing course between azimuth checks

Astronomical bearings: standard error of results

Azimuth closure at azimuth checkpoint not to exceed
Standard error of the mean for length measurements

Position closure per loop in feet before azimuth adjustment

30

61/

o AN

1in 50,000

1:10,000

Leveling

Levels error of closure per loop in feet

0.05 VM

N = the number of stations for carrying bearing

M = the distance in miles
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Sampling Contents of Tanks and Drums

Scope and Application

This procedure provides an overview approach and guidelines for the routine sampling of drums and
tanks. Its purpose is to describe standard procedures and precautions which are applied in sampling
drums and tanks. Procedures for opening drums with the individual instruments are included in
Attachment D.

The samples obtained may be used to obtain physical chemical or radiological data. The resulting data
may be qualitative or quantitative in nature and are appropriate for use in preliminary surveys as well as
confirmatory sampling.

Summary of Methods

Drums are generally sampled by means of sampling tubes such as glass sample tubes or COLIWASA
samplers. In either case, the sampling tube is manually inserted into the waste material. A sample of the
drum contents is withdrawn by the sampling device. Should a drum contain bottom sludge, a glass tube
will be used to retrieve a sample of this as well.

Storage tank and tank trailers, because of their greater depths, require sampling devices that can be
lowered from the top, filled at a particular depth, and then withdrawn. Such devices are a COLIWASA, a
Kemmerer depth sampler, or a Bacon Bomb. Where samples of bottom sludge are desired, a gravity corer
can be utilized. This heavy tube with a tapered nose piece will penetrate the sludge as it free falls through
the tank.

Comments

The sampling of tanks, containers, and drums present unique problems not associated with
environmental samples. Containers of this sort are generally closed except for small access ports,
manways, or hatches on the larger vessels, or taps and bungs on smaller drums. The physical size, shape,
construction material, and location of access limit the types of equipment and methods of collection that
can be used.

When liquids are contained in sealed vessels, gas vapor pressure can build up, sludges can settle out, and
density layerings (stratification) can develop. Bulging drums may be under pressure and extreme caution
should be exercised. The potential exists for explosive reactions or the release of noxious gases when
containers are opened. All vessels should be opened with extreme caution. Check the HSP for the level of
personnel protection to be worn. A preliminary sampling of any headspace gases is warranted. As a
minimum, a preliminary check with a MultiRAE or equivalent may be of aid in selecting a sampling
method.

In most cases it is impossible to observe the contents of these sealed or partially sealed vessels. Since
some layering or stratification is likely in any solution left undisturbed over time, a sample must be taken
that represents the entire depth of the vessel.
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V. Required Equipment and Apparatus

V.

1. Health and safety equipment/materials: As listed in the site safety plan.

2. Sampling equipment: COLIWASA, glass sample tubes, Kemmerer depth sampler, Bacon Bomb,
gravity corer.

3. Tools: Rubber mallet, bung wrench, speed wrench with socket, etc., (all non-sparking), paint
marker.

4, Heavy equipment: Backhoe equipped with explosion shield, drum grappler, and 3-foot copper-
beryllium (non-sparking) spike with 6-inch collar (to puncture top of drums for sampling, if
necessary).

5. Sample Containers: As specified in the field sampling plan.

Procedures

A.  Drums

NOTE: DO NOT open more than one drum at a time. Each drum must be handled and sampled as
a separate entity to reduce vapors in the sampling area.

1. Drums will be sampled on an area-by-area basis. Drums will be sampled after they have
been placed in overpack drums but before they are transferred from the excavation to
the onsite storage area.

2. Record, in logbook, all pertinent information from visual inspection of drum (e.g., physical
condition, leaks, bulges, and labels). Label each drum with a unique identifying number.

If possible, stage drums for easy access.
If necessary, attach ground strap to drums and grounding point.

Remove any standing material (water, etc.) from container top.

o v o~ W

Using non-sparking tools, carefully remove the bung or lid while monitoring air quality
with appropriate instruments. If necessary (and as a last resort), the non-sparking spike
affixed to the backhoe can also be used to puncture the drum for sampling. See
Attachment D for method of drum opening. Record air-quality monitoring results.

7. When sampling a previously sealed vessel, a check should be made for the presence of
bottom sludge. This is accomplished by measuring the depth to apparent bottom, then
comparing it to the known interior depth.

8. Agitation to disrupt the layers and rehomogenize the sample is physically difficult and
almost always undesirable. If the vessel is greater than 3 feet in depth (say, a 55-gallon
drum), the appropriate sampling method is to slowly lower the sampling device (i.e.,
suction line of peristaltic pump, glass tube) in known increments of length. Discrete
samples can be collected from various depths, then combined or analyzed separately. If
the depth of the vessel is greater than the lift capacity of the pump, an at-depth water
sampler, such as the Kemmerer or Bacon Bomb type, may be required.



10.

11.

12.

13.
14.

15.
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Extract a representative sample from the drum using a glass rod, COLIWASA, Bacon
Bomb, Kemmerer bottle, or gravity corer (See Attachments). Ensure that the entire depth
of material is penetrated. Depending on the size of the opening of the drum, three to four
takes should be collected from random locations across the drum surface, to ensure a
representative sample. Any observed stratification must be recorded in logbook, including
number and thickness of the layers and a conceptualized sketch.

Record a visual description of the sample (e.g., liquid, solid, color, viscosity, and percent
layers).
When possible, sampling equipment (like glass tubes) should be expendable and be left

inside the drum for disposal with drum contents, once sampling is completed.

Place lid, bung, cap, etc., back in place on drum. Tighten hand tight. If necessary, the
sampling port can be sealed using a cork.

Wipe up spilled material with lab wipes. Wipe off sample containers.

Mark the drum with a unique sample identification number and date using a paint
marker.

Samples will be handled as high hazard samples. Samples will be placed in containers
defined according to the analytical needs, wiped clean, and then packed in paint cans for
shipping. Packaging, labeling, and preparation for shipment procedures will follow
procedures as specified in the field sampling plan.

Underground Storage Tanks

1.

A sampling team of at least two people is required for sampling—one will collect samples,
the other will relay required equipment and implements.

Sampling team will locate a sampling port on the tank. Personnel should be wearing
appropriate protective clothing at this time and carrying sampling gear.

Do not attempt to climb down into tank. Sampling MUST BE accomplished from the top.

Collect a sample from the upper, middle, and lower section of the tank contents with one
of the recommended sampling devices.

If compositing is necessary, ship samples to laboratory in separate containers for
laboratory compositing.

Samples will be handled as hazardous. Samples will be placed in appropriate containers
and packed with ice in a cooler. Packaging, labeling, and preparation for shipment will
follow procedures specified in the field sampling plan.

Tank Trailers or Above-Ground Storage Tanks

1.

A sampling team of two is required. One will collect samples, the other will relay required
equipment and implements.
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2. Samples will be collected through the manhole (hatch) on top of the tanker or the fill
port. Do not open valves at the bottom. Before opening the hatch, check for a pressure
gauge or release valve. Open the release valve slowly to bring the tank to atmospheric
pressure.

3. If tank pressure is too great, or venting releases large amounts of toxic gas, discontinue
venting and sampling immediately. Measure vented gas with organic vapor analyzer and
explosimeter.

4, If no release valve exists, slowly loosen hatch cover bolts to relieve pressure in the tank.
(Again, stop if pressure is too great.)

5. Once pressure in tank has been relieved, open the hatch and withdraw sample using one
of the recommended sampling devices.

6. Sample each trailer compartment.

7. If compositing is necessary, ship samples to laboratory in separate containers for
laboratory compositing.

8. Samples will be handled as hazardous. Samples will be placed in appropriate containers
and packed with ice in a cooler. Packaging, labeling, and preparation for shipment will
follow procedures specified in the field sampling plan.

D. Refer to Attachment B for procedures for sampling with appropriate
devices as follows:

1. Drum
Glass tube Procedure 1
COLIWASA Procedure 2
2. Storage Tank and Tank Trailer
COLIWASA Procedure 2
Bacon Bomb Procedure 3
Gravity Corer Procedure 4

(for bottom sludge)

E. Contamination Control

Sampling tools, instruments, and equipment will be protected from sources of contamination
prior to use and decontaminated after use as specified in SOP Decontamination of Personnel and
Equipment. Liquids and materials from decontamination operations will be handled in accordance
with the waste management plan. Sample containers will be protected from sources of
contamination. Sampling personnel shall wear chemical resistant gloves when handling any
samples. Gloves will be decontaminated or disposed of between samples.
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Attachments
Collection of Liquid-Containerized Wastes Using Glass Tubes
Sampling Containerized Wastes Using the Composite Liquid Waste Sample (COLIWASA)
Sampling Containerized Wastes Using the Bacon Bomb Sampler

1
2
3
4, Gravity Corer for sampling Sludges in Large Containers
5 Construction of a Typical COLIWASA

6

Drum Opening Techniques and Equipment
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VI. Field Checklist

Sampling Instruments Labels

Tools Sampling and Analysis Plan
Rubber Mallet Health and Safety Plan
Logbook Decontamination Equipment
Safety Glasses or Monogoggles Lab Wipes

Safety Shoes Lab Spatulas or Stainless Steel

. Spoons
Ice/Cooler, as required P

Custody Seals, as required Chemical Preservatives, as required
Chain-of-Custody Forms Approp.rlate Containers for Waste
and Equipment

Drum Labels, as required
Duct Tape

Paint Marker, if drum sampling Plastic Sheeting

Black Indelible Pen

Monitoring Instruments
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Collection of Liquid-Containerized Wastes Using
Glass Tubes

Discussion

Liquid samples from opened containers (i.e., 55-gallon drums) are collected using lengths of glass tubing.
The glass tubes are normally 122 centimeters long and 6 to 16 millimeters inside diameter. Larger
diameter tubes may be used for more viscous fluids if sampling with the small diameter tube is not
adequate. The tubing is broken and discarded in the container after the sample has been collected,
eliminating difficult cleanup and disposal problems. This method should not be attempted with less than a
two-person sampling team.

A.

Uses

This method provides for a quick, relatively inexpensive means of collecting concentrated
containerized wastes. The major disadvantage is from potential sample loss that is especially
prevalent when sampling low-viscosity fluids. Splashing can also be a problem and proper
protective clothing should always be worn.

Note:

A flexible tube with an aspirator attached is an alternative method to the glass tube and

allows various levels to be sampled discretely.

Procedures for Use

1.
2.

Remove cover from sample container.

Insert glass tubing almost to the bottom of the container. Tubing should be of sufficient
length so that at least 30 centimeters extend above the top of the container.

Allow the waste in the drum to reach its natural level in the tube.
Cap the top of the tube with a safety-gloved thumb or a stopper.

Carefully remove the capped tube from the drum. If the tube has passed through more
than one layer, the boundary should be apparent in the glass tube.

Insert the bottom, uncapped end into the sample container.

Partially release the thumb or stopper on the top of the tube and allow the sample to
slowly flow into the sample container. If separation of phases is desired, cap off tube
before the bottom phase has completely emptied. It may be advisable to have an extra
container for “waste,” so that the fluid on either side of the phase boundary can be
directed into a separate container, allowing collection of pure phase liquids in the sample
containers. The liquid remaining after the boundary fluid is removed is collected in yet a
third container. NOTE: It is not necessary to put phases in separate containers if analysis
of separate phases is not desired.
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8.
9.

Repeat steps 2 through 6 if more volume is needed to fill the sample container.

Remove the tube from the sample container and replace the tube in the drum, breaking
it, if necessary, in order to dispose of it in the drum.

Optional Method (if sample of bottom sludge is desired)

1.
2.

Note:

Remove the cover from the container opening.

Insert glass tubing slowly almost to the bottom of the container. Tubing should be of
sufficient length so that at least 30 cm extends above the top of the container.

Allow the waste in the drum to reach its natural level in the tube.

Gently push the tube towards the bottom of the drum into the sludge layer. Do not force
it.

Cap the top of the tube with a safety-gloved thumb or stopper.

Carefully remove the capped tube from the drum and insert the uncapped end into the
sample container.

Release the thumb or stopper on the top of the tube and allow the sample container to
fill to approximately 90 percent of its capacity. If necessary, the sludge plug in the bottom
of the tube can be dislodged with the aid of the stainless-steel laboratory spatula.

Repeat if more volume is needed to fill sample container and recap the tube.

If a reaction is observed when the glass tube is inserted (violent agitation, smoke, light,
etc.), the investigators should leave the area immediately.

If the glass tube becomes cloudy or smoky after insertion into the drum, the presence of
hydrofluoric acid maybe indicated, and a comparable length of rigid plastic tubing should
be used to collect the sample.

When a solid is encountered in a drum (either layer or bottom sludge) the optional
method described above may be used to collect a core of the material, or the material
may be collected with a disposable scoop attached to a length of wooden or plastic rod.
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ATTACHMENT B

Sampling Containerized Wastes using the Composite
Liqguid Waste Sampler (COLIWASA)

Discussion

The COLIWASA is a much-cited sampler designed to permit representative sampling of multiphase wastes
from drums and other containerized wastes. The sampler is commercially available or can be easily
fabricated from a variety of materials, including PVC, glass, or Teflon. In its usual configuration it consists
of a 152 cm by 4 cm (inside diameter) section of tubing with a neoprene stopper at one end attached by a
rod running the length of the tube to a locking mechanism at the other end. Manipulation of the locking
mechanism opens and closes the sampler by raising and lowering the neoprene stopper. See Attachment
E: Construction of a COLIWASA.

Uses

The COLIWASA is primarily used to sample containerized liquids. The PVC COLIWASA is reported to be
able to sample most containerized liquid wastes except for those containing ketones, nitrobenzene,
dimethylforamide, mesityloxide, and tetrahydrofuran. A glass COLIWASA is able to handle all wastes
unable to be sampled with the plastic unit except strong alkali and hydrofluoric acid solutions. Due to the
unknown nature of many containerized wastes, it would therefore be advisable to eliminate the use of
PVC materials and use samplers composed of glass or Teflon.

The major drawback associated with using a COLIWASA is concern for decontamination and costs. The
sampler is difficult, if not impossible, to decontaminate in the field, and its high cost in relation to
alternative procedures (glass tubes) makes it an impractical throwaway item. It still has applications,
however, especially in instances where a true representation of a multiphase waste is absolutely
necessary.

Procedures for Use

1. Check to make sure the sampler is functioning properly. Adjust the locking mechanism, if present,
to make sure the neoprene rubber stopper provides a tight closure.

2. Put the sampler in the open position by placing the stopper rod handle in the T-position and
pushing the rod down until the handle sits against the sampler’s locking block.

3. Slowly lower the sampler into the liquid waste. Lower the sampler at a rate that permits the levels
of the liquid inside and outside the sampler tube to be about the same. If the level of the liquid in
the sample tube is lower than that outside the sampler, the sampling rate is too fast and will
result in a non-representative sample.

4, When the sampler stopper hits the bottom of the waste container, push the sampler tube
downward against the stopper to close the sampler. Lock the sampler in the closed position by
turning the T-handle until it is upright and one end rests tightly on the locking block.
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5. Slowly withdraw the sampler from the waste container with one hand while wiping the sampler
tube with a laboratory wipe with the other hand. A phase boundary, if present, can be observed
through the tube.

6. Carefully discharge the sample into a suitable sample container by slowly pulling the lower end of
the T-handle away from the locking block while the lower end of the sampler is positioned in a
sample container.

7. Unscrew the T-handle of the sampler and disengage the locking block.

10
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ATTACHMENT C

Sampling Containerized Wastes using the Bacon
Bomb Sampler

Discussion

The Bacon Bomb is designed for the withdrawal of samples from various levels within a storage tank. It
consists of a cylindrical body with an internal tapered plunger that acts as a valve to admit the sample. A
line attached to the top of the plunger is used to open and close the valve. A removable cover provides a
point of attachment for the sample line and has a locking mechanism to keep the plunger closed after
sampling. The Bacon Bomb is usually constructed of chrome-plated brass and bronze with a rubber O-ring
acting as the plunger-sealing surface. Stainless steel versions are also available. The volumetric capacity is
8,16, or 32 0z (237, 473, or 946 ml).

Uses

The Bacon Bomb is a heavy sampler suited best for viscous materials held in large storage tanks or in
lagoons. If a more non-reactive sampler is needed, the stainless steel version would be used, or any of the
samplers could be coated with Teflon.

Procedures for Use

1. Attach the sample line and the plunger line to the sampler.

2. Measure and then mark the sampling line at the desired depth.

3. Gradually lower the sampler by the sample line until the desired level is reached.

4, When the desired level is reached, pull up on the plunger line and allow the sampler to fill for a
sufficient length of time before releasing the plunger line to seal off the sampler.

5. Retrieve the sampler by the sample line, being careful not to pull up on the plunger line, thereby
accidentally opening the bottom valve.

6. Wipe off the exterior of the sampler body.

7. Position the sampler over the sample container and release its contents by pulling up on the

plunger line.

11
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ATTACHMENT D

Gravity Corer for Sampling Sludges in Large
Containers

|. Discussion

A gravity corer is a metal tube with a replaceable tapered nosepiece on the bottom and a ball or other
type of check valve on the top. The check valve allows water to pass through the corer on descent but
prevents a washout during recovery. The tapered nosepiece facilitates cutting and reduces core
disturbance during penetration. Most corers are constructed of brass or steel and many can accept plastic
liners and additional weights.

1. Uses

Corers are capable of collecting samples of most sludges and sediments. They collect essentially
undisturbed samples that represent the strata profile that may develop in sediments and sludges during
variations in the deposition process. Depending on the density of the substrate and the weight of the
corer, penetration to depths of 75 cm (30 in.) can be attained. Exercise care when using gravity corers in
vessels or lagoons that have liners because penetration depths could exceed those of the substrate; this
could result in damage to the liner material.

IIl.  Procedures for Use

1. Attach a precleaned corer to the required length of sample line. Solid braided 5-mm (3/16-in.)
nylon line is sufficient; however, 20-mm (3/4-in.) nylon is easier to grasp during hand hoisting. An
additional weight can be attached to the outside of the corer if necessary.

2. Secure the free end of the line to a fixed support to prevent accidental loss of the corer.
3. Allow corer to free fall through the liquid to the bottom.
4, Retrieve corer with a smooth, continuous, up-lifting motion. Do not bump corer because this may

result in some sample loss.

5. Remove nosepiece from corer and slide sample out of corer into stainless steel or Teflon pan
(preferred).
6. Transfer sample into appropriate sample bottle with a stainless steel lab spoon or laboratory

spatula.

12
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ATTACHMENT E

Construction of a Typical COLIWASA

The sampling tube consists of a 1.52-m (5-ft) by 4.13-cm (1-5/8 in) I.D. translucent plastic pipe, usually polyvinyl
chloride (PVC) or borosilicate glass plumbing tube. The closure-locking mechanism consists of a short-length,
channeled aluminum bar attached to the sampler’s stopper rod by an adjustable swivel. The aluminum bar serves
both as a T-handle and lock for the samplers’ closure system. When the sampler is in the open position, the
handle is placed in the T-position and pushed down against the locking block. This manipulation pushes out the
neoprene stopper and opens at the sampling tube. In the closed position, the handle is rotated until one leg of the
T is squarely perpendicular against the locking block. This tightly seats the neoprene stopper against the bottom
opening of he sampling tube and positively locks the sampler in the closed position. The closure tension can be
adjusted by shortening or lengthening the stopper rod by screwing it in or out of the T-handle swivel. The closure
system of the sampler consists of a sharply tapered neoprene stopper attached to a 0.95-cm (3/8-in) O.D. rod,
usually PVC. The upper end of the stopper rod is connected to the swivel of the aluminum T-handle. The sharply
tapered neoprene stopper can be fabricated according to specifications by plastic-products manufacturers at an
extremely high price, or it can be made in-house by grinding down the inexpensive stopper with a shop grinder.

COLIWASA samplers are typically made out of plastic or glass. The plastic type consists of translucent plastic
(usually PVC) sampling tube. The glass COLIWASA uses borosilicate glass plumbing pipe as the sampling tube and a
Teflon plastic stopper rod. For purpose of multiphase sampling, clear plastic or glass is desirable in order to
observe the profile of the multiphase liquid.

The sampler is assembled as follows:

e Attach the swivel to the T-handle with the 3.18-cm (1-1/4 in) long bolt and secure with the 0.48-cm (3/16-in)
National Coarse (NC) washer and lock nut.

e Attach the PFTE stopper to one end of the stopper rod and secure with the 0.95-cm (3/8-in) washer and lock
nut.

e |Install the stopper and stopper rod assembly in the sampling tube.

e Secure the locking block sleeve on the block with glue or screw. This block can also be fashioned by shaping a
solid plastic rod on a lathe to the required dimension.

e Position the locking block on top of the sampling tube such that the sleeveless portion of the block fits inside
the tube, the sleeve sits against the top end of the tube, and the upper end of the stopper rod slips though
the center hole of the block.

e Attach the upper end of the stopper rod to the swivel of the T-handle.

e Place the sampler in the close position and adjust the tension on the stopper by screwing the T-handle in or
out.

13
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ATTACHMENT F

Drum Opening Techniques and Equipment

Introduction

The opening of closed drums prior to sampling entails considerable risk if not done with the proper
techniques, tools, and safety equipment. The potential for vapor exposure, skin exposure due to splash or
spraying, or even explosion resulting from sparks produced by friction of the tools against the drum,
necessitate caution when opening any closed container. Both manual drum opening and remote drum
opening will be discussed in the following paragraphs. When drums are opened manually risks are greater
than when opened remotely; for this reason, the remote opening of drums is advised whenever possible.

Prior to sampling, the drums should be staged to allow easy access. Also, any standing water or other
material should be removed from the container top so that the representative nature of the sample is not
compromised when the container is opened. There is also the possibility of encountering a water-reactive
substance.

Manual Drum Opening
A. Bung Wrench

A common method for opening drums manually is using a universal bung wrench. These wrenches
have fittings made to remove nearly all commonly encountered bungs. They are usually
constructed of cast iron, brass, or a bronze-beryllium (a non-sparking alloy formulated to reduce
the likelihood of sparks). The use of bung wrenches marked “NON SPARKING” is encouraged.
However, the use of a “NON SPARKING” wrench does not completely eliminate the possibility of
spark being produced. Such a wrench only prevents a spark caused by wrench-to-bung friction,
but it cannot prevent sparking between the threads on the drum and the bung.

A simple tool to use, the fitting on the bung wrench matching the bung to be removed is inserted
into the bung and the tool is turned counterclockwise to remove the bung. Since the contents of
some drums may be under pressure (especially, when the ambient temperature is high), the bung
should be turned very slowly. If any hissing is heard, the person opening the drum should back off
and wait for the hissing to stop. Since drums under pressure can spray out liquids when opened,
the wearing of appropriate eye and skin protection in addition to respiratory protection is critical.

B. Drum Deheader

One means by which a drum can be opened manually when a bung is not removable with a bung
wrench is by using a drum deheader. This tool is constructed of forged steel with an alloy steel
blade and is designed to cut the lid of a drum off or part way off by means of a scissors-like
cutting action. A limitation of this device is that it can be attached only to closed head drums (i.e.,

1 Taken from EPA Training Course: “Sampling for Hazardous Materials,” U.S. Environmental Protection Agency, Office of Emergency and
Remedial Response Support Division, March 24, 1987.

14



STANDARD OPERATING PROCEDURE 060, SAMPLING CONTENTS OF TANKS AND DRUMS
ATTACHMENT F - DRUM OPENING TECHNIQUES AND EQUIPMENT

DOT Specification 17E and 17F drums); drums with removable heads must be opened by other
means.

Drums are opened with a drum deheader by first positioning the cutting edge just inside the top
chime and then tightening the adjustment screw so that the deheader is held against the side of
the drum. Moving the handle of the deheader up and down while sliding the deheader along the
chime will enable the entire top to be rapidly cut off if so desired. If the top chime of a drum has
been damaged or badly dented it may not be possible to cut the entire top off. Since there is
always the possibility that a drum may be under pressure, the initial cut should be made very
slowly to allow for the gradual release of any built-up pressure. A safer technique would be to
employ a remote pressure release method prior to using the deheader.

Hand Pick or Spike

When a drum must be opened and neither a bung wrench nor a drum deheader is suitable, then it
can be opened for sampling by using a hand pick, pickaxe, or spike. These tools are usually
constructed of brass or a non-sparking alloy with a sharpened point that can penetrate the drum
lid or head when the tool is swung. The hand picks or pickaxes that are most commonly used are
commercially available, whereas the spikes are generally uniquely fabricated 4-ft long poles with a
pointed end. Often the drum lid or head must be hit with a great deal of force in order to
penetrate it. Because of this, the potential for splash or spraying is greater than with other
opening methods and therefore this method of drum opening is not recommended, particularly
when opening drums containing liquids. Some spikes used for drum opening have been modified
by the addition of a circular splash plate near the penetrating end. This plate acts as a shield and
reduces the amount of splash in the direction of the person using the spike. Even with this shield,
good splash gear is essential.

Since drums, some of which may be under pressure, cannot be opened slowly with these tools,
“sprayers” may result and appropriate safety measures must be taken. The pick or spike should
be decontaminated after each drum is opened to avoid cross contamination and/or adverse
chemical reaction from incompatible materials.

lll. Remote Opening

A.

Backhoe Spike

The most common means used to open drums remotely for sampling is the use of a metal spike
attached or welded to a backhoe bucket. In addition to being very efficient, this method can
greatly reduce the likelihood of personnel exposure.

Drums should be “staged,” or placed in rows with adequate aisle space to allow ease in backhoe
maneuvering. Once staged, the drums can be quickly opened by punching a hole in the drum
head or lid with the spike.

The spike should be decontaminated after each drum is opened to prevent cross contamination.
Even though some splash or spray may occur when this method is used, the operator of the
backhoe can be protected by mounting a large shatter-resistant shield in front of the operator’s
cage. This, combined with the normal sampling safety gear, should be sufficient to protect the
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operator. Additional respiratory protection can be afforded by providing the operator with an on-
board airline system. The hole in the drum can be sealed with a cork.

B.  Hydraulic Devices

Recently, remotely operated hydraulic devices have been fabricated to open drums remotely.
One such device is discussed here. This device uses hydraulic pressure to pierce through the wall
of a drum. It consists of a manually operated pump that pressurizes oil through a length of
hydraulic line. A piercing device with a metal point is attached to the end of this line and is pushed
into the drum by the hydraulic pressure. The piercing device can be attached so that a hole for
sampling can be made in either the side or the head/lid of the drum. Some of the metal piercers
are hollow or tube-like so that they can be left in place, if desired, and serve as a permanent tap
or sampling port. The piercer is designed to establish a tight seal after penetrating the container.

C. Pneumatic Devices

Pneumatically-operated devices utilizing compressed air have been designed to remove drum
bungs remotely. A pneumatic bung remover consists of a compressed air supply (usually SCBA
cylinders) that is controlled by a heavy-duty, 2-stage regulator. A high pressure air line of desired
length delivers compressed air to a pneumatic drill that is adapted to turn a bung fitting
(preferably, a bronze-beryllium alloy) selected to fit the bung to be removed. An adjustable
bracketing system has been designed to position and align the pneumatic drill over the bung. This
bracketing system must be attached to the drum before the drill can be operated. Once the bung
has been loosened, the bracketing system must be removed before the drum can be sampled.
This attachment and removal procedure is time- consuming and is the major drawback of this
device. This remote bung opener does not permit the slow venting of the container, and
therefore appropriate precautions must be taken. It also requires the container to be upright and
relatively level. Bungs that are rusted shut cannot be removed with this device.

Summary

The opening of closed containers is one of the most hazardous site activities. Maximum efforts would be
made to ensure the safety of the sampling team. Proper protective equipment and a general wariness of
the possible dangers will minimize the risk inherent to sampling operations. Employing proper drum
opening techniques and equipment will also safeguard personnel. The use of remote sampling equipment
whenever feasible is highly recommended.
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Global Positioning System

l.  Purpose

The procedure describes the calibration, operation, and functions associated with a Trimble®
GeoExplorer® 6000 series. The GeoExplorer 6000 series includes the GeoXH™ and GeoXT™ handhelds.
These handhelds combine a Trimble GNSS receiver with a field computer powered by Microsoft Windows
Mobile version 6.5 operating system. If using a different instrument, the operation manual supplied by
the manufacturer should be consulted for instructions.

Il. Scope

This procedure provides information regarding the field operation and general maintenance of a Trimble®
GeoExplorer® 6000 series. The information contained herein presents the operation procedures for this
equipment. Review of the equipment’s instruction manual is a necessity for more detailed descriptions
pertaining to the operation and maintenance of the equipment.

lll. Definitions

GPS: Global Positioning System - A system of satellites developed and operated by the US DOD.
Continuous 3D coordinate information is broadcast free of charge on a worldwide basis enabling precise
positional location. The GeoExplorer 6000 series handheld includes an integrated GNSS receiver that
enables the collection of GPS and GLONASS data for incorporating into a GIS or for managing assets.

GPS (Global Positioning System) and GLONASS (GLObal NAvigation Satellite System) are Global Navigation
Satellite Systems (GNSS). Each system consists of a constellation of satellites that orbit the earth. GNSS
provides worldwide, all-weather, 24-hour time and position information.

IV. Procedures and Guidelines

The procedure for calibration, operation, and maintenance of the GPS unit is outlined below. Daily
calibration and battery recharging is typical operating procedure; frequencies other than daily shall be
noted in the logbook and reason for increased frequency recorded. If using a different instrument, the
operation manual supplied by the manufacturer should be consulted for instructions.

The procedures described below include additional features pre-programmed into the GPS datalogger to
aid the data collection process.

QC AND REVIEWED 3/2023 1
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A. GeoExplorer 6000 Unit
Parts of the GeoExplorer 6000 series handheld

The following diagrams show the main parts of the handheld.

Camera Lens

Identification

GNSS receiver label zone

Barometer

External GNSS

antenna connector Ambient

light sensor

Touch panel
display

Handstrap

SIM card door SD card door

Application keys Camera control

keyLanyard tether
Stylus

Notification LEDs
Microphone

UsB door—L Speaker

Power key Removable battery

Keypad buttons

The GeoExplorer 6000 series handheld has a keypad for fast, easy access to common

actions. LEDs provide visual notifications of system events.

Right softkey
Camera control key

Left softkey
LEDs: Power, GNSS, Radios

Microphone Speaker

Power key
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B. Operations for Surveying Coordinates of a Location

The TerraSync software consists of five sections as described below:

Use this section... to...

:HF Map view features, background files, and the GPS trail graphically
Data work with data files:
* create a new data file or open an existing data file

* log base station data to file or broadcast real-time corrections
e collect new features or maintain existing features
* move, copy, delete, or rename data and background files
% Navigation navigate to features using the Direction Dial and Close-up screens,
or the graphical lightbar

#* Status view information about:

* the satellites the TerraSync software is tracking, their relative
positions in the sky, and your current position

* the predicted satellite constellation and position quality over
the next 12 hours

e communication ports that the TerraSync software is using

* your GPS receiver and real-time correction source

s the current UTC time

s the TerraSync software version and trademark information

!f' Setup configure the TerraSync software

1. Configure coordinate settings: To open the Coordinate System form, tap Coordinate
System in the Setup screen. Use this form to specify the coordinate system you want the
TerraSync software to display foreground and background files.



Fen 75 50

x|

Coordinate Systemn OK | Cancel
Select By:
Coordinate Systemn and Zone
Systern:
U "]
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2. Configure unit settings: To open Units form, tap Units in the Setup screen. Use this form
to specify the units used for measurements and display.

o Setup |v|°§jfg %W

x|

_ OK .Canl:el
Distance Units:
|Meters v |
Area Units:
|Square Meters v |
Welocity Units:

[ilorneters per Hour

Lat/Long Format:

Angle Units:

[bDoMmss.sst

| v

3. Starting the TerraSync Software:

e When you are outside and ready to begin, switch on your data collector and start the
TerraSync software. The GPS receiver should activate automatically.

e  On the Microsoft Windows® or Windows Mobile® taskbar, tap the windows icon and
the select Programs/TerraSync. While the software is loading, a Trimble identification
screen appears.

4. Getting a clear view of the sky. Move to a location where the receiver has a clear view of
the sky. Signals can be received from any direction. Satellite signals can be blocked by
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people, buildings, heavy tree cover, large vehicles, or powerful transmitters. GPS signals
can go through leaves, plastic, and glass, but they will weaken the signal.

Checking the GPS status. When you start the TerraSync software, it automatically
connects to the GPS receiver and begins to track visible satellites to calculate its current
position. Use the satellite icon on the status bar to check whether the receiver is

computing GPS positions.

To view the GPS status: The Skyplot screen appears when you first run the TerraSync
software. If this screen is not visible, tap the Section button, select Status, tap the
Subsection list button and then select Skyplot.

 Satellites tracked
but not used to
SNR | cOmpute positions

graph

Satellites used to
compute positions

Current position —|

¢ staus [~ |85 5 x|
Skyplot |~ i
27 [
20 I
!
43°29'50.879"N 172°33'54.149'E
36.11m HAE PDOP: 3.36
W5 1984 |

Productivity | Precision
oo

—_— 7

North indicator

Horizon

Satellite geometry
Minimum
elevation

SBAS satellite
PDOP

Datum

e Filled black boxes represent satellites that the receiver is using to compute its current

GPS position.

e White boxes represent satellites that the receiver is getting signals from but is not
using because the signals are too weak.

You need a minimum of four satellites with good geometry to computer a 3D GPS

position.

Status Bar: The status bar appears in the top row of the TerraSync screen. It is always
visible, but the icons displayed depend on the current status of the TerraSync software.
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9. Creating a New Data File: Before starting the data collection session, you need t create a
new data file to store the new features and attributes you collect. Use the Data section to
do this.

e Tap the Section list button and then select Data

e Tap the Subsection list button and then select New.

B Data |~ ”@'"&%‘Eﬁ x|

Mey | A Create

Create Mew Data File:

File Type: |Flcuver -r|
Location: |Default - |
Filz Marne: | Starfish |

Dictionary MName: |Seaview vl
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10.

e Inthe Dictionary Name field, select a data dictionary.

e Tap Create. The Collect Features screen appears:

ELCRMESE T X

Collect |+ Options¥ |  Close
File: Starfish
Choose Feature: @ Create

Twpe | Feature Mame

“Road Sign
Road
Park.
Point_generic
Line_qgeneric
Area_generic

0% 0%

Collecting a Point Feature: When you record a point feature, you remain stationary for
some time. The TerraSync software logs a number of GPS positions during this time.
These positions are averaged together to compute the final GPS position of the point
feature.

When the TerraSync software is logging GPS positions, the logging icon appears in the
status bar. The number beside the icon indicates how many positions have been logged
for the selected feature. It is recommended that a minimum of 20 positions are logged
prior to recording the feature.

To record a Point Feature:
e Make sure the Collect Features screen is open.

e Inthe Choose Feature list, highlight an appropriate point feature and then tap Create.
The attribute entry form for the feature type appears:

e Fill in the attribute field with appropriate values
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[ Data |'I$EE( e

Collect |+ Options~ | Pause 1l

W oK Cancel
Date Visitect: 6/17/05 [~]
Type: | v|

Condition:

Once you have reached the desired amount of positions, tap OK to close the road sign
feature. The attribute entry form closes and you are returned to the Collect Features
screen.

Refer to the TerraSync Orientation Guide for steps on how to collect other features.

11. Ending the data collection session: When the data collection session is complete, close
the data file and then exit the Terra Sync software.

In the Collect Features screen, tap Close.

A message appears asking you to confirm that you want to close the open file. Tap
Yes to close.

Tap the X button in the top right corner of the screen.

A message appears asking you to confirm that you want to close the TerraSync
software. Tap Yes to close.

C. Preventive Maintenance

Data should be downloaded from the datalogger a minimum of once daily, twice daily is
preferred. At the end of each day the receiver batteries should be recharged. For technical
assistance call the rental company through which you acquired the Trimble® unit. Guidance is also
provided in the manual and at http://www.trimble.com.

References

GeoExplorer® 6000 series, Trimble, February 2011.

TerraSync and GPS Pathfinder Office Software Guide, December 2006
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Equipment Blank and Field Blank Preparation

|.  Purpose

To prepare blanks to determine whether decontamination procedures are adequate and
whether any cross-contamination is occurring during sampling due to contaminated air and
dust.

lI. Scope

The general protocols for preparing the blanks are outlined. The actual equipment to be rinsed
will depend on the requirements of the specific sampling procedure.

Ill. Equipment and Materials

e Blank liquid (use ASTM Type Il or lab grade deionized water)
e Sample bottles as appropriate

e Gloves

e Preservatives as appropriate

V. Procedures and Guidelines

A. Decontaminate all sampling equipment that has come in contact with sample according to
Standard Operating Procedure 003, Decontamination of Personnel and Equipment.

B. To collect an equipment blank for volatile analysis from the surfaces of sampling equipment
other than pumps, pour blank water over one piece of equipment and into two or three
(laboratory dependent) 40-millilter vials until there is a positive meniscus, then seal the
vials. Note the sample number and associated piece of equipment in the field notes as well
as the type and lot number of the water used.

For non-volatiles analyses, one aliquot is to be used for equipment. For example, if a pan
and trowel are used, place trowel in pan and pour blank fluid in pan such that pan and
trowel surfaces which contacted the sample are contacted by the blank fluid. Pour blank
fluid from pan into appropriate sample bottles.

Do not let the blank fluid come in contact with any equipment that has not been
decontaminated.

C. When collecting an equipment blank from a pump, run an extra gallon of deionized water
through the pump while collecting the pump outflow into appropriate containers. Make
sure the flow rate is low when sampling volatile organic compounds. If a submersible pump
with disposable tubing is used, remove the disposable tubing after sampling but before
decontamination. When decontamination is complete, put a 3- to 5-foot segment of new
tubing onto the pump to collect the equipment blank.

QC AND REVIEWED 3/2023 1
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VI.

D. To collect a field blank, slowly pour ASTM Type Il or laboratory grade deionized water
directly into sample containers.

E. Document and ship samples in accordance with the procedures for other samples.

F. Collect next field sample.

Attachments

None.

Key Checks and Items

e Wear gloves.
e Do not use any non-decontaminated equipment to prepare blank.
e Use ASTM-Type Il or labortatory grade deionized water.
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Chain-of-Custody

|.  Purpose

The purpose of this SOP is to provide information on chain-of-custody procedures to be used
under the CLEAN Program.

II. Scope

This procedure describes the steps necessary for transferring samples using Chain-of-Custody
Records. A Chain-of-Custody Record is required, without exception, for the tracking and
recording of samples collected for on-site or off-site analysis (chemical or geotechnical) during
program activities (except wellhead samples taken for measurement of field parameters). Use of
the Chain-of-Custody Record Form creates an accurate written record that can be used to trace
the possession and handling of the sample from the moment of its collection through analysis.
This procedure identifies the necessary custody records and describes their completion. This
procedure does not take precedence over region specific or site-specific requirements for chain-
of-custody.

IIl. Definitions

Chain-of-Custody Record Form - A Chain-of-Custody Record Form is a printed two-part form
that accompanies a sample or group of samples as custody of the sample(s) is transferred from
one custodian to another custodian. One copy of the form must be retained in the project file.

Custodian - The person responsible for the custody of samples at a particular time, until custody
is transferred to another person (and so documented), who then becomes custodian. A sample
is under one’s custody if:

e |tisin one’s actual possession.

e |tisin one’s view, after being in one’s physical possession.

e |t wasin one’s physical possession and then they locked it up to prevent tampering.
e |tisin adesignated and identified secure area.

Sample - A sample is physical evidence collected from a facility or the environment, which is
representative of conditions at the point and time that it was collected.

V. Procedures

The term “chain-of-custody” refers to procedures which ensure that evidence presented in a
court of law is valid. The chain-of-custody procedures track the evidence from the time and
place it is first obtained to the courtroom, as well as providing security for the evidence as it is
moved and/or passed from the custody of one individual to another.
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Chain-of-custody procedures, recordkeeping, and documentation are an important part of the
management control of samples. Regulatory agencies must be able to provide the chain-of-
possession and custody of any samples that are offered for evidence, or that form the basis of
analytical test results introduced as evidence. Written procedures must be available and
followed whenever evidence samples are collected, transferred, stored, analyzed, or destroyed.

A.  Sample Identification

The method of identification of a sample depends on the type of measurement or analysis
performed. When in situ measurements are made, the data are recorded directly in bound
logbooks or other field data records with identifying information.

Information which shall be recorded in the field logbook, when in-situ measurements or samples
for laboratory analysis are collected, includes:

e Field Sampler(s),

e Contract Task Order (CTO) Number,

e Project Sample Number,

e Sample location or sampling station number,

e Date and time of sample collection and/or measurement,

e Field observations,

e Equipment used to collect samples and measurements, and
e (Calibration data for equipment used

Measurements and observations shall be recorded using waterproof ink.

B. Sample Label

Samples, other than for in situ measurements, are removed and transported from the sample
location to a laboratory or other location for analysis. Before removal, however, a sample is
often divided into portions, depending upon the analyses to be performed. Each portion is
preserved in accordance with the Sampling and Analysis Plan. Each sample container is
identified by a sample label (Attachment 1). Sample labels are provided, along with sample
containers, by the analytical laboratory. The information recorded on the sample label includes:

e Project: Name of project site.
o Sample Identification: The unique sample number identifying this sample.

e Date: A six-digit number indicating the day, month, and year of sample collection
(for example, 05/21/17).

o Time: A four-digit number indicating the 24-hour time of collection (for example: 0954 is
9:54 a.m., and 1629 is 4:29 p.m.).

e Medium: Water, soil, sediment, sludge, waste, etc.
e Sample Type: Grab or composite.

e Preservation: Type and quantity of preservation added.
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e Analysis: VOA, BNAs, PCBs, pesticides, metals, cyanide, other.

e Sampled By: Printed name or initials of the sampler.

e Remarks: Any pertinent additional information.

The field team should always follow the sample ID system prepared by the Project Chemist and
reviewed by the Project Manager.

C.  Chain-of-Custody Procedures

After collection, separation, identification, and preservation, the sample is maintained under
chain-of-custody procedures until it is in the custody of the analytical laboratory and has been
stored or disposed.

D. Field Custody Procedures

e Samples are collected as described in the site Sampling and Analysis Plan. Care must be
taken to precisely record the sample location and to ensure that the sample number on the
label matches the Chain-of-Custody Record exactly.

e A Chain-of-Custody Record will be prepared for each individual cooler shipped and will
include only the samples contained within that cooler. The Chain-of-Custody Record for that
cooler will then be sealed in a zip-log bag and placed in the cooler prior to sealing. This
ensures that the laboratory properly attributes trip blanks with the correct cooler and allows
for easier tracking should a cooler become lost during transit.

e The person undertaking the actual sampling in the field is responsible for the care and
custody of the samples collected until they are properly transferred or dispatched.

e When photographs are taken of the sampling as part of the documentation procedure, the
name of the photographer, date, time, site location, and site description are entered
sequentially in the site logbook as photos are taken. Once downloaded to the server or
developed, the electronic files or photographic prints shall be serially numbered,
corresponding to the logbook descriptions; photographic prints will be stored in the project
files. To identify sample locations in photographs, an easily read sign with the appropriate
sample location number should be included.

e Sample labels shall be completed for each sample, using waterproof ink unless prohibited by
weather conditions (e.g., a logbook notation would explain that a pencil was used to fill out
the sample label if the pen would not function in freezing weather.)

E.  Transfer of Custody and Shipment

Samples are accompanied by a Chain-of-Custody Record Form. A Chain-of-Custody Record Form
must be completed for each cooler and should include only the samples contained within that
cooler. A Chain-of-Custody Record Form example is shown in Attachment 2. When transferring
the possession of samples, the individuals relinquishing and receiving will sign, date, and note
the time on the Record. This Record documents sample custody transfer from the sampler,
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often through another person, to the analyst in the laboratory. The Chain-of-Custody Record is
filled out as given below:

e Enter header information (CTO number, samplers, and project name).

e Enter sample specific information (sample number, media, sample analysis required and
analytical method grab or composite, number and type of sample containers, and date/time
sample was collected).

e Sign, date, and enter the time under “Relinquished by” entry.

e Have the person receiving the sample sign the “Received by” entry. If shipping samples by a
common carrier, print the carrier to be used and enter the airbill number under “Remarks,”
in the bottom right corner.

e Place the original (top, signed copy) of the Chain-of-Custody Record Form in a plastic zipper-
type bag or other appropriate sample-shipping package. Retain the copy with field records.

e Sign and date the custody seal, a 1-inch by 3-inch white paper label with black lettering and
an adhesive backing. Attachment 3 is an example of a custody seal. The custody seal is part
of the chain-of-custody process and is used to prevent tampering with samples after they
have been collected in the field. Custody seals shall be provided by the analytical laboratory.

e Place the seal across the shipping container opening (front and back) so that it would be
broken if the container were to be opened.

e Complete other carrier-required shipping papers.

The custody record is completed using waterproof ink. Any corrections are made by drawing a
line through and initialing and dating the change, then entering the correct information.
Erasures are not permitted.

Common carriers will usually not accept responsibility for handling Chain-of-Custody Record
Forms; this necessitates packing the record in the shipping container (enclosed with other
documentation in a plastic zipper-type bag). If custody forms are sealed inside the shipping
container and the custody seals are intact, commercial carriers are not required to sign the
custody form.

The laboratory representative who accepts the incoming sample shipment signs and dates the
Chain-of-Custody Record, completing the sample transfer process. It is then the laboratory’s
responsibility to maintain internal logbooks and custody records throughout sample preparation
and analysis.

Quality Assurance Records

Once samples have been packaged and shipped, the Chain-of-Custody copy and airbill receipt
become part of the quality assurance record.
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VI. Attachments

1. Sample Label
2. Chain of Custody Form
3. Custody Seal

VII. References

USEPA. User’s Guide to the Contract Laboratory Program. Office of Emergency and Remedial
Response, Washington, D.C. (EPA/540/P-91/002), January 1991.
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ATTACHMENT 3 EXAMPLE CUSTODY SEAL

BN Cu
. STODY SEAL

CHMHILL Date

Signature
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Packaging and Shipping Procedures for Low-
Concentration Samples

|.  Purpose and Scope

The purpose of this guideline is to describe the packaging and shipping of low-concentration samples of
various media to a laboratory for analysis.

II. Scope

The guideline only discusses the packaging and shipping of samples that are anticipated to have low
concentrations of chemical constituents. Whether or not samples should be classified as low-
concentration or otherwise will depend upon the site history, observation of the samples in the field,
odor, and photoionization-detector readings.

If the site is known to have produced high-concentration samples in the past or the sampler suspects that
high concentrations of contaminants might be present in the samples, then the sampler should
conservatively assume that the samples cannot be classified as low-concentration. Samples that are
anticipated to have medium to high concentrations of constituents should be packaged and shipped
accordingly.

If warranted, procedures for dangerous-goods shipping may be implemented. Dangerous goods and
hazardous materials pose an unreasonable risk to health, safety, or property during transportation
without special handling. As a result only employees who are trained under Jacobs Dangerous Goods
Shipping course may ship or transport dangerous goods. Employees should contact a designated Jacobs
HazMat advisor with questions.

A. Equipment and Materials

— Coolers

— Clear tape

— Strapping tape

— Contractor bags

— Absorbent pads or equivalent

— Resealable bags

— Bubble bags (for glass bottle ware)
— Bubble wrap (if needed)

- lce

— Chain-of-Custody form (completed)
— Custody seals
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B. Procedures and Guidelines

1. Low-Concentration Samples

A.

Prepare coolers for shipment:

e Tape drains shut.
e Place mailing label with laboratory address on top of coolers.
e Fill bottom of coolers with absorbent pads or similar material.

e Place a contractor bag inside the cooler.

Affix appropriate adhesive sample labels to each container. Protect with clear packing
tape.

Arrange decontaminated sample containers in groups by sample number. Consolidate
VOC samples into one cooler to minimize the need for trip blanks. Cross check CoC to
ensure all samples are present.

Seal each glass sample bottle within a separate bubble bag (VOCs grouped per sample
location). Sample labels should be visible through the bag. Whenever possible, group
samples per location for all analytes and place in resealable bags. Make sure to release as
much air as practicable from the bag before sealing.

Arrange sample bottles in coolers so that they do not touch.

If ice is required to preserve the samples, cubes should be repackaged in resealable bags
and placed on and around the containers.

Fill remaining spaces with bubble wrap if needed.

Complete and sign chain-of-custody form (or obtain signature) and indicate the time and
date it was relinquished to Federal Express or the courier.

Close lid and latch.

Carefully peel custody seals from backings and place intact over lid openings (right front
and left back). Cover seals with clear packing tape.

Tape cooler shut on both ends, making several complete revolutions with strapping tape.
Cover custody seals with clear packing tape to avoid seals being able to be peeled from
the cooler.

Relinquish to Federal Express or to a courier arranged with the laboratory. Scan air bill
receipt and CoC and send to the sample documentation coordinator along with the other
documentation.

C. Medium- and High-Concentration Samples:

Medium- and high-concentration samples are packaged using the same techniques used to package low-
concentration samples, with potential additional restrictions. If applicable, the sample handler must refer
to instructions associated with the shipping of dangerous goods for the necessary procedures for shipping
by Federal Express (preferred) or other overnight carrier (if necessary). If warranted, procedures for
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dangerous-goods shipping may be implemented. Dangerous goods and hazardous materials pose an
unreasonable risk to health, safety, or property during transportation without special handling. As a
result, only employees who are trained under Jacobs Dangerous Goods Shipping course may ship or
transport dangerous goods. Employees should contact a designated Jacobs HazMat advisor with
questions.

Attachments

None.

Key Checks and Items

Be sure laboratory address is correct on the mailing label

Pack sample bottles carefully, with adequate packaging and without allowing bottles to touch
Be sure there is adequate ice

Include chain-of-custody form

Include custody seals
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Logging of Soil Borings

|.  Purpose and Scope

This SOP provides guidance to obtain accurate and consistent descriptions of soil characteristics during
soil-sampling operations. The characterization is based on visual examination and manual tests, not on
laboratory determinations.

Il. Equipment and Materials

Indelible pens

Tape measure or ruler

Field logbook

Spatula

HCL, 10 percent solution

Squirt bottle with water

Rock- or soil-color chart (e.g., Munsell)
Grain-size chart

Hand lens

Unified Soil Classification System (USCS) index charts and tables to help with soil classification
(attached)

IIl. Procedures and Guidelines

This section covers several aspects of soil characterization: instructions for completing the soil boring log
form (attached), field classification of soil, and standard penetration test procedures.

A.

Instructions for Completing Soil Boring Logs

Soil boring logs will be completed in the field log books or on separate soil boring log sheets.
Information collected will be consistent with that required for ASTM D1586, a standard soil boring
log form (attached), or an equivalent form that supplies the same information.

The information collected in the field to perform the soil characterization is described below.

Field personnel should review completed logs for accuracy, clarity, and thoroughness of detail.
Samples also should be checked to see that information is correctly recorded on both sample jar
labels and on the log sheets.
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B.

Heading Information

1.

8.

Boring/Well Number. Enter the boring/well number. A numbering system should be chosen
that does not conflict with information recorded for previous exploratory work done at the
site. Number the sheets consecutively for each boring.

Location. If station, coordinates, mileposts, or similar project layout information is available,
indicate the position of the boring to that system using modifiers such as “approximate” or
“estimated” as appropriate.

Elevation. Elevation will be determined at the conclusion of field activities through a survey.

Drilling Contractor. Enter the name of the drilling company and the city and state where the
company is based.

Drilling Method and Equipment. Identify the bit size and type, drilling fluid (if used), and
method of drilling (e.g., rotary, hollow-stem auger, sonic). Information on the drilling
equipment (e.g., CME 55, Mobile B61) also is noted.

Water Level and Date. Enter the depth below ground surface to the apparent water level in
the borehole. The information should be recorded as a comment. If free water is not
encountered during drilling or cannot be detected because of the drilling method, this
information should be noted. Record date and time of day (for tides, river stage) of each
water level measurement.

Date of Start and Finish. Enter the dates the boring was begun and completed. Time of day
should be added if several borings are performed on the same day.

Logger. Enter the first and last name.

Technical Data

1.

Depth Below Surface. Use a depth scale that is appropriate for the sample spacing and for the
complexity of subsurface conditions.

Sample Interval. Note the depth at the top and bottom of the sample interval.

Sample Type and Number. Enter the sample type and number. SS-1 = split spoon, first
sample. Number samples consecutively regardless of type. Enter a sample number even if no
material was recovered in the sampler.

Sample Recovery. Enter the length to the nearest 0.1-foot of soil sample recovered from the
sampler. Often, there will be some wash or caved material above the sample; do not include
the wash material in the measurement. Record soil recovery in feet.

Standard Penetration Test Results. In this column, enter the number of blows required for
each 6 inches of sampler penetration and the "N" value, which is the sum of the blows in the
middle two 6-inch penetration intervals. A typical standard penetration test involving
successive blow counts of 2, 3, 4, and 5 is recorded as 2-3-4-5 and (7). The standard
penetration test is terminated if the sampler encounters refusal. Refusal is a penetration of
less than 6 inches with a blow count of 50. A partial penetration of 50 blows for 4 inches is
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recorded as 50/4 inches. Penetration by the weight of the slide hammer only is recorded as
“WOH.”

Samples should be collected using a 140-pound hammer and 2-inch diameter split spoons.
Samples may be collected using direct push sampling equipment. However, blow counts will not
be available. A pocket penetrometer may be used instead to determine relative soil consistency
of fine grained materials (silts and clays).

Sample also may be collected using a 300-pound hammer or 3-inch-diameter split-spoon
samples at the site. However, use of either of these sample collection devices invalidates
standard penetration test results and should be noted in the comments section of the log. The
300-pound hammer should only be used for collection of 3-inch-diameter split-spoon samples.
Blow counts should be recorded for collection of samples using either a 3-inch split-spoon, or a
300-pound hammer. An “N” value need not be calculated.

Soil Description. The soil classification should follow the format described in the “Field
Classification of Soil” subsection below.

Comments. Include all pertinent observations (changes in drilling fluid color, rod drops, drilling
chatter, rod bounce as in driving on a cobble, damaged Shelby tubes, and equipment
malfunctions). In addition, note if casing was used, the sizes and depths installed, and if drilling
fluid was added or changed. You should instruct the driller to alert you to any significant
changes in drilling (changes in material, occurrence of boulders, and loss of drilling fluid). Such
information should be attributed to the driller and recorded in this column.

Specific information might include the following:

e The date and the time drilling began and ended each day

e The depth and size of casing and the method of installation
e The date, time, and depth of water level measurements

e Depth of rod chatter

e Depth and percentage of drilling fluid loss

e Depth of hole caving or heaving

e Depth of change in material

e Health and safety monitoring data

e Drilling interval through a boulder

Field Classification of Soil

This section presents the format for the field classification of soil. In general, the approach and
format for classifying soils should conform to ASTM D 2488, Visual-Manual Procedure for
Description and Identification of Soils.

The Unified Soil Classification System is based on numerical values of certain soil properties that
are measured by laboratory tests. It is possible, however, to estimate these values in the field
with reasonable accuracy using visual-manual procedures (ASTM D 2488). In addition, some
elements of a complete soil description, such as the presence of cobbles or boulders, changes in
strata, and the relative proportions of soil types in a bedded deposit, can be obtained only in the
field.
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Soil descriptions should be precise and comprehensive without being verbose. The correct overall
impression of the soil should not be distorted by excessive emphasis on insignificant details. In
general, similarities rather than differences between consecutive samples should be stressed.

Soil descriptions must be recorded for every soil sample collected. The format and order for soil
descriptions should be as follows:

e Soil name (synonymous with ASTM D 2488 Group Name) with appropriate modifiers. Soil
name should be in all capitals in the log, for example “POORLY-GRADED SAND.”

e Group symbol, in parentheses, for example, “(SP).”

e Color, using Munsell color designation

e Moisture content

e Relative density (coarse grained) or consistency (fine grained)
e Soil structure, mineralogy, or other descriptors

This order follows, in general, the format described in ASTM D 2488.

E. Soil Name

The basic name of a soil should be the ASTM D 2488 Group Name on the basis of visual estimates
of gradation and plasticity. The soil name should be capitalized.

Examples of acceptable soil names are illustrated by the following descriptions:

e Asoil sample is visually estimated to contain 15 percent gravel, 55 percent sand, and 30
percent fines (passing No. 200 sieve). The fines are estimated as either low or highly plastic
silt. This visual classification is SILTY SAND WITH GRAVEL, with a Group Symbol of (SM).

e Another soil sample has the following visual estimate: 10 percent gravel, 30 percent sand, and
60 percent fines (passing the No. 200 sieve). The fines are estimated as low plastic silt. This
visual classification is SANDY SILT. The gravel portion is not included in the soil name because
the gravel portion was estimated as less than 15 percent. The Group Symbol is (ML).

The gradation of coarse-grained soil (more than 50 percent retained on No. 200 sieve) is included
in the specific soil name in accordance with ASTM D 2488. There is no need to further document
the gradation. However, the maximum size and angularity or roundness of gravel and sand-sized
particles should be recorded. For fine-grained soil (50 percent or more passing the No. 200 sieve),
the name is modified by the appropriate plasticity/elasticity term in accordance with

ASTM D 2488.

Interlayered soil should each be described starting with the predominant type. An introductory
name, such as “Interlayered Sand and Silt,” should be used. In addition, the relative proportion of
each soil type should be indicated (see Table 1 for example).

Where helpful, the evaluation of plasticity/elasticity can be justified by describing results from any
of the visual-manual procedures for identifying fine-grained soils, such as reaction to shaking,
toughness of a soil thread, or dry strength as described in ASTM D 2488.
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Group Symbol

The appropriate group symbol from ASTM D 2488 must be given after each soil name. The group
symbol should be placed in parentheses to indicate that the classification has been estimated.

In accordance with ASTM D 2488, dual symbols (e.g., GP-GM or SW-SC) can be used to indicate
that a soil is estimated to have about 10 percent fines. Borderline symbols (e.g., GM/SM or
SW/SP) can be used to indicate that a soil sample has been identified as having properties that do
not distinctly place the soil into a specific group. Generally, the group name assigned to a soil with
a borderline symbol should be the group name for the first symbol. The use of a borderline
symbol should not be used indiscriminately. Every effort should be made to first place the soil into
a single group.

Color

The color of a soil must be given. The color description should be based on the Munsell system.
The color name and the hue, value, and chroma should be given.

Moisture Content

The degree of moisture present in a soil sample should be defined as dry, moist, or wet. Moisture
content can be estimated from the criteria listed on Table 2.

Relative Density or Consistency

Relative density of a coarse-grained (cohesionless) soil is based on N-values (ASTM D 1586 ). If the
presence of large gravel, disturbance of the sample, or non-standard sample collection makes
determination of the in situ relative density or consistency difficult, then this item should be left
out of the description and explained in the Comments column of the soil boring log.

Consistency of fine-grained (cohesive) soil is properly based on results of pocket penetrometer or
torvane results. In the absence of this information, consistency can be estimated from N-values.
Relationships for determining relative density or consistency of soil samples are given in Tables 3
and 4.

Soil Structure, Mineralogy, and Other Descriptors

Discontinuities and inclusions are important and should be described. Such features include joints
or fissures, slickensides, bedding or laminations, veins, root holes, and wood debris.

Significant mineralogical information such as cementation, abundant mica, or unusual mineralogy
should be described.

Other descriptors may include particle size range or percentages, particle angularity or shape,
maximum particle size, hardness of large particles, plasticity of fines, dry strength, dilatancy,
toughness, reaction to HCI, and staining, as well as other information such as organic debris, odor,
or presence of free product.
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K.  Equipment and Calibration

Before starting the testing, the equipment should be inspected for compliance with the
requirements of ASTM D 1586. The split-barrel sampler should measure 2-inch or 3-inch OD, and
should have a split tube at least 18 inches long. The minimum size sampler rod allowed is “A” rod
(1-5/8-inch OD). A stiffer rod, such as an “N” rod (2-5/8-inch OD), is required for depths greater
than 50 feet. The drive weight assembly should consist of a 140-pound or 300-pound hammer
weight, a drive head, and a hammer guide that permits a free fall of 30 inches.

V. Attachments

e Soil Boring Log (Sample Soil Boring Log.xls)

e Soil Boring Log Site 56 Example (Soil Boring Log_Site 56_Example)

e Soil Boring Log Form with a completed example (Soil_Log Examp.pdf)
e Tables 1 through 4 (Tables 1-4.pdf)

V. Key Checks and Preventive Maintenance

e Check entries to the soil-boring log and field logbook in the field; because the samples will be
disposed of at the end of fieldwork, confirmation and corrections cannot be made later.

e Check that sample numbers and intervals are properly specified.

e Check that drilling and sampling equipment is decontaminated using the procedures defined in SOP
Decontamination of Drilling Rigs and Equipment.

VI. References

ASTM D2488-17e1, Standard Practice for Description and Identification of Soils (Visual-Manual
Procedures), ASTM International, West Conshohocken, PA, 2017, www.astm.org

ASTM D1586 / D1586M-18, Standard Test Method for Standard Penetration Test (SPT) and Split-Barrel
Sampling of Soils, ASTM International, West Conshohocken, PA, 2018, www.astm.org



SOIL BORING LOG

PROJECT NUMBER

BORING NUMBER

PROJECT :

LOCATION :

ELEVATION :

DRILLING CONTRACTOR :

DRILLING METHOD AND EQUIPMENT USED :

ATD WATER LEVEL :

START : END:

LOGGER :

DEPTH BELOW SURFACE (FT)

INTERVAL (FT)

RECOVERY (FT)

SAMPLE
H#/TYPE

STANDARD
PENETRATION
TEST
RESULTS

6"-6"-6"-6"
(N')

SOIL DESCRIPTION

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

uscs

COMMENTS

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS,
TESTS, AND INSTRUMENTATION.
DRILLING ACTIONS/DRILLER COMMENTS

PID Readings: Breathing Zone: Above Hole:




SOIL BORING LOG

PROJECT NUMBER

663482CH

BORING NUMBER

PX-556-5032

PROJECT: Patuxent NAS Site 6 Remedial Investigation

LOCATION : PX-S56-5032

ELEVATION : TBD

DRILLING CONTRACTOR: A-Zone

DRILLING METHOD AND EQUIPMENT USED : 3.4" outer dia

meter, using DPT GeoProbe 7822DT

ATD WATER LEVEL : 20 ft bgs

START : 3/4/2020

[END : 3/4/2020

LOGGER : E. Anzinger

DEPTH BELOW SURFACE (FT)

INTERVAL (FT,

TEST
RESULTS

RECOVERY (FT)
SAMPLE

STANDARD
PENETRATION

#/TYPE
(N')

6"-6"-6"6"

SOIL DESCRIPTION

uscs

COMMENTS

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

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS,
TESTS, AND INSTRUMENTATION.
DRILLING ACTIONS/DRILLER COMMENTS

PID Readings: Breathing Zone: Above Hole:

Surface
Interval (0 NA
- -1

0.0-0.5

0.5-1.25

1.25-35

35-6.0

10 35 NA NA

6.0-10.0

_ 15 5 Midpoint NA
(15-16")

10.0-13.0

13-145

Above
Water (19 NA
20")

20 4

14.5-16.0

16.0-21.5

25 5 NA NA

21.5-24.0

24.0-26.0

30 5 NA NA

26.0-28.0

28.0-30.0

Dark brown sandy clayey silt MC, 10YR 4/4, dry, loose

Brown clayey fine to coarse sand, well graded SW, 10YR
4/4, moist , loose with some sub round to subangular
gravel and silt; some vegetation and twigs

Tan/orange clayey fine to coarse sand, well graded SW
10YR 4/6, with trace subangular gravel and large cobble
(35mm+), moist, medium dense

Light brown/tan fine to coarse sand, well graded SW 10YR
6/6 with subround to subangular gravels, moist, medium
dense

Light brown/gray fine to coarse sand, well graded SW
2.5YR 6/2 with some subround to subangular gravels,
some large cobbles (35mm+) moist, medium dense

Light brown/gray fine to coarse sand, poorly graded SP
2.5YR 6/2 with some subround to subangular gravels,
some large cobbles (35mm+) moist, medium dense

Dark brown medium sand, poorly graded SP 10YR 4/4
with trace large subround cobbles moist, medium dense

Tan/orange fine to coarse sand, well graded SW 10YR
6/6, with trace subround to subangular gravel and large
cobbles (35mm+), moist, medium dense

Tan/orange very fine to fine sand poorly graded, 10YR 6/6))
with trace small subround to subangular gravels
throughout, moist to saturated (saturated from 20' - 21.5'
bgs), dense

Light gray/orange/tan very fine to fine sand poorly graded
SP 2.5YR 6/2, with trace subround gravel, saturated at top
of interval (moist to wet), dense

Light brown/gray fine sand, poorly graded SP 2.5YR 6/2,
moist to wet, dense

Tan/orange/brown fine sand, poorly graded SP 10YR 5/6
trace subangular gravel and cobbles, moist to wet, dense

Orange/tan fine to medium sand, well graded SW 10YR
5/6 moist, medium dense

MC

SW

SW

SW

SW

N

SP

SW

SP

SP

N

N

SW

0.0 ppm

0.0 ppm

0.0 ppm

0.0 ppm

0.0 ppm

0.0 ppm

0.0 ppm

0.0 ppm

Water at 20 feet bgs, well screen set from 20 - 30

feet bgs. 0.0 ppm.

0.0 ppm

0.0 ppm

0.0 ppm

0.0 ppm




Table 1
EXAMPLE SOIL DESCRIPTIONS
POORLY GRADED SAND (SP), light brown, moist, loose, fine sand size
FAT CLAY (CH), dark gray, moist, stiff
SILT (ML), light greenish gray, wet, very loose, some mica, lacustrine

WELL-GRADED SAND WITH GRAVEL (SM), reddish brown, moist, dense, subangular
gravel to 0.6 inches max

POORLY GRADED SAND WITH SILT (SP-SM), white, wet, medium dense

ORGANIC SOIL WITH SAND (OH), dark brown to black, wet, firm to stiff but spongy
undisturbed, becomes soft and sticky when remolded, many fine roots, trace of mica

SILTY GRAVEL WITH SAND (GM), brownish red, moist, very dense, subrounded gravel to
1.2 inches max

INTERLAYERED SILT (60 percent) AND CLAY (40 percent): SILT WITH SAND (ML),
medium greenish gray, nonplastic, sudden reaction to shaking, layers mostly 1.5 to 83 inches
thick; N CLAY (CL), dark gray, firm and brittle undisturbed, becomes very soft and sticky
when remolded, layers 0.2 to 1.2 inches thick

SILTY SAND WITH GRAVEL (SM), light yellowish brown, moist, medium dense, weak gravel
to 1.0 inches max, very few small particles of coal, fill

SANDY ELASTIC SILT (MH), very light gray to white, wet, stiff, weak calcareous cementation
LEAN CLAY WITH SAND (CL/MH), dark brownish gray, moist, stiff

WELL-GRADED GRAVEL WITH SILT (GW-GM), brown, moist, very dense, rounded gravel
to 1.0 inches max

SF032/010.50



Table 2

CRITERIA FOR DESCRIBING MOISTURE CONDITION

Criteria

Absence of moisture, dusty, dry to the touch
Damp, but no visible water

Visible free water,

Table 3

usually soil is below water table

REIATIVE DENSITY OF COARSE-GRAINED SOIL
(Developed from Sowers, 1979)

Description
Dry
Moist
Wet
Relative
Blows/Ft Density
04 Very loose
5-10 Loose
11-30 Medium
31-50 Dense
>50 Very dense
Pocket
Penetrometer
Blows/Ft Consistency (TSF)
<2 Very soft <0.25
24 Soft 0.25-0.50
5-8 Firm 0.50-1.0
9-15 Stiff 1.0-20
16-30 Very stiff 2040
>30 Hard >40

Field Test

Easily penetrated with %-in. steel rod pushed

by hand

Easily penetrated with %-in. steel rod pushed

by hand

Easily penetrated with Y-in. steel rod driven

with 5-1b hammer

Penetrated a foot with %-in. steel rod driven

with 5-1b hammer

Penetrated only a few inches with Y:-in. steel
rod driven with 5-1b hammer

Table 4

CONSISTENCY OF FINE-GRAINED SOIL

(Developed from Sowers, 1979)

Torvane
(TSE)
<0.12

0.12-0.25
0.25-0.5

0.5-1.0

1.0-2.0
>2.0

10

Field Test

Easily penetrated several inches
by fist

Easily penetrated several inches
by thumb

Can be penetrated several inches
by thumb with moderate effort

Readily indented by thumb, but
penetrated only with great effort.

Readily indented by thumbnail

Indented with difficulty by
thumbnail



STANDARD OPERATING PROCEDURE 075

Shallow Soil Sampling

V.

Purpose

To provide general guidelines for the collection and handling of surface soil samples during field
operations.

Scope

The method described for surface soil sampling is applicable for loosely packed earth and is used to
collect disturbed-soil samples.

Equipment and Materials

e Sample jars.

e A hand auger or other device that can be used to remove the soil from the ground. Stainless-steel is
preferred. However, split spoons, which are most commonly available in carbon steel are acceptable
for use only if they are not rusty.

e Astainless-steel spatula or disposable plastic scoop should be used to remove material from the
sampling device.

e Unpainted wooden stakes or pin flags
e Fiberglass measuring tape (at least 200 feet in length)

e  GPS Unit (if available)

Procedures and Guidelines

Wear protective gear, as specified in the Health and Safety Plan.

To locate samples, identify the correct location using the pin flags or stakes. Proceed to collect a sample
from the undisturbed soil adjacent to the marker following steps C and D. If markers are not present, the
following procedures will be used.

For samples on a grid:

e Use measuring tape to locate each sampling point on the first grid line as prescribed in the sampling
plan. As each point is located, drive a numbered stake in the ground and record its location on the site
map and in the logbook.

e Proceed to sample the points on the grid line.

e Measure to location where next grid line is to start and stake first sample. For subsequent samples on
the line take two orthogonal measurements: one to the previous grid line, and one to the previous
sample on the same grid line.

QC AD REVIEWED 3/2023 1



STANDARD OPERATING PROCEDURE 075, SHALLOW SOIL SAMPLING
e Proceed to sample the points on the grid line as described in Section C below.
e Repeat 1c and 1d above until all samples are collected from the area.
e Or, a GPS unit can be used to identify each location based on map coordinated, if available.
For non-grid samples:

e Use steel measuring tape to position sampling point at location described in the sampling plan by
taking two measurements from fixed landmarks (e.g., corner of house and fence post).

Note measurements, landmarks, and sampling point on a sketch in the field notebook, and on a site
location map.

Proceed to sample as described in Section C below.

Repeat 2a through 2c above until all samples are collected from the area.

Or, a GPS unit can be used to identify each location based on map coordinated, if available.

To the extent possible, differentiate between fill and natural soil. If both are encountered at a boring
location, sample both as prescribed in the field sampling plan. Do not locate samples in debris, tree roots,
or standing water. In residential areas, do not sample in areas where residents’ activities may impact the
sample (e.g., barbecue areas, beneath eaves of roofs, driveways, garbage areas). If an obstacle prevents
sampling at a measured grid point, move as close as possible, but up to a distance of one half the grid
spacing in any direction to locate an appropriate sample. If an appropriate location cannot be found,
consult with the Field Team Leader (FTL). If the FTL concurs, the sampling point will be deleted from the
program. The FTL will contact the project manager (PM) immediately. The PM and Navy Technical
Representative (NTR) will discuss whether the point should be deleted from the program. If it is deleted,
the PM will follow-up with the NTR in writing.

To collect samples:

e Use a decontaminated stainless-steel scoop/trowel or disposable plastic scoop to scrape away
surficial organic material (grass, leaves, etc.) adjacent to the stake. New disposable scoops or trowels
may also be used to reduce the need for equipment blanks.

e If sampling:

- Surface soil: Obtain soil sample by scooping soil using the augering scoop/trowel, starting from
the surface and digging down to a depth of about 6 inches, or the depth specified in the workplan.

— Subsurface soil: Obtain the subsurface soil sample using an auger down to the depths prescribed
in the field sampling plan.

e Take a photo ionization detector (PID) reading of the sampled soil if organics are anticipated to be
present and record the response in the field notebook. Also record lithologic description and any
pertinent observations (such as discoloration) in the loghook.

e Empty the contents of the scoop/trowel into a decontaminated stainless-steel pan or dedicated
sealable bag.

e Repeat this procedure until sufficient soil is collected to meet volume requirements.



VI.

STANDARD OPERATING PROCEDURE 075, SHALLOW SOIL SAMPLING

For TCL VOC and field GC aliquots, fill sample jars directly with the trowel or scoop or specialized
sampling equipment (i.e. Encore® or Terra Core® sampler) and cap immediately upon filling. DO NOT
HOMOGENIZE.

For TCL pesticides/PCBs and SVOCs, TAL metals, and field XRF aliquots, homogenize cuttings in the
pan using a decontaminated stainless-steel utensil in accordance with SOP Decontamination of
Drilling Rigs and Equipment.

For TCL PCBs, soil samples should include rocks and hard chunks encountered. The extraction
procedure may require that the lab screen the soil to eliminate rocks larger than 3/8 inch in diameter,
but the criteria are too complicated to allow a decision to be made in the field.

Transfer sample for analysis into appropriate containers with a decontaminated utensil.

Immediately upon collection, all samples for chemical analysis are to be placed in a closed container
onice unless it is not possible to do so. Although unusual and uncommon, there may be instances
where it is not possible to have containers with ice at the sample location. In these instances, the
samples should be placed on ice as soon as practical and during the time between collection and
placing the samples on ice, the samples should be kept as cool as possible

Backfill the hole with soil removed from the borehole. To the extent possible, replace topsoil and
grass and attempt to return appearance of sampling area to its pre-sampled condition. For samples in
non-residential, unmowed areas, mark the sample number on the stake and leave stake in place. In
mowed areas, remove stake.

Attachments

None.

Key Checks and Items

Use phthalate-free latex or surgical gloves and other personal protective equipment.
Transfer volatiles first, avoid mixing.
Decontaminate utensils before reuse, or use dedicated, disposable utensils.
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STANDARD OPERATING PROCEDURE 087

Locating and Clearing Underground Utilities

|.  Purpose

The purpose of this SOP is to provide general guidelines and specific procedures that must be
followed on Navy CLEAN projects for locating underground utilities and clearing dig locations in
order to maximize our ability to avoid hitting underground utilities and to minimize liabilities to
Jacobs and its subcontractors and health and safety risks to our project staff.

This SOP shall be used by Activity Managers and Project Managers to, in-turn, develop Activity-
specific and project-specific utility location procedures. The activity and project-specific
procedures will become part of work plans and project instructions and will be used to prepare
scopes of work (SOWs) for the procurement of utility location subcontractors to meet the needs
of individual projects.

This SOP also identifies the types of utility locating services that are available from
subcontractors and the various tools that are used to locate utilities, and discusses when each
type of service and tool may or may not be applicable.

lI. Scope

Depending on the Navy/Marine Activity we typically find ourselves in one of two scenarios:

A. Scenario 1

The Activity provides utility locating (or dig clearance) services through the public works
department or similar organization, or has a contract with an outside utility clearance service.
Some of these services are provided in the form of dig permits which are required before you
can dig or drill. In other cases no official permit is required and the process is somewhat vague.

B. Scenario 2

The Activity does not get involved in any utility locating processes aside from possibly providing
the most recent utility maps, and relies on Jacobs to clear the dig locations.

Scenario 1 is preferred because under this scenario the Navy tends to assume the responsibility
if the location is improperly cleared, a utility is struck, and property damage results. However,
our experience has been that the clearance services provided by the Navy do not meet the
standards that we consider to be adequate, in that they often simply rely on available base
maps to mark utilities and do not verify locations using field geophysics. And if they do use
locating tools, they do not provide adequate documentation or marking to confirm that a
location has been cleared. So, while the Navy’s process may protect us from liability for property
damage, it does not adequately protect our staff and subcontractors from health risks nor does
it compensate us for down time, should a utility be hit.
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STANDARD OPERATING PROCEDURE 087, LOCATING AND CLEARING UNDERGROUND UTILITIES

Therefore, regardless of what services the Navy provides, in most cases we still need to
supplement this effort with clearance services from our own third-party utility location
subcontractor following the procedures and guideline outlined in Section IV of this SOP. The cost
implications of providing this service will range from $500 to several $1,000 depending on the
size of the project.

The scope of services that we ask our subcontractors to provide can involve utility
marking/mapping or the clearing of individual dig locations. In the former we ask our subs to
mark all utilities within a “site” and often ask them to prepare a map based on their work. In the
later, we ask them to clear (identify if there are any utilities within) a certain radius of a
proposed dig/drill location.

The appropriate requested scope of services for a project will depend on the project. Clearing
individual boreholes is often less expensive and allows the sub to concentrate their efforts on a
limited area. However if the scope of the investigation is fluid (all borehole locations are not
predetermined) it may be best to mark and map an entire site or keep the subcontractor on call.

Clearance of individual dig locations should be done to a minimum 20-foot radius around the
location.

An example SOW for a utility subcontractor procurement is provided in Attachment 1.

Services and Equipment

This section provides a general description of the services available to help us locate subsurface
utilities and describes the types of equipment that these services may (or may not) use to
perform their work. It identifies the capabilities of each type of equipment to help the PM
specify what they should require from our utility location subs.

A.  Services
The services that are available to us for identifying and marking underground utilities are:

e The local public/private utility-run service such as Miss Utility or 811
e  Utility location subcontractors (hired by us)
e Jacobs internal Subsurface Utility Investigation team

Attachment 2 provides a detailed description of each type of organization. It also provides
contact numbers and web sites for the various Miss-Utility-type organizations in the areas
where we do work for the Navy and contacts and services provided by several subcontractors
that we have used or spoken to in the past.

B. Equipment

Attachment 3 provides a summary of the various types of equipment used for subsurface utility
location. It describes the capabilities and limitations of each in order to help the PM determine if
the equipment being used by a subcontractor is adequate.

It is important to make the potential subcontractors aware of the possible types of utilities (and
utility materials) that are at the site, and to have them explain in their bid what types of
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STANDARD OPERATING PROCEDURE 087,LOCATING AND CLEARING UNDERGROUND UTILITIES

equipment they will use to locate utilities /clear dig locations, and what the limitations of these
equipment are.

A list of in-house experts that can be used to help you evaluate bids or answer questions you
may have is provided in Appendix C.

Procedures and Guidelines

This section presents specific procedures to be followed for the utility location work to be
conducted by Jacobs and our subcontractors. In addition, a PM will have to follow the
procedures required by the Activity to obtain their approvals, clearances and dig permits where
necessary. These “dig permit” requirements vary by Activity and must be added to the project-
specific SOP, or project instructions. It is preferable that the Activity perform their clearance
processes before we follow up with our clearance work.

A.  Activity Notification and Dig Permit Procedures

e |dentify Activity-specific permit and/or procedural requirements for excavation and drilling
activities. Contact the Base Civil Engineer and obtain the appropriate form to begin the
clearance process.

e Activity Specific: To be provided by Activity or Project Manager

B.  Jacobs Utility Clearance Procedures

Do not begin subsurface construction activities (e.g., trenching, excavation, drilling, etc.) until a
check for underground utilities and similar obstructions has been conducted by Jacobs as a
follow-up to the services provided by the Navy. The use of as-built drawings and utility company
research will be compiled and must be supplemented with a geophysical or other survey by a
qualified, independent survey contractor (subcontracted to Jacobs) to identify additional and
undiscovered buried utilities.

Examples of the type of geophysical technologies include (these are further described in
Attachment 3):

e Ground Penetrating Radar (GPR), which can detect pipes, including gas pipes, tanks,
conduits, cables etc, both metallic and non-metallic at depths up to 30 feet depending on
equipment. Sensitivity for both minimum object size and maximum depth detectable
depends on equipment selected, soil conditions, etc.

e Radio Frequency (RF), involves inducing an RF signal in the pipe or cable and using a
receiver to trace it. Some electric and telephone lines emit RF naturally and can be detected
without an induced signal. This method requires knowing where the conductive utility can
be accessed to induce RF field if necessary.

o Dual RF, a modified version of RF detection using multiple frequencies to enhance sensitivity
but with similar limitations to RF
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Ferromagnetic Detectors, are metal detectors that will detect ferrous and non-ferrous
utilities. Sensitivity is limited (such as, a 100 mm iron disk to a depth of about 1 meter,
25 mm steel paper clip to a depth of about 20 cm).

Electronic markers, are emerging technologies that impart a unique electronic signature to
materials such as polyethylene pipe to facilitate location and tracing after installation.
Promising for future installations but not of help for most existing utilities already in place.

The following procedures shall be used to identify and mark underground utilities during
subsurface construction activities on the project:

Contact utility companies or the state/regional utility protection service (such as Miss
Utility) at least two (2) working days prior to intrusive activities to advise of the proposed
work and ask them to establish the location of the utility underground installations prior to
the start of actual excavation: this is a law. These services will only mark the location of
public-utility-owned lines and not Navy-owned utilities. In many cases there will not be any
public-utility-owned lines on the Activity. There may also be Base-access issues to
overcome.

Procure and schedule the independent survey.

The survey contractor shall determine the most appropriate geophysical technique or
combinations of techniques to identify the buried utilities on the project site, based on the
survey contractor’s experience and expertise, types of utilities anticipated to be present and
specific site conditions. The types of utilities must be provided to the bidding subcontractors
in the SOW and procedures to be used must be specified by the bidder in their bid. It is
extremely helpful to provide the sub with utility maps, with the caveat that all utilities are
not necessarily depicted.

The survey subcontractor shall employ the same geophysical techniques used to identify the
buried utilities, to survey the proposed path of subsurface investigation/construction work
to confirm no buried utilities are present.

Obtain utility clearances for subsurface work on both public and private property.

Clearances provided by both the “Miss Utility” service and the Jacobs-subcontracted service
are to be in writing, signed by the party conducting the clearance. The Miss Utility service
will have standard notification forms/letters which typically simply state that they have
been to the site and have done their work. The Jacobs subcontractor shall be required to fill
out the form provided in Attachment 4 (this can be modified for a particular project)
indicating that each dig/drill location has been addressed. This documentation requirement
(with a copy of the form) needs to be provided in the subcontractor SOW.

Marking shall be done using the color coding presented in Attachment 5 defined by the
American Public Works Association (APWA). The type of material used for marking must be
approved by the Activity prior to marking. Some base commanders have particular issues
with persistent spray paint on their sidewalks and streets. Any particular marking
requirements need to be provided in the subcontractor SOW.
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Protect and preserve the markings of approximate locations of facilities until the markings
are no longer required for safe and proper excavations. If the markings of utility locations
are destroyed or removed before excavation commences or is completed, the Project
Manager must notify the utility company or utility protection service to inform them that
the markings have been destroyed.

Perform a field check prior to drilling/digging (preferably while the utility location sub is still

at the site) to see if field utility markings coincide with locations on utility maps. Look for fire
hydrants, valves, manholes, light poles, lighted signs, etc to see if they coincide with utilities
identified by the subcontractor.

Underground utility locations must be physically verified (or dig locations must be physically
cleared) by hand digging using wood or fiberglass-handled tools, air knifing, or by some
other acceptable means approved by Jacobs when the dig location (e.g. mechanical drilling,
excavating) is expected to be within 3 feet of a marked underground system. Hand
clearance shall be done to a depth of four feet unless a utility cross-section is available that
indicates the utility is at a greater depth. In that event, the hand clearance shall proceed
until the documented depth of the utility is reached.

Conduct a site briefing for employees at the start of the intrusive work regarding the
hazards associated with working near the utilities and the means by which the operation will
maintain a safe working environment. Detail the method used to isolate the utility and the
hazards presented by breaching the isolation.

Monitor for signs of utilities during advancement of intrusive work (e.g., sudden change in
advancement of auger or split spoon during drilling or change in color, texture or density
during excavation that could indicate the ground has been previously disturbed).

Attachments

1
2
3.
4
5

Example SOW for Utility Location Subcontractor Procurement
Services Available for Identifying and Marking Underground Utilities
Equipment Used for Identifying Underground Utilities

Utility Clearance Documentation Form

Utility Marking Color Codes
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Attachment 1, Example SOW for Subcontracting
Underground Utilities Locating Services

o CTO-XXX

e Scope of Work

e  Subsurface Utility Locating
o Site XX

e Navy Activity

o (City, State

A licensed and insured utility locator will be subcontracted to identify and mark out subsurface utilities
for an environmental investigation/remediation project at Site XX of <<insert name of base, city, and
state>>. The subcontractor will need to be available beginning at <<insert time>> on <<insert date>>. It
is estimated that the work can be completed within XX days.

Proposed Scope of Work

The subcontractor will identify and mark all subsurface utilities (CHOOSE 1) that lie within a radius of 20
feet of each of XX sampling locations at Site XX shown on the attached Figure 1; (OR) that lie within the
bounds of Site XX as delineated on the attached Figure 1. (If multiple sites are to be cleared, provide
maps of each site with sample locations or clearance boundaries clearly delineated and a scale
provided.)

Utilities will be identified using all reasonably available as-built drawings, electronic locating devices, and
any other means necessary to maintain the safety of drilling and sampling personnel and the protection
of the base infrastructure. The location of utilities identified from as-built drawings or other maps must
be verified in the field prior to marking.

Base utility drawings for the Site(s) (CHOOSE 1) can be found at <<insert specific department and
address or phone number on the base>> and should be reviewed by the subcontractor and referenced
as part of the utility locating. (OR), will be provided to the subcontractor by Jacobs upon the award of
the subcontract. (OR), are not available. Utility drawings shall not be considered definitive and must be
field verified.

Field verification will include detection using nonintrusive subsurface detection equipment
(magnetometers, GPR, etc) as well as opening manhole covers to verify pipe directions. As part of the
bid, the Subcontractor shall provide a list of the various subsurface investigation tools they propose to
have available and use at the site and what the limitations are of each tool.

A Jacobs representative shall be present to coordinate utility clearance activities and identify points and
features to be cleared.

Field Marking and Documentation

All utilities located within (CHOOSE 1) a 20-ft radius of the XX proposed soil boring locations (OR) within
the boundary of the site(s) as identified on the attached figure(s) will be marked using paint (some Bases
such as the WNY may have restrictions on the use of permanent paint) and/or pin flags color coded to
indicate electricity, gas, water, steam, telephone, TV cable, fiber optic, sewer, etc. The color coding shall
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ATTACHMENT 1, EXAMPLE SOW FOR SUBCONTRACTING UNDERGROUND UTILITIES LOCATING SERVICES

match the industry standard as described on the attached form. In addition, the Buried Utility Location
Tracking Form (attached) will be completed by the Subcontractor based upon what is identified in the
field during the utility locating and submitted back to Jacobs (field staff or project manager) within 24
hours of completing the utility locating activities.

(OPTIONAL) The subcontractor shall also provide a map (or hand sketch) of the identified utilities to the
Engineer within XX days of field demobilization. The map shall include coordinates or ties from fixed
surface features to each identified subsurface utility.

Bid Sheet/Payment Units

The subcontractor will bid on a time and materials basis for time spent on site and researching utility
maps. Mobilization (including daily travel to the site) should be bid as a lump sum, as well as the
preparation of the AHA and any required mapping. The per diem line item should be used if the field
crew will require overnight accommodations at the project site.

Health and Safety Requirements

The utility locating subcontractor is to provide and assume responsibility for an adequate corporate
Health and Safety Plan for onsite personnel. Standard personal safety equipment including: hard hat,
safety glasses, steel-toed boots, gloves are recommended for all project activities. Specific health and
safety requirements will be established by the Subcontractor for each project. The health and safety
requirements will be subject to the review of Jacobs.

The subcontractor shall also prepare and provide to the Engineer, at least 48 hours prior to mobilization,
an acceptable Activity Hazard Analysis (AHA) using the attached AHA form or similar.

It is also required that all subcontractor personnel who will be on site attend the daily 15-minute health
and safety tailgate meeting at the start of each day in the field.

Subcontractor personnel showing indications of being under the influence of alcohol or illegal drugs will
be sent off the job site and their employers will be notified. Subcontractor personnel under the
influence of prescription or over-the-counter medication that may impair their ability to operate
equipment will not be permitted to do so. It is expected that the subcontractor will assign them other
work and provide a capable replacement (if necessary) to operate the equipment to continue work.

Security

The work will be performed on US Navy property. Jacobs will identify the Subcontractor personnel who
will perform the work to the appropriate Navy facility point-of-contact, and will identify the Navy point-
of-contact to the Subcontractor crew. The Subcontractor bears final responsibility for coordinating
access of his personnel onto Navy property to perform required work. This responsibility includes
arranging logistics and providing to Jacobs, in advance or at time of entry as specified, any required
identification information for the Subcontractor personnel. Specifically, the following information should
be submitted with the bid package for all personnel that will perform the work in question (this
information is required to obtain a base pass):
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e Name
e Birth Place
e Birth Date

e Social Security Number
e Drivers License State and Number
e (Citizenship

Please be advised that no weapons, alcohol, or drugs will be permitted on the Navy facility at any time.
If any such items are found, they will be confiscated, and the Subcontractor will be dismissed.

Quality Assurance

The Subcontractor will be licensed and insured to operate in the State of <<state>> and will comply with
all applicable federal, state, county and local laws and regulations. The subcontractor will maintain,
calibrate, and operate all electronic locating instruments in accordance with the manufacturer’s
recommendations. Additionally, the Subcontractor shall make all reasonable efforts to review as-built
engineering drawings maintained by Base personnel, and shall notify the Jacobs Project Manager in
writing (email is acceptable) whenever such documentation was not available or could not be reviewed.

Subcontractor Standby Time

At certain periods during the utility locating activities, the Subcontractor’s personnel may be asked to
stop work and standby when work may normally occur. During such times, the Subcontractor will cease
activities until directed by the Jacobs representative to resume operations. Subcontractor standby time
also will include potential delays caused by the Jacobs representative not arriving at the site by the
agreed-upon meeting time for start of the work day. Standby will be paid to the Subcontractor at the
hourly rate specified in the Subcontractor’s Bid Form attached to these specifications.

Cumulative Subcontractor standby will be accrued in increments no shorter than 15 minutes (i.e., an
individual standby episode of less than 15 minutes is not chargeable).

During periods for which standby time is paid, the surveying equipment will not be demobilized and the
team will remain at the site. At the conclusion of each day, the daily logs for the Subcontractor and
Jacobs representative will indicate the amount of standby time incurred by the Subcontractor, if any.
Payment will be made only for standby time recorded on Jacobs’s daily logs.

Down Time

Should equipment furnished by the Subcontractor malfunction, preventing the effective and efficient
prosecution of the work, or inclement weather conditions prevent safe and effective work from
occurring, down time will be indicated in the Subcontractor’s and Jacobs representative’s daily logs. No
payment will be made for down time.

Schedule

It is anticipated that the subsurface utility locating activities will occur on <<insert date>>. It is estimated
that the above scope will be completed within XXX days.
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Attachment 2, Services Available for Identifying and
Marking Underground Utilities

The services that are available to us for identifying and marking underground utilities are:

The Activity’s PWC (or similar organization)

The local public/private utility -run service such as Miss Utility or 811
Utility location subcontractors (hired by Jacobs)

e Non-contact excavation (vacuum excavation) subcontractor

Each are discussed below.

Navy Public Works Department

A Public Works Department (PWD) is usually present at each Activity. The PWD is responsible for
maintaining the public works at the base including management of utilities. In many cases, the PWD has
a written permit process in place to identify and mark-out the locations of Navy-owned utilities [Note:
The PWD is usually NOT responsible for the locations/mark-outs of non-Navy owned, public utilities
(e.g., Washington Gas, Virginia Power, municipal water and sewer). Therefore, it is likely that we will
have to contact other organizations besides the PWD to identify non-Navy owned, public utilities].

At some Activities, there may not be a PWD, the PWD may not have a written permit process in place, or
the PWD may not take responsibility for utility locating and mark-outs. In these cases, the PWD should
still be contacted since it is likely that they will have the best understanding of the utility locations at the
Activity (i.e., engineering drawings, institutional knowledge, etc.). Subsequently, the PWD should be
brought into a cooperative arrangement (if possible) with the other services employed in utility locating
and mark-out in order to have the most comprehensive assessment performed.

At all Activities we should have a contact (hame and phone number), and preferably an established
relationship, with PWD, either directly or through the NAVFAC Atlantic, Mid-Atlantic, or Washington
NTR or Activity Environmental Office that we can work with and contact in the event of problems.

Miss Utility or “811 One Call” Services for Public Utility Mark-outs

Miss Utility or “811 One Call” service centers are information exchange centers for excavators,
contractors and property owners planning any kind of excavation or digging. The “811 One Call” center
notifies participating public utilities of the upcoming excavation work so they can locate and mark their
underground utilities in advance to prevent possible damage to underground utility lines, injury,
property damage and service outages. In some instances, such with southeastern Virginia bases, the
Navy has entered into agreement with Miss (?) Utilities and is part of the response process for Miss
Utilities. Generally, a minimum of 48 hours is required for the public utility mark-outs to be performed.
The “811 One Call” services are free to the public. Note that the “811 One Call” centers only coordinate
with participating public utilities. There may be some public utilities that do NOT participate in the “One
Call” center which may need to be contacted separately. For example, in Washington, DC, the Miss
Utility “811 One Call” center does not locate and mark public sewer and water lines. Therefore, the
municipal water and sewer authority must be contacted separately to have the sewer and water lines
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marked out. The AM should contact the appropriate one-call center to determine their scope of
services.

For the Mid-Atlantic region, the following “One Call” service centers are available.

Name Phone Website Comments

Miss Utility of DELMARVA 800-257-7777 www.missutility.net Public utility mark-outs in
Delaware, Maryland,
Washington, DC, and
Northern Virginia

Miss Utility of Southern 800-552-7001 not available Public utility mark-outs in

Virginia (One Call) Southern Virginia

Miss Utility of Virginia 800-257-7777 www.missutilityofvirginia.co General information on
800-552-7007 m public utility mark-outs in

Virginia, with links to Miss
Utility of DELMARVA and
Miss Utility of Southern
Virginia (One Call)

Miss Utility of West Virginia, 800-245-4848 none Call to determine what

Inc utilities they work with in
West Virginia

North Carolina One Call 800-632-4949 www.ncocc.org/ncocc/defaul | Public Utility Markouts in

Center t.htm North Carolina

Private Subcontractors

Utility-locating support is required at some level for most all Jacobs field projects in "clearing" proposed
subsurface boring locations on the project site. Utility location and sample clearance can include a
comprehensive effort of GIS map interpretation, professional land surveying, field locating, and
geophysical surveying. Since we can usually provide our own GIS-related services for projects and our
professional land surveying services are normally procured separately, utility-locating subcontractors
will normally only be required for some level of geophysical surveying support in the field. This level of
geophysical surveying support can range widely from a simple electromagnetic (EM) survey over a
known utility line, to a blind geophysical effort, including a ground-penetrating radar (GPR) survey
and/or a comprehensive EM survey to delineate and characterize all unknown subsurface anomalies.

The level of service required from the subcontractor will vary depending on the nature of the site. At
sites where utility locations are well defined on the maps and recent construction is limited, Jacobs may
be confident with a limited effort from a traditional utility-locating subcontractor providing a simple EM
survey. At sites where utility locations are not well defined, where recent constructions may have
altered utility locations, or the nature of the site makes utility location difficult, Jacobs will require the
services of a comprehensive geophysical surveying subcontractor, with a wide range of GPR and EM
services available for use on an "as-needed" basis. Typical costs for geophysical surveying
subcontractors will range from approximately $200 per day for a simple EM effort (usually one crew
member and one instrument) to approximately $1,500 per day for a comprehensive geophysical
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surveying effort (usually a two-person crew and multiple instruments). Comprehensive geophysical
surveying efforts may also include field data interpretation (and subsequent report preparation) and
non-destructive excavation to field-verify utility depths and locations.

The following table provides a list of recommended geophysical surveying support subcontractors that
can be used for utility-locating services:

Contact Name and Equipment® Other Services®
Company Name and Address Phone Number 1 2 3 4 5 A B C

US Radar, Inc.2 Ron LaBarca
PO Box 319 732-566-2035 \/
Matawan, NJ 07747
Utilities Search, Inc. 2 Jim Davis

703-369-5758 \/ \/ \/ \/ \/
So Deep, Inc.? 703-361-6005

8397 Euclid Avenue \/ \/ \/ \/

Manassas Park, VA 20111

Accurate Locating, Inc. Ken Shipley

1327 Ashton Rd., Suite 101 410-850-0280 N N
Hanover, MD 21076

NAEVA Geophysics, Inc. Alan Mazurowski

P.O. Box 7325 434-978-3187 \/ \/ \/ \/ \/ \/ \/ \/

Charlottesville, VA 22906

Earth Resources Technology. Inc. Peter Li

8106 Stayton Rd. 240-554-0161 \/ A N N, N, \ \

Jessup, MD 20794

Geophex, Ltd. I.J. Won

605 Mercury Street 919-839-8515 \/ \/ \/ \/ \/ \/ \/ \/

Raleigh, NC 27603

a Companies denoted with an asterisk have demonstrated reluctance to assume responsibility for damage to underground
utilities or an inability to accommodate the insurance requirements that Jacobs requests for this type of work at many Navy
sites.

bEquipment types are:

e  Simple electromagnetic instruments, usually hand-held

e Other, more innovative, electromagnetic instruments, including larger instruments for more area coverage
e  Ground-penetrating radar systems of all kinds

e  Audio-frequency detectors of all kinds

e  Radio-frequency detectors of all kinds

¢ Other services include:

e Data interpretation and/or report preparation to provide a permanent record of the geophysical survey results and a
professional interpretation of the findings, including expected accuracy and precision.

e  Non-destructive excavation to field-verify the depths, locations, and types of subsurface utilities.

e  Concrete/asphalt coring and pavement/surface restoration.

Non-Contact Excavation Subcontractors

In certain circumstances it may be necessary for utility location to be carried out by non-contact
excavation (also known as vacuum excavation). Please refer to the reference list of non-contact
excavation subcontractors.
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Attachment 3, Equipment Used for Identifying
Underground Utilities

This attachment provides a summary of the various types of equipment used for subsurface utility
location. It describes the capabilities and limitations of each to help the AM and PM determine if the
equipment being proposed by a subcontractor or Navy is adequate. A list of in-house experts that can be
used to answer questions you may have is provided below.

Jacobs In-house Utility Location Experts

e Steve Saville/KNV
Home Office Phone —720-261-5367

e NickJones/DEN
Home Office Phone- 303-478-0655

Electromagnetic Induction (EMI) Methods

EMI instruments, in general, induce an electromagnetic field into the ground (the primary field) and
then record the response (the secondary field), if any. Lateral changes in subsurface conductivity, such
as caused by the presence of buried metal or by significant soil variations, cause changes in the
secondary field recorded by the instrument and thus enable detection and mapping of the subsurface
features. It should be noted that EMI only works for electrically conductive materials--plastic or PVC
pipes are generally not detected with EMI. Water and gas lines are commonly plastic, although most
new lines include a copper “locator” strip on the top of the PVC to allow for detection with EMI.

EMI technology encompasses a wide range of instruments, each with inherent strengths and
weaknesses for applications. One major division of EMI is between “time-domain” and “frequency-
domain” instruments that differ in the aspect of the secondary field they detect. Another difference in
EMI instruments is the operating frequency they use to transmit the primary field. Audio- and radio-
frequencies are often used for utility detection, although other frequencies are also used. Consideration
of the type of utility expected, surface features that could interfere with detection, and the “congestion”
of utilities in an area, should be made when choosing a particular EMI instrument for a particular site.

One common EMI tool used for utility location is a handheld unit that can be used to quickly scan an
area for utilities and allows for marking locations in “real time”. This method is most used by “dig-safe”
contractors marking out known utilities prior to excavation. It should be noted that this method works
best when a signal (the primary field) can be placed directly onto the line (i.e., by clamping or otherwise
connecting to the end of the line visible at the surface, or for larger utilities such as sewers, by running a
transmitter through the utility). These types of tools also have a limited capability to scan an area for
unknown utilities. Usually this requires having enough area to separate a handheld transmitter at least a
hundred feet from the receiver. Whether hunting for unknown, or confirming known, utilities, this
method will only detect continuous lengths of metallic conductors.

In addition to the handheld EMI units, larger, more powerful EMI tools are available that provide more
comprehensive detection and mapping of subsurface features. Generally, data with these methods are
collected on a regular grid in the investigation area, and are then analyzed to locate linear anomalies
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that can be interpreted as utilities. These methods will usually detect all subsurface metal (above a
minimum size), including pieces of abandoned utilities. In addition, in some situations, backfill can be
detected against native soils giving information on trenching and possible utility location. Drawbacks to
these methods are that the secondary signals from utilities are often swamped (i.e., undetectable) close
to buildings and other cultural features, and that the subsurface at heavily built-up sites may be too
complicated to confidently interpret completely.

Hand-held metal detectors (treasure-finders) are usually based on EMI technology. They can be used to
locate shallow buried metal associated with utilities (e.g., junctions, utility access holes [e.g., manholes],
metallic locators). Advantages of these tools is the ease of use and real-time marking of anomalies.
Drawbacks include limited depths of investigations and no data storage capacity.

Ground Penetrating Radar (GPR)

GPR systems transmit radio and microwave frequency (e.g., 80 megahertz to 1,000 megahertz) waves
into the ground and then record reflections of those waves coming back to the surface. Reflections of
the radar waves typically occur at lithologic changes, subsurface discontinuities, and subsurface
structures. Plastic and PVC pipes can sometimes be detected in GPR data, especially if they are shallow,
large, and full of a contrasting material such as air in a wet soil, or water in a dry soil. GPR data are
usually collected in regular patterns over an area and then analyzed for linear anomalies that can be
interpreted as utilities. GPR is usually very accurate in x-y location of utilities, and can be calibrated at a
site to give very accurate depth information as well. A significant drawback to GPR is that depth of
investigation is highly dependent on background soil conductivity, and it will not work on all sites. It is
not uncommon to get only 1 to 2 feet of penetration with the signal in damp, clayey environments.
Another drawback to GPR is that sites containing significant fill material (e.g., concrete rubble, scrap
metal, garbage) will result in complicated anomalies that are difficult or impossible to interpret.

Magnetic Field Methods

Magnetic field methods rely on detecting changes to the earth’s magnetic field caused by ferrous metal
objects. This method is usually more sensitive to magnetic metal (i.e., deeper detection) than EMI
methods. A drawback to this method is it is more susceptible to being swamped by surface features
such as fences and cars. In addition, procedures must usually be implemented that account for natural
variations in the earth’s background field as it changes throughout the day. One common use of the
method is to measure and analyze the gradient of the magnetic field, which eliminates most of the
drawbacks to the method. It should be noted this method only detects ferrous metal, primarily iron and
steel for utility location applications. Some utility detectors combine magnetic and EMI methods into a
single hand-held unit.

Optical Methods

Down the hole cameras may be useful in visually reviewing a pipe for empty conduits and/or vaults.

13
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STANDARD OPERATING PROCEDURE 087, LOCATING AND CLEARING UNDERGROUND UTILITIES

Attachment 5, Utility Marking Color Codes

The following is the standard color code used by industry to mark various types of utilities and other
features at a construction site.

White — Proposed excavations and borings

Pink — Temporary survey markings

Red — Electrical power lines, cables, conduits and lighting cables
Yellow — Gas, oil, steam, petroleum or gaseous materials

Orange — Communication, alarm or signal lines, cables, or conduits
Blue — Potable water

Purple — Reclaimed water, irrigation and slurry lines

Green — Sewer and storm drain lines
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,S\ITAA\\/I\\I(DCALREDAl\(l)PPERROAC_]TFQ'IXE/I PROCEDURE 090 mm:
Groundwater Sampling for Per- and Polyfluoroalkyl
Substances (PFAS)

. Purpose and Scope

This SOP provides guidelines for groundwater sample collection for samples that will be analyzed for
per- and polyfluoroalklyl substances (PFAS) via LC/MS/MS Compliant with the most recent version of the
Quality Systems Manual (QSM) for which the lab is certified. This SOP should be used in conjunction
with approved region-specific groundwater sampling SOPs which provide methods for general and low-
flow groundwater sampling. In cases in which information in this SOP conflicts with region-specific
groundwater sampling SOPs, this SOP will supersede the information in the general SOPs.

Standard techniques for collecting representative samples are summarized. These procedures are
specific to the Navy Comprehensive Long-term Environmental Action Navy (CLEAN) Program. Materials,
equipment, and procedures may vary; refer to the Sampling and Analysis Plan and operator’s manuals
for specific details.

. Equipment and Materials

A.  Equipment and Materials Required

e Ifinstalling wells, ensure driller does not use polytetrafluoroethylene (PFTE)-containing drill lube or
other drilling lubes containing PFAS. Biolube has been determined to be an acceptable drilling lube
for installing wells where PFAS may be of concern. Additionally, Waterra surge blocks have been
confirmed to not contain PFAS and may be used for development.

e Groundwater sampling equipment
— PFAS-free tubing (avoid Teflon, Viton, PTFE and other fluorinated compounds)
=  High density polyethylene (HDPE) tubing (unlined)

= |f Masterflex tubing is needed for peristaltic pumps, Cole Parmer C-Flex (06424 series) and
Tygon E-3603 (06509 series) are suitable options

— PFAS-free Bailer (if using a bailer?)

1 Geotech and Waterra offer PFAS free bailer options

QC AND REVIEWED 03/2023 1



STANDARD OPERATING PROCEDURE 090, GROUNDWATER SAMPLING FOR PER- AND POLYFLUOROALKYL SUBSTANCES (PFAS)

— PFAS-free Pump such as:

= Geotech PFAS-free Portable Bladder Pump (note, most bladder pumps include a Teflon-lined
bladder, but Geotech currently has one model which is Teflon-free).

=  Panacea P120 or P125. The P200 Stainless Steel Pump may also be used, but the standard
model contains Teflon at the tube connection. If you are using this Panacea model, you must
request one with the “PTFE-free thread sealant option.”

= Waterra stainless foot-valve
= QED Sample Pro
= Monsoon or Mega Monsoon submersible pump

= Grundfos Rediflo2 (this pump contains small Teflon components, but has not been shown to
leach, it is less preferable than the other options)

= Peristaltic pump (may be suitable for shallow locations)

e Groundwater sample containers (HDPE bottle with HDPE screwcap), sample bottles should not be
glass as glass may sorb PFAS. Sample bottle caps should not contain Teflon. Notify your project
manager (PM) if bottles provided by the lab are glass or contain Teflon parts.

e laboratory prepared deionized, certified PFAS-free water for field blank collection
e PFAS-free shipping supplies (labels [if available]?, coolers, and ice)

e Loose leaf paper without waterproof coating or a spiralbound notebook (not waterproof) or tablet
(see tablet use notes below)

e Metal clip board (if using loose-leaf paper)
e Pen (not Sharpie)

e Nitrile or latex gloves

B. Equipment and Materials to Avoid During Sampling

Equipment and materials used to collect groundwater samples should not contain any fluorinated
compounds, Teflon, or synthetic rubber with fluoropolymer elastomers (e.g., Viton).

Specifically, the following material should be avoided during sampling:

e Gore-Tex brand or similar high-performance outdoor clothing, clothing treated with ScotchGuard
brand or similar water repellent, fluoropolymer-coated Tyvek, wrinkle-resistant fabrics, and fire-
resistant clothing with fluorochemical treatment or anything advertised as water repellant.

e Weather-proof log books with fluorochemical coatings.
e New clothing that has been washed fewer than six times.
The sample collection area should be clear of the following items:

e Pre-packaged food wrappers (e.g., fast food sandwich wrappers, pizza boxes, etc.)
e Microwave popcorn bags

2 Efforts will be made to obtain PFAS-free labels; however, information on labels is scarce and labels are frequently mounted on
PFAS-coated paper to allow for easy removal.

2 QC AND REVIEWED 03/2023
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Blue ice containers

Non-Stick aluminum foil

Kim-Wipes

e Sunscreen, insect repellant and other personal hygiene products that may contain PFAS

Research which has not yet been published has allowed us to generate a list of sunscreens and insect
repellents which do not contain fluorine. Check with Bill Diguiseppi or Laura Cook on recommendations
(because the research is not ours, it cannot be released externally at this time).

The use of electronics (e.g., cell phones and tablets) should be avoided without the implementation of
precautionary measures outlined below:

e All devices should be used with clean, ungloved hands and an approved stylus (if desired).

Following the use of a device, hands must be washed with soap and water and clean gloves should be
used prior to contact with sampling equipment (bottleware, tubing, etc.).

lll.  Procedures and Guidelines

Wash hands with dish detergent before sampling and don nitrile gloves. Do not use Kleen Guard powder
free nitrile gloves which were shown in research to contain fluorine

Follow Navy CLEAN SOPs for low-flow or conventional groundwater sample collection, depending on site
requirements.

A.  Sample Collection

Once water quality parameters have stabilized for low-flow purging, samples can be collected. For
conventional purging, if water quality parameters do not stabilize, a minimum of 3 well volumes must be
purged prior to sample collection.

The steps to be followed for sample collection are as follows:

1. Ensure that the end of the tubing does not touch the ground or equipment. Remove the cap from
the sample bottle. Position the sample bottle under the end of the tubing.

- If the end of the tubing accidentally comes into contact with any surface, cut off 2” — 3” of
tubing from the effluent end with deconned tubing cutters or scissors.

2. Fill the bottle. Do not fill the bottle past the middle of the bottle shoulder. Samples do not need to
be collected headspace free.

3. Affix labels after bottles have been closed; collect only one sample at a time to avoid mislabeling.
Place the samples in a Ziploc bag and pack the sample on ice immediately for shipment to the offsite
laboratory. 3M Red packing tape and crystal clear gorilla tape is suitable for packing and fluorine
free. Prior to utilizing additional materials please reach out to your PFAS SME.

B.  Equipment Decontamination

Whenever possible, use disposable equipment when collecting groundwater samples. If reusable
equipment must be used, the equipment must be cleaned/decontaminated between uses. Alconox and
Liquinox soap are acceptable for cleaning/decontaminating reusable equipment at PFAS sites. Any water
used for cleaning/decontamination must be certified PFAS-free by a laboratory. Consider triple-rinsing.

QC AND REVIEWED 03/2023 3
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Once decontaminated, wrap equipment in plastic bags (such as Ziploc) or un-coated aluminum foil, and
store away from potential PFAS sources.

Use of Water Quality Equipment and Water Level Indicators

Water quality meters typically do not contain PFAS. However, consistent with general sampling SOPs,
disconnect the water quality meter prior to sampling. Some water level indicators do contain small
polyvinylidene fluoride (a PFAS constituent for which we do not currently monitor) or less frequently,
Teflon, components, but we have not noted cross contamination from water level indicators at any
sites. The Durham Geoslope Water Level Indicators and the Solinst Model 101 with the P2 meter have
been shown to be fluorine free.

V. References

United States Environmental Protection Agency (USEPA), 2009. Determination of Selected Perfluorinated
Alkyl Acids in Drinking Water by Solid Phase Extraction and Liquid Chromatography/ Tandem Mass
Spectrometry (LC/MS/MS). September.

United States Navy, 2020. Interim Per- and Polyfluoroalkyl Substances (PFAS) Site Guidance for NAVFAC
Remedial Project Managers (RPMs)/November 2020 Update. November.

United States Navy, 2015. Navy Drinking Water Sampling Policy for Perfluorochemicals: Perfluorooctane
Sulfonate and Perfluorooctanoic Acid. September.
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Soil Sampling for Per- and Polyfluoroalkyl Substances

. Purpose

This SOP provides guidelines for soil sample collection and handling for samples that will be analyzed for
per- and polyfluoroalkyl substances (PFAS) via LC/MS/MS Compliant with the most recent version of the
Quality Systems Manual (QSM) for which the lab is certified at the time of analysis. Standard techniques
for collecting representative samples are summarized. These procedures are specific to the

Navy Comprehensive Long-term Environmental Action Navy (CLEAN) Program. Materials, equipment,
and procedures may vary; refer to the Sampling and Analysis Plan and operator’s manuals for specific
details.

. Equipment and Materials

A.  Equipment and Materials Required

A hand auger or other device that can be used to remove the soil from the ground. Stainless steel tools,
carbon steel tools, or steel DPT tooling with acetate sleeves are preferred for PFAS sampling. Avoid any
sampling materials containing PFAS (such as Teflon, Viton, PTFE, or other fluorinated compounds). Any

plastic sampling materials should be evaluated thoroughly before selection to ensure they are fluorine-
free.

A stainless steel spatula or fluorine-free disposable plastic scoop should be used to remove material
from the sampling device.

Unpainted wooden stakes or pin flags

Fiberglass measuring tape (at least 200 feet in length)
GPS Unit

e PFAS-free labels (if available!) shipping materials

e Loose leaf paper or a wire-bound notebook without waterproof coating or tablet (see notes on
tablet use below)

e Metal clipboard (if using loose-leaf paper)
e Pen (not Sharpie)

Personal protection equipment (rubber or latex gloves, boots, etc.). Check with your subject matter
expert (SME) prior to selecting PPE to ensure there are no fluorine-containing components.

1 Efforts will be made to obtain PFAS-free labels; however, information on labels is scarce and labels are frequently mounted on
PFAS-coated paper to allow for easy removal.
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Sample jars (sample jars should be made of high density polyethylene (HDPE) as glass jars may sorb
PFAS, please notify the project manager [PM] if glass jars are provided by the lab). Sample containers
should not contain Teflon lids.

Laboratory-prepared deionized, certified PFAS-free water for field blank collection

B. Equipment and Materials to Avoid During Sampling

Equipment and materials used to collect soil samples should not contain any fluorinated compounds
including Teflon or synthetic rubber with fluoropolymer elastomers (e.g. Viton).

If a driller is supporting collection of soil samples in split spoons or acetate DPT sleeves, ensure the
driller has not used and will not use drilling lube containing polytetrafluoroethylene (PTFE) or any other
fluorine-containing substance. Biolube has been determined to be an acceptable substitute.

Specifically, the following material should be avoided during sampling:

e Gore-Tex brand or similar high-performance outdoor clothing, clothing treated with ScotchGuard
brand or similar water repellent, fluoropolymer-coated Tyvek, wrinkle-resistant fabrics, and fire-
resistant clothing with fluorochemical treatment or anything advertised as water repellant.

e Weather-proof log books with fluorochemical coatings.
e New clothing that has been washed fewer than six times.
The sample collection area should be clear of the following items:

e Pre-packaged food wrappers (e.g., fast food sandwich wrappers, pizza boxes, etc.)

e Microwave popcorn bags

e Blue ice containers

e Non-stick aluminum foil

o Kim-Wipes

e Sunscreen, insect repellant and other personal hygiene products that may contain PFAS

Contact your PFAS SME for an approved list of sunscreens and insect repellants.

The use of electronics (e.g., cell phones and tablets) should be avoided without the implementation of
precautionary measures outlined below:

e All devices should be used with clean, ungloved hands and an approved stylus (if desired).

Following the use of a device, hands must be washed with soap and water and clean gloves should be
used prior to contact with sampling equipment (bottleware, tubing, etc.).

. Procedures and Guidelines

Once the area has been determined to be free of materials potentially containing PFAS, these steps can
be followed to collect the soil samples:

Wear protective gear, as specified in the Health and Safety Plan.

To locate samples, identify the correct location using the pin flags or stakes. Proceed to collect a sample
from the undisturbed soil adjacent to the marker following steps C and D. If markers are not present, the
following procedures will be used.

2 QC AND REVIEWED 03/2023
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A.  Samples On A Grid

1. Use measuring tape to locate each sampling point on the first grid line as prescribed in the sampling
plan. As each point is located, drive a numbered stake in the ground and record its location on the
site map and in the field notebook/clipboard.

2. Proceed to sample the points on the grid line.

3. Measure to location where next grid line is to start and stake first sample. For subsequent samples
on the line take two orthogonal measurements: one to the previous grid line, and one to the
previous sample on the same grid line.

4. Proceed to sample the points on the grid line as described in Section C below.

5. Make sure to stake location after sample collection in case professional surveying is to be

completed.
6. Repeat A-3 and A-4 above until all samples are collected from the area.
7. Or, a GPS unit can be used to identify each location based on map coordinates, if available.

Non-Grid Samples

Use measuring tape to position sampling point at location described in the sampling plan by taking
two measurements from fixed landmarks (e.g., corner of house and fence post).

¢

N

Note measurements, landmarks, and sampling point on a sketch in the field notebook, and on a site
location map.

3. Proceed to sample as described in Section C below.

4. Make sure to stake location after sample collection in case professional surveying is to be
completed.

5. Repeat B-1 through B-4 above until all samples are collected from the area.
6. Or, a GPS unit can be used to identify each location based on map coordinated, if available.

To the extent possible, differentiate between fill and natural soil. If both are encountered at a boring
location, sample both as prescribed in the field sampling plan. Do not locate samples in debris, tree
roots, or standing water. In residential areas, do not sample in areas where residents’ activities may
impact the sample (e.g., barbecue areas, beneath eaves of roofs, driveways, garbage areas). If an
obstacle prevents sampling at a measured grid point, move as close as possible, but up to a distance of
one half the grid spacing in any direction to locate an appropriate sample. If an appropriate location
cannot be found, consult with the Field Team Leader (FTL). If the FTL concurs, the sampling point may be
deleted from the program. The FTL will contact the Jacobs (CH2M) PM immediately. The PM and Navy
Technical Representative (NTR) will discuss whether the point should be deleted from the program. If it
is deleted, the PM will follow-up with the NTR in writing.

C.  Collecting Samples Using Hand Tools

1. Use a decontaminated stainless steel scoop/trowel or disposable plastic scoop to scrape away
surficial organic material (grass, leaves, etc.) adjacent to the stake. New disposable scoops or
trowels may also be used to reduce the need for equipment blanks if the disposable scoops have
been confirmed by your project PFAS SME to be PFAS free.
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2.

If sampling:

e Surface soil: Obtain soil sample by scooping soil using the augering scoop/trowel, starting from
the surface and digging down to a depth of about 6 inches, or the depth specified in the
workplan.

e Subsurface soil: Obtain the subsurface soil sample using an auger down to the depths prescribed
in the field sampling plan.

Record lithologic description and any pertinent observations (such as discoloration) in the field
notebook/clipboard.

Empty the contents of the scoop/trowel into a decontaminated stainless steel pan or dedicated
sealable bag.

Repeat this procedure until sufficient soil is collected to meet volume requirements.

Homogenize cuttings in the pan using a decontaminated stainless steel utensil or inside the
dedicated sealable bag.

Transfer sample for analysis into appropriate containers with a decontaminated utensil. Affix labels
after bottles have been closed; collect only one sample at a time to avoid mislabeling.

Immediately upon collection, all samples for chemical analysis are to be placed in a closed container
on ice unless it is not possible to do so. Although unusual and uncommon, there may be instances
where it is not possible to have containers with ice at the sample location. In these instances, the
samples should be placed on ice as soon as practical and during the time between collection and
placing the samples on ice, the samples should be kept as cool as possible.

Backfill the hole with soil removed from the borehole. To the extent possible, replace topsoil and
grass and attempt to return appearance of sampling area to its pre-sampled condition. For samples
in non-residential, unmowed areas, mark the sample number on the stake and leave stake in place.
In mowed areas, remove stake.

To Collect Samples Using DPT Methods

1.

Decontaminate sampling tubes and other non-dedicated downhole equipment in accordance with
SOP Decontamination of Personnel and Equipment. Ensure that decontamination water used is PFAS
free (do not use water from fire hydrants on-base for steam cleaning unless the water has been
demonstrated to be free of PFAS). Additionally, ensure that all decontaminated tools are wrapped in
un-coated aluminum foil as needed.

Drive sampling tube to the desired sampling depth using the truck-mounted hydraulic percussion
hammer. If soil above the desired depth is not to be sampled, first drive the lead rod, without a
sampling tube, to the top of the desired depth.

Remove the rods and sampling tube from the borehole and remove the sampling tube from the lead
rod.

Cut open the acetate liner using a specific knife designed to slice the acetate liners (see below).
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5. Fill all sample containers, using a decontaminated or dedicated sampling implement. Label the
containers, place in Ziploc bags, and immediately place samples on ice for shipment to the
laboratory.

6. Decontaminate all non-dedicated downhole equipment (rods, sampling tubes, etc.) in accordance
with SOP Decontamination of Personnel and Equipment and ensure decontamination water is from
a PFAS-free water source and if equipment is wrapped in aluminum foil that un-coated aluminum
foil is used.

7. Backfill borehole at each sampling location with grout or bentonite and repair the surface with like
material (bentonite, asphalt patch, concrete, etc.), as required.

D. Equipment Decontamination

Whenever possible, use disposable equipment when collecting soil samples. If reusable equipment must
be used, the equipment must be cleaned/decontaminated between uses. Alconox and Liquinox soap are
acceptable for cleaning/decontaminating reusable equipment at PFAS sites. Any water used for
cleaning/decontamination must be certified PFAS-free by a laboratory. Consider triple-rinsing. Once
decontaminated, wrap equipment in plastic bags (such as Ziploc) or un-coated aluminum foil, and store
away from potential PFAS sources.

V. References

United States Environmental Protection Agency (USEPA), 2009. Determination of Selected Perfluorinated
Alkyl Acids in Drinking Water by Solid Phase Extraction and Liquid Chromatography/Tandem Mass
Spectrometry (LC/MS/MS). September.

United States Navy, 2020. Interim Per- and Polyfluoroalkyl Substances (PFAS) Site Guidance for NAVFAC
Remedial Project Managers (RPMs)/November 2020 Update. November.

United States Navy, 2015. Navy Drinking Water Sampling Policy for Perfluorochemicals: Perfluorooctane
Sulfonate and Perfluorooctanoic Acid. September
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LOW-FLOW GROUNDWATER PURGING AND SAMPLING

1.0 PURPOSE

This standard operating procedure (SOP) describes the conventional monitoring well sampling procedures
to be used by all U.S. Naval Facilities Engineering Command Northwest (NAVFAC NW) personnel and
contractors. Conventional monitoring well sampling procedures are provided in SOP 1-C-4, Groundwater
Sampling from Temporary Wells (Piezometers).

2.0 PROCEDURE

2.1 PURPOSE

This procedure establishes the method for sampling groundwater monitoring wells for water-borne
contaminants and general groundwater chemistry. The objective is to obtain groundwater samples with as
little alteration of water chemistry as possible.

2.2 PREPARATION

2.2.1 Site Background Information

A thorough understanding of the purposes of the sampling event should be established prior to
commencing field activities. A review of available data obtained from the site and pertinent to the water
sampling should also be conducted. Copies of well logs or summary tables regarding well construction
information should be available on-site if possible.

Previous groundwater development and sampling logs give a good indication of well purging rates and
the types of problems that may be encountered during sampling, such as excessive turbidity and low well
yield. They may also indicate where dedicated pumps are placed in the water column.

It is highly recommended that the field sampling team is familiar with the U.S. EPA recommended
protocols for low-flow sampling outlined in the April 1996 Ground Water Issue Low-Flow (Minimal
Drawdown) Groundwater Sampling Procedures (U.S. EPA 1996).

2.2.2 Groundwater Analysis Selection

The requisite field and laboratory analyses should be established prior to performing water sampling. The
types and numbers of quality assurance/quality control (QA/QC) samples to be collected (refer to SOP
II-B, Field QC Samples (Water, Soil)) should be specified in the QA plan developed for the site.

2.3 GROUNDWATER SAMPLING PROCEDURES

Groundwater sampling procedures at a site should include: (1) measurement of depth to groundwater and
total depth, (2) assessment of the presence or absence of an immiscible phase (if required by the project
plan), (3) assessment of purge parameter stabilization, (4) purging of static water within the well and well
bore, and (5) obtaining a groundwater sample. Each step is discussed in sequence below. Depending
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upon specific field conditions, additional steps may be necessary. As a rule, at least 24 hours should
separate well development and well sampling events.

2.3.1 Measurement of Static Water Level Elevation

The depth to water and the total depth of the well should be measured to the nearest 0.01 foot to provide
baseline hydrologic data, to calculate the volume of water in the well, and to provide information on the
integrity of the well (e.g., identification of siltation problems). Dependent upon individual project
requirements, synoptic water level collection may be required prior to groundwater sampling activities.
In the event that synoptic water levels are not collected prior to sampling activities, total depth
measurements should be collected after purging and sampling activities to prevent the suspension of
fine-grained sediment that may be present at the bottom of the well. Each well should be marked with a
permanent, easily identified reference point for water level measurements whose location and elevation
have been surveyed.

An electronic water level meter accurate to 0.01 foot should be used to measure the water level surface
and depth of the well. The presence of light, non-aqueous phase liquids (LNAPLs) and/or dense,
non-aqueous phase liquids (DNAPLSs) in a well requires measurement of the elevation of the top and the
bottom of the product, generally using an interface probe. Water levels in such wells must then be
corrected for density effects to accurately determine the elevation of the water table.

2.3.2 Decontamination of Equipment

Each piece of non-dedicated equipment should be decontaminated prior to entering the well.
Decontamination should also be conducted prior to the start of sampling at a site, even if the equipment is
known to be decontaminated subsequent to its last usage. This precaution is taken to minimize the
potential for cross-contamination. In addition, each piece of equipment used at the site should be
decontaminated prior to leaving the site. Dedicated sampling equipment need only be decontaminated
prior to installation within the well. Clean sampling equipment should not be placed directly on the
ground or other contaminated surfaces prior to insertion into the well. Dedicated sampling equipment that
has been certified by the manufacturer as being decontaminated can be placed in the well without onsite
decontamination.

Further details are presented in SOP IlII-1, Equipment Decontamination.

2.3.3 Detection of Immiscible Phase Layers

Unless specified in the project plans, groundwater samples should not be collected from wells with
detectable amounts of LNAPL and DNAPL.

2.3.4 Purging Equipment and Use

To help minimize the potential for cross-contamination, well sampling should proceed from the least
contaminated to the most contaminated. This order may be changed in the field if conditions warrant,
particularly if dedicated sampling equipment is used. If decontamination of tubing is required by the
project, Teflon® tubing is recommended. All groundwater removed from potentially contaminated wells
should be handled in accordance with the investigation-derived waste (IDW) handling procedures
described in SOP [-A-7, IDW Management.

Purging should be accomplished by removing groundwater from the well at low flow rates using a pump.
According to the U.S. EPA (1996), the rate at which groundwater is removed from the well during
purging ideally should be between than 0.1 to 0.5 L/min. The pump intake should be placed in the middle
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of the calculated saturated screened interval. The purge rate should be low enough that substantial
drawdown (>0.3 foot) in the well does not occur during purging. If a stabilized drawdown in the well
can’t be achieved and the water level is approaching the top of the screened interval, reduce the flow rate
or turn the pump off (for 15 minutes) and allow for recovery. It should be noted whether or not the pump
has a check valve. A check valve is required if the pump is shut off. Under no circumstances should the
well be pumped dry or otherwise over-purged. Begin pumping at a lower flow rate, if the water draws
down to the top of the screened interval again turn pump off and allow for recovery. If two tubing
volumes (including the volume of water in the pump and flow cell) have been removed during purging
then sampling can proceed next time the pump is turned on. This information should be noted in the field
notebook or groundwater sampling log with a recommendation for a different purging and sampling
procedure (USEPA, 2012).

Water level measurements should be collected to assess the water level effects of purging. A low purge
rate also will reduce the possibility of stripping VOCs from the water, and will reduce the likelihood of
mobilizing colloids in the subsurface that are immobile under natural flow conditions.

Water quality parameters should be collected and recorded on a regular basis (every 3-5 minutes) during
well evacuation. Field parameters to be collected may include temperature, pH, specific conductance,
salinity, dissolved oxygen, Redox potential, and turbidity. At least seven readings should be taken during
the purging process unless the field parameters stabilize more quickly. These parameters are measured to
demonstrate that the formation water, not stale well casing water, is being evacuated. Purging should be
considered complete when the high and low values between three consecutive field parameter
measurements stabilize within 10%. Turbidity may be considered stable if values are less than 10
nephelometric turbidity units (NTUs). The criterion for temperature may not be applicable if a
submersible pump is used during purging due to the heating of the water by the pump motor. Field
personnel should refer to the project-specific Sampling and Analysis Plan (SAP) for specific
measurement requirements and well stabilization criteria.

All information obtained during the purging and sampling process should be entered into the field
logbook. In addition to the field logbook, the data may be logged on a groundwater sampling log

(Figure I-C-5-1 or equivalent). In special situations where LNAPL has been detected in the monitoring
well and a groundwater sample is determined to be necessary by the Project Manager, a stilling tube
should be inserted into the well prior to well purging. The stilling tube should be composed of a material
that meets the performance guidelines for sampling devices. The stilling tube should be inserted into the
well to a depth that allows groundwater from the screened interval to be purged and sampled. The bottom
of the tube should be set below the upper portion of the screened interval where the LNAPL is entering
the well screen. The goal is to sample the aqueous phase (groundwater) while preventing the LNAPL
from entering the sampling device. To achieve this goal, the stilling tube must be inserted into the well in
a manner that prevents the LNAPL from entering the stilling tube.

One method of doing this is to cover the end of the stilling tube with a membrane or material that will be
ruptured by the weight of the pump. A piece of aluminum foil can be placed over the end of the stilling
tube. The stilling tube is lowered slowly into the well to the appropriate depth and then attached firmly to
the top of the well casing. When the pump is inserted, the weight of the pump breaks the foil covering the
end of the tube, and the well can be purged and sampled from below the LNAPL layer. The membrane or
material that is used to cover the end of the stilling tube must be fastened firmly so that it remains
attached to the stilling tube when ruptured. Moreover, the membrane or material must retain its integrity
after it is ruptured. Pieces of the membrane or material must not fall off of the stilling tube into the well.
Although aluminum foil is mentioned in this discussion as an example of a material that can be used to
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cover the end of the tube, a more chemically inert material may be required, based on the site-specific
situation. Stilling tubes should be thoroughly decontaminated prior to each use. Groundwater removed
during purging should be collected and stored onsite until its disposition is determined based upon
laboratory analytical results. Storage should be in secured containers such as DOT-approved drums.
Containers of purge water should be labeled with NAVFAC NW approved labels or paint pens.

2.3.5 Groundwater Sampling Methodology

The well should be sampled when groundwater within it is representative of aquifer conditions and after it
has recovered sufficiently to provide enough volume for the groundwater sampling parameters. A period
of no more than 2 hours should elapse between purging and sampling to prevent groundwater interaction
with the casing and atmosphere. This may not be possible with a slowly recharging well. The water level
should be measured and recorded prior to sampling to demonstrate the degree of recovery of the well.
Sampling equipment should never be dropped into the well, because this could cause aeration of the water
upon impact. In addition, the sampling methodology utilized should allow for the collection of a
groundwater sample in as undisturbed a condition as possible, minimizing the potential for volatilization
or aeration. This includes minimizing agitation and aeration during transfer to sample containers.

2.3.6 Sample Handling and Preservation

Many of the chemical constituents and physiochemical parameters to be measured or evaluated during
groundwater monitoring programs are chemically unstable; therefore, samples must be preserved. The
U.S. Environmental Protection Agency document entitled Test Methods for Evaluating Solid Waste —
Physical/Chemical Methods (SW-846) (U.S. EPA 1995), includes a discussion of appropriate sample
preservation procedures. In addition, SW-846 specifies the sample containers that should be used for
each constituent or common set of parameters. In general, check with specific laboratory requirements
prior to obtaining field samples. In many cases, the laboratory will supply the necessary sample bottles
and required preservatives. In some cases, the field team may add preservatives in the field.

Improper sample handling may alter the analytical results of the sample. Samples should be transferred in
the field from the sampling equipment directly into the container that has been prepared specifically for
that analysis or set of compatible parameters as described in the Quality Assurance Project Plan.

When sampling for VOCs, water samples should be collected in vials or containers specifically designed
to prevent loss of VOCs from the sample. An analytical laboratory should provide these vials, preferably
by the laboratory that will perform the analysis. Groundwater from the sampling device should be
collected in vials by allowing the groundwater to slowly flow along the sides of the vial. Sampling
equipment should not touch the interior of the vial. The vial should be filled above the top of the vial to
form a positive meniscus with no overflow. No headspace should be present in the sample container once
the container has been capped. The sample can be checked for headspace by inverting the sample bottle
and tapping the side of the vial to dislodge air bubbles. Sometimes it is not possible to collect a sample
without air bubbles, particularly water that is aerated or naturally carbonated. In these cases, the
investigator should note the problem to account for possible error. Field logs and laboratory analysis
reports should note any headspace in the sample container(s) at the time of receipt by the laboratory, as
well as at the time the sample was first transferred to the sample container at the wellhead.
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2.3.6.1 Special Handling Considerations

Samples requiring analysis for organics should not be filtered. Samples should not be transferred from
one container to another because this could cause aeration or a loss of organic material onto the walls of
the container.

Groundwater samples to be analyzed for total and dissolved metals should be obtained sequentially. The
sample to be analyzed for total metals, should be obtained directly from the pump and be unfiltered. The
second sample should be filtered through a 0.45-micron membrane in-line filter and transferred to a
container to be analyzed for dissolved metals. Allow at least 500 ml of effluent to flow through the filter
prior to sampling. Any difference in concentration between the total and dissolved fractions may be
attributed to the original metallic ion content of the particles and adsorption of ions onto the particles.

2.3.6.2 Field Sampling Preservation

Samples should be preserved immediately upon collection. Ideally, sample jars contain preservatives of
known concentration and volume during the initial filling of the jar to a predetermined final sample
volume. For example, metals require storage in aqueous media at pH of 2 or less. Typically, 0.5 ml of
1:1 nitric acid added to 500 ml of groundwater will produce a pH less than 2.0. Certain matrices that have
alkaline pH (greater than 7) may require more preservative than is typically required. An early
assessment of preservation techniques, such as the use of pH strips after initial preservation, may
therefore be appropriate. It should be noted that introduction of preservatives will dilute samples, and
may require normalization of results. Guidance for the preservation of environmental samples can be
found in the EPA "Handbook for Sampling and Sample Preservation of Water and Wastewater:" (U.S.
EPA 1982).

3.0 DOCUMENTATION

Information collected during groundwater sampling should be documented in the field logbook in
accordance with SOP III-D, Logbooks. In addition, groundwater sampling purge logs may be (Figure
I-C-5-1 or equivalent) may be filled out in addition to the field logbook. Copies of this information should
be sent to the Project Manager and to the project files.

A groundwater sampling log should be documented in the field logbook and contain the following
information:

e Identification of well

e Well depth

e Static water level depth

e Presence of immiscible layers

e Purge volume and pumping rate

e Time that the well was purged

e Collection method for immiscible layers
e Sample IDs

e  Well evacuation procedure/equipment
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e Date and time of collection

e Parameters requested for analysis

e Field analysis data

e Field observations on sampling event

e Name of collector
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Figure 1-C-5-1
Groundwater Sampling Log
Project Number: Date:
Location: Time:
Well Number: Climatic Conditions:
Initial Measurements: Static Water Level:
Total Depth:
Well Purging: Length of Saturated Zone: linear feet
Volume of Water to be Evacuated: gals./linear ft. x
Linear feet of Saturation x Casing Volumes* = gallons
Method of Removal:
Pumping Rate: gallons/minute
Well Purge Data:
GALLONS
DATE/ TIME REMOVED pH SP. COND. D.O. REDOX TURBIDITY

Sample Withdrawal Method:

Appearance of Sample: Color
Turbidity
Sediment
Other

Laboratory Analysis Parameters and Preservatives:

Number and Types of Sample Containers Used:

Sample ID(s):

Decontamination Procedures:

Notes:

Sampled by:

Samples delivered to:
Date/Time:
Transporters:

* Capacity of casing (gallons/linear foot): 2-0.16, 47-0.65, 6”-1.47, 8”-2.61, 10”-4.08, 12”-5.87
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4.0 REFERENCES
SOP I-A-7, IDW Management

SOP *-C-4, Groundwater Sampling from Temporary Wells (Piezometers)
SOP III-I, Equipment Decontamination

SOP III-B, Field QC Samples

SOP III-D, Logbooks

U.S. EPA. 1982. Handbook for Sampling and Sample Preservation of Water and Wastewater.
EPA-600/4-82-029. September 1982.

U.S. EPA. 1986. RCRA Ground-Water Monitoring Technical Enforcement Guidance Document.

U.S. EPA. 1996. Ground Water Issue, Low-flow (Minimal Drawdown) Groundwater Sampling
Procedures. EPA/540/S-95/504. April 1996

U.S. EPA. 1995 and as revised. Test Methods for Evaluating Solid Waste—Physical/Chemical Methods
(SW-846). January 1995.

U.S. EPA. 2012. Standard Operating Procedure Low-Stress (Low Flow) / Minimal Drawdown Ground-
Water Sample Collection, USEPA, Region 9, Management and Technical Services Division,
April 2012.

5.0 ATTACHMENTS
None.
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Certificate of Accreditation

Perry Johnson Laboratory Accreditation, Inc.
has assessed the Organization of:

Battelle
141 Longwater Drive, Suite 202, Norwell, MA 02061

(Hereinafter called the Organization) and hereby declares that Organization has met the requirements of

ISO/IEC 17025:2017 General Requirements for the competence of Testing and Calibration Laboratories and the United States
Department of Defense Environmental Laboratory Accreditation Program (DoD-ELAP) requirements identified within the
DoD/DOE Quality Systems Manual (DoD/DOE QSM) Version 5.4 October 2021 and is accredited in accordance with the:

United States Department of Defense
Environmental Laboratory Accreditation Program

(DoD-ELAP)

This accreditation demonstrates the technical competence for the defined scope and the
operation of a laboratory quality management system
(as outlined by the joint ISO-ILAC-IAF Communiqué dated April 2017):

Environmental Testing
(As detailed in the supplement)

Accreditation claims for such activities shall only be made from the addresses referenced within this certificate. This Accreditation
is granted subject to the system rules governing the Accreditation referred to above, and the Organization hereby covenants with
the Accreditation Body’s duty to observe and comply with the said rules.

Initial Accreditation Date: Issue Date: Expiration Date

For PILA November 17, 2016 March 28, 2023 April 30, 2025

Tracy Szelszen

President Accreditation No: Certificate No:

91667 1L23-262
Perry Johnson Laboratory L . . L .
L The validity of this certificate is maintained through ongoing assessments based

Accreditation, Inc. (PJLA) validity by - Hgh oneotns

on a continuous accreditation cycle. The validity of this certificate should be

755 W. Big Beaver, Suite 1325 confirmed through the PJLA website: www.pjlabs.com

Troy, Michigan 48084
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i : Certificate of Accreditation: Supplement

’f;,;nll.\\\\\\ FPJLA
Battelle
141 Longwater Drive, Suite 202, Norwell, MA 02061
Contact Name: Jonathan Thorn Phone: 781-681-5565

Accreditation is granted to the facility to perform the following testing: Code
Organic
Draft EPA Method 1633 by Liquid Chromatography Tandem Mass Spectrometry (LC/MS/MS) 10123429
Aqueous
11-Chloroeicosafluoro-3-Oxaundecane- 1-Sulfonic Acid (11CI-PF30UdS) 9490
1H, 1H, 2H, 2H-Perfluorodecanesulfonic Acid (8:2 Fluorotelomersulfonic Acid, 8:2FTS) 6948
1H, 1H, 2H, 2H-Perfluorohexanesulfonic Acid (4:2 Fluorotelomersulfonic Acid, 4:2FTS) 6946
1H, 1H, 2H, 2H-Perfluorooctanesulfonic Acid (6:2 Fluorotelomersulfonic Acid, 6:2FTS) 6947
2H,2H,3H,3H-Perfluorodecanoic Acid (7:3 FTCA, 3-Perfluoroheptyl Propanoic Acid) 9340
2H,2H,3H,3H-Perfluorooctanoic Acid (5:3 FTCA) 9338
4,4,5,5,6,6,6-Heptafluorohexanoi Acid (3:3 FTCA, 3-Perfluoropropyl Propanoic Acid) 9353
4,8-dioxa-3H-perfluorononanoic Acid (ADONA) 6951
9-Chlorohexadecafluoro-3-Oxanonane-1-Sulfonic Acid (9-CI-PF30NS) 6952
Hexafluoropropylene Oxide Dimer Acid (HFPO-DA) 9460
N-ethyl perfluorooctanesulfonamide (EtFOSA) 9395
N-ethyl perfluorooctanesulfonamidoacetic Acid (EtFOSAA) 4847
N-ethyl perfluorooctanesulfonamidoethanol (EtFOSE) 9431
N-methyl perfluorooctanesulfonamide (MeFOSA) 9433
N-methyl perfluorooctanesulfonamidoacetic Acid (MeFOSAA) 4846
N-methyl perfluorooctanesulfonamidoethanol (MeFOSE) 6949
Nonafluoro-3,6-Dioxaheptanoic Acid (NFDHA) 6956
Perfluoro(2-ethoxyethane)sulfonic acid (PFEESA) 6957
Perfluoro-3-Methoxypropanoic Acid (PFMPA) 6965
Perfluoro-4-Methoxybutanoic Acid (PFMBA) 6966
Perfluorobutanesulfonic Acid (PFBS) 6918
Perfluorobutanoic Acid (PFBA) 6915
Perfluorodecanesulfonic Acid (PFDS) 6920
Perfluorodecanoic Acid (PFDA) 6905
Perfluorododecanesulfonic Acid (PFDoS) 6923
Perfluorododecanoic Acid (PFDoA) 6903
Perfluoroheptanesulfonic Acid (PFHpS) 9470
Perfluoroheptanoic Acid (PFHpA) 6908
Perfluorohexanesulfonic Acid (PFHxS) 6927
Perfluorohexanoic Acid (PFHxA) 6913
Perfluorononanesulfonic Acid (PFNS) 6929
Perfluorononanoic Acid (PFNA) 6906
Perfluorooctanesulfonamide (PFOSA) 6917
Perfluorooctanesulfonic Acid (PFOS) 6931
Perfluorooctanoic Acid (PFOA) 6912
Perfluoropentanesulfonic Acid (PFPeS) 6934
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i . Certificate of Accreditation: Supplement

"'mﬁ\\* PJLA
Battelle
141 Longwater Drive, Suite 202, Norwell, MA 02061
Contact Name: Jonathan Thorn Phone: 781-681-5565
Accreditation is granted to the facility to perform the following testing: Code
Organic
Draft EPA Method 1633 by Liquid Chromatography Tandem Mass Spectrometry (LC/MS/MS) 10123429

Aqueous
Perfluoropentanoic Acid (PFPeA) 6914
Perfluorotetradecanoic Acid (PFTeDA) 6902
Perfluorotridecanoic Acid (PFTrDA) 9563
Perfluoroundecanoic Acid (PFUnA) 6904

Solid
11-Chloroeicosafluoro-3-Oxaundecane-1-Sulfonic Acid (11CI-PF30UdS) 9490
1H, 1H, 2H, 2H-Perfluorodecanesulfonic Acid (8:2 Fluorotelomersulfonic Acid, 8:2FTS) 6948
1H, 1H, 2H, 2H-Perfluorohexanesulfonic Acid (4:2 Fluorotelomersulfonic Acid, 4:2FTS) 6946
1H, 1H, 2H, 2H-Perfluorooctanesulfonic Acid (6:2 Fluorotelomersulfonic Acid, 6:2FTS) 6947
2H,2H,3H,3H-Perfluorodecanoic Acid (7:3 FTCA, 3-Perfluoroheptyl Propanoic Acid) 9340
2H,2H,3H,3H-Perfluorooctanoic Acid (5:3 FTCA) 9338
4,4,5,5,6,6,6-Heptafluorohexanoi Acid (3:3 FTCA, 3-Perfluoropropyl Propanoic Acid) 9353
4,8-dioxa-3H-perfluorononanoic Acid (ADONA) 6951
9-Chlorohexadecafluoro-3-Oxanonane- 1-Sulfonic Acid (9-CI-PF30ONS) 6952
Hexafluoropropylene Oxide Dimer Acid (HFPO-DA) 9460
N-ethyl perfluorooctanesulfonamide (EtFOSA) 9395
N-ethyl perfluorooctanesulfonamidoacetic Acid (EtFOSAA) 4847
N-ethyl perfluorooctanesulfonamidoethanol (EtFOSE) 9431
N-methyl perfluorooctanesulfonamide (MeFOSA) 9433
N-methyl perfluorooctanesulfonamidoacetic Acid (MeFOSAA) 4846
N-methyl perfluorooctanesulfonamidoethanol (MeFOSE) 6949
Nonafluoro-3,6-Dioxaheptanoic Acid (NFDHA) 6956
Perfluoro(2-ethoxyethane)sulfonic acid (PFEESA) 6957
Perfluoro-3-Methoxypropanoic Acid (PFMPA) 6965
Perfluoro-4-Methoxybutanoic Acid (PFMBA) 6966
Perfluorobutanesulfonic Acid (PFBS) 6918
Perfluorobutanoic Acid (PFBA) 6915
Perfluorodecanesulfonic Acid (PFDS) 6920
Perfluorodecanoic Acid (PFDA) 6905
Perfluorododecanesulfonic Acid (PFDoS) 6923
Perfluorododecanoic Acid (PFDoA) 6903
Perfluoroheptanesulfonic Acid (PFHpS) 9470
Perfluoroheptanoic Acid (PFHpA) 6908
Perfluorohexanesulfonic Acid (PFHxS) 6927
Perfluorohexanoic Acid (PFHxA) 6913
Perfluorononanesulfonic Acid (PFNS) 6929
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i . Certificate of Accreditation: Supplement

"'mﬁ\\* PJLA
Battelle
141 Longwater Drive, Suite 202, Norwell, MA 02061
Contact Name: Jonathan Thorn Phone: 781-681-5565
Accreditation is granted to the facility to perform the following testing: Code
Organic
Draft EPA Method 1633 by Liquid Chromatography Tandem Mass Spectrometry (LC/MS/MS) 10123429

Solid
Perfluorononanoic Acid (PFNA) 6906
Perfluorooctanesulfonamide (PFOSA) 6917
Perfluorooctanesulfonic Acid (PFOS) 6931
Perfluorooctanoic Acid (PFOA) 6912
Perfluoropentanesulfonic Acid (PFPeS) 6934
Perfluoropentanoic Acid (PFPeA) 6914
Perfluorotetradecanoic Acid (PFTeDA) 6902
Perfluorotridecanoic Acid (PFTrDA) 9563
Perfluoroundecanoic Acid (PFUnA) 6904

Tissue
11-Chloroeicosafluoro-3-Oxaundecane- 1-Sulfonic Acid (11CI-PF30UdS) 9490
1H, 1H, 2H, 2H-Perfluorodecanesulfonic Acid (8:2 Fluorotelomersulfonic Acid, 8:2FTS) 6948
1H, 1H, 2H, 2H-Perfluorohexanesulfonic Acid (4:2 Fluorotelomersulfonic Acid, 4:2FTS) 6946
1H, 1H, 2H, 2H-Perfluorooctanesulfonic Acid (6:2 Fluorotelomersulfonic Acid, 6:2FTS) 6947
2H,2H,3H,3H-Perfluorodecanoic Acid (7:3 FTCA, 3-Perfluoroheptyl Propanoic Acid) 9340
2H,2H,3H,3H-Perfluorooctanoic Acid (5:3 FTCA) 9338
4,4,5,5,6,6,6-Heptafluorohexanoi Acid (3:3 FTCA, 3-Perfluoropropyl Propanoic Acid) 9353
4,8-dioxa-3H-perfluorononanoic Acid (ADONA) 6951
9-Chlorohexadecafluoro-3-Oxanonane-1-Sulfonic Acid (9-CI-PF30NS) 6952
Hexafluoropropylene Oxide Dimer Acid (HFPO-DA) 9460
N-ethyl perfluorooctanesulfonamide (EtFOSA) 9395
N-ethyl perfluorooctanesulfonamidoacetic Acid (EtFOSAA) 4847
N-ethyl perfluorooctanesulfonamidoethanol (EtFOSE) 9431
N-methyl perfluorooctanesulfonamide (MeFOSA) 9433
N-methyl perfluorooctanesulfonamidoacetic Acid (MeFOSAA) 4846
N-methyl perfluorooctanesulfonamidoethanol (MeFOSE) 6949
Nonafluoro-3,6-Dioxaheptanoic Acid (NFDHA) 6956
Perfluoro(2-ethoxyethane)sulfonic acid (PFEESA) 6957
Perfluoro-3-Methoxypropanoic Acid (PFMPA) 6965
Perfluoro-4-Methoxybutanoic Acid (PFMBA) 6966
Perfluorobutanesulfonic Acid (PFBS) 6918
Perfluorobutanoic Acid (PFBA) 6915
Perfluorodecanesulfonic Acid (PFDS) 6920
Perfluorodecanoic Acid (PFDA) 6905
Perfluorododecanesulfonic Acid (PFDoS) 6923
Perfluorododecanoic Acid (PFDoA) 6903
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i . Certificate of Accreditation: Supplement

.‘,,-'Ulu\\\\\\ FJLA
Battelle
141 Longwater Drive, Suite 202, Norwell, MA 02061
Contact Name: Jonathan Thorn Phone: 781-681-5565

Accreditation is granted to the facility to perform the following testing: Code
Organic
Draft EPA Method 1633 by Liquid Chromatography Tandem Mass Spectrometry (LC/MS/MS) 10123429
Tissue
Perfluoroheptanesulfonic Acid (PFHpS) 9470
Perfluoroheptanoic Acid (PFHpA) 6908
Perfluorohexanesulfonic Acid (PFHxS) 6927
Perfluorohexanoic Acid (PFHxA) 6913
Perfluorononanesulfonic Acid (PFNS) 6929
Perfluorononanoic Acid (PFNA) 6906
Perfluorooctanesulfonamide (PFOSA) 6917
Perfluorooctanesulfonic Acid (PFOS) 6931
Perfluorooctanoic Acid (PFOA) 6912
Perfluoropentanesulfonic Acid (PFPeS) 6934
Perfluoropentanoic Acid (PFPeA) 6914
Perfluorotetradecanoic Acid (PFTeDA) 6902
Perfluorotridecanoic Acid (PFTrDA) 9563
Perfluoroundecanoic Acid (PFUnA) 6904
EPA 533 by Liquid Chromatography Tandem Mass Spectrometry (LC/MS/MS) 10091619
Drinking Water
11-Chloroeicosafluoro-3-Oxaundecane-1-Sulfonic Acid (11CI-PF30UdS) 9490
1H, 1H, 2H, 2H-Perfluorodecane Sulfonic Acid (8:2 FTS) 6948
1H, 1H, 2H, 2H-Perfluorohexane Sulfonic Acid (4:2 FTS) 6946
1H, 1H, 2H, 2H-Perfluorooctane Sulfonic Acid (6:2 FTS) 6947
9-Chlorohexadecafluoro-3-Oxanonane-1-Sulfonic Acid (9-CI-PF30NS) 6952
Ammonium 4,8-Dioxa-3H-Perfluorononanoate (ADONA) 6953
Hexafluoropropylene Oxide Dimer Acid (HFPO-DA) — GenX 9460
Nonafluoro-3,6-Dioxaheptanoic Acid (NFDHA) 6956
Perfluoro(2-Ethoxyethane)Sulfonic Acid (PFEESA) 6957
Perfluoro-3-Methoxypropanoic Acid (PFMPA) 6965
Perfluoro-4-Methoxybutanoic Acid (PFMBA) 6966
Perfluorobutanesulfonic Acid (PFBS) 6918
Perfluorobutanoic Acid (PFBA) 6915
Perfluorodecanoic Acid (PFDA) 6905
Perfluorododecanoic Acid (PFDoA) 6903
Perfluoroheptanesulfonic Acid (PFHpS) 9470
Perfluoroheptanoic Acid (PFHpA) 6908
Perfluorohexanesulfonic Acid (PFHxS) 6927
Perfluorohexanoic Acid (PFHxA) 6913
Perfluorononanoic Acid (PFNA) 6906
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i . Certificate of Accreditation: Supplement

w FPJLA
Battelle
141 Longwater Drive, Suite 202, Norwell, MA 02061
Contact Name: Jonathan Thorn Phone: 781-681-5565

Accreditation is granted to the facility to perform the following testing: Code
Organic
EPA 533 by Liquid Chromatography Tandem Mass Spectrometry (LC/MS/MS) 10091619
Drinking Water
Perfluorooctanesulfonic Acid (PFOS) 6931
Perfluorooctanoic Acid (PFOA) 6912
Perfluoropentanesulfonic Acid (PFPeS) 6934
Perfluoropentanoic Acid (PFPeA) 6914
Perfluoroundecanoic Acid (PFUnA) 6904
EPA 537.1.1 by Liquid Chromatography Tandem Mass Spectrometry (LC/MS/MS) 10091642
Drinking Water
11-Chloroeicosafluoro-3-Oxaundecane-1-Sulfonic Acid (11CI-PF30UdS) 9490
9-Chlorohexadecafluoro-3-Oxanonane-1-Sulfonic Acid (9-CI-PF30NS) 6952
Ammonium 4,8-Dioxa-3H-Perfluorononanoate (ADONA) 6953
Hexafluoropropylene Oxide Dimer Acid (HFPO-DA) — GenX 9460
N-Ethylperfluorooctanesulfonamidoacetic Acid (NEtFOSAA) 4846
N-Methylperfluorooctanesulfonamidoacetic Acid (NMeFOSAA) 4847
Perfluorobutanesulfonic Acid (PFBS) 6918
Perfluorodecanoic Acid (PFDA) 6905
Perfluorododecanoic Acid (PFDoA) 6903
Perfluoroheptanoic Acid (PFHpA) 6908
Perfluorohexanesulfonic Acid (PFHxS) 6927
Perfluorohexanoic Acid (PFHxA) 6913
Perfluorononanoic Acid (PFNA) 6906
Perfluorooctanesulfonic Acid (PFOS) 6931
Perfluorooctanoic Acid (PFOA) 6912
Perfluorotetradecanoic Acid (PFTeDA) 6902
Perfluorotridecanoic Acid (PFTrDA) 9563
Perfluoroundecanoic Acid (PFUnA) 6904
EPA 8081 MOD (Battelle SOP 5-128) by Gas Chromatography Electron Capture Detector (GC/ECD) 10178402
Aqueous
2,4'-DDD 8580
2,4'-DDE 8585
2,4-DDT 8590
4,4'-DDD 7355
4,4-DDE 7360
4,4-DDT 7365
Aldrin 7025
alpha-BHC (a-BHC, alpha-Hexachlorocyclohexane) 7110
alpha-Chlordane (cis-Chlordane) 7240
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i . Certificate of Accreditation: Supplement

w FPJLA
Battelle
141 Longwater Drive, Suite 202, Norwell, MA 02061
Contact Name: Jonathan Thorn Phone: 781-681-5565

Accreditation is granted to the facility to perform the following testing: Code
Organic
EPA 8081 MOD (Battelle SOP 5-128) by Gas Chromatography Electron Capture Detector (GC/ECD) 10178402
Aqueous
beta-BHC (b-BHC, beta-Hexachlorocyclohexane) 7115
Chlorpyrifos (Dursban) 7300
cis-Nonachlor 7925
delta-BHC (d-BHC) 7105
Dieldrin 7470
Endosulfan I 7510
Endosulfan II 7515
Endosulfan Sulfate 7520
Endrin 7540
Endrin Aldehyde 7530
Endrin Ketone 7535
gamma-BHC (y-BHC, Lindane) 7120
gamma-Chlordane 7245
Heptachlor 7685
Heptachlor Epoxide 7690
Hexachlorobenzene 6275
Methoxychlor 7810
Mirex 7870
Oxychlordane 3890
PCB-101 (2,2°,4,5,5’-Pentachlorobiphenyl) 8980
PCB-105 (2,3,3',4,4'-Pentachlorobiphenyl) 8985
PCB-110 (2,3,3',4',6-Pentachlorobiphenyl) 8990
PCB-118 (2,3',4,4',5-Pentachlorobiphenyl) 8995
PCB-126 (3,3',4,4',5-Pentachlorobiphenyl) 9015
PCB-128 (2,2',3,3',4,4'-Hexachlorobiphenyl) 9020
PCB-129 (2,2',3,3',4,5-Hexachlorobiphenyl ) 9118
PCB-138 (2,2',3,4,4',5'-Hexachlorobiphenyl) 9025
PCB-153 (2,2°,4,4°,5,5’-Hexachlorobiphenyl) 9040
PCB-169 (3,3',4,4',5,5'-Hexachlorobiphenyl) 9060
PCB-170 (2,2',3,3',4,4',5-Heptachlorobiphenyl) 9065
PCB-18 (2,2',5-Trichlorobiphenyl) 8930
PCB-180 (2,2',3,4,4',5,5'-Heptachlorobiphenyl) 9134
PCB-183 (2,2',3,4,4',5',6-Heptachlorobiphenyl) 9075
PCB-184 (2,2',3,4,4',6,6'-Heptachlorobiphenyl) 9139
PCB-187 (2,2',3,4',5,5',6-Heptachlorobiphenyl) 9080
PCB-195 (2,2',3,3',4,4',5,6-Octachlorobiphenyl) 9103
Issued: 3/28/2023 This supplement is in conjunction with certificate #L23-262 Page 7 of 30




i . Certificate of Accreditation: Supplement

w FPJLA
Battelle
141 Longwater Drive, Suite 202, Norwell, MA 02061
Contact Name: Jonathan Thorn Phone: 781-681-5565

Accreditation is granted to the facility to perform the following testing: Code
Organic
EPA 8081 MOD (Battelle SOP 5-128) by Gas Chromatography Electron Capture Detector (GC/ECD) 10178402
Aqueous
PCB-206 (2,2',3,3',4,4',5,5',6-Nonachlorobiphenyl) 9095
PCB-209 (2,2',3,3',4,4',5,5',6,6'-Decachlorobiphenyl) 9105
PCB-28 (2,4,4’-Trichlorobiphenyl) 9252
PCB-44 (2,2',3,5'-Tetrachlorobiphenyl) 8945
PCB-49 (2,2',4,5'-Tetrachlorobiphenyl) 8950
PCB-52 (2,2',5,5'-Tetrachlorobiphenyl) 8955
PCB-66 (2,3',4,4'-Tetrachlorobiphenyl) 8960
PCB-77 (3,3',4,4'-Tetrachlorobiphenyl) 8965
PCB-8 (2,4 -Dichlorobiphenyl) 9256
PCB-87 (2,2',3,4,5'-Pentachlorobiphenyl) 8975
trans-Nonachlor 7910
Solid
2,4'-DDD 8580
2,4'-DDE 8585
2,4-DDT 8590
4,4'-DDD 7355
4,4'-DDE 7360
4,4-DDT 7365
Aldrin 7025
alpha-BHC (a-BHC, alpha-Hexachlorocyclohexane) 7110
alpha-Chlordane (cis-Chlordane) 7240
beta-BHC (b-BHC, beta-Hexachlorocyclohexane) 7115
Chlorpyrifos (Dursban) 7300
cis-Nonachlor 7925
delta-BHC (d-BHC) 7105
Dieldrin 7470
Endosulfan I 7510
Endosulfan II 7515
Endosulfan Sulfate 7520
Endrin 7540
Endrin Aldehyde 7530
Endrin Ketone 7535
gamma-BHC (y-BHC, Lindane) 7120
gamma-Chlordane 7245
Heptachlor 7685
Heptachlor Epoxide 7690
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Battelle
141 Longwater Drive, Suite 202, Norwell, MA 02061
Contact Name: Jonathan Thorn Phone: 781-681-5565
Accreditation is granted to the facility to perform the following testing: Code
Organic
EPA 8081 MOD (Battelle SOP 5-128) by Gas Chromatography Electron Capture Detector (GC/ECD) 10178402
Solid
Hexachlorobenzene 6275
Methoxychlor 7810
Mirex 7870
Oxychlordane 3890
PCB-101 (2,2°,4,5,5’-Pentachlorobiphenyl) 8980
PCB-105 (2,3,3',4,4'-Pentachlorobiphenyl) 8985
PCB-110 (2,3,3',4',6-Pentachlorobiphenyl) 8990
PCB-118 (2,3',4,4',5-Pentachlorobiphenyl) 8995
PCB-126 (3,3',4,4',5-Pentachlorobiphenyl) 9015
PCB-128 (2,2',3,3',4,4'-Hexachlorobiphenyl) 9020
PCB-129 (2,2',3,3',4,5-Hexachlorobiphenyl ) 9118
PCB-138 (2,2',3,4,4',5'-Hexachlorobiphenyl) 9025
PCB-153 (2,2°,4,4°,5,5’-Hexachlorobiphenyl) 9040
PCB-169 (3,3'.4,4',5,5'-Hexachlorobiphenyl) 9060
PCB-170 (2,2',3,3',4,4',5-Heptachlorobiphenyl) 9065
PCB-18 (2,2',5-Trichlorobiphenyl) 8930
PCB-180 (2,2',3,4,4',5,5'-Heptachlorobiphenyl) 9134
PCB-183 (2,2',3,4,4',5',6-Heptachlorobiphenyl) 9075
PCB-184 (2,2',3,4,4',6,6'-Heptachlorobiphenyl) 9139
PCB-187 (2,2',3,4',5,5',6-Heptachlorobiphenyl) 9080
PCB-195 (2,2',3,3',4,4',5,6-Octachlorobiphenyl) 9103
PCB-206 (2,2',3,3',4,4',5,5',6-Nonachlorobiphenyl) 9095
PCB-209 (2,2',3,3',4,4',5,5',6,6'-Decachlorobiphenyl) 9105
PCB-28 (2,4,4’-Trichlorobiphenyl) 9252
PCB-44 (2,2',3,5'-Tetrachlorobiphenyl) 8945
PCB-49 (2,2',4,5'-Tetrachlorobiphenyl) 8950
PCB-52 (2,2',5,5'-Tetrachlorobiphenyl) 8955
PCB-66 (2,3',4,4'-Tetrachlorobiphenyl) 8960
PCB-77 (3,3',4,4'-Tetrachlorobiphenyl) 8965
PCB-8 (2,4’-Dichlorobiphenyl) 9256
PCB-87 (2,2',3,4,5'-Pentachlorobiphenyl) 8975
trans-Nonachlor 7910
Tissue

2,4'-DDD 8580
2,4-DDE 8585
2,4-DDT 8590

Issued: 3/28/2023
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Battelle

141 Longwater Drive, Suite 202, Norwell, MA 02061
Contact Name: Jonathan Thorn Phone: 781-681-5565

Accreditation is granted to the facility to perform the following testing: Code
Organic
EPA 8081 MOD (Battelle SOP 5-128) by Gas Chromatography Electron Capture Detector (GC/ECD) 10178402
Tissue

4,4'-DDD 7355
4,4-DDE 7360
4,4-DDT 7365
Aldrin 7025
alpha-BHC (a-BHC, alpha-Hexachlorocyclohexane) 7110
alpha-Chlordane (cis-Chlordane) 7240
beta-BHC (b-BHC, beta-Hexachlorocyclohexane) 7115
Chlorpyrifos (Dursban) 7300
cis-Nonachlor 7925
delta-BHC (d-BHC) 7105
Dieldrin 7470
Endosulfan I 7510
Endosulfan II 7515
Endosulfan Sulfate 7520
Endrin 7540
Endrin Aldehyde 7530
Endrin Ketone 7535
gamma-BHC (y-BHC, Lindane) 7120
gamma-Chlordane 7245
Heptachlor 7685
Heptachlor Epoxide 7690
Hexachlorobenzene 6275
Methoxychlor 7810
Mirex 7870
Oxychlordane 3890
PCB-101 (2,2°,4,5,5’-Pentachlorobiphenyl) 8980
PCB-105 (2,3,3',4,4'-Pentachlorobiphenyl) 8985
PCB-110 (2,3,3',4',6-Pentachlorobiphenyl) 8990
PCB-118 (2,3',4,4',5-Pentachlorobiphenyl) 8995
PCB-126 (3,3',4,4',5-Pentachlorobiphenyl) 9015
PCB-128 (2,2',3,3',4,4'-Hexachlorobiphenyl) 9020
PCB-129 (2,2',3,3',4,5-Hexachlorobiphenyl ) 9118
PCB-138 (2,2',3,4,4',5'-Hexachlorobiphenyl) 9025
PCB-153 (2,2°,4,4°,5,5’-Hexachlorobiphenyl) 9040
PCB-169 (3,3'.4,4',5,5'-Hexachlorobiphenyl) 9060
PCB-170 (2,2',3,3',4,4',5-Heptachlorobiphenyl) 9065

Issued: 3/28/2023
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Battelle
141 Longwater Drive, Suite 202, Norwell, MA 02061
Contact Name: Jonathan Thorn Phone: 781-681-5565

Accreditation is granted to the facility to perform the following testing: Code
Organic
EPA 8081 MOD (Battelle SOP 5-128) by Gas Chromatography Electron Capture Detector (GC/ECD) 10178402
Tissue
PCB-18 (2,2',5-Trichlorobiphenyl) 8930
PCB-180 (2,2',3,4,4',5,5'-Heptachlorobiphenyl) 9134
PCB-183 (2,2',3,4,4',5',6-Heptachlorobiphenyl) 9075
PCB-184 (2,2',3,4,4',6,6'-Heptachlorobiphenyl) 9139
PCB-187 (2,2',3,4',5,5',6-Heptachlorobiphenyl) 9080
PCB-195 (2,2',3,3',4,4',5,6-Octachlorobiphenyl) 9103
PCB-206 (2,2',3,3',4,4',5,5',6-Nonachlorobiphenyl) 9095
PCB-209 (2,2',3,3',4,4',5,5',6,6'-Decachlorobiphenyl) 9105
PCB-28 (2,4,4’-Trichlorobiphenyl) 9252
PCB-44 (2,2',3,5'-Tetrachlorobiphenyl) 8945
PCB-49 (2,2',4,5'-Tetrachlorobiphenyl) 8950
PCB-52 (2,2',5,5'-Tetrachlorobiphenyl) 8955
PCB-66 (2,3',4,4'-Tetrachlorobiphenyl) 8960
PCB-77 (3,3',4,4'-Tetrachlorobiphenyl) 8965
PCB-8 (2,4’-Dichlorobiphenyl) 9256
PCB-87 (2,2',3,4,5'-Pentachlorobiphenyl) 8975
trans-Nonachlor 7910
EPA 8270E MOD (Battelle SOP 5-157) by Gas Chromatography Mass Spectrometry (GC/MS) 10242543
Aqueous
1,4-Dichlorobenzene 4620
1-Methylnaphthalene 6380
1-Methylphenanthrene 9501
2,3,5-Trimethylnaphthalene 6852
2,6-Dimethylnaphthalene 6188
2-Chloronaphthalene 5795
2-Methylnaphthalene 6385
2-Methylphenanthrene 4953
3,6-Dimethylphenanthrene 5957
Acenaphthene 5500
Acenaphthylene 5505
Anthracene 5555
Benzo(a)Anthracene 5575
Benzo(a)Pyrene 5580
Benzo(b)Fluoranthene 5585
Benzo(b)Thiophene NC
Benzo(e)Pyrene 5605
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“, ,.-m\ W PJLA
Battelle
141 Longwater Drive, Suite 202, Norwell, MA 02061
Contact Name: Jonathan Thorn Phone: 781-681-5565
Accreditation is granted to the facility to perform the following testing: Code
Organic
EPA 8270E MOD (Battelle SOP 5-157) by Gas Chromatography Mass Spectrometry (GC/MS) 10242543
Aqueous
Benzo(g,h,i)Perylene 5590
Benzo(k)Fluoranthene 5600
Chrysene 5855
cis-Decalin 4621
Dibenz(a,h)Anthracene 5895
Dibenzofuran 5905
Dibenzothiophene 5910
Fluoranthene 6265
Fluorene 6270
Indeno(1,2,3,cd)Pyrene 6315
Naphthalene 5005
Perylene 6608
Phenanthrene 6615
Pyrene 6665
trans-Decalin 9587
Solid

1,4-Dichlorobenzene 4620
1-Methylnaphthalene 6380
1-Methylphenanthrene 9501
2,3,5-Trimethylnaphthalene 6852
2,6-Dimethylnaphthalene 6188
2-Chloronaphthalene 5795
2-Methylnaphthalene 6385
2-Methylphenanthrene 4953
3,6-Dimethylphenanthrene 5957
Acenaphthene 5500
Acenaphthylene 5505
Anthracene 5555
Benzo(a)Anthracene 5575
Benzo(a)Pyrene 5580
Benzo(b)Fluoranthene 5585
Benzo(b)Thiophene NC
Benzo(e)Pyrene 5605
Benzo(g,h,i)Perylene 5590
Benzo(k)Fluoranthene 5600
Chrysene 5855
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W PJLA
Battelle
141 Longwater Drive, Suite 202, Norwell, MA 02061
Contact Name: Jonathan Thorn Phone: 781-681-5565

Accreditation is granted to the facility to perform the following testing: Code
Organic
EPA 8270E MOD (Battelle SOP 5-157) by Gas Chromatography Mass Spectrometry (GC/MS) 10242543
Solid
cis-Decalin 4621
Dibenz(a,h)Anthracene 5895
Dibenzofuran 5905
Dibenzothiophene 5910
Fluoranthene 6265
Fluorene 6270
Indeno(1,2,3,cd)Pyrene 6315
Naphthalene 5005
Perylene 6608
Phenanthrene 6615
Pyrene 6665
trans-Decalin 9587
Tissue
1,4-Dichlorobenzene 4620
1-Methylnaphthalene 6380
1-Methylphenanthrene 9501
2,3,5-Trimethylnaphthalene 6852
2,6-Dimethylnaphthalene 6188
2-Chloronaphthalene 5795
2-Methylnaphthalene 6385
2-Methylphenanthrene 4953
3,6-Dimethylphenanthrene 5957
Acenaphthene 5500
Acenaphthylene 5505
Anthracene 5555
Benzo(a)Anthracene 5575
Benzo(a)Pyrene 5580
Benzo(b)Fluoranthene 5585
Benzo(b)Thiophene NC
Benzo(e)Pyrene 5605
Benzo(g,h,i)Perylene 5590
Benzo(k)Fluoranthene 5600
Chrysene 5855
cis-Decalin 4621
Dibenz(a,h)Anthracene 5895
Dibenzofuran 5905
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w FPJLA
Battelle
141 Longwater Drive, Suite 202, Norwell, MA 02061
Contact Name: Jonathan Thorn Phone: 781-681-5565

Accreditation is granted to the facility to perform the following testing: Code
Organic
EPA 8270E MOD (Battelle SOP 5-157) by Gas Chromatography Mass Spectrometry (GC/MS) 10242543
Tissue
Dibenzothiophene 5910
Fluoranthene 6265
Fluorene 6270
Indeno(1,2,3,cd)Pyrene 6315
Naphthalene 5005
Perylene 6608
Phenanthrene 6615
Pyrene 6665
trans-Decalin 9587
EPA 8270E MOD (Battelle SOP 5-315) by Gas Chromatography Mass Spectrometry (GC/MS) 10242543
Aqueous
2,4'-DDD 8580
2,4'-DDE 8585
2,4-DDT 8590
4,4'-DDD 7355
4,4'-DDE 7360
4,4-DDT 7365
Biphenyl 5640
PCB-1 (2-Chlorobiphenyl, 2-Monochlorobiphenyl) 8915
PCB-100 (2,2',4,4',6-Pentachlorobiphenyl) 9177
PCB-101 (2,2°,4,5,5’-Pentachlorobiphenyl) 8980
PCB-104 (2,2',4,6,6'-Pentachlorobiphenyl) 9182
PCB-105 (2,3,3',4,4'-Pentachlorobiphenyl) 8985
PCB-11 (3,3'-Dichlorobiphenyl) 8925
PCB-110 (2,3,3',4',6-Pentachlorobiphenyl) 8990
PCB-114 (2,3,4,4',5-Pentachlorobiphenyl) 9005
PCB-115 (2,3,4,4',6-Pentachlorobiphenyl) 9219
PCB-118 (2,3',4,4',5-Pentachlorobiphenyl) 8995
PCB-12 (3,4-Dichlorobiphenyl) 9270
PCB-123 (2,3',4,4',5'-Pentachlorobiphenyl) 9000
PCB-124 (2,3',4',5,5'-Pentachlorobiphenyl) 9222
PCB-125 (2,3',4',5',6-Pentachlorobiphenyl) 9224
PCB-126 (3,3',4,4',5-Pentachlorobiphenyl) 9015
PCB-127 (3,3'.4,5,5'-Pentachlorobiphenyl) 9260
PCB-128 (2,2',3,3',4,4'-Hexachlorobiphenyl) 9020
PCB-13 (3,4'-Dichlorobiphenyl) 9269
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““h, ,.-m\ aw PJLA
Battelle
141 Longwater Drive, Suite 202, Norwell, MA 02061
Contact Name: Jonathan Thorn Phone: 781-681-5565
Accreditation is granted to the facility to perform the following testing: Code
Organic
EPA 8270E MOD (Battelle SOP 5-315) by Gas Chromatography Mass Spectrometry (GC/MS) 10242543
Aqueous
PCB-130 (2,2',3,3',4,5'-Hexachlorobiphenyl) 9117
PCB-131 (2,2',3,3',4,6-Hexachlorobiphenyl) 9121
PCB-134 (2,2',3,3',5,6-Hexachlorobiphenyl) 9128
PCB-135 (2,2',3,3',5,6'-Hexachlorobiphenyl) 9127
PCB-136 (2,2',3,3',6,6'-Hexachlorobiphenyl) 9130
PCB-137 (2,2',3,4,4',5-Hexachlorobiphenyl) 9138
PCB-138 (2,2',3,4,4',5'-Hexachlorobiphenyl) 9025
PCB-139 (2,2',3,4,4',6-Hexachlorobiphenyl) 9141
PCB-140 (2,2',3,4,4',6'-Hexachlorobiphenyl) 9140
PCB-141 (2,2',3,4,5,5'-Hexachlorobiphenyl) 9030
PCB-144 (2,2',3,4,5',6-Hexachlorobiphenyl) 9150
PCB-146 (2,2',3,4',5,5'-Hexachlorobiphenyl) 9144
PCB-149 (2,2',3,4',5',6-Hexachlorobiphenyl) 9151
PCB-15 (4,4'-Dichlorobiphenyl) 9273
PCB-151 (2,2',3,5,5',6-Hexachlorobiphenyl) 9035
PCB-153 (2,2°,4,4°,5,5’-Hexachlorobiphenyl) 9040
PCB-154 (2,2',4,4',5,6'-Hexachlorobiphenyl) 9174
PCB-155 (2,2',4,4',6,6'-Hexachlorobiphenyl) 9176
PCB-156 (2,3,3',4,4',5-Hexachlorobiphenyl) 9050
PCB-157 (2,3,3’,4,4°,5’-Hexachlorobiphenyl) 9045
PCB-158 (2,3,3',4,4',6-Hexachlorobiphenyl) 9193
PCB-16 (2,2',3-Trichlorobiphenyl) 9173
PCB-163 (2,3,3'4',5,6-Hexachlorobiphenyl) 9199
PCB-164 (2,3,3',4',5',6-Hexachlorobiphenyl) 9201
PCB-166 (2,3,4,4',5,6-Hexachlorobiphenyl) 9217
PCB-167 (2,3',4,4',5,5'-Hexachlorobiphenyl) 9055
PCB-169 (3,3',4,4',5,5'-Hexachlorobiphenyl) 9060
PCB-17 (2,2',4-Trichlorobiphenyl) 9185
PCB-170 (2,2',3,3',4,4',5-Heptachlorobiphenyl) 9065
PCB-171 (2,2',3,3',4,4',6-Heptachlorobiphenyl) 9106
PCB-172 (2,2',3,3',4,5,5'-Heptachlorobiphenyl) 9110
PCB-173 (2,2',3,3',4,5,6-Heptachlorobiphenyl) 9113
PCB-174 (2,2',3,3',4,5,6'-Heptachlorobiphenyl) 9116
PCB-175 (2,2',3,3',4,5',6-Heptachlorobiphenyl) 9115
PCB-176 (2,2',3,3',4,6,6'-Heptachlorobiphenyl) 9119
PCB-177 (2,2',3,3',4,5',6'-Heptachlorobiphenyl) 9114
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"'mﬁ\\* PJLA
Battelle
141 Longwater Drive, Suite 202, Norwell, MA 02061
Contact Name: Jonathan Thorn Phone: 781-681-5565
Accreditation is granted to the facility to perform the following testing: Code
Organic
EPA 8270E MOD (Battelle SOP 5-315) by Gas Chromatography Mass Spectrometry (GC/MS) 10242543
Aqueous
PCB-178 (2,2',3,3',5,5',6-Heptachlorobiphenyl) 9124
PCB-179 (2,2',3,3',5,6,6'-Heptachlorobiphenyl) 9126
PCB-18 (2,2',5-Trichlorobiphenyl) 8930
PCB-180 (2,2',3,4,4',5,5'-Heptachlorobiphenyl) 9134
PCB-183 (2,2',3,4,4',5',6-Heptachlorobiphenyl) 9075
PCB-184 (2,2',3,4,4',6,6'-Heptachlorobiphenyl) 9139
PCB-185 (2,2',3,4,5,5',6-Heptachlorobiphenyl) 9143
PCB-187 (2,2',3,4',5,5',6-Heptachlorobiphenyl) 9080
PCB-188 (2,2',3,4',5,6,6'-Heptachlorobiphenyl) 9146
PCB-189 (2,3,3',4,4',5,5'-Heptachlorobiphenyl) 9085
PCB-19 (2,2',6-Trichlorobiphenyl) 9188
PCB-190 (2,3,3',4,4',5,6-Heptachlorobiphenyl) 9191
PCB-191 (2,3,3',4,4',5',6-Heptachlorobiphenyl) 9192
PCB-193 (2,3,3',4',5,5',6-Heptachlorobiphenyl) 9195
PCB-194 (2,2',3,3',4,4',5,5'-Octachlorobiphenyl) 9090
PCB-195 (2,2',3,3',4,4',5,6-Octachlorobiphenyl) 9103
PCB-197 (2,2',3,3',4,4',6,6'-Octachlorobiphenyl) 9104
PCB-198 (2,2',3,3',4,5,5',6-Octachlorobiphenyl) 9109
PCB-199 (2,2',3,3',4,5,5',6'-Octachlorobiphenyl) 9108
PCB-200 (2,2',3,3',4,5,6,6'-Octachlorobiphenyl) 9111
PCB-201 (2,2',3,3',4,5',6,6'-Octachlorobiphenyl) 9112
PCB-202 (2,2',3,3',5,5',6,6'-Octachlorobiphenyl) 9123
PCB-203 (2,2',3,4,4',5,5',6-Octachlorobiphenyl) 9133
PCB-205 (2,3,3',4,4',5,5',6-Octachlorobiphenyl) 9190
PCB-206 (2,2',3,3',4,4',5,5',6-Nonachlorobiphenyl) 9095
PCB-207 (2,2',3,3',4,4',5,6,6'-Nonachlorobiphenyl) 9101
PCB-208 (2,2',3,3',4,5,5',6,6'-Nonachlorobiphenyl) 9107
PCB-209 (2,2',3,3',4,4',5,5',6,6'-Decachlorobiphenyl) 9105
PCB-22 (2,3,4'-Trichlorobiphenyl) 9241
PCB-24 (2,3,6-Trichlorobiphenyl) 9247
PCB-25 (2,3',4-Trichlorobiphenyl) 9240
PCB-26 (2,3',5-Trichlorobiphenyl) 8935
PCB-27 (2,3',6-Trichlorobiphenyl) 9248
PCB-28 (2,4,4’-Trichlorobiphenyl) 9252
PCB-29 (2,4,5-Trichlorobiphenyl) 9253
PCB-3 (4-Chlorobiphenyl, 4-Monochlorobiphenyl) 9274
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FPJLA
Battelle
141 Longwater Drive, Suite 202, Norwell, MA 02061
Contact Name: Jonathan Thorn Phone: 781-681-5565

Accreditation is granted to the facility to perform the following testing: Code
Organic
EPA 8270E MOD (Battelle SOP 5-315) by Gas Chromatography Mass Spectrometry (GC/MS) 10242543
Aqueous
PCB-30 (2,4,6-Trichlorobiphenyl) 9254
PCB-31 (2,4',5-Trichlorobiphenyl) 8940
PCB-32 (2,4',6-Trichlorobiphenyl) 9255
PCB-33 (2,3',4'-Trichlorobiphenyl) 9239
PCB-37 (3,4,4'-Trichlorobiphenyl) 9266
PCB-4 (2,2'-Dichlorobiphenyl) 9189
PCB-40 (2,2',3,3'-Tetrachlorobiphenyl) 9132
PCB-41 (2,2',3,4-Tetrachlorobiphenyl) 9163
PCB-42 (2,2',3,4'-Tetrachlorobiphenyl) 9162
PCB-43 (2,2',3,5-Tetrachlorobiphenyl) 9169
PCB-44 (2,2',3,5'-Tetrachlorobiphenyl) 8945
PCB-45 (2,2',3,6-Tetrachlorobiphenyl) 9172
PCB-46 (2,2',3,6'-Tetrachlorobiphenyl) 9171
PCB-47 (2,2',4,4'-Tetrachlorobiphenyl) 9178
PCB-48 (2,2',4,5-Tetrachlorobiphenyl) 9181
PCB-49 (2,2',4,5'-Tetrachlorobiphenyl) 8950
PCB-5 (2,3-Dichlorobiphenyl) 8920
PCB-50 (2,2',4,6-Tetrachlorobiphenyl) 9184
PCB-51 (2,2',4,6'-Tetrachlorobiphenyl) 9183
PCB-52 (2,2',5,5'-Tetrachlorobiphenyl) 8955
PCB-53 (2,2',5,6'-Tetrachlorobiphenyl) 9186
PCB-54 (2,2',6,6'-Tetrachlorobiphenyl) 9187
PCB-56 (2,3,3",4'-Tetrachlorobiphenyl) 9207
PCB-6 (2,3'-Dichlorobiphenyl) 9249
PCB-60 (2,3,4,4'-Tetrachlorobiphenyl) 9221
PCB-63 (2,3,4',5-Tetrachlorobiphenyl) 9233
PCB-64 (2,3,4',6-Tetrachlorobiphenyl) 9236
PCB-66 (2,3',4,4'-Tetrachlorobiphenyl) 8960
PCB-67 (2,3',4,5-Tetrachlorobiphenyl) 9232
PCB-7 (2,4-Dichlorobiphenyl) 9257
PCB-70 (2,3',4',5-Tetrachlorobiphenyl) 9230
PCB-71 (2,3',4',6-Tetrachlorobiphenyl) 9237
PCB-74 (2,4,4',5-Tetrachlorobiphenyl) 9250
PCB-75 (2,4,4',6-Tetrachlorobiphenyl) 9251
PCB-77 (3,3',4,4'-Tetrachlorobiphenyl) 8965
PCB-8 (2,4’-Dichlorobiphenyl) 9256
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Battelle
141 Longwater Drive, Suite 202, Norwell, MA 02061
Contact Name: Jonathan Thorn Phone: 781-681-5565
Accreditation is granted to the facility to perform the following testing: Code
Organic
EPA 8270E MOD (Battelle SOP 5-315) by Gas Chromatography Mass Spectrometry (GC/MS) 10242543
Aqueous
PCB-80 (3,3',5,5'-Tetrachlorobiphenyl) 9264
PCB-81 (3,4,4',5-Tetrachlorobiphenyl) 8970
PCB-82 (2,2',3,3",4-Pentachlorobiphenyl) 9122
PCB-83 (2,2',3,3",5-Pentachlorobiphenyl) 9129
PCB-84 (2,2',3,3',6-Pentachlorobiphenyl) 9131
PCB-85 (2,2',3,4,4'-Pentachlorobiphenyl) 9142
PCB-87 (2,2',3,4,5'-Pentachlorobiphenyl) 8975
PCB-9 (2,5-Dichlorobiphenyl) 9258
PCB-91 (2,2',3,4',6-Pentachlorobiphenyl) 9160
PCB-92 (2,2',3,5,5'-Pentachlorobiphenyl) 9164
PCB-95 (2,2',3,5',6-Pentachlorobiphenyl) 9166
PCB-97 (2,2',3,4',5'-Pentachlorobiphenyl) 9154
PCB-99 (2,2',4,4',5-Pentachlorobiphenyl) 9175
Solid
2,4'-DDD 8580
2,4'-DDE 8585
2,4-DDT 8590
4,4'-DDD 7355
4,4-DDE 7360
4,4-DDT 7365
Biphenyl 5640
PCB-1 (2-Chlorobiphenyl, 2-Monochlorobiphenyl) 8915
PCB-100 (2,2',4,4',6-Pentachlorobiphenyl) 9177
PCB-101 (2,2°,4,5,5’-Pentachlorobiphenyl) 8980
PCB-104 (2,2'4,6,6'-Pentachlorobiphenyl) 9182
PCB-105 (2,3,3',4,4'-Pentachlorobiphenyl) 8985
PCB-11 (3,3'-Dichlorobiphenyl) 8925
PCB-110 (2,3,3',4',6-Pentachlorobiphenyl) 8990
PCB-114 (2,3,4,4',5-Pentachlorobiphenyl) 9005
PCB-115 (2,3,4,4',6-Pentachlorobiphenyl) 9219
PCB-118 (2,3',4,4',5-Pentachlorobiphenyl) 8995
PCB-12 (3,4-Dichlorobiphenyl) 9270
PCB-123 (2,3',4,4',5'-Pentachlorobiphenyl) 9000
PCB-124 (2,3',4',5,5'-Pentachlorobiphenyl) 9222
PCB-125 (2,3'.4',5',6-Pentachlorobiphenyl) 9224
PCB-126 (3,3',4,4',5-Pentachlorobiphenyl) 9015
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Battelle
141 Longwater Drive, Suite 202, Norwell, MA 02061
Contact Name: Jonathan Thorn Phone: 781-681-5565
Accreditation is granted to the facility to perform the following testing: Code
Organic
EPA 8270E MOD (Battelle SOP 5-315) by Gas Chromatography Mass Spectrometry (GC/MS) 10242543
Solid
PCB-127 (3,3'4,5,5'-Pentachlorobiphenyl) 9260
PCB-128 (2,2',3,3',4,4'-Hexachlorobiphenyl) 9020
PCB-13 (3,4'-Dichlorobiphenyl) 9269
PCB-130 (2,2',3,3',4,5'-Hexachlorobiphenyl) 9117
PCB-131 (2,2',3,3',4,6-Hexachlorobiphenyl) 9121
PCB-134 (2,2',3,3',5,6-Hexachlorobiphenyl) 9128
PCB-135 (2,2',3,3',5,6'-Hexachlorobiphenyl) 9127
PCB-136 (2,2',3,3',6,6'-Hexachlorobiphenyl) 9130
PCB-137 (2,2',3,4,4',5-Hexachlorobiphenyl) 9138
PCB-138 (2,2',3,4,4',5'-Hexachlorobiphenyl) 9025
PCB-139 (2,2',3,4,4',6-Hexachlorobiphenyl) 9141
PCB-140 (2,2',3,4,4',6'-Hexachlorobiphenyl) 9140
PCB-141 (2,2',3,4,5,5'-Hexachlorobiphenyl) 9030
PCB-144 (2,2',3,4,5',6-Hexachlorobiphenyl) 9150
PCB-146 (2,2',3,4',5,5'-Hexachlorobiphenyl) 9144
PCB-149 (2,2',3,4',5',6-Hexachlorobiphenyl) 9151
PCB-15 (4,4'-Dichlorobiphenyl) 9273
PCB-151 (2,2',3,5,5',6-Hexachlorobiphenyl) 9035
PCB-153 (2,2°,4,4°,5,5’-Hexachlorobiphenyl) 9040
PCB-154 (2,2',4,4',5,6'-Hexachlorobiphenyl) 9174
PCB-155 (2,2',4,4',6,6'-Hexachlorobiphenyl) 9176
PCB-156 (2,3,3',4,4',5-Hexachlorobiphenyl) 9050
PCB-157 (2,3,3’,4,4°,5’-Hexachlorobiphenyl) 9045
PCB-158 (2,3,3',4,4',6-Hexachlorobiphenyl) 9193
PCB-16 (2,2',3-Trichlorobiphenyl) 9173
PCB-163 (2,3,3'4',5,6-Hexachlorobiphenyl) 9199
PCB-164 (2,3,3',4',5',6-Hexachlorobiphenyl) 9201
PCB-166 (2,3,4,4',5,6-Hexachlorobiphenyl) 9217
PCB-167 (2,3',4,4',5,5'-Hexachlorobiphenyl) 9055
PCB-169 (3,3',4,4',5,5'-Hexachlorobiphenyl) 9060
PCB-17 (2,2',4-Trichlorobiphenyl) 9185
PCB-170 (2,2',3,3',4,4',5-Heptachlorobiphenyl) 9065
PCB-171 (2,2',3,3',4,4' 6-Heptachlorobiphenyl) 9106
PCB-172 (2,2',3,3',4,5,5'-Heptachlorobiphenyl) 9110
PCB-173 (2,2',3,3',4,5,6-Heptachlorobiphenyl) 9113
PCB-174 (2,2',3,3',4,5,6'-Heptachlorobiphenyl) 9116
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"'mﬁ\\* PJLA
Battelle
141 Longwater Drive, Suite 202, Norwell, MA 02061
Contact Name: Jonathan Thorn Phone: 781-681-5565
Accreditation is granted to the facility to perform the following testing: Code
Organic
EPA 8270E MOD (Battelle SOP 5-315) by Gas Chromatography Mass Spectrometry (GC/MS) 10242543
Solid
PCB-175 (2,2',3,3',4,5',6-Heptachlorobiphenyl) 9115
PCB-176 (2,2',3,3',4,6,6'-Heptachlorobiphenyl) 9119
PCB-177 (2,2',3,3',4,5',6'-Heptachlorobiphenyl) 9114
PCB-178 (2,2',3,3',5,5',6-Heptachlorobiphenyl) 9124
PCB-179 (2,2',3,3',5,6,6'-Heptachlorobiphenyl) 9126
PCB-18 (2,2',5-Trichlorobiphenyl) 8930
PCB-180 (2,2',3,4,4',5,5'-Heptachlorobiphenyl) 9134
PCB-183 (2,2',3,4,4',5',6-Heptachlorobiphenyl) 9075
PCB-184 (2,2',3,4,4',6,6'-Heptachlorobiphenyl) 9139
PCB-185 (2,2',3,4,5,5',6-Heptachlorobiphenyl) 9143
PCB-187 (2,2',3,4',5,5',6-Heptachlorobiphenyl) 9080
PCB-188 (2,2',3,4',5,6,6'-Heptachlorobiphenyl) 9146
PCB-189 (2,3,3',4,4',5,5'-Heptachlorobiphenyl) 9085
PCB-19 (2,2',6-Trichlorobiphenyl) 9188
PCB-190 (2,3,3',4,4',5,6-Heptachlorobiphenyl) 9191
PCB-191 (2,3,3',4,4',5',6-Heptachlorobiphenyl) 9192
PCB-193 (2,3,3',4',5,5',6-Heptachlorobiphenyl) 9195
PCB-194 (2,2',3,3',4,4',5,5'-Octachlorobiphenyl) 9090
PCB-195 (2,2',3,3',4,4',5,6-Octachlorobiphenyl) 9103
PCB-197 (2,2',3,3',4,4',6,6'-Octachlorobiphenyl) 9104
PCB-198 (2,2',3,3',4,5,5',6-Octachlorobiphenyl) 9109
PCB-199 (2,2',3,3',4,5,5',6'-Octachlorobiphenyl) 9108
PCB-200 (2,2',3,3',4,5,6,6'-Octachlorobiphenyl) 9111
PCB-201 (2,2',3,3',4,5',6,6'-Octachlorobiphenyl) 9112
PCB-202 (2,2',3,3',5,5',6,6'-Octachlorobiphenyl) 9123
PCB-203 (2,2',3,4,4',5,5',6-Octachlorobiphenyl) 9133
PCB-205 (2,3,3',4,4',5,5',6-Octachlorobiphenyl) 9190
PCB-206 (2,2',3,3',4,4',5,5',6-Nonachlorobiphenyl) 9095
PCB-207 (2,2',3,3',4,4',5,6,6'-Nonachlorobiphenyl) 9101
PCB-208 (2,2',3,3',4,5,5',6,6'-Nonachlorobiphenyl) 9107
PCB-209 (2,2',3,3'4,4',5,5',6,6'-Decachlorobiphenyl) 9105
PCB-22 (2,3,4'-Trichlorobiphenyl) 9241
PCB-24 (2,3,6-Trichlorobiphenyl) 9247
PCB-25 (2,3',4-Trichlorobiphenyl) 9240
PCB-26 (2,3',5-Trichlorobiphenyl) 8935
PCB-27 (2,3',6-Trichlorobiphenyl) 9248
Issued: 3/28/2023 This supplement is in conjunction with certificate #L23-262 Page 20 of 30




i . Certificate of Accreditation: Supplement

FPJLA
Battelle
141 Longwater Drive, Suite 202, Norwell, MA 02061
Contact Name: Jonathan Thorn Phone: 781-681-5565

Accreditation is granted to the facility to perform the following testing: Code
Organic
EPA 8270E MOD (Battelle SOP 5-315) by Gas Chromatography Mass Spectrometry (GC/MS) 10242543
Solid
PCB-28 (2,4,4’-Trichlorobiphenyl) 9252
PCB-29 (2,4,5-Trichlorobiphenyl) 9253
PCB-3 (4-Chlorobiphenyl, 4-Monochlorobiphenyl) 9274
PCB-30 (2,4,6-Trichlorobiphenyl) 9254
PCB-31 (2,4',5-Trichlorobiphenyl) 8940
PCB-32 (2,4',6-Trichlorobiphenyl) 9255
PCB-33 (2,3',4'-Trichlorobiphenyl) 9239
PCB-37 (3,4,4'-Trichlorobiphenyl) 9266
PCB-4 (2,2'-Dichlorobiphenyl) 9189
PCB-40 (2,2',3,3'-Tetrachlorobiphenyl) 9132
PCB-41 (2,2',3,4-Tetrachlorobiphenyl) 9163
PCB-42 (2,2',3,4'-Tetrachlorobiphenyl) 9162
PCB-43 (2,2',3,5-Tetrachlorobiphenyl) 9169
PCB-44 (2,2',3,5'-Tetrachlorobiphenyl) 8945
PCB-45 (2,2',3,6-Tetrachlorobiphenyl) 9172
PCB-46 (2,2',3,6'-Tetrachlorobiphenyl) 9171
PCB-47 (2,2',4,4'-Tetrachlorobiphenyl) 9178
PCB-48 (2,2',4,5-Tetrachlorobiphenyl) 9181
PCB-49 (2,2',4,5'-Tetrachlorobiphenyl) 8950
PCB-5 (2,3-Dichlorobiphenyl) 8920
PCB-50 (2,2',4,6-Tetrachlorobiphenyl) 9184
PCB-51 (2,2',4,6'-Tetrachlorobiphenyl) 9183
PCB-52 (2,2',5,5'-Tetrachlorobiphenyl) 8955
PCB-53 (2,2',5,6'-Tetrachlorobiphenyl) 9186
PCB-54 (2,2',6,6'-Tetrachlorobiphenyl) 9187
PCB-56 (2,3,3',4'-Tetrachlorobiphenyl) 9207
PCB-6 (2,3'-Dichlorobiphenyl) 9249
PCB-60 (2,3,4,4'-Tetrachlorobiphenyl) 9221
PCB-63 (2,3,4',5-Tetrachlorobiphenyl) 9233
PCB-64 (2,3,4',6-Tetrachlorobiphenyl) 9236
PCB-66 (2,3',4,4'-Tetrachlorobiphenyl) 8960
PCB-67 (2,3',4,5-Tetrachlorobiphenyl) 9232
PCB-7 (2,4-Dichlorobiphenyl) 9257
PCB-70 (2,3',4',5-Tetrachlorobiphenyl) 9230
PCB-71 (2,3',4',6-Tetrachlorobiphenyl) 9237
PCB-74 (2,4,4',5-Tetrachlorobiphenyl) 9250
Issued: 3/28/2023 This supplement is in conjunction with certificate #L23-262 Page 21 of 30




i . Certificate of Accreditation: Supplement

““h, ,.-m\ aw PJLA
Battelle
141 Longwater Drive, Suite 202, Norwell, MA 02061
Contact Name: Jonathan Thorn Phone: 781-681-5565
Accreditation is granted to the facility to perform the following testing: Code
Organic
EPA 8270E MOD (Battelle SOP 5-315) by Gas Chromatography Mass Spectrometry (GC/MS) 10242543
Solid
PCB-75 (2,4,4',6-Tetrachlorobiphenyl) 9251
PCB-77 (3,3',4,4'-Tetrachlorobiphenyl) 8965
PCB-8 (2,4’-Dichlorobiphenyl) 9256
PCB-80 (3,3',5,5'-Tetrachlorobiphenyl) 9264
PCB-81 (3,4,4',5-Tetrachlorobiphenyl) 8970
PCB-82 (2,2',3,3',4-Pentachlorobiphenyl) 9122
PCB-83 (2,2',3,3",5-Pentachlorobiphenyl) 9129
PCB-84 (2,2',3,3',6-Pentachlorobiphenyl) 9131
PCB-85 (2,2',3,4,4'-Pentachlorobiphenyl) 9142
PCB-87 (2,2',3,4,5'-Pentachlorobiphenyl) 8975
PCB-9 (2,5-Dichlorobiphenyl) 9258
PCB-91 (2,2',3,4',6-Pentachlorobiphenyl) 9160
PCB-92 (2,2',3,5,5'-Pentachlorobiphenyl) 9164
PCB-95 (2,2',3,5',6-Pentachlorobiphenyl) 9166
PCB-97 (2,2',3,4',5'-Pentachlorobiphenyl) 9154
PCB-99 (2,2',4,4',5-Pentachlorobiphenyl) 9175
Tissue
2,4'-DDD 8580
2,4'-DDE 8585
2,4-DDT 8590
4,4'-DDD 7355
4,4-DDE 7360
4,4-DDT 7365
Biphenyl 5640
PCB-1 (2-Chlorobiphenyl, 2-Monochlorobiphenyl) 8915
PCB-100 (2,2',4,4',6-Pentachlorobiphenyl) 9177
PCB-101 (2,2°,4,5,5’-Pentachlorobiphenyl) 8980
PCB-104 (2,2'4,6,6'-Pentachlorobiphenyl) 9182
PCB-105 (2,3,3',4,4'-Pentachlorobiphenyl) 8985
PCB-11 (3,3'-Dichlorobiphenyl) 8925
PCB-110 (2,3,3',4',6-Pentachlorobiphenyl) 8990
PCB-114 (2,3,4,4',5-Pentachlorobiphenyl) 9005
PCB-115 (2,3,4,4',6-Pentachlorobiphenyl) 9219
PCB-118 (2,3',4,4',5-Pentachlorobiphenyl) 8995
PCB-12 (3,4-Dichlorobiphenyl) 9270
PCB-123 (2,3',4,4',5'-Pentachlorobiphenyl) 9000
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Battelle
141 Longwater Drive, Suite 202, Norwell, MA 02061
Contact Name: Jonathan Thorn Phone: 781-681-5565
Accreditation is granted to the facility to perform the following testing: Code
Organic
EPA 8270E MOD (Battelle SOP 5-315) by Gas Chromatography Mass Spectrometry (GC/MS) 10242543
Tissue
PCB-124 (2,3',4',5,5'-Pentachlorobiphenyl) 9222
PCB-125 (2,3',4',5',6-Pentachlorobiphenyl) 9224
PCB-126 (3,3',4,4',5-Pentachlorobiphenyl) 9015
PCB-127 (3,3'.4,5,5'-Pentachlorobiphenyl) 9260
PCB-128 (2,2',3,3',4,4'-Hexachlorobiphenyl) 9020
PCB-13 (3,4'-Dichlorobiphenyl) 9269
PCB-130 (2,2',3,3',4,5'-Hexachlorobiphenyl) 9117
PCB-131 (2,2',3,3',4,6-Hexachlorobiphenyl) 9121
PCB-134 (2,2',3,3',5,6-Hexachlorobiphenyl) 9128
PCB-135 (2,2',3,3',5,6'-Hexachlorobiphenyl) 9127
PCB-136 (2,2',3,3',6,6'-Hexachlorobiphenyl) 9130
PCB-137 (2,2',3,4,4',5-Hexachlorobiphenyl) 9138
PCB-138 (2,2',3,4,4',5'-Hexachlorobiphenyl) 9025
PCB-139 (2,2',3,4,4',6-Hexachlorobiphenyl) 9141
PCB-140 (2,2',3,4,4',6'-Hexachlorobiphenyl) 9140
PCB-141 (2,2',3,4,5,5'-Hexachlorobiphenyl) 9030
PCB-144 (2,2',3,4,5',6-Hexachlorobiphenyl) 9150
PCB-146 (2,2',3,4',5,5'-Hexachlorobiphenyl) 9144
PCB-149 (2,2',3,4',5',6-Hexachlorobiphenyl) 9151
PCB-15 (4,4'-Dichlorobiphenyl) 9273
PCB-151 (2,2',3,5,5',6-Hexachlorobiphenyl) 9035
PCB-153 (2,2°,4,4°,5,5’-Hexachlorobiphenyl) 9040
PCB-154 (2,2'4,4',5,6'-Hexachlorobiphenyl) 9174
PCB-155 (2,2',4,4',6,6'-Hexachlorobiphenyl) 9176
PCB-156 (2,3,3',4,4',5-Hexachlorobiphenyl) 9050
PCB-157 (2,3,3’,4,4°,5’-Hexachlorobiphenyl) 9045
PCB-158 (2,3,3',4,4',6-Hexachlorobiphenyl) 9193
PCB-16 (2,2',3-Trichlorobiphenyl) 9173
PCB-163 (2,3,3'4',5,6-Hexachlorobiphenyl) 9199
PCB-164 (2,3,3',4',5',6-Hexachlorobiphenyl) 9201
PCB-166 (2,3,4,4',5,6-Hexachlorobiphenyl) 9217
PCB-167 (2,3',4,4',5,5'-Hexachlorobiphenyl) 9055
PCB-169 (3,3',4,4',5,5'-Hexachlorobiphenyl) 9060
PCB-17 (2,2',4-Trichlorobiphenyl) 9185
PCB-170 (2,2',3,3',4,4',5-Heptachlorobiphenyl) 9065
PCB-171 (2,2',3,3',4,4' 6-Heptachlorobiphenyl) 9106
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Battelle
141 Longwater Drive, Suite 202, Norwell, MA 02061
Contact Name: Jonathan Thorn Phone: 781-681-5565
Accreditation is granted to the facility to perform the following testing: Code
Organic
EPA 8270E MOD (Battelle SOP 5-315) by Gas Chromatography Mass Spectrometry (GC/MS) 10242543
Tissue
PCB-172 (2,2',3,3',4,5,5'-Heptachlorobiphenyl) 9110
PCB-173 (2,2',3,3',4,5,6-Heptachlorobiphenyl) 9113
PCB-174 (2,2',3,3',4,5,6'-Heptachlorobiphenyl) 9116
PCB-175 (2,2',3,3',4,5',6-Heptachlorobiphenyl) 9115
PCB-176 (2,2',3,3',4,6,6'-Heptachlorobiphenyl) 9119
PCB-177 (2,2',3,3',4,5',6'-Heptachlorobiphenyl) 9114
PCB-178 (2,2',3,3',5,5',6-Heptachlorobiphenyl) 9124
PCB-179 (2,2',3,3',5,6,6'-Heptachlorobiphenyl) 9126
PCB-18 (2,2',5-Trichlorobiphenyl) 8930
PCB-180 (2,2',3,4,4',5,5'-Heptachlorobiphenyl) 9134
PCB-183 (2,2',3,4,4',5',6-Heptachlorobiphenyl) 9075
PCB-184 (2,2',3,4,4',6,6'-Heptachlorobiphenyl) 9139
PCB-185 (2,2',3,4,5,5',6-Heptachlorobiphenyl) 9143
PCB-187 (2,2',3,4',5,5',6-Heptachlorobiphenyl) 9080
PCB-188 (2,2',3,4',5,6,6'-Heptachlorobiphenyl) 9146
PCB-189 (2,3,3',4,4',5,5'-Heptachlorobiphenyl) 9085
PCB-19 (2,2',6-Trichlorobiphenyl) 9188
PCB-190 (2,3,3',4,4',5,6-Heptachlorobiphenyl) 9191
PCB-191 (2,3,3',4,4',5',6-Heptachlorobiphenyl) 9192
PCB-193 (2,3,3',4',5,5',6-Heptachlorobiphenyl) 9195
PCB-194 (2,2',3,3',4,4',5,5'-Octachlorobiphenyl) 9090
PCB-195 (2,2',3,3',4,4',5,6-Octachlorobiphenyl) 9103
PCB-197 (2,2',3,3',4,4',6,6'-Octachlorobiphenyl) 9104
PCB-198 (2,2',3,3',4,5,5',6-Octachlorobiphenyl) 9109
PCB-199 (2,2',3,3',4,5,5',6'-Octachlorobiphenyl) 9108
PCB-200 (2,2',3,3',4,5,6,6'-Octachlorobiphenyl) 9111
PCB-201 (2,2',3,3',4,5',6,6'-Octachlorobiphenyl) 9112
PCB-202 (2,2',3,3',5,5',6,6'-Octachlorobiphenyl) 9123
PCB-203 (2,2',3,4,4',5,5',6-Octachlorobiphenyl) 9133
PCB-205 (2,3,3',4,4',5,5',6-Octachlorobiphenyl) 9190
PCB-206 (2,2',3,3',4,4',5,5',6-Nonachlorobiphenyl) 9095
PCB-207 (2,2',3,3',4,4',5,6,6'-Nonachlorobiphenyl) 9101
PCB-208 (2,2',3,3',4,5,5',6,6'-Nonachlorobiphenyl) 9107
PCB-209 (2,2',3,3',4,4',5,5',6,6'-Decachlorobiphenyl) 9105
PCB-22 (2,3,4'-Trichlorobiphenyl) 9241
PCB-24 (2,3,6-Trichlorobiphenyl) 9247
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Contact Name: Jonathan Thorn Phone: 781-681-5565
Accreditation is granted to the facility to perform the following testing: Code
Organic
EPA 8270E MOD (Battelle SOP 5-315) by Gas Chromatography Mass Spectrometry (GC/MS) 10242543
Tissue
PCB-25 (2,3',4-Trichlorobiphenyl) 9240
PCB-26 (2,3',5-Trichlorobiphenyl) 8935
PCB-27 (2,3',6-Trichlorobiphenyl) 9248
PCB-28 (2,4,4’-Trichlorobiphenyl) 9252
PCB-29 (2,4,5-Trichlorobiphenyl) 9253
PCB-3 (4-Chlorobiphenyl, 4-Monochlorobiphenyl) 9274
PCB-30 (2,4,6-Trichlorobiphenyl) 9254
PCB-31 (2,4',5-Trichlorobiphenyl) 8940
PCB-32 (2,4',6-Trichlorobiphenyl) 9255
PCB-33 (2,3',4'-Trichlorobiphenyl) 9239
PCB-37 (3,4,4'-Trichlorobiphenyl) 9266
PCB-4 (2,2'-Dichlorobiphenyl) 9189
PCB-40 (2,2',3,3'-Tetrachlorobiphenyl) 9132
PCB-41 (2,2',3,4-Tetrachlorobiphenyl) 9163
PCB-42 (2,2',3,4'-Tetrachlorobiphenyl) 9162
PCB-43 (2,2',3,5-Tetrachlorobiphenyl) 9169
PCB-44 (2,2',3,5'-Tetrachlorobiphenyl) 8945
PCB-45 (2,2',3,6-Tetrachlorobiphenyl) 9172
PCB-46 (2,2',3,6'-Tetrachlorobiphenyl) 9171
PCB-47 (2,2',4,4'-Tetrachlorobiphenyl) 9178
PCB-48 (2,2',4,5-Tetrachlorobiphenyl) 9181
PCB-49 (2,2',4,5'-Tetrachlorobiphenyl) 8950
PCB-5 (2,3-Dichlorobiphenyl) 8920
PCB-50 (2,2',4,6-Tetrachlorobiphenyl) 9184
PCB-51 (2,2',4,6'-Tetrachlorobiphenyl) 9183
PCB-52 (2,2',5,5'-Tetrachlorobiphenyl) 8955
PCB-53 (2,2',5,6'-Tetrachlorobiphenyl) 9186
PCB-54 (2,2',6,6'-Tetrachlorobiphenyl) 9187
PCB-56 (2,3,3',4'-Tetrachlorobiphenyl) 9207
PCB-6 (2,3'-Dichlorobiphenyl) 9249
PCB-60 (2,3,4,4'-Tetrachlorobiphenyl) 9221
PCB-63 (2,3,4',5-Tetrachlorobiphenyl) 9233
PCB-64 (2,3,4',6-Tetrachlorobiphenyl) 9236
PCB-66 (2,3',4,4'-Tetrachlorobiphenyl) 8960
PCB-67 (2,3',4,5-Tetrachlorobiphenyl) 9232
PCB-7 (2,4-Dichlorobiphenyl) 9257
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Battelle
141 Longwater Drive, Suite 202, Norwell, MA 02061
Contact Name: Jonathan Thorn Phone: 781-681-5565
Accreditation is granted to the facility to perform the following testing: Code
Organic
EPA 8270E MOD (Battelle SOP 5-315) by Gas Chromatography Mass Spectrometry (GC/MS) 10242543
Tissue

PCB-70 (2,3',4',5-Tetrachlorobiphenyl) 9230
PCB-71 (2,3',4',6-Tetrachlorobiphenyl) 9237
PCB-74 (2,4,4',5-Tetrachlorobiphenyl) 9250
PCB-75 (2,4,4',6-Tetrachlorobiphenyl) 9251
PCB-77 (3,3',4,4'-Tetrachlorobiphenyl) 8965
PCB-8 (2,4’-Dichlorobiphenyl) 9256
PCB-80 (3,3',5,5'-Tetrachlorobiphenyl) 9264
PCB-81 (3,4,4',5-Tetrachlorobiphenyl) 8970
PCB-82 (2,2',3,3',4-Pentachlorobiphenyl) 9122
PCB-83 (2,2',3,3',5-Pentachlorobiphenyl) 9129
PCB-84 (2,2',3,3',6-Pentachlorobiphenyl) 9131
PCB-85 (2,2',3,4,4'-Pentachlorobiphenyl) 9142
PCB-87 (2,2',3,4,5'-Pentachlorobiphenyl) 8975
PCB-9 (2,5-Dichlorobiphenyl) 9258
PCB-91 (2,2',3,4',6-Pentachlorobiphenyl) 9160
PCB-92 (2,2',3,5,5'-Pentachlorobiphenyl) 9164
PCB-95 (2,2',3,5',6-Pentachlorobiphenyl) 9166
PCB-97 (2,2',3,4',5'-Pentachlorobiphenyl) 9154
PCB-99 (2,2',4,4',5-Pentachlorobiphenyl) 9175

PFAS by LC/MS/MS Compliant with Table B-15 of QSM 5.3 or Latest Version by Liquid Chromatography 90000451
Tandem Mass Spectrometry (LC/MS/MS)

Aqueous
11-Chloroeicosafluoro-3-Oxaundecane- 1-Sulfonic Acid (11CI-PF30UdS) 9490
1H, 1H, 2H, 2H-Perfluorodecane Sulfonic Acid (8:2 FTS) 6948
1H, 1H, 2H, 2H-Perfluorododecane Sulfonic Acid (10:2 FTS) 9616
1H, 1H, 2H, 2H-Perfluorohexane Sulfonic Acid (4:2 FTS) 6946
1H, 1H, 2H, 2H-Perfluorooctane Sulfonic Acid (6:2 FTS) 6947
2H,2H,3H,3H-Perfluorodecanoic Acid (7:3 FTCA, 3-Perfluoroheptyl Propanoic Acid) 9340
2H,2H,3H,3H-Perfluorooctanoic Acid (5:3 FTCA) 9338
4,4,5,5,6,6,6-Heptafluorohexanoi Acid (3:3 FTCA, 3-Perfluoropropyl Propanoic Acid) 9353
9-Chlorohexadecafluoro-3-Oxanonane-1-Sulfonic Acid (9-CI-PF30NS) 6952
Ammonium 4,8-Dioxa-3H-Perfluorononanoate (ADONA) 6953
Hexafluoropropylene Oxide Dimer Acid (HFPO-DA) — GenX 9460
N-Ethyl Perfluorooctanesulfonamide (NEtFOSA) 9395
N-Ethyl Perfluorooctanesulfonamidoethanol (NEtFOSE) 9431
N-Ethylperfluorooctanesulfonamidoacetic Acid (NEtFOSAA) 4846
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Contact Name: Jonathan Thorn Phone: 781-681-5565
Accreditation is granted to the facility to perform the following testing: Code

Organic

PFAS by LC/MS/MS Compliant with Table B-15 of QSM 5.3 or Latest Version by Liquid Chromatography 90000451
Tandem Mass Spectrometry (LC/MS/MS)

Aqueous
N-Methylperfluorooctanesulfonamide (NMeFOSA) 6954
N-Methylperfluorooctanesulfonamidoacetic Acid (NMeFOSAA) 4847
N-Methylperfluorooctanesulfonamidoethanol (MeFOSE) 6949
Nonafluoro-3,6-Dioxaheptanoic Acid (NFDHA) 6956
Perfluoro(2-Ethoxyethane)Sulfonic Acid (PFEESA) 6957
Perfluoro-1-Octanesulfonamide (PFOSA) 9665
Perfluoro-3-Methoxypropanoic Acid (PFMPA) 6965
Perfluoro-4-Methoxybutanoic Acid (PFMBA) 6966
Perfluorobutanesulfonic Acid (PFBS) 6918
Perfluorobutanoic Acid (PFBA) 6915
Perfluorodecanesulfonic Acid (PFDS) 6920
Perfluorodecanoic Acid (PFDA) 6905
Perfluorododecanesulfonic Acid (PFDoS) 6923
Perfluorododecanoic Acid (PFDoA) 6903
Perfluoroheptanesulfonic Acid (PFHpS) 9470
Perfluoroheptanoic Acid (PFHpA) 6908
Perfluorohexadecanoic Acid (PFHxDA) 6958
Perfluorohexanesulfonic Acid (PFHxS) 6927
Perfluorohexanoic Acid (PFHxA) 6913
Perfluorononanesulfonic Acid (PFNS) 6929
Perfluorononanoic Acid (PFNA) 6906
Perfluorooctadecanoic Acid (PFODA) 6916
Perfluorooctanesulfonic Acid (PFOS) 6931
Perfluorooctanoic Acid (PFOA) 6912
Perfluoropentanesulfonic Acid (PFPeS) 6934
Perfluoropentanoic Acid (PFPeA) 6914
Perfluorotetradecanoic Acid (PFTeDA) 6902
Perfluorotridecanoic Acid (PFTrDA) 9563
Perfluoroundecanoic Acid (PFUnA) 6904
Solid
11-Chloroeicosafluoro-3-Oxaundecane-1-Sulfonic Acid (11CI-PF30UdS) 9490
1H, 1H, 2H, 2H-Perfluorodecane Sulfonic Acid (8:2 FTS) 6948
1H, 1H, 2H, 2H-Perfluorododecane Sulfonic Acid (10:2 FTS) 9616
1H, 1H, 2H, 2H-Perfluorohexane Sulfonic Acid (4:2 FTS) 6946
1H, 1H, 2H, 2H-Perfluorooctane Sulfonic Acid (6:2 FTS) 6947
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Battelle
141 Longwater Drive, Suite 202, Norwell, MA 02061
Contact Name: Jonathan Thorn Phone: 781-681-5565
Accreditation is granted to the facility to perform the following testing: Code

Organic

PFAS by LC/MS/MS Compliant with Table B-15 of QSM 5.3 or Latest Version by Liquid Chromatography 90000451
Tandem Mass Spectrometry (LC/MS/MS)

Solid
2H,2H,3H,3H-Perfluorodecanoic Acid (7:3 FTCA, 3-Perfluoroheptyl Propanoic Acid) 9340
2H,2H,3H,3H-Perfluorooctanoic Acid (5:3 FTCA) 9338
4,4,5,5,6,6,6-Heptafluorohexanoi Acid (3:3 FTCA, 3-Perfluoropropyl Propanoic Acid) 9353
9-Chlorohexadecafluoro-3-Oxanonane-1-Sulfonic Acid (9-CI-PF30NS) 6952
Ammonium 4,8-Dioxa-3H-Perfluorononanoate (ADONA) 6953
Hexafluoropropylene Oxide Dimer Acid (HFPO-DA) — GenX 9460
N-Ethyl Perfluorooctanesulfonamide (NEtFOSA) 9395
N-Ethyl Perfluorooctanesulfonamidoethanol (NEtFOSE) 9431
N-Ethylperfluorooctanesulfonamidoacetic Acid (NEtFOSAA) 4846
N-Methylperfluorooctanesulfonamide (NMeFOSA) 6954
N-Methylperfluorooctanesulfonamidoacetic Acid (NMeFOSAA) 4847
N-Methylperfluorooctanesulfonamidoethanol (MeFOSE) 6949
Nonafluoro-3,6-Dioxaheptanoic Acid (NFDHA) 6956
Perfluoro(2-Ethoxyethane)Sulfonic Acid (PFEESA) 6957
Perfluoro-1-Octanesulfonamide (PFOSA) 9665
Perfluoro-3-Methoxypropanoic Acid (PFMPA) 6965
Perfluoro-4-Methoxybutanoic Acid (PFMBA) 6966
Perfluorobutanesulfonic Acid (PFBS) 6918
Perfluorobutanoic Acid (PFBA) 6915
Perfluorodecanesulfonic Acid (PFDS) 6920
Perfluorodecanoic Acid (PFDA) 6905
Perfluorododecanesulfonic Acid (PFDoS) 6923
Perfluorododecanoic Acid (PFDoA) 6903
Perfluoroheptanesulfonic Acid (PFHpS) 9470
Perfluoroheptanoic Acid (PFHpA) 6908
Perfluorohexadecanoic Acid (PFHxDA) 6958
Perfluorohexanesulfonic Acid (PFHxS) 6927
Perfluorohexanoic Acid (PFHxA) 6913
Perfluorononanesulfonic Acid (PFNS) 6929
Perfluorononanoic Acid (PFNA) 6906
Perfluorooctadecanoic Acid (PFODA) 6916
Perfluorooctanesulfonic Acid (PFOS) 6931
Perfluorooctanoic Acid (PFOA) 6912
Perfluoropentanesulfonic Acid (PFPeS) 6934
Perfluoropentanoic Acid (PFPeA) 6914
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i . Certificate of Accreditation: Supplement

K4S PJLA
Battelle
141 Longwater Drive, Suite 202, Norwell, MA 02061
Contact Name: Jonathan Thorn Phone: 781-681-5565
Accreditation is granted to the facility to perform the following testing: Code
Organic

PFAS by LC/MS/MS Compliant with Table B-15 of QSM 5.3 or Latest Version by Liquid Chromatography 90000451
Tandem Mass Spectrometry (LC/MS/MS)

Solid
Perfluorotetradecanoic Acid (PFTeDA) 6902
Perfluorotridecanoic Acid (PFTrDA) 9563
Perfluoroundecanoic Acid (PFUnA) 6904
Tissue
11-Chloroeicosafluoro-3-Oxaundecane-1-Sulfonic Acid (11CI-PF30UdS) 9490
1H, 1H, 2H, 2H-Perfluorodecane Sulfonic Acid (8:2 FTS) 6948
1H, 1H, 2H, 2H-Perfluorohexane Sulfonic Acid (4:2 FTS) 6946
1H, 1H, 2H, 2H-Perfluorooctane Sulfonic Acid (6:2 FTS) 6947
2H,2H,3H,3H-Perfluorodecanoic Acid (7:3 FTCA, 3-Perfluoroheptyl Propanoic Acid) 9340
2H,2H,3H,3H-Perfluorooctanoic Acid (5:3 FTCA) 9338
4,4,5,5,6,6,6-Heptafluorohexanoi Acid (3:3 FTCA, 3-Perfluoropropyl Propanoic Acid) 9353
9-Chlorohexadecafluoro-3-Oxanonane- 1-Sulfonic Acid (9-CI-PF30ONS) 6952
Ammonium 4,8-Dioxa-3H-Perfluorononanoate (ADONA) 6953
Hexafluoropropylene Oxide Dimer Acid (HFPO-DA) — GenX 9460
N-Ethylperfluorooctanesulfonamidoacetic Acid (NEtFOSAA) 4846
N-Methylperfluorooctanesulfonamidoacetic Acid (NMeFOSAA) 4847
Perfluoro-1-Octanesulfonamide (PFOSA) 9665
Perfluorobutanesulfonic Acid (PFBS) 6918
Perfluorobutanoic Acid (PFBA) 6915
Perfluorodecanesulfonic Acid (PFDS) 6920
Perfluorodecanoic Acid (PFDA) 6905
Perfluorododecanoic Acid (PFDoA) 6903
Perfluoroheptanesulfonic Acid (PFHpS) 9470
Perfluoroheptanoic Acid (PFHpA) 6908
Perfluorohexanesulfonic Acid (PFHxS) 6927
Perfluorohexanoic Acid (PFHxA) 6913
Perfluorononanesulfonic Acid (PFNS) 6929
Perfluorononanoic Acid (PFNA) 6906
Perfluorooctanesulfonic Acid (PFOS) 6931
Perfluorooctanoic Acid (PFOA) 6912
Perfluoropentanesulfonic Acid (PFPeS) 6934
Perfluoropentanoic Acid (PFPeA) 6914
Perfluorotetradecanoic Acid (PFTeDA) 6902
Perfluorotridecanoic Acid (PFTrDA) 9563
Perfluoroundecanoic Acid (PFUnA) 6904
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Certificate of Accreditation: Supplement

=N
e ;,/,T_\.\\\\“ PJLA
Battelle
141 Longwater Drive, Suite 202, Norwell, MA 02061
Contact Name: Jonathan Thorn Phone: 781-681-5565
Accreditation is granted to the facility to perform the following testing: Code
Preparation
Aqueous
EPA 3510C Separatory Funnel Liquid-Liquid Extraction

EPA 3640A MOD (Battelle SOP 5-191) Gel-Permeation Cleanup

EPA 3660B MOD (Battelle SOP 5-328) Sulfur Cleanup

Solid
EPA 3640A MOD (Battelle SOP 5-191) Gel-Permeation Cleanup

EPA 3660B MOD (Battelle SOP 5-328) Sulfur Cleanup

NOAA NOS ORCA 71 Orbital Shaker

Tissue
EPA 3640A MOD (Battelle SOP 5-191) Gel-Permeation Cleanup

EPA 3660B MOD (Battelle SOP 5-328) Sulfur Cleanup

NOAA NOS ORCA 71 Orbital Shaker
Tissuemizer

> Method codes are typically based on The NELAC Institute (TNI) Laboratory Accreditation Management System (LAMS) and are used to
compare to the laboratory reported Performance Test (PT) results. Although the method code may not represent the specific method version, it
is the method code used to represent the method/technology used to report PTs. (NC = No Code)
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Appendix C
Decision Logic Trees



1. Are PFAS® present in groundwater
or soil at terrestrial areas? Are PFAS
present in sediment or surface water

at marine areas?
T

START

CSM 1. Is additional conceptual site
model (CSM) refinement needed to

Yes

v

2. Do PFAS concentrations
exceed PALs?

-No—]

Yés
.

3. Does the data align
with the CSM?

_N o—

Yés
.

4. Is a human health risk screening
(HHRS) warranted?“

—Yes

No

Proceed to RI

Notes

? Evaluation will be limited to PFOA, PFOS, PFBS, PFHxS, and PFNA. Data for
remaining constituents will be archived for future use if appropriate project
action limits (PALs) become available.

® Additional CSM refinement may be warranted and may include surface water
and sediment as part of the data gap Sl or RI, for example, the groundwater
flow direction is significantly different than the inferred direction assumed
during Sl planning or the measured concentration gradient suggests a
potential upgradient source that is not otherwise accounted for, as noted in
Table 11-1. A SAP addendum or new SAP will be prepared if the CSM changes
and additional media are sampled.

© An HHRS is not required and is only performed if useful for site management
decisions. The decision to use the HHRS as a site management tool should be
made using the most current conceptual site model. The HHRS is most often
used as a site management tool when initial results do not point to a
straightforward path forward for a site.

\ 4

meet project objectives
(Table 11-1)?"

Yes

CSM 2. Collect additional data
as needed to fill data gaps and
update CSM.°

HHRS 1. Conduct a human
health risk screening.

HHRS 2. Are there potentially

Yes— .
unacceptable human health risks?

No

The Stakeholder Team will
reconvene to discuss the
path forward.

—No

Figure 11-1

Site Inspection Decision Logic
Site Inspection for PFAS
Naval Base Kitsap Keyport
Keyport, Washington



Do PFAS concentrations

in groundwater exceed
DoD actionable drinking
water response levels?

Yes

!

Is the aquifer sampled used as a
drinking water source or
hydraulically connected to a
potential drinking water aquifer?

Yes

!

Are off-installation drinking water

supply wells located within 1-mile

downgradient of potential source
areas?

No

No

There is no evidence of a complete
PFAS (with DoD drinking water
response levels) exposure pathway to
drinking water receptors. No further
evaluation of off-installation drinking
water is recommended at this time.

Yes

Initiate sampling of
downgradient off-installation
drinking water wells

Figure 11-2

Drinking Water Evaluation Decision Logic
Site Inspection for PFAS

Naval Base Kitsap Keyport

Keyport, Washington



Appendix C
Well Construction Details, Soil Boring
Logs, and Well Completion Diagrams
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PROJECT NUMBER: BORING NUMBER:

704758CH.05.06.FI NBKK-B76-MW01 SHEET 1 OF 2
SOIL BORING LOG

JACOBS

PROJECT: Keyport Site Inspection For PFAS LOCATION: NUWC Division Keyport
COORDINATES: N 261339.10 ft, E 1199875.24 ft ELEVATION: 44.60 ft NAVD88
DRILLING CONTRACTOR: Holt Drilling Services Inc. DRILLING METHOD AND EQUIPMENT: Terrasonic 150CC, 6-in casing with 4-in core barrel
WATER LEVEL: 13.52 ft bgs START: 8/30/22 10:50 END: 8/31/22 10:00 LOGGER: I. Dinkelman, J. Peery-Lemon, C. Corio
w
&)
52 |- g
ZE |28 | o :
53¢ |gsE| & 2
TS | W= .
E2|bg | 8 . SOIL DESCRIPTION: 3 COMMENTS WELL DETAILS
g9 |= Soil name, USCS, Color, Description & _— —_—
)
Air Knifed; soil not logged PID= 0.0 (ppm) |
N N Monument - h
Flush mount and
concrete

11:05 Collected NBKK-B76-SS01-
0203 on 8/30/22

SILTY SAND WITH GRAVEL (SM) 1.1]-{11:08 Air Knife to 6.0’
Grayish Brown (10YR 5/2), Wet, Medium Dense, Fine to 14

Medium Grained, Subangular to Subrounded Sand, with Silt,
and Fine to Coarse Grained, Subangular to Subrounded
Gravel, Little Clay. Roots and organic observed from ~
6.0-8.0'.

SILTY SAND WITH GRAVEL (SM)

Brown (10YR 5/3), Dry, Loose, Medium Dense, Fine to
10 Medium Grained, Subangular Sand, with Silt, and Fine to 1T
Coarse Grained, Subangular to Subrounded Gravel, Few Clay. PID= 0.0 (ppm)
SANDY ELASTIC SILT WITH GRAVEL (MH)

Moist, Dense, Very Stiff, Non Plastic to Low Plasticity Silt with
Fine to Coarse Grained, Subangular to Subrounded Gravel
and Fine to Coarse Grained, Angular to Subangular Sand,
Little Clay.

Seal - Hydrated
15 3/8 bentonite
] chips

SILTY SAND (SM)

Light Brownish Gray (2.5Y 6/2), Dry, Medium Dense, Fine to
Medium Grained, Subangular Sand with Silt, and Fine to
Coarse Grained, Angular to Subrounded Gravel, Trace Clay.

20




PROJECT NUMBER: BORING NUMBER:

704758CH.05.06.FI NBKK-B76-MW01 SHEET 2 OF 2
SOIL BORING LOG

JACOBS

PROJECT: Keyport Site Inspection For PFAS LOCATION: NUWC Division Keyport

COORDINATES: N 261339.10 ft, E 1199875.24 ft ELEVATION: 44.60 ft NAVD88

DRILLING CONTRACTOR: Holt Drilling Services Inc. DRILLING METHOD AND EQUIPMENT: Terrasonic 150CC, 6-in casing with 4-in core barrel

)§>
—
m
0

LEVEL: 13.52 ft bgs START: 8/30/22 10:50 END: 8/31/22 10:00 LOGGER: |. Dinkleman, J. Peery-Lemon, C. Corio

(FT)
CORE ID

SOIL DESCRIPTION:
Soil name, USCS, Color, Description

RECOVERY
GRAPHIC LOG

COMMENTS WELL DETAILS

DEPTH BELOW
GROUND SURFACE
(FT)
INTERVAL /

SANDY SILT WITH GRAVEL (ML) PID= 0.0 (ppm)
Gray (5Y 6/1), Moist, Medium Dense to Dense, Stiff to Very
Stiff, Low Plasticity Silt with Fine to Coarse Grained,
Subangular to Subrounded Sand, and Fine to Coarse Grained,
Subangular to Subrounded Gravel. From 26-27 more
competent soil layer. Dark Gray (5Y 4/1), More moisture,
Moderate cementation.

25 |

— 13:55 Collected NBKK-B76-SB01-
2526

30

SILTY SAND WITH GRAVEL (SM) {.+]-|PID= 0.0 (ppm)
Dark Olive Gray (5Y 3/2), Wet, Loose, Medium Dense, Fine to 14

Coarse Grained, Angular to Subangular Sand, with Silt, and 11
Fine to Coarse Grained, Subangular to Subrounded Gravel. /

CLAYEY SAND WITH GRAVEL (SC)

Dark Gray (2.5Y 4/1), Wet, Dense to Very Dense, Fine to

7] Coarse Grained, Subangular Sand, with Clay, and Fine to
Coarse Grained, Subangular to Subrounded Gravel, Little Silt.

SILTY SAND WITH GRAVEL (SM)

Olive Gray (5Y 4/2), Moist, Dense to Very Dense, Fine to

Coarse Grained, Angular to Subangular Sand, with Silt, and

Fine Grained, Subangular Gravel, Little Clay.

SILTY SAND (SM)

Dark Olive Gray (5Y 3/2), Wet, Loose, Medium Dense, Fine to

35 Coarse Grained, Subangular to Subrounded Sand, with Silt,

— 8 and Fine to Coarse Grained, Subangular to Subrounded

Gravel.

Filter sand pack -
- 12/20 washed
silica

Screen 29-39 ft -
0.020 slot SCH
40 PVC

WELL-GRADED SAND WITH SILT AND GRAVEL

= (SW-SM) .
Very Dark Grayish (2.5Y 3/2), Wet, Loose, Medium Dense, o
Fine to Coarse Grained, Angular to Subangular Sand, with Silt, 1
i and Fine to Coarse Grained, Subangular to Subrounded RN
Gravel, Trace Clay.

SILTY SAND WITH GRAVEL (SM) 11
- Dark Gray (10YR 4/1), Moist, Medium Dense to Dense, Loose, |||
Fine to Coarse Grained, Angular to Subangular Sand, with Silt,
and Fine to Coarse Grained, Subangular to Subrounded

40 Gravel

5
— o

ST o 5 o

To"3
B o o
G S

Backfill: 39-40 ft

- 12/20 washed
silica

Bottom of Boring at 40.00 ft bgs on 8/31/22 10:00



PROJECT NUMBER: BORING NUMBER:

704758CH.05.06.FI NBKK-B76-MW02 SHEET 1 OF 3
SOIL BORING LOG

JACOBS

PROJECT: Keyport Site Inspection For PFAS LOCATION: NUWC Division Keyport
COORDINATES: N 261247.38 ft, E 1199872.44 ft ELEVATION: 43.45 ft NAVD88
DRILLING CONTRACTOR: Holt Drilling Services Inc. DRILLING METHOD AND EQUIPMENT: Terrasonic 150CC, 6-in casing with 4-in core barrel
WATER LEVEL: 20.2 ft bgs START: 8/31/22 11:20 END: 9/1/22 10:40 LOGGER: I. Dinkelman, J. Peery-Lemon, C. Corio
w
=2 o
ouw % o)
2t |28 | o o
1 - SOIL DESCRIPTION :
=lwo= Q . o
a3 Efuzﬁ o . e o T g g COMMENTS WELL DETAILS
g9 |= Soil name, USCS, Color, Description & _— —_—
)
Hand Auger and Air Knife; soil not |
logged
N N Monument - h
Flush mount and
concrete
] ] 14:20 Collected NBKK-B76-SS02- )
0203 on 8/30/22
5— — —
SILTY SAND (SM) 11 {Hand auger to 3.0 ft bgs, Air knife to ]
Moist, Dense, Fine Grained, Subangular Sand, with Silt, and 1{.1/6.0 ft bgs
| Fine Grained, Subangular Gravel, Little Clay. A1 i
- 4 -4 -
] SILTY SAND WITH GRAVEL (SM) ]
Olive Brown (2.5Y 4/3), Wet, Medium Dense, Fine Grained,
10 Subangular Sand, with Silt, and Fine Grained, Angular to |
Subangular Gravel, Little Clay.
SANDY ELASTIC SILT (MH)
| Light Brownish Gray (2.5Y 6/2), Moist, Very Stiff to Stiff, Non | |
Plastic Silt, with Fine Grained Sand, and Trace Fine Grained,
Subangular Gravel, Little Clay.
SILTY SAND (SM) A
= Light Brownish Gray (10YR 6/2), Moist, Medium Dense to 11 1
Dense, Fine to Medium Grained, Subangular Sand, with Silt, 11
15 and Fine to Coarse Grained, Subangular Gravel, Little Clay.
— 7 — —
] SILTY SAND (SM) ]
Grayish Brown (2.5Y 5/2), Moist, Medium Dense to Dense,
| Fine to Medium Grained, Subangular Sand, with Silt, and Fine i
Grained, Subangular Gravel, Little Clay.
20




PROJECT NUMBER: BORING NUMBER:

704758CH.05.06.FI NBKK-B76-MW02 SHEET 2 OF 3
SOIL BORING LOG

JACOBS

PROJECT: Keyport Site Inspection For PFAS LOCATION: NUWC Division Keyport

COORDINATES: N 261247.38 ft, E 1199872.44 ft ELEVATION: 43.45 ft NAVD88

DRILLING CONTRACTOR: Holt Drilling Services Inc. DRILLING METHOD AND EQUIPMENT: Terrasonic 150CC, 6-in casing with 4-in core barrel

:§>
—
m
0

LEVEL: 20.2 ft bgs START: 8/31/22 11:20 END: 9/1/22 10:40 LOGGER: I. Dinkelman, J. Peery-Lemon, C. Corio

(FT)
CORE ID

SOIL DESCRIPTION:
Soil name, USCS, Color, Description

RECOVERY

COMMENTS WELL DETAILS

GRAPHIC LOG

DEPTH BELOW
GROUND SURFACE
(FT)
INTERVAL /

SILTY SAND WITH GRAVEL (SM)

Dark Gray (5Y 4/1), Moist, Dense, Fine to Medium Grained,
Subangular Sand, with Silt, and Fine Grained, Subangular
Gravel, Little Clay.

SILTY SAND WITH GRAVEL (SM)
Gray (2.5Y 6/1), Moist, Dense to Very Dense, Fine to Coarse
Grained, Subangular Sand, with Silt, and Fine to Coarse
Grained, Subangular to Subrounded Gravel, Little Clay.

RNRE Seal - Hydrated
25 iR 3/8 bentonite
— 8 AT chips

30

SILTY SAND (SM)

Dark Gray (2.5Y 4/1), Moist, Dense, Fine to Coarse Grained,
Subangular Sand, with Silt, and Fine to Coarse Grained,
Subangular Gravel, Little Clay.

SILTY SAND WITH GRAVEL (SM)

Moist, Dense to Very Dense, Fine to Medium Grained,
Subangular Sand, with Silt, and Fine to Coarse Grained,
Subangular Gravel, Little Clay.

35

40




PROJECT NUMBER: BORING NUMBER:

704758CH.05.06.FI NBKK-B76-MW02 SHEET 3 OF 3
SOIL BORING LOG

JACOBS

PROJECT: Keyport Site Inspection For PFAS LOCATION: NUWC Division Keyport
COORDINATES: N 261247.38 ft, E 1199872.44 ft ELEVATION: 43.45 ft NAVD88
DRILLING CONTRACTOR: Holt Drilling Services Inc. DRILLING METHOD AND EQUIPMENT: Terrasonic 150CC, 6-in casing with 4-in core barrel
WATER LEVEL: 20.2 ft bgs START: 8/31/22 11:20 END: 9/1/22 10:40 LOGGER: I. Dinkelman, J. Peery-Lemon, C. Corio
w
=2 O]
ouw % o)
ZE_|3E_| ¢ o
=gt |ESE| & SOIL DESCRIPTION :
=2 N - o
E2 |gd | S oo L TEOURE N g COMMENTS WELL DETAILS
g9 |= Soil name, USCS, Color, Description & —_ —_—
)
SILTY SAND WITH GRAVEL (SM)
Dark Olive Gray (5Y 3/2), Moist, Dense to Very Dense, Fine to
Coarse Grained, Subangular Sand with Silt, and Fine to
T Coarse Grained, Subangular to Subrounded Gravel up to 4 in T
diameter, Little Clay.
Rl 75 —1 —
[:/115:10 NBKK-B76-SB02-4849 on
11118131722
50 ]
SILTY SAND WITH GRAVEL (SM)
Very Dark Gray (2.5Y 3/1), Moist, Dense to Very Dense, Fine
to Medium Grained, Subangular Sand, and Silt, with Fine
T Grained, Angular to Subangular Gravel, Little Clay. T
SILTY SAND WITH GRAVEL (SM)
Moist, Dense to Very Dense, Fine to Coarse Grained,
7] Subangular Sand, with Silt, and Fine to Coarse Grained, T
Subangular to Subrounded Gravel, Little Clay. /
ELASTIC SILT (MH) )
T Black (2.5Y 2.5/1), Wet, Stiff, Low to Medium Plasticity Silt e eand pack 1
with Fine to Medium Grained, Subangular to Subrounded :_silica washe
Sand, Little Clay.
= = Screen 49-59 ft -
0.20 slot SCH
40 PVC
55 | - _
SILTY SAND (SM)
Very Dark Gray (3/N), Wet, Medium Dense, Medium to Coarse
Grained, Subangular Sand, with Silt, and Trace Fine Grained
7] Gravel, Trace Clay. T
SILTY SAND WITH GRAVEL (SM)
| Dark Greenish Gray (10Y 2.5/1), Wet Loose, Medium Dense, | |
Fine to Coarse Grained, Subangular Sand, with Silt, and Fine
Grained, Subangular Gravel, Little Clay. Small Wood/twig
identified in core sample.
i . Backfill: 59-60 ft
- 12/20 washed
silica
60

Bottom of Boring at 60.00 ft bgs on 9/1/22 10:40



PROJECT NUMBER: BORING NUMBER:

704758CH.05.06.FI NBKK-B76-MW03 SHEET 1 OF 3
SOIL BORING LOG

JACOBS

PROJECT: Keyport Site Inspection For PFAS LOCATION: NUWC Division Keyport
COORDINATES: N 261166.98 ft, E 1199937.50 ft ELEVATION: 45.45 ft NAVD88
DRILLING CONTRACTOR: Holt Drilling Services Inc DRILLING METHOD AND EQUIPMENT: Terrasonic 150CC, 6-in casing with 4-in core barrel
WATER LEVEL: 24.85 ft bgs START: 9/1/22 12:50 END: 9/2/22 10:30 LOGGER: I. Dinkelman, J. Peery-Lemon, C. Corio
w
B O]
ow |52 o]
2t |28 | o o
=gt |EsE| & SOIL DESCRIPTION :
2= |Wwo=| o - o
83 Efﬁ © . eGPl e g g COMMENTS WELL DETAILS
g9 |= Soil name, USCS, Color, Description & _— —_—
)
Air Knifed; soil not |
logged
N N Monument - h
Flush mount and
concrete
7 ] 12:35 Collected NBKK-B76-SS03- )
0203 on 8/30/22
5— — —
SILTY SAND (SM) {.+]-|PID= 0.0 (ppm) ]
Greenish Gray (5GY 5/1), Moist, Medium Dense, Fine 111]12:09 Wet from 6.0’ - 10", Air knife
| Grained, Subangular Sand, with Silt, and Fine Grained, A1t 6.0 ft bgs i
Subangular Gravel up to 4” diameter, Little Clay. Clay clasts BB
are fat clay with high plasticity color greenish grey. Some
asphalt in core sample.
41 25 — 1
10 IEk _
SILTY SAND WITH GRAVEL (SM) {.+]-|PID= 0.0 (ppm)
Grayish Brown (2.5Y 5/2), Moist, Medium Dense, Fine to 11
| Medium Grained, Subangular Sand with Silt, and Fine to i
Coarse Grained, Subangular Gravel up to 2.0” diameter, Little
Clay. At 16’ color change.
154 9 ] _
. 414 Seal - Hydrated
1 3/8_ bentonite
SILTY SAND WITH GRAVEL (SM) RENAS chips
- Moist, Medium Dense to Dense, Fine to Coarse Grained, =11 B
Subangular to Subrounded Sand, with Silt, and Fine to Coarse .
Grained, Angular to Subangular Gravel, Little Clay. At L
- 23.75'-24.25' a wet zone of well graded sand with silt and 11 -
gravel with few clay clasts color 2.5Y 3/1 very dark grey. i
20 Generally loose to, medium dense consistency.




PROJECT NUMBER: BORING NUMBER:

704758CH.05.06.FI NBKK-B76-MW03 SHEET 2 OF 3
SOIL BORING LOG

JACOBS

PROJECT: Keyport Site Inspection For PFAS LOCATION: NUWC Division Keyport
COORDINATES: N 261166.98 ft, E 1199937.50 ft ELEVATION: 45.45 ft NAVD88
DRILLING CONTRACTOR: Holt Drilling Services Inc DRILLING METHOD AND EQUIPMENT: Terrasonic 150CC, 6-in casing with 4-in core barrel
WATER LEVEL: 24.85 ft bgs START: 9/1/22 12:50 END: 9/2/22 10:30 LOGGER: I. Dinkelman, J. Peery-Lemon, C. Corio
w
B - O]
oL 3% a o]
g5 _ |20 = o
=gt |EsE| & SOIL DESCRIPTION :
ITo<s (wag= o . o
83 EE:J) © . eGPl e g g COMMENTS WELL DETAILS
g9 |= Soil name, USCS, Color, Description & _— —_—
<]
|t|-|PID= 0.0 (ppm)
25 | _ _
30 11 ]
SILTY SAND WITH GRAVEL (SM) 1/1]|PID=0.0 (ppm)
Dark Gray (5Y 4/1) Moist, Medium Dense to Dense, Fine to 11
| Coarse Grained, Subangular Sand, with Silt, and Fine to | i
Coarse Grained, Subangular to Subrounded Gravel, Little
Clay.
] 111H{13:10 Collected NBKK-B76-SB03- )
TH]|3334 on 9/1/22
SILTY SAND WITH GRAVEL (SM) ]
Moist, Medium Dense to Dense, Fine to Coarse Grained,
35 Subangular Sand, with Silt, and Fine to Coarse Grained, .
- 7 Angular to Subangular Gravel up to 4.0” diameter, Little Clay. Jopbys ]
WELL-GRADED SAND WITH SILT AND GRAVEL °|:|J.1:
| (SW-SM) L i
Dark Greenish Gray (10Y 3/1), Wet, Loose, Medium Dense, histh
Fine to Coarse Grained, Angular to Subangular Sand with Silt sbid]
\and Fine to Coarse Grained, Subangular to Subrounded, Little
7] Clay. T
SANDY LEAN CLAY WITH GRAVEL (CL)
Gray (5Y 5/1), Moist, Dense, Stiff Consistency, Medium .
1 Plasticity Clay with Fine to Medium Grained, Angular to 1 Filter sand pack
Subangular Sand, and Fine Grained, Subangular Gravel, ',|1,2/20 washed
Trace Silt. silica
| - Screen 34-44 ft -
NO RECOVERY 0.020 slot SCH
40 PVC
40




PROJECT NUMBER: BORING NUMBER:

704758CH.05.06.FI NBKK-B76-MW03 SHEET 3 OF 3
SOIL BORING LOG

JACOBS

PROJECT: Keyport Site Inspection For PFAS LOCATION: NUWC Division Keyport
COORDINATES: N 261166.98 ft, E 1199937.50 ft ELEVATION: 45.45 ft NAVD88
DRILLING CONTRACTOR: Holt Drilling Services Inc DRILLING METHOD AND EQUIPMENT: Terrasonic 150CC, 6-in casing with 4-in core barrel
WATER LEVEL: 24.85 ft bgs START: 9/1/22 12:50 END: 9/2/22 10:30 LOGGER: I. Dinkelman, J. Peery-Lemon, C. Corio
w
=2 O]
ow Sz o)
2t |28 | o o
1 - SOIL DESCRIPTION :
o= |wo=| o . o
a3 Efuzi o . e o T g g COMMENTS WELL DETAILS
g9 |= Soil name, USCS, Color, Description & _— —_—
)
SILTY SAND WITH GRAVEL (SM) {.+]-|PID= 0.0 (ppm)
Dark Olive Gray (5Y 3/2), Wet, Medium Dense to Dense, Fine 14
| to Coarse Grained, Angular to Subangular Sand with Silt, and i
Fine to Coarse Grained, Angular to Subangular Gravel, Little
Clay.
35
Backfill: 44-45 ft
45 BNAd PR -_1_2/20 washed ]
Bottom of Boring at 45.00 ft bgs on 9/2/22 10:30 silica
50 | ]
55 | ]
60




PROJECT NUMBER: BORING NUMBER:

704758CH.05.06.FI NBKK-B76-MW04 SHEET 1 OF 4
SOIL BORING LOG

JACOBS

PROJECT: Keyport Site Inspection For PFAS LOCATION: NUWC Division Keyport
COORDINATES: N 261258.28 ft, E 1199993.49 ft ELEVATION: 53.11 ft NAVD88
DRILLING CONTRACTOR: Holt Drilling Servies Inc. DRILLING METHOD AND EQUIPMENT: Terrasonic 150CC, 6-in casing with 4-in core barrel
WATER LEVEL: 28.25 ft bgs START: 9/6/22 09:10 END: 9/6/22 14:05 LOGGER: I. Dinkelman, C. Dronfield, J. Peery-Lemon
w
= % - O]
SE (28 | o :
1 - SOIL DESCRIPTION :
To=s |wug= o . o
83 E;ﬁ o . eGPl e g g COMMENTS WELL DETAILS
g9 |= Soil name, USCS, Color, Description & _— —_—
)
Hand Augered and Air Knifed; soil not |
logged
i 1 [10:00 Collected NBKK-B76-5S04- monment -
0102 on 8/31/22 concrete
5— — —
SILTY SAND (SM) {.+]-|PID= 0.0 (ppm) ]
Yellowish Brown (10YR 5/6), Moist, Medium Dense, Loose, 11 |Hand auger to 3.0 ft bgs, Air knife to
| Fine to Medium Grained, Subangular Sand with Some Silt, and -1116.0 ft bgs i
Trace Fine to Coarse Grained Subangular to Subrounded T
Gravel, Little Clay. k
| SILTY SAND WITH GRAVEL (SM) | i
Moist, Loose, Fine to Coarse Grained, Angular to Subangular
Sand with Some Silt, and Fine to Coarse Grained Subangular
to Subrounded Gravel, Little Clay.
10 I ]
-|'[PID=0.0 (ppm)
11119:09 Please pull photo from lithology
| 11 |section i
SANDY SILT WITH GRAVEL (ML)
s Moist, Very Stiff, Slow Dilatancy, Low Plasticity Silt with Some 1
Fine to Coarse Grained, Subangular Sand, and Fine to Coarse
Grained Subrounded Gravel, Little Clay.
51 g5 — —
20




PROJECT NUMBER: BORING NUMBER:

704758CH.05.06.FI NBKK-B76-MW04 SHEET 2 OF 4
SOIL BORING LOG

JACOBS

PROJECT: Keyport Site Inspection For PFAS LOCATION: NUWC Division Keyport

COORDINATES: N 261258.28 ft, E 1199993.49 ft ELEVATION: 53.11 ft NAVD88

DRILLING CONTRACTOR: Holt Drilling Servies Inc. DRILLING METHOD AND EQUIPMENT: Terrasonic 150CC, 6-in casing with 4-in core barrel

:§>
—
m
0

LEVEL: 28.25 ft bgs START: 9/6/22 09:10 END: 9/6/22 14:05 LOGGER: I. Dinkelman, C. Dronfield, J. Peery-Lemon

(FT)
CORE ID

SOIL DESCRIPTION:
Soil name, USCS, Color, Description

RECOVERY
GRAPHIC LOG

COMMENTS WELL DETAILS

DEPTH BELOW
GROUND SURFACE
(FT)
INTERVAL /

SILTY SAND WITH GRAVEL (SM) {.+]-|PID= 0.0 (ppm)
Dark Gray (5Y 4/1), Moist, Dense to Medium Dense, Fine to 11
| Coarse Grained, Subangular to Subrounded Sand with Some | i

Silt, and Fine to Coarse Grained Subangular to Subrounded
Gravel, Little Clay.

ELASTIC SILT WITH GRAVEL (MH)

Gray (5Y 5/1), Moist, Very Stiff, Hard, Medium Plasticity Silt,
25 with Fine to Coarse Grained, Subangular Gravel, and Fine to
] Coarse Grained Angular to Subangular Sand, Little Clay. Few ™|
sandy stringers.

N N Seal - Hydrated
3/8 bentonite
chips

30 SILTY SAND WITH GRAVEL (SM) T _
\Greenish Gray (10Y 5/1), Wet, Medium Dense, Fine to Coarse JPID= 0.0 (ppm)

Grained, Subangular Sand with Silt and Fine to Coarse 10:09 Trace cobble up to 4.0”
Grained Subangular to Subrounded Gravel, Little Clay. diameter

SANDY LEAN CLAY WITH GRAVEL (CL)

Gray (2.5Y 6/1), Moist, Dense, Very Stiff, Low to Medium
Plasticity Clay with Fine to Coarse Grained, Subangular Sand,
and Fine to Coarse Grained Subangular to Subrounded
Gravel up to 3.0” diameter, Few Silt.

35

40




PROJECT NUMBER: BORING NUMBER:

704758CH.05.06.FI NBKK-B76-MW04 SHEET 3 OF 4
SOIL BORING LOG

JACOBS

PROJECT: Keyport Site Inspection For PFAS LOCATION: NUWC Division Keyport
COORDINATES: N 261258.28 ft, E 1199993.49 ft ELEVATION: 53.11 ft NAVD88
DRILLING CONTRACTOR: Holt Drilling Servies Inc. DRILLING METHOD AND EQUIPMENT: Terrasonic 150CC, 6-in casing with 4-in core barrel
WATER LEVEL: 28.25 ft bgs START: 9/6/22 09:10 END: 9/6/22 14:05 LOGGER: I. Dinkelman, C. Dronfield, J. Peery-Lemon
w
B O]
ow |32 o]
2t |28 | o o
=5 |EsE| & SOIL DESCRIPTION :
=lwo= Q . o
o35 Efuzi o . e e Pl i g COMMENTS WELL DETAILS
g9 |= Soil name, USCS, Color, Description & _— —_—
<]
SILTY SAND WITH GRAVEL (SM) {1 ]-|PID=0.0 (ppm)
Grayish Brown (2.5Y 5/2), Moist, Medium Dense to Dense, 11]10:09 May have small WBZ from
| Fine to Coarse Grained, Angular to Subangular Sand, with Silt, -11./40-42.5 but likely slow recharge. i
and Fine to Coarse Grained Subangular to Subrounded Tt Continue to 60°
Gravel, Little Clay. EEk
| SILTY SAND WITH GRAVEL (SM) L |
Olive Gray (5Y 4/2), Wet, Medium Dense to Dense, Fine to 4
Medium Grained, Subangular Sand with Silt, and Fine to /
Coarse Grained Subangular to Subrounded Gravel, Trace /
7 Clay. ‘/ 7
CLAYEY SAND WITH GRAVEL (SC) /
Moist, Dense, Fine to Coarse Grained, Subangular Sand, with /
7 Clay, and Fine to Coarse Grained Subangular to Subrounded _/ ]
Gravel, Trace Silt. /
41 65 —/ —
50 _/ ~
% PID= 0.0 (ppm)
WELL-GRADED SAND WITH SILT AND GRAVEL :Io‘ljljo
(SW-sM) Lphq
| Dark Greenish Black (10Y 4/1), Wet, Loose, Medium Dense, Lplsd i
Fine to Coarse Grained, Angular to Subangular Sand, with Silt, [ 17>
and Fine to Coarse Grained Subangular to Subrounded /
Gravel, Little Clay. /
7 CLAYEY SAND WITH GRAVEL (SC) 0% T
Gray (5Y 6/1), Moist, Very Dense, Very Stiff, Fine to Medium 2
55 Grained, Subangular Sand, with Clay, and Fine to Coarse 5
i Grained Subangular to Subrounded Gravel up to 3.0 in _/ —
Diameter, Few Silt. /
] ] / 11:40 Collected NBKK-B76-SB04- )
/ 5859 on 9/6/22
% |
60 %




PROJECT NUMBER: BORING NUMBER:

704758CH.05.06.FI NBKK-B76-MW04 SHEET 4 OF 4
SOIL BORING LOG

JACOBS

PROJECT: Keyport Site Inspection For PFAS LOCATION: NUWC Division Keyport
COORDINATES: N 261258.28 ft, E 1199993.49 ft ELEVATION: 53.11 ft NAVD88
DRILLING CONTRACTOR: Holt Drilling Servies Inc. DRILLING METHOD AND EQUIPMENT: Terrasonic 150CC, 6-in casing with 4-in core barrel
WATER LEVEL: 28.25 ft bgs START: 9/6/22 09:10 END: 9/6/22 14:05 LOGGER: I. Dinkelman, C. Dronfield, J. Peery-Lemon
w
B - O]
oL 3% a o]
o5 | = 3
sag|23E| ¢ °
TS | W= .
E2|bg | 8 . SOIL DESCRIPTION: = 2 COMMENTS WELL DETAILS
4o |=¢ Soil name, USCS, Color, Description & _— —_—
<]
FAT CLAY WITH GRAVEL (CH) 7 PID= 0.0 (ppm)
Dark Gray (5Y 4/1), Moist, Dense to Very Dense, Very Stiff, /
| Hard Consistency, Medium to High Plasticity Clay with Fineto | i
Coarse Grained, Subangular to Subrounded Gravel, and Fine
to Medium Grained, Subangular Sand, Little Silt. é
i /i i
WELL GRADED SAND WITH SILT (SW-SM) :Iol‘:ljo
Black (2.5/N), Wet, Loose, Fine to Coarse Grained, dptgs Filter sand pack
| Subangular Sand with Silt, and Trace Fine to Coarse Grained, | ::0[}30 - 12/20 washed
Subangular to Subrounded Gravel, Little Clay. °I:L1J: silica
o
- —::"[}]" Screen 59-69 ft - |
b 0.020 slot SCH
6 }bjo 40 PVC
2| 9 (A8 S _—

CLAYEY SAND WITH GRAVEL (SC)

Very Dark Gray (3/N), Wet, Medium Dense to Dense, Fine to
Coarse Grained, Angular to Subangular, Sand with Clay, and
Fine to Coarse Grained, Subangular to Subrounded Gravel,
Trace Silt.

POORLY GRADED SAND WITH SILT (SP-SM)

Wet, Loose, Soft, Medium Grained, Subangular Sand, with
Silt, and Trace Fine Grained, Subangular to Subrounded

EN\

T
il
1|
I
4
Gravel. ]:||
EEN
I
ML
[
Gl
i HEh i
EEN
I_ |_|j]_ Backfill: 69-70 ft
7 ) | C12120 washed |
Bottom of Boring at 70.00 ft bgs on 9/6/22 14:05 silica
75

80




PROJECT NUMBER: BORING NUMBER:

704758CH.05.06.FI NBKK-B76-MW06 SHEET 1 OF 3
SOIL BORING LOG

JACOBS

PROJECT: Keyport Site Inspection For PFAS LOCATION: NUWC Division Keyport
COORDINATES: N 261455.68 ft, E 1199985.70 ft ELEVATION: 43.26 ft NAVD88
DRILLING CONTRACTOR: Yellow Jacket Drilling DRILLING METHOD AND EQUIPMENT: Terrasonic 150CC, 6-in casing with 4-in core barrel
WATER LEVEL: 11.6 ft bgs START: 8/7/2023 END: 8/8/2023 LOGGER: L. Kleppin
w
=2 o
ow Sz o)
2t |28 | o o
sag|23E| ¢ °
E2|bg | 8 . SOIL DESCRIPTION: 3 COMMENTS WELL DETAILS
4o |=¢ Soil name, USCS, Color, Description & _— —_—
)
SANDY SILT (ML) PID= 0.0 (ppm) I
Air Knife to 5 feet bgs. Monument -
Flush mount and
7] 7] concrete
5 —
SILT WITH GRAVEL AND SAND (ML) PID= 0.1 (ppm)
Greyish Brown (2.5Y 5/2), Moist, Stiff, Subrounded to Well
| rounded, Fine to Coarse Grained Gravel, Fine Sand | i
- 4 - -
10_| _| _
PID= 0.0 (ppm)
Seal - 3/4"
N N Hole-Plug 7
- 10 - -
15 _ _
PID= 0.0 (ppm)
20




PROJECT NUMBER: BORING NUMBER:

704758CH.05.06.FI NBKK-B76-MW06 SHEET 2 OF 3
SOIL BORING LOG

JACOBS

PROJECT: Keyport Site Inspection For PFAS LOCATION: NUWC Division Keyport
COORDINATES: N 261455.68 ft, E 1199985.70 ft ELEVATION: 43.26 ft NAVD88
DRILLING CONTRACTOR: Yellow Jacket Drilling DRILLING METHOD AND EQUIPMENT: Terrasonic 150CC, 6-in casing with 4-in core barrel
WATER LEVEL: 11.6 ft bgs START: 8/7/2023 END: 8/8/2023 LOGGER: L. Kleppin
w
=2 O]
ow |32 o)
2t |28 | o o
sag|23E| ¢ °
E2|bg | 8 . SOIL DESCRIPTION: 3 COMMENTS WELL DETAILS
4o |=¢ Soil name, USCS, Color, Description & _— —_—
)
PID= 0.0 (ppm) “
110 POORLY GRADED SAND (SP) ]
Grey (GLEY1 4/10Y), Wet, Loose, Medium Grained, No Odor
25 N P ]
- |PID= 2.6 (ppm) No Odor
] SANDY SILT (ML) Filter sand pack |
Grey (GLEY1 4/10Y), Moist, Very Stiff to Hard, with Moist, - 12/20 washed
Subrounded to Well rounded, Fine to Coarse Grained Gravel gilica
7 7 creen 7]
22-32 ft-0.20
slot SCH 40
u ] PVC i
30| | _
PID= 0.0 (ppm)
- 10 - -
35 | | _
PID= 0.0 (ppm)
_ WELL GRADED SAND (SW) Selod 7]
Grey (GLEY1 4/10Y), Wet, Loose, Fine to Coarse Grained, otoo]
with Silt eerecd i
40 Selold




PROJECT NUMBER: BORING NUMBER:

704758CH.05.06.FI NBKK-B76-MW06 SHEET 3 OF 3
SOIL BORING LOG

JACOBS

PROJECT: Keyport Site Inspection For PFAS LOCATION: NUWC Division Keyport

COORDINATES: N 261455.68 ft, E 1199985.70 ft ELEVATION: 43.26 ft NAVD88

DRILLING CONTRACTOR: Yellow Jacket Drilling DRILLING METHOD AND EQUIPMENT: Terrasonic 150CC, 6-in casing with 4-in core barrel

)§>
—
m
0

LEVEL: 11.6 ft bgs START: 8/7/2023 END: 8/8/2023 LOGGER: L. Kleppin

(FT)
CORE ID

SOIL DESCRIPTION:
Soil name, USCS, Color, Description

RECOVERY
GRAPHIC LOG

COMMENTS WELL DETAILS

DEPTH BELOW
GROUND SURFACE
(FT)
INTERVAL /

SILTY SAND (SM) {.+]-|PID= 0.0 (ppm)
Grey (GLEY1 4/10Y), Moist, Very Dense, Very Fine Sand, with 1

Subrounded, Fine to Coarse Grained Gravel, and Silt Backfill: 1

32-50 ft -
12/20 washed
silica ]

- 10 - -
45| T _
SILT WITH GRAVEL AND SAND (ML) PID= 0.0 (ppm)
Grey (GLEY1 4/10Y), Moist to Dry, Very Stiff, Subrounded to
| Well rounded, Fine to Coarse Grained Gravel | i
50_| _
Bottom of Boring at 50.00 ft bgs on 8/8/2023
55

60




PROJECT NUMBER: BORING NUMBER:

704758CH.05.06.FI NBKK-B76-MWO07 SHEET 1 OF 2
SOIL BORING LOG

JACOBS

PROJECT: Keyport Site Inspection For PFAS LOCATION: NUWC Division Keyport
COORDINATES: N 261340.96 ft, E 1199985.89 ft ELEVATION: 50.15 ft NAVD88
DRILLING CONTRACTOR: Yellow Jacket Drilling DRILLING METHOD AND EQUIPMENT: Terrasonic 150CC, 6-in casing with 4-in core barrel
WATER LEVEL: 14.5 ft bgs START: 8/10/2023 END: 8/10/2023 LOGGER: L. Kleppin
w
=2 O]
ow |32 o)
s |28 | ¢ 0
53¢ 1236 | # °
E2|bg | 8 . SOIL DESCRIPTION: 3 COMMENTS WELL DETAILS
4o |=¢ Soil name, USCS, Color, Description & _— —_—
)
SANDY SILT/ POORLY GRADED SAND (ML/SP) ili PID= 0.0 (ppm) f
Air Knife to 5 feet bgs il Monument -
| I.I Flush mount and
] 7 !:}.I concrete
i
h
- [k .
o
Il
] J11 ]
Lil
l'l‘,l
Iyl
| 1tk ]
|
Lil
11
il
5 I ]
POORLY GRADED SAND (SP) ~.+7-|PID= 0.0 (ppm)
Brown, Moist, Fine Grained e
] SANDY SILT WITH GRAVEL (ML) ]
Brown, Moist, Very Stiff Silt, with Fine Grained Sand, and Well
1 4 Rounded, Fine Grained Gravel | i
10_| _| _
PID= 0.0 (ppm)
Seal - 3/4" Hole
| | Plug |
- 10 - -
15 _ _
PID= 0.0 (ppm)
] SILTY SAND WITH GRAVEL (ML) ]
Greyish Brown, Wet, Loose, Fine to Medium Grained Sand
SANDY SILT (ML) ]
Grey, Moist, Hard, Silt, with Fine Grained Sand, and Well
20 Rounded, Fine Grained Gravel




PROJECT NUMBER: BORING NUMBER:

704758CH.05.06.FI NBKK-B76-MWO07 SHEET 2 OF 2
SOIL BORING LOG

JACOBS

PROJECT: Keyport Site Inspection For PFAS LOCATION: NUWC Division Keyport
COORDINATES: N 261340.96 ft, E 1199985.89 ft ELEVATION: 50.15 ft NAVD88
DRILLING CONTRACTOR: Yellow Jacket Drilling DRILLING METHOD AND EQUIPMENT: Terrasonic 150CC, 6-in casing with 4-in core barrel
WATER LEVEL: 14.5 ft bgs START: 8/10/2023 END: 8/10/2023 LOGGER: L. Kleppin
w
=2 O]
ouw % o)
2t |28 | o o
sag|23E| ¢ °
E2TIEET| S . SOIL DESCRIPTION: 3 COMMENTS WELL DETAILS
4o |=¢ Soil name, USCS, Color, Description & _— —_—
)
PID=0.1 (ppm)
- 10 -
SILTY SAND (SM)
Brown, Wet, Loose, Fine to Medium Grained Sand
25 4 ]
‘H4.[P1D= 1.2 (ppm)
] SANDY SILT WITH GRAVEL (ML) ] ]
Brown, Moist, Very Stiff Silt, with Subrounded to Well rounded, Filter sand pack
Fine Grained Gravel - 12/20 washed
1 1 silica 1
| a Screen
23-33 ft -0.20
slot SCH 40
PVC i
SILTY SAND (SM)
Grey, Wet, Loose, Fine to Medium Grained Sand, with Gravel
30 st
+]{.|PID= 0.1 (ppm)
] SANDY SILT (ML) ]
Grey, Moist, Hard, with Gravel
- 10 - -
35 | N —
SILTY SAND (SM) 14 1]|PID= 0.0 (ppm)
Brown, Wet, Loose REh
Backfill:
33-40 ft -
T T 12/20 washed ]
silica
40

Bottom of Boring at 40.00 ft bgs on 8/10/2023



PROJECT NUMBER: BORING NUMBER:

704758CH.05.06.FI NBKK-B76-MW08 SHEET 1 OF 2
SOIL BORING LOG

JACOBS

PROJECT: Keyport Site Inspection For PFAS LOCATION: NUWC Division Keyport
COORDINATES: N 261337.78 ft, E 1200075.29 ft ELEVATION: 54.71 ft NAVD88
DRILLING CONTRACTOR: Yellow Jacket Drilling DRILLING METHOD AND EQUIPMENT: Terrasonic 150CC, 6-in casing with 4-in core barrel
WATER LEVEL: 16 ft bgs START: 8/9/2023 END: 8/9/2023 LOGGER: L. Kleppin
w
=2 O]
ow |32 o)
s |28 | ¢ 0
53¢ 1236 | # °
E2|bg | 8 . SOIL DESCRIPTION: 3 COMMENTS WELL DETAILS
4o |=¢ Soil name, USCS, Color, Description & _— —_—
)
SANDY SILT (ML) PID= 0.0 (ppm) f
Air knife to 5 feet bgs Monument -
Flush mount and
7] 7] concrete
5 —
SANDY SILT WITH GRAVEL (ML) PID= 0.0 (ppm)
Greyish Brown (2.5Y 4/2), Moist, Stiff Silt, with Fine Grained
Sand, and Subrounded to Well rounded, Fine to Coarse
T Grained Gravel T T
5
10 ]
SILT WITH GRAVEL (ML) PID= 0.0 (ppm)
Greyish Brown (2.5Y 4/2), Moist, Very Stiff
Seal - 3/4" Hole
| | Plug |
] SILTY SAND WITH GRAVEL (SM) ]
Moist, Fine Grained Sand
] SANDY SILT WITH GRAVEL (ML) ]
9 Greyish Brown (2.5Y 4/2), Moist, Very Stiff, Fine Grained Sand
15 — —
PID= 0.0(ppm)
Sample: MW08-1516 collected from
| | 15-16 ft bgs |
SANDY SILT WITH GRAVEL (ML) ]
Greyish Brown, Moist, Hard
20




PROJECT NUMBER: BORING NUMBER:

704758CH.05.06.FI NBKK-B76-MW08 SHEET 2 OF 2
SOIL BORING LOG

JACOBS

PROJECT: Keyport Site Inspection For PFAS LOCATION: NUWC Division Keyport
COORDINATES: N 261337.78 ft, E 1200075.29 ft ELEVATION: 54.71 ft NAVD88
DRILLING CONTRACTOR: Yellow Jacket Drilling DRILLING METHOD AND EQUIPMENT: Terrasonic 150CC, 6-in casing with 4-in core barrel
WATER LEVEL: 16 ft bgs START: 8/9/2023 END: 8/9/2023 LOGGER: L. Kleppin
w
=2 O]
ow |32 o)
2t |28 | o o
1 - SOIL DESCRIPTION :
Llug®| © . °-
a3 Efuzi o . e o T g g COMMENTS WELL DETAILS
g9 |= Soil name, USCS, Color, Description & _— —_—
)
PID=0.1 (ppm)
] SANDY SILT (ML) i
Grey (GLEY1 5/10Y), Dry, Hard Silt, with Fine Grained Sand
] SANDY SILT WITH GRAVEL (ML) ]
Greyish Brown, Moist, Hard
- 10 - -
25 | | _
PID= 1.2 (ppm)
WELL GRADED SAND (SW) Selod
B Wet, Loose, Fine to Coarse Grained Sand —o%6% . B
otoro] Filter sand pack
- 12/20 washed
Tole? silica i
SANDY SILT WITH GRAVEL (ML) Free water on core barrel from 29-
Grey (GLEY1 4/10Y), Dry, Stiff, Trace Clay 40 ft bgs Screen
30 24.5-34.5 ft -
7 ] PID= 0.1 (ppm) 0.20 slot SCH |
40 PVC
] SILTY SAND (SM) ]
Greyish Brown (2.5Y 4/1), Wet, Medium Dense, Medium
1 10 Grained Sand, with Subangular to Well rounded, Fine to | i
Coarse Grained Gravel
35 | _Ht _
11 {PID=0.0 (ppm)
i i Backfill: ’
34.5-40 ft -
12/20 washed
7 T silica 7]
40

Bottom of Boring at 40.00 ft bgs on 8/9/2023



PROJECT NUMBER: BORING NUMBER:

704758CH.05.06.FI NBKK-B76-MW09 SHEET 1 OF 2
SOIL BORING LOG

JACOBS

PROJECT: Keyport Site Inspection For PFAS LOCATION: NUWC Division Keyport
COORDINATES: N 261288.49 ft, E 1200083.60 ft ELEVATION: 54.84 ft NAVD88
DRILLING CONTRACTOR: Yellow Jacket Drilling DRILLING METHOD AND EQUIPMENT: Terrasonic 150CC, 6-in casing with 4-in core barrel
WATER LEVEL: 16 ft bgs START: 8/9/2023 END: 8/9/2023 LOGGER: L. Kleppin
w
=2 O]
ow |32 o)
2t |28 | o o
1 - SOIL DESCRIPTION :
=lwo= Q . o
a3 EE:J) o . e o T g g COMMENTS WELL DETAILS
g9 |= Soil name, USCS, Color, Description & _— —_—
)
SILTY SAND (SM) TT]|PID= 0.0 (ppm) '
Air Knife to 5 feet bgs. 111Sample: MW09-0001 collected from Monument -
-1110-1 ft bgs Flush mount and
7] 7] concrete
5 T ]
SILTY SAND WITH GRAVEL (SM) 14 1]|PID= 0.0 (ppm)
Greyish Brown (2.5Y 4/2), Moist, Dense, Fine Grained Sand, Ik
with Subrounded to Well Rounded, Fine to Corase Grained
T Gravel T T
- 4 - -
HT Seal - 3/4" Hole
HE Plug
10_| T |
[1{11PID= 0.0 (ppm)
] SILTY SAND WITH GRAVEL (SM) ]
Greyish Brown (2.5Y 4/2), Wet, Medium Dense, Fine to
1 10 Medium Grained Sand, with Subrounded, to Well Rounded, | |
Fine to Coarse Grained Gravel
15 M1 _
11 {PID=0.0 (ppm)
111 [ {Sample: MW09-1415 collected from
h 1H}]114-15 ft bgs |
SANDY SILT WITH GRAVEL (ML) ]
Greyish Brown, Moist, Very Stiff
20




PROJECT NUMBER: BORING NUMBER:

704758CH.05.06.FI NBKK-B76-MW09 SHEET 2 OF 2
SOIL BORING LOG

JACOBS

PROJECT: Keyport Site Inspection For PFAS LOCATION: NUWC Division Keyport
COORDINATES: N 261288.49 ft, E 1200083.60 ft ELEVATION: 54.84 ft NAVD88
DRILLING CONTRACTOR: Yellow Jacket Drilling DRILLING METHOD AND EQUIPMENT: Terrasonic 150CC, 6-in casing with 4-in core barrel
WATER LEVEL: 16 ft bgs START: 8/9/2023 END: 8/9/2023 LOGGER: L. Kleppin
w
=2 O]
ow |32 o)
2t |28 | o o
sag|23E| ¢ °
E2|bg | 8 . SOIL DESCRIPTION: 3 COMMENTS WELL DETAILS
4o |=¢ Soil name, USCS, Color, Description & _— —_—
)
PID=0.1 (ppm)
Sample: MW09-1920 collected from |-
| | 19-20 ft bgs : i
_ SILTY SAND WITH GRAVEL (SM) T
Greyish Brown, Wet, Very Dense, Fine to Medium Grained
Sand, with Subangular to Well Rounded, Fine Grained Gravel Filter sand pack
7] - 12/20 washed |
silica
Screen
4 10 B 19-29ft-0.20
slot SCH 40
25 | Y PVC ]
L F[PID= 1.2 (ppm)
] SANDY SILT (ML) i
Grey (GLEY1 4/N), Dry, Hard
WELL GRADED SAND (SW) Soleld
Loose, Wet aNER B
SILTY SAND (SM) .
30 Grey, Moist, Dense, Fine to Medium Grained Sand 1
] "1 [P1D= 0.1 (ppm) ]
] SANDY SILT WITH GRAVEL (ML) ]
Moist, Very Stiff
] SILT WITH GRAVEL (ML) ]
Grey, Moist, Very Still, Trace Clay
Backfill:
4 10 7] 29-39 ft -
12/20 washed
35| silica ]
SANDY SILT WITH GRAVEL (ML) PID= 0.0 (ppm)
Moist, Very Stiff to Hard, Fine Grained Sand
] SILTY SAND (SM) ]
Grey, Wet, Dense
Bottom of Boring at 39.00 ft bgs on 8/9/2023 ]
40




PROJECT NUMBER: BORING NUMBER:

704758CH.05.06.FI NBKK-B76-SB05 SHEET 1 OF 1
SOIL BORING LOG

JACOBS

PROJECT: Keyport Site Inspection For PFAS LOCATION: NUWC Division Keyport

COORDINATES: N 261219.54 ft, E 1199915.98 ft ELEVATION: NA

DRILLING CONTRACTOR: Yellow Jacket DRILLING METHOD AND EQUIPMENT: Terrasonic 150CC, 6-in casing with 4-in core barrel

:§>
—
m
0

LEVEL: START: 10/1/22 19:00 END: LOGGER: |. Dinkelman

(FT)
CORE ID

SOIL DESCRIPTION:
Soil name, USCS, Color, Description

RECOVERY

COMMENTS WELL DETAILS

DEPTH BELOW
GROUND SURFACE
(FT)
INTERVAL /

CLAYEY SAND WITH GRAVEL (SC)
Brown (10YR 4/3), Moist, Medium Dense, Sand with Fine to
Coarse Grained, Subangular Gravel, and Trace Clay.

14:35 Collected NBKK-B76-SB05-
0304

Bottom of Boring at 6.00 ft bgs on

10

15

20




PROJECT NUMBER: BORING NUMBER:

704758CH.05.06.FI NBKK-CF1-MW01 SHEET 1 OF 4
SOIL BORING LOG

JACOBS

PROJECT: Keyport Site Inspection For PFAS LOCATION: NUWC Division Keyport
COORDINATES: N 261941.09 ft, E 1200393.18 ft ELEVATION: 34.91 ft NAVD88
DRILLING CONTRACTOR: Yellow Jacket DRILLING METHOD AND EQUIPMENT: Terrasonic 150CC, 6-in casing with 4-in core barrel
WATER LEVEL: 33.6 ft bgs START: 10/13/22 09:35 END: 10/14/22 09:30 LOGGER: |. Dinkelman, T. Ta
w
= % - O]
SE (28 | o :
=gt |EsE| & SOIL DESCRIPTION :
2= |Wwo=| o - o
83 EE@ © . eGPl A fi g COMMENTS WELL DETAILS
g9 |= Soil name, USCS, Color, Description & _— —_—
<]
CLAYEY SAND (SC) V PID= 0.0 (ppm) |
Olive Brown (2.5Y 4/3), Moist, Medium Dense to Dense, Fine / Hand auger to 3.0 ft bgs, Air knife to
| to Coarse Grained, Angular to Subangular Sand, with Clay, _/ 6.0 ft bgs |
and Fine to Coarse Grained, Angular to Subangular Gravel, 27 7Collected NBKK-CF1-SS01-0001 on Monﬁment-t g
Few Silt. Top 1.0’ is a silty sand with gravel and little clay (SM).  ///]10/8/22 Co‘fcr;‘;’”” an
Loose. Retrieved during Hand auger for utility clearance. Few 0
7] organic such as roots and small wood traces. Clayey sand ‘/ YQ YQ ]
from 1.0-10.0" has trace cobbles up to 4” diameter. /
> 925 —% —
0 % _
CLAYEY SAND WITH GRAVEL (SC) V
Dark Gray (2.5Y 4/1), Moist, Medium Dense to Dense, Fine to /
| Medium Grained, Angular to Subangular Sand, with Clay, and _/ i
Fine to Coarse Grained, Angular to Subangular Gravel, Few 22,
Silt. At ~12.0’ large cobble up to 5” in length. Color change to I
Dark Gray (2.5Y 4/1) from ~ 16.0-17". /
5] 95 —% —
20 //




PROJECT NUMBER: BORING NUMBER:

704758CH.05.06.FI NBKK-CF1-MW01 SHEET 2 OF 4
SOIL BORING LOG

JACOBS

PROJECT: Keyport Site Inspection For PFAS LOCATION: NUWC Division Keyport
COORDINATES: N 261941.09 ft, E 1200393.18 ft ELEVATION: 34.91 ft NAVD88
DRILLING CONTRACTOR: Yellow Jacket DRILLING METHOD AND EQUIPMENT: Terrasonic 150CC, 6-in casing with 4-in core barrel
WATER LEVEL: 33.6 ft bgs START: 10/13/22 09:35 END: 10/14/22 09:30 LOGGER: |. Dinkelman, T. Ta
w
=2 O]
ouw % o)
2t |28 | o o
1 - SOIL DESCRIPTION :
2= |Wwo=| o - o
a3 Efuzﬂ o . e o T g g COMMENTS WELL DETAILS
g9 |= Soil name, USCS, Color, Description & _— —_—
)
CLAYEY SAND WITH GRAVEL (SC) V
Dark Grayish Brown (2.5Y 4/2), Moist, Medium Dense to /
| Dense, Fine to Coarse Grained, Subangular Sand, with Clay, _/ i
and Fine to Coarse Grained, Subangular Gravel, Few Silt. /
7] ‘% Cement Grout
25 | ] % _
% % -
CLAYEY SAND WITH GRAVEL (SC) V
Dark Gray (10YR 4/1), Moist, Dense, Fine to Coarse Grained, /
| Angular to Subangular, Sand with Clay, and Fine to Coarse % i
Grained, Subangular Gravel, Little Silt. 7
CLAYEY SAND WITH GRAVEL (SC) /
| Moist, Dense, Fine to Coarse Grained, Angular to Subangular _/ |
Sand, with Clay, and Fine to Coarse Grained, Subangular 2
Gravel, Few Silt. /
3 | o a 7/ a




PROJECT NUMBER: BORING NUMBER:

704758CH.05.06.FI NBKK-CF1-MW01 SHEET 3 OF 4
SOIL BORING LOG

JACOBS

PROJECT: Keyport Site Inspection For PFAS LOCATION: NUWC Division Keyport
COORDINATES: N 261941.09 ft, E 1200393.18 ft ELEVATION: 34.91 ft NAVD88
DRILLING CONTRACTOR: Yellow Jacket DRILLING METHOD AND EQUIPMENT: Terrasonic 150CC, 6-in casing with 4-in core barrel
WATER LEVEL: 33.6 ft bgs START: 10/13/22 09:35 END: 10/14/22 09:30 LOGGER: |. Dinkelman, T. Ta
w
=2 O]
ouw % o)
2t |28 | o o
1 - SOIL DESCRIPTION :
ITo<s (wag= o . o
83 EE:J) o . eGPl e g g COMMENTS WELL DETAILS
g9 |= Soil name, USCS, Color, Description & _— —_—
)
CLAYEY SAND WITH GRAVEL (SC) V
Dark Grayish Brown (2.5Y 4/2), Moist, Dense, Fine to Coarse /
| Grained, Angular to Subangular Sand with Clay, and Fine to _/ i
Coarse Grained, Subangular to Subrounded Gravel, Trace /
Silt. /
SILTY SAND (SM) T
- Brown (10YR 5/3), Moist, Medium Dense to Dense, Fine to 114 =
Medium Grained, Subangular Sand, with Silt, and Fine to 1
Coarse Grained, Subangular to Subrounded Gravel, Little sk
i Clay. AT 1
‘ Seal - Hydrated
iRl 3/8 bentonite
7] THAT chips
50 |y | B
] 11111115:15 Collected NBKK-CF1-SB01- ]
11115152 from 51'-52'
] CLAYEY SAND WITH GRAVEL (SC) 77 ]
Dark Greenish Black (10Y 4/1), Moist, Medium Dense to /
| Dense, Medium to Coarse Grained, Angular to Subangular _/ i
Sand, with Clay, and Fine Grained, Subangular Gravel, Trace /
Silt. /
55__ 9 _% —
SILTY SAND WITH GRAVEL (SM) T
- Dark Greenish Black (5GY 4/1), Wet, Medium Dense, Fineto - 1{{’ Filter sand pack -
Coarse Grained, Subangular Sand, with Silt, and Fine to - 12/20 washed
Coarse Grained, Subangular to Subrounded Gravel, Little silica
. Clay. Trace cobbles up to 3.5” diameter. . Screen 53-63 ft -
0.020 slot SCH
40 PVC
60




PROJECT NUMBER: BORING NUMBER:

704758CH.05.06.FI NBKK-CF1-MW01 SHEET 4 OF 4
SOIL BORING LOG

JACOBS

PROJECT: Keyport Site Inspection For PFAS LOCATION: NUWC Division Keyport

COORDINATES: N 261941.09 ft, E 1200393.18 ft ELEVATION: 34.91 ft NAVD88

DRILLING CONTRACTOR: Yellow Jacket DRILLING METHOD AND EQUIPMENT: Terrasonic 150CC, 6-in casing with 4-in core barrel

)§>
—
m
0

LEVEL: 33.6 ft bgs START: 10/13/22 09:35 END: 10/14/22 09:30 LOGGER: I. Dinkelman, T. Ta

(FT)
CORE ID

SOIL DESCRIPTION:
Soil name, USCS, Color, Description

RECOVERY
GRAPHIC LOG

COMMENTS WELL DETAILS

DEPTH BELOW
GROUND SURFACE
(FT)
INTERVAL /

SILTY SAND (SM)

Dark Gray (2.5Y 4/1), Moist, Dense, Stiff, Fine to Medium
Grained, Angular to Subangular, Sand, with Silt, and Fine to
Coarse Grained, Subangular Gravel, Trace Clay.

SILTY SAND WITH GRAVEL (SM)

Gray (2.5Y 5/1), Moist, Medium Dense to Dense, Fine to
Coarse Grained, Subangular Sand, with Silt, and Fine to
Coarse Grained, Subangular to Subrounded, Trace Clay.

- 8 -4 -
65| _
CLAYEY SAND WITH GRAVEL (SC)
Fine to Coarse Grained, Angular to Subangular Sand, with Backfill: 63-68 ft
Clay, and Fine to Coarse Grained, Subangular to Subrounded - 12/20 washed
7] Gravel, Trace Silt. silica
Bottom of Boring at 68.00 ft bgs on 10/14/22 09:30 )
70 ] ]
75

80




PROJECT NUMBER: BORING NUMBER:

704758CH.05.06.FI NBKK-CF1-MW02 SHEET 1 OF 4
SOIL BORING LOG

JACOBS

PROJECT: Keyport Site Inspection For PFAS LOCATION: NUWC Division Keyport
COORDINATES: N 261803.49 ft, E 1200331.89 ft ELEVATION: 43.12 ft NAVD88
DRILLING CONTRACTOR: Yellow Jacket DRILLING METHOD AND EQUIPMENT: Terrasonic 150CC, 6-in casing with 4-in core barrel
WATER LEVEL: 39.1 ft bgs START: 11/2/22 08:45 END: 11/3/22 10:15 LOGGER: |. Dinkelman, J. Peery-Lemon
w
=2 O]
ow Sz o)
2t |28 | o o
1 - SOIL DESCRIPTION :
S=|Eo=| 9 : T
85 |zL © . eGPl e g g COMMENTS WELL DETAILS
g9 |= Soil name, USCS, Color, Description & _— —_—
)
Hand Augered; soil not logged PID= 0.0 (ppm) |
1 1 Monument - 1
Flush mount and
16:20 Collected NBKK-CF1-SS02- concrete
i E 1H2H on 10/7/22 z z .
SILTY SAND WITH GRAVEL (SM) 1111-/8:11 Previously Hand auger/Air i
Dark Yellowish Brown (10YR 4/4), Moist, Loose, Fine to 1] [knife to 5.5°

Coarse Grained, Angular to Subangular Sand, with Silt, and
Fine to Coarse Grained, Subangular to Subrounded Gravel,
Little Clay.

5 SILTY SAND WITH GRAVEL (SM)

Grayish Brown (2.5Y 5/2), Moist, Medium Dense to Dense,
Fine to Medium Grained, Angular to Subangular Sand, with
Silt, and Fine to Coarse Grained, Subangular to Subrounded
Gravel, Trace Clay. Trace cobble up to 4.0” diameter.

7.5

CLAYEY SAND WITH GRAVEL (SC)

Moist, Dense to Very Dense, Fine to Coarse Grained, Angular
10 to Subangular Sand, with Clay, and Fine to Coarse Grained,
Subangular to Subrounded Gravel, Trace Silt.

15|

OSSOSO

20




PROJECT NUMBER: BORING NUMBER:

704758CH.05.06.FI NBKK-CF1-MW02 SHEET 2 OF 4
SOIL BORING LOG

JACOBS

PROJECT: Keyport Site Inspection For PFAS LOCATION: NUWC Division Keyport
COORDINATES: N 261803.49 ft, E 1200331.89 ft ELEVATION: 43.12 ft NAVD88
DRILLING CONTRACTOR: Yellow Jacket DRILLING METHOD AND EQUIPMENT: Terrasonic 150CC, 6-in casing with 4-in core barrel
WATER LEVEL: 39.1 ft bgs START: 11/2/22 08:45 END: 11/3/22 10:15 LOGGER: |. Dinkelman, J. Peery-Lemon
w
=2 O]
ouw % o)
ZE_|3E_| ¢ o
1 - SOIL DESCRIPTION :
E2 |gd | S I e ST 2 COMMENTS WELL DETAILS
g9 |= Soil name, USCS, Color, Description & _— —_—
)
SILTY SAND WITH GRAVEL (SM) V
Grayish Brown (2.5Y 5/2), Moist, Medium Dense, Loose, Fine /
to Medium Grained, Subangular Sand, with Silt, and Fine to /
7 Coarse Grained, Subangular to Subrounded Gravel, Little _/ 7]
Clay. Few well cemented clasts that are dense. /
CLAYEY SAND WITH GRAVEL (SC) /f
T Dark Grayish Brown (2.5Y 4/2), Moist, Dense, Fine to Coarse h
Grained, Subangular Sand, with Clay, and Fine to Coarse
Grained, Subangular to Subrounded Gravel, Few Silt. /
T SILTY SAND WITH GRAVEL (SM) T T
Light Brownish Gray (2.5Y 6/2), Dry, Medium Dense to Dense,
Fine to Coarse Grained Sand, with Silt, and Fine to Coarse
] Grained, Subangular to Subrounded Gravel, Little Clay. Some ]
_\sands are strongly cemented. /
25 CLAYEY SAND WITH GRAVEL (SC) )
— 9 Grayish Brown (2.5Y 5/2), Moist, Dense to Very Dense, Fine to ] Bentonite Grout —

Coarse Grained, Subangular Sand, with Clay, and Fine to
Coarse Grained, Subangular to Subrounded Gravel, Few Silt.

Rock/Pulverized Rock

30
CLAYEY SAND WITH GRAVEL (SC) V ]
Moist, Medium Dense to Dense, Fine to Coarse Grained, /
Subangular Sand, with Clay, and Fine to Coarse Grained, /
T Subangular to Subrounded Gravel, Few Silt. '% 7]
35 | 9 _% ]

SILTY SAND WITH GRAVEL (SM) {.1]-{14:00 Collected NBKK-CF1-SB02-
Dark Grayish Brown (2.5Y 4/2), Moist, Medium Dense, Fine to 11113839 on 11/2/22
| Medium Grained, Angular to Subangular Sand, with Silt, and A \ 4 i

Fine to Coarse Grained, Subangular to Subrounded Gravel.
Trace cobble up to 3.5” diameter.

40




PROJECT NUMBER: BORING NUMBER:

704758CH.05.06.FI NBKK-CF1-MW02 SHEET 3 OF 4
SOIL BORING LOG

JACOBS

PROJECT: Keyport Site Inspection For PFAS LOCATION: NUWC Division Keyport
COORDINATES: N 261803.49 ft, E 1200331.89 ft ELEVATION: 43.12 ft NAVD88
DRILLING CONTRACTOR: Yellow Jacket DRILLING METHOD AND EQUIPMENT: Terrasonic 150CC, 6-in casing with 4-in core barrel
WATER LEVEL: 39.1 ft bgs START: 11/2/22 08:45 END: 11/3/22 10:15 LOGGER: |. Dinkelman, J. Peery-Lemon
w
=2 O]
ow Sz o)
s |28 | ¢ 0
1 - SOIL DESCRIPTION :
S=|Eo=| 9 : T
85 |zL © . eGPl e g g COMMENTS WELL DETAILS
g9 |= Soil name, USCS, Color, Description & _— —_—
)
SILTY SAND WITH GRAVEL (SM) {1]-{10:11 Softer material encountered
Dark Gray (2.5Y 4/1), Moist, Medium Dense, Fine to Medium 141 |during drilling

Grained, Angular to Subangular Sand, with Silt, and Fine to
Coarse Grained, Subangular to Subrounded Gravel, Little
Clay. Trace cobbles up to 4.5” diameter subangular. Sand is
generally poorly graded with few coarse subangular grain size.

45| 8 1 —]

50 i ]
CLAYEY SAND WITH GRAVEL (SC) 7
Dark Gray (5Y 4/1), Moist, Dense to Very Dense, Fine to / Seal - Hydrated
Medium Grained, Angular to Subangular Sand, with Clay, and / 3/8 bentonite

7 Fine to Coarse Grained, Subangular to Subrounded Gravel, B chips

Few Silt. /

55| 10 /; ]

SILTY SAND WITH GRAVEL (SM)

Dark Gray (4/N), Moist, Medium Dense to Dense, Fine to
Coarse Grained, Angular to Subangular Sand, with Silt, and
Fine to Coarse Grained, Subangular to Subrounded Gravel,
Little clay. Sand stringers from 61.5-62.0 and 63-63.5’
consisting of a well graded sand with silt GLEY1 N5/1 wet
sands likely Water bearing. More cohesive silty sand beds
from 59-61 and 68-69'.

Filter sand pack -
- 12/20 washed
silica

60




PROJECT NUMBER: BORING NUMBER:

704758CH.05.06.FI NBKK-CF1-MW02 SHEET 4 OF 4
SOIL BORING LOG

JACOBS

PROJECT: Keyport Site Inspection For PFAS LOCATION: NUWC Division Keyport
COORDINATES: N 261803.49 ft, E 1200331.89 ft ELEVATION: 43.12 ft NAVD88
DRILLING CONTRACTOR: Yellow Jacket DRILLING METHOD AND EQUIPMENT: Terrasonic 150CC, 6-in casing with 4-in core barrel
WATER LEVEL: 39.1 ft bgs START: 11/2/22 08:45 END: 11/3/22 10:15 LOGGER: I. Dinkelman, J. Peery-Lemon
w
=2 O]
ow 5% o)
2& |25 | o .
AnF|Z>3F| w 8]
ok |E8L| & SOIL DESCRIPTION: E
85 |zL o . eGPl e g g COMMENTS WELL DETAILS
g9 |= Soil name, USCS, Color, Description & _— —_—
)
Screen 55-65 Tt -
0.020 slot SCH
40 PVC
65 | | _
70 | |
Backfill: 65-80 ft
- 12/20 washed
T 7 silica
[CE Y L _
80

Bottom of Boring at 80.00 ft bgs on 11/3/22 10:15



PROJECT NUMBER: BORING NUMBER:

704758CH.05.06.FI NBKK-CF1-MW03 SHEET 1 OF 4
SOIL BORING LOG

JACOBS

PROJECT: Keyport Site Inspection For PFAS LOCATION: NUWC Division Keyport

COORDINATES: N 261829.66 ft, E 1200465.53 ft ELEVATION: 36.81 ft NAVD88

DRILLING CONTRACTOR: Yellow Jacket DRILLING METHOD AND EQUIPMENT: Terrasonic 150CC, 6-in casing with 4-in core barrel

)§>
—
m
0

LEVEL: 22.72 ft bgs START: 10/14/22 14:20 END: 10/15/22 12:45 LOGGER: |. Dinkelman, T. Ta

(FT)
CORE ID

SOIL DESCRIPTION:
Soil name, USCS, Color, Description

RECOVERY
GRAPHIC LOG

COMMENTS WELL DETAILS

DEPTH BELOW
GROUND SURFACE
(FT)
INTERVAL /

SILTY SAND WITH GRAVEL (SM) {.+]-|PID= 0.0 (ppm) |
Brown (10YR 5/3), Moist, Loose, Medium Dense, Fine to
Coarse Grained, Subangular Sand, with Silt, and Fine to

7 Coarse Grained, Angular to Subangular Gravel. Likely Fill. T4 Collected NBKK-CF1-SS03-0102 on Mggﬁ?]ec:}m and T
1] (1078722 concrete

SILTY SAND (SM)

Olive Brown (2.5Y 4/3), Moist, Medium Dense to Dense, Fine
5 Grained, Subangular Sand, with Silt and Fine to Coarse
Grained, Angular to Subangular, Gravel.

1l .' Hand auger to 3.0 ft bgs, Air knife to
1]-/16.0 ft bgs

SILTY SAND WITH GRAVEL (SM)
Very Dark Grayish (2.5Y 3/2), Medium Dense to Dense, Fine
Grained Sand, with Silt, and Fine to Coarse Grained,

1 6 Subangular Gravel, Little Clay. 7] ]
10 ]
SILTY SAND WITH GRAVEL (SM)
Grayish Brown (2.5Y 5/2), Moist, Medium Dense, Fine to
| Medium Grained, Angular to Subangular Sand, with Silt, and | i
Fine to Coarse Grained, Subangular Gravel, Little Clay.
151 _ _

20




PROJECT NUMBER: BORING NUMBER:

704758CH.05.06.FI NBKK-CF1-MW03 SHEET 2 OF 4
SOIL BORING LOG

JACOBS

PROJECT: Keyport Site Inspection For PFAS LOCATION: NUWC Division Keyport

COORDINATES: N 261829.66 ft, E 1200465.53 ft ELEVATION: 36.81 ft NAVD88

DRILLING CONTRACTOR: Yellow Jacket DRILLING METHOD AND EQUIPMENT: Terrasonic 150CC, 6-in casing with 4-in core barrel

)§>
—
m
0

LEVEL: 22.72 ft bgs START: 10/14/22 14:20 END: 10/15/22 12:45 LOGGER: |. Dinkelman, T. Ta

(FT)
CORE ID

SOIL DESCRIPTION:
Soil name, USCS, Color, Description

RECOVERY

COMMENTS WELL DETAILS

GRAPHIC LOG

DEPTH BELOW
GROUND SURFACE
(FT)
INTERVAL /

SILTY SAND WITH GRAVEL (SM)

Olive Brown (2.5Y 4/3), Moist, Medium Dense to Dense, Fine
to Medium Grained, Subangular Sand, with Silt, and Fine to
Coarse Grained, Angular to Subangular, Gravel, Little Clay. At
~27.0" a 0.5 lens of very fine poorly graded silty sand, Gray
(10YR 5/1).

Bentonite Grout

25 | 9 | B

30 ]
SILTY SAND WITH GRAVEL (SM)
Dark Grayish Brown (2.5Y 4/2), Moist, Dense, Fine to Coarse

| Grained, Subangular Sand, with Silt, and Fine to Coarse i

Grained, Angular to Subangular Gravel, Little Clay. Trace
cobbles up to 3.5” diameter.

35| 95 I ]

40




PROJECT NUMBER: BORING NUMBER:

704758CH.05.06.FI NBKK-CF1-MW03 SHEET 3 OF 4
SOIL BORING LOG

JACOBS

PROJECT: Keyport Site Inspection For PFAS LOCATION: NUWC Division Keyport
COORDINATES: N 261829.66 ft, E 1200465.53 ft ELEVATION: 36.81 ft NAVD88
DRILLING CONTRACTOR: Yellow Jacket DRILLING METHOD AND EQUIPMENT: Terrasonic 150CC, 6-in casing with 4-in core barrel
WATER LEVEL: 22.72 ft bgs START: 10/14/22 14:20 END: 10/15/22 12:45 LOGGER: I. Dinkelman, T. Ta
w
=2 O]
ouw % o)
2t |28 | o o
1 - SOIL DESCRIPTION :
=lwo= Q . o
a3 E§ o . e o T g g COMMENTS WELL DETAILS
g9 |= Soil name, USCS, Color, Description & _— —_—
)
CLAYEY SAND WITH GRAVEL (SC) V
Dark Gray (2.5Y 4/1), Wet, Dense, Medium Grained, Angular /
| to Subangular Sand, with Clay, and Fine to Coarse Grained, _/ i
Subangular to Subrounded Gravel, Little Silt. /
42 10 —% —
] CLAYEY SAND WITH GRAVEL (SC) 7 ]
Dark Gray (4/N), Moist, Dense to Very Dense, Fine to Medium /
| Grained, Angular to Subangular Sand, with Clay, and Fine to _/ i
Coarse Grained, Subangular Gravel, Little Silt. Moist with wet 2,
sand stringers. /
i i / Seal - Hydrated i
7y 3/8 bentonite
50 v chips ]
/ 10:20 Collected NBKK-CF1-SB03-
/ 5253 from 52'-53'.
SILTY SAND WITH GRAVEL (SM) T I I A
. Dark Greenish Black (10Y 4/1), Moist, Medium Dense, Fineto - [’ e 1
Medium Grained, Angular Sand, with Silt, and Fine to Coarse NEAE - -
Grained, Subangular to Subrounded Gravel, Little Clay. T
= SILTY SAND WITH GRAVEL (SM) S IREA 1
Wet, Loose, Fine to Coarse Grained, Angular to Subangular T
Sand, with Silt, and Fine to Coarse Grained, Subangular A
55 | 10 Gravel, Little Clay. ALk ]
CLAYEY SAND WITH GRAVEL (SC) 2
Moist, Dense to Very Dense, Fine to Medium Grained, Angular 72
- to Subangular Sand, with Clay, and Fine to Coarse Grained, -/ .
Subangular to Subrounded Gravel, Few Silt. /
/ Filter sand pack
975 - 12/20 washed
4 T / silica
7, Screen
/ 53.5-63.5 ft -
T Vo 0.020 slot SCH
7 40 PVC
60 %




PROJECT NUMBER: BORING NUMBER:

704758CH.05.06.FI NBKK-CF1-MW03 SHEET 4 OF 4
SOIL BORING LOG

JACOBS

PROJECT: Keyport Site Inspection For PFAS LOCATION: NUWC Division Keyport

COORDINATES: N 261829.66 ft, E 1200465.53 ft ELEVATION: 36.81 ft NAVD88

DRILLING CONTRACTOR: Yellow Jacket DRILLING METHOD AND EQUIPMENT: Terrasonic 150CC, 6-in casing with 4-in core barrel

)§>
—
m
0

LEVEL: 22.72 ft bgs START: 10/14/22 14:20 END: 10/15/22 12:45 LOGGER: |. Dinkelman, T. Ta

(FT)
CORE ID

SOIL DESCRIPTION:
Soil name, USCS, Color, Description

RECOVERY

COMMENTS WELL DETAILS

DEPTH BELOW
GROUND SURFACE
(FT)
INTERVAL /

NN

SILTY SAND WITH GRAVEL (SM)

Dark Gray (5Y 4/1), Moist, Medium Dense to Dense, Fine to
Medium Grained, Subangular Sand, with Silt, and Fine to
Coarse Grained, Subangular Gravel, Little Clay.

CLAYEY SAND WITH GRAVEL (SC)

65 ] 8 Dark Gray (2.5Y 4/1), Moist, Dense to Very Dense, Fine to —/ —
Coarse Grained, Subangular Sand, with Clay, and Fine to /
Coarse Grained, Subangular to Subrounded Gravel, Few Silt. /
/ Backfill: 63.5-70
N Vo ft - 12/20 7
/ washed silica
10 // i
Bottom of Boring at 70.00 ft bgs on 10/15/22 12:45
75

80




PROJECT NUMBER: BORING NUMBER:

704758CH.05.06.FI NBKK-OU2A5-MWO01 sHeer 1 oF 4
SOIL BORING LOG

JACOBS

PROJECT: Keyport Site Inspection For PFAS LOCATION: NUWC Division Keyport
COORDINATES: N 262157.07 ft, E 1200526.77 ft ELEVATION: 21.70 ft NAVD88
DRILLING CONTRACTOR: Yellow Jacket DRILLING METHOD AND EQUIPMENT: Terrasonic 150CC, 6-in casing with 4-in core barrel
WATER LEVEL: 42.2 ft bgs START: 10/31/22 09:10 END: 11/1/22 10:15 LOGGER: |. Dinkelman, J. Peery-Lemon
w
=2 O]
ouw % o)
2t |28 | o o
=gt |ESE| & SOIL DESCRIPTION :
ToL|lugd:| & . Z
a3 Efuzi o . e o T g g COMMENTS WELL DETAILS
g9 |= Soil name, USCS, Color, Description & _— —_—
)
Hand Augered and Air Knifed; soil not |
logged 13:10 Collected NBKK-OU2A5-

- - SS01-0H01 on 9/7/22 Monument - —
Flush mount and
concrete

] SILTY SAND WITH GRAVEL (SM) RENAS ]

Dark Grayish Brown (2.5Y 4/2), Moist, Dense to Very Dense, EES
Fine to Coarse Grained, Angular to Subangular, Sand with Silt, A1 i
T and Fine to Coarse Grained, Subangular to Subrounded L
Gravel, Little Clay. T
5 | | 1 ]
THH 9:10 Previously air knife and hand ]
-+Hauger on 9/8. Material may have
SILTY SAND WITH GRAVEL (SM) RENAL :
y Grayish Brown (2.5Y 5/2), Moist, Dense, Fine to Medium 11| [{[stoughed in. Good recovery -
Grained, Subangular Sand, with Silt, and Fine to Coarse 1
Grained, Angular to Subangular Gravel, Little Clay. Trace 1
4 8 Dense to very dense well cemented clasts of silty sand. 1L .
10 T _
CLAYEY SAND WITH GRAVEL (SC) 9,
Olive Brown (2.5Y 4/3), Dense to Very Dense, Fine to Coarse /
Grained, Angular to Subangular Sand, with Clay, and Fine to _/ i
7] Coarse Grained, Subangular Gravel, Few Silt. /
SILTY SAND WITH GRAVEL (SM) RENAS
Grayish Brown (2.5Y 5/2), Moist, Dense, Fine to Coarse REN
Grained, Angular to Subangular Sand, with Silt, and Fine to A1 i
7 Coarse Grained, Subangular Gravel, Little Clay, Trace cobble. A
15| 10 —{1HTE —
] CLAYEY SAND WITH GRAVEL (SC) 7 ]
Dark Gray (5Y 4/1), Moist, Dense to Very Dense, Fine to /
Coarse Grained, Angular to Subangular Sand, with Clay, and _/ i

7] Fine to Coarse Grained, Subangular to Subrounded Gravel, 22,

Few Silt. /
20 //




PROJECT NUMBER: BORING NUMBER:

704758CH.05.06.FI NBKK-OU2A5-MWO01 sHeer 2 oF 4
SOIL BORING LOG

JACOBS

PROJECT: Keyport Site Inspection For PFAS LOCATION: NUWC Division Keyport
COORDINATES: N 262157.07 ft, E 1200526.77 ft ELEVATION: 21.70 ft NAVD88
DRILLING CONTRACTOR: Yellow Jacket DRILLING METHOD AND EQUIPMENT: Terrasonic 150CC, 6-in casing with 4-in core barrel
WATER LEVEL: 42.2 ft bgs START: 10/31/22 09:10 END: 11/1/22 10:15 LOGGER: |. Dinkelman, J. Peery-Lemon
w
=2 o
ow Sz o)
2t |28 | o o
1 - SOIL DESCRIPTION :
ITo<s (wag= o . o
83 EE:J) o . eGPl e g g COMMENTS WELL DETAILS
g9 |= Soil name, USCS, Color, Description & _— —_—
)
V27 Seal - Hydrated
% 3/8 bentonite
/ chips
25 | 40 ] % _
30 _Z ]
35| _é _
SILTY SAND WITH GRAVEL (SM) 1.1]-{14:00 Collected NBKK-OU2A5-
Grayish Brown (2.5Y 5/2), Moist, Medium Dense to Dense, 1111SB01-3637 on 10/31/22
| Fine to Coarse Grained, Angular to Subangular Sand, with Silt, 11 i
and Fine to Coarse Grained, Subangular to Subrounded
Gravel, Few Clay.
40




PROJECT NUMBER: BORING NUMBER:

704758CH.05.06.FI NBKK-OU2A5-MWO01 sHeer 3 oF 4
SOIL BORING LOG

JACOBS

PROJECT: Keyport Site Inspection For PFAS LOCATION: NUWC Division Keyport
COORDINATES: N 262157.07 ft, E 1200526.77 ft ELEVATION: 21.70 ft NAVD88
DRILLING CONTRACTOR: Yellow Jacket DRILLING METHOD AND EQUIPMENT: Terrasonic 150CC, 6-in casing with 4-in core barrel
WATER LEVEL: 42.2 ft bgs START: 10/31/22 09:10 END: 11/1/22 10:15 LOGGER: I. Dinkelman, J. Peery-Lemon
w
Q
52 |- g
ZE |28 | o :
53¢ |gsE| & 2
I = = .
E2T|Eg | 8 . SOIL DESCRIPTION: = 2 COMMENTS WELL DETAILS
4o |=*% Soil name, USCS, Color, Description & _— —_—
)

45 |

Filter sand pack -
- 12/20 washed
silica

Screen 40-60 ft —
0.020 slot SCH
40 PVC

50

SILTY SAND WITH GRAVEL (SM)

Gray (2.5Y 5/1), Moist, Dense, Fine to Coarse Grained,
Angular to Subangular Sand, with Silt, and Fine to Coarse
Grained, Subangular to Subrounded Gravel, Little Clay. There
are well cemented clasts that have a hard consistency. Sand
is mostly fine and medium grain size with few coarse grains.

CLAYEY SAND WITH GRAVEL (SC)
Moist, Fine to Coarse Grained, Angular to Subangular Sand,

55 with Clay, and Fine to Coarse Grained, Subangular to _%
] Subrounded Gravel, Few Silt. With wet sand stringers at ~ g /§

53.0.

T
POORLY GRADED SAND WITH SILT (SP-SM) | : 1 :
Olive Gray (5Y 4/2), Wet, Loose, Fine to Medium Grained, iy
Subangular Sand with Silt, and Trace Fine Grained, I ' I
Subangular Gravel, Few Clay. I I |

SILTY SAND WITH GRAVEL (SM)

Greenish Gray (10Y 5/1), Wet, Medium Dense, Loose, Fine to
Coarse Grained, Angular to Subangular Sand with Silt, and
Fine to Coarse Grained, Subangular to Subrounded Gravel,
Few Clay.

60




PROJECT NUMBER: BORING NUMBER:

704758CH.05.06.FI NBKK-OU2A5-MWO01 sHeer 4 oF 4
SOIL BORING LOG

JACOBS

PROJECT: Keyport Site Inspection For PFAS LOCATION: NUWC Division Keyport
COORDINATES: N 262157.07 ft, E 1200526.77 ft ELEVATION: 21.70 ft NAVD88
DRILLING CONTRACTOR: Yellow Jacket DRILLING METHOD AND EQUIPMENT: Terrasonic 150CC, 6-in casing with 4-in core barrel
WATER LEVEL: 42.2 ft bgs START: 10/31/22 09:10 END: 11/1/22 10:15 LOGGER: |. Dinkelman, J. Peery-Lemon
w
=2 O]
ouw % o)
2t |28 | o o
sag|23E| ¢ °
E2IEgT| S . SOIL DESCRIPTION: 3 COMMENTS WELL DETAILS
4o |=¢ Soil name, USCS, Color, Description & _— —_—
)
CLAYEY SAND WITH GRAVEL (SC) V
Gray (5Y 5/1), Moist, Moderate to Well Cemented, Cohesive, / Backfill: 60-61 ft
Medium Dense, Fine to Coarse Grained, Angular to //// - 12/20 washed

] Subangular Sand with Clay, and Fine to Coarse Grained, —  silica
Subangular Gravel, Few Silt.

Bottom of Boring at 61.00 ft bgs on 11/1/22 10:15

65

70

75

80




PROJECT NUMBER: BORING NUMBER:

704758CH.05.06.FI NBKK-OU2A5-MWO02 sHeer 1 oF 3
SOIL BORING LOG

JACOBS

PROJECT: Keyport Site Inspection For PFAS LOCATION: NUWC Division Keyport
COORDINATES: N 262048.66 ft, E 1200606.00 ft ELEVATION: 18.50 ft NAVD88
DRILLING CONTRACTOR: Yellow Jacket DRILLING METHOD AND EQUIPMENT: Terrasonic 150CC, 6-in casing with 4-in core barrel
WATER LEVEL: 36.4 ft bgs START: 10/29/22 09:20 END: 10/29/22 17:40 LOGGER: I. Dinkelman, G. Riley
w
=2 O]
ouw % o)
2t |28 | o o
sag|23E| ¢ °
E2|bg | 8 . SOIL DESCRIPTION: 3 COMMENTS WELL DETAILS
4o |=¢ Soil name, USCS, Color, Description & _— —_—
)
Hand Augered and Air Knifed; soil not PID= 0.0 (ppm) |
logged
i T |11:15 Collected NBKK-OU2AS5- monment -
SB02-01020n 9/7/22 concrete
5— — —
SANDY LEAN CLAY WITH GRAVEL (CL) Hand auger to 3 ft bgs, air knife to 6 ]
Grayish Brown (2.5Y 5/2), Moist, Very Stiff, Medium to High ft bgs
| Plasticity Clay with Fine to Medium Grained, Angular to | i
Subangular Sand, and Fine to Coarse Grained, Subangular to
Subrounded Gravel, Little Silt. 7
| CLAYEY SAND WITH GRAVEL (SC) | / |
Moist, Dense, Fine to Coarse Grained, Angular to Subangular 5
Sand, with Clay, and Fine to Coarse Grained, Subangular to /
Subrounded Gravel, Few Silt. /
0 _% |
% 9:10 Slow drilling. Tight formation
5 10 —% —
1 —é Grout —
20 /




PROJECT NUMBER: BORING NUMBER:

704758CH.05.06.FI NBKK-OU2A5-MWO02 sHeer 2 oF 3
SOIL BORING LOG

JACOBS

PROJECT: Keyport Site Inspection For PFAS LOCATION: NUWC Division Keyport
COORDINATES: N 262048.66 ft, E 1200606.00 ft ELEVATION: 18.50 ft NAVD88
DRILLING CONTRACTOR: Yellow Jacket DRILLING METHOD AND EQUIPMENT: Terrasonic 150CC, 6-in casing with 4-in core barrel
WATER LEVEL: 36.4 ft bgs START: 10/29/22 09:20 END: 10/29/22 17:40 LOGGER: I. Dinkelman, G. Riley
w
=2 O]
ouw % o)
2t |28 | o o
1 - SOIL DESCRIPTION :
To=s |wug= o . o
83 E@é © . eGPl e g g COMMENTS WELL DETAILS
g9 |= Soil name, USCS, Color, Description & _— —_—
)
7
25 | ] % _
No Recovery
] CLAYEY SAND WITH GRAVEL (SC) 7 ]
Moist, Dense, Fine to Coarse Grained, Angular to Subangular /
Sand, with Clay, and Fine to Coarse Grained, Subangular to /
7] Subrounded Gravel, Few Silt, Trace cobbles. 0%/ T
] SILTY SAND WITH GRAVEL (SM) 111]113:15 Collected NBKK-OU2A5- ]
Moist, Medium Dense to Dense, Fine to Coarse Grained, -1 1SB02-2930 on 10/29/22
30 Angular to Subangular Sand, with Silt, and Fine to Coarse AGAE ]
Grained, Subangular Gravel, Little Clay. 7
CLAYEY SAND WITH GRAVEL (SC) /
| Moist, Dense, Fine to Coarse Grained, Angular to Subangular Z |
Sand, with Clay, and Fine to Coarse Grained, Subangular T
Gravel, Few Silt. EEk
| SILTY SAND WITH GRAVEL (SM) J1H |
Moist, Dense to Very Dense, Fine to Coarse Grained, Angular A
to Subangular Sand with Silt, and Fine to Coarse Grained, 11
h Subangular Gravel, Few Clay. il )
CLAYEY SAND WITH GRAVEL (SC) 7
Moist, Dense to Very Dense, Fine to Coarse Grained, Angular /
| to Subangular Sand, with Clay, and Fine to Coarse Grained, _/ i
Subangular to Subrounded Gravel, Few Silt. 7
31 85 —7/ —
1 —/ Seal - Hydrated
7 3/8 bentonite
/ / chips
] SILTY SAND (SM) T )
Moist, Dense, Fine to Coarse Grained, Angular to Subangular
| Sand, with Silt, and Fine to Coarse Grained, Subangular to | i
Subrounded Gravel, Few Clay.
40




PROJECT NUMBER: BORING NUMBER:

704758CH.05.06.FI NBKK-OU2A5-MWO02 sHeer 3 oF 3
SOIL BORING LOG

JACOBS

PROJECT: Keyport Site Inspection For PFAS LOCATION: NUWC Division Keyport

COORDINATES: N 262048.66 ft, E 1200606.00 ft ELEVATION: 18.50 ft NAVD88

DRILLING CONTRACTOR: Yellow Jacket DRILLING METHOD AND EQUIPMENT: Terrasonic 150CC, 6-in casing with 4-in core barrel

)§>
—
m
0

LEVEL: 36.4 ft bgs START: 10/29/22 09:20 END: 10/29/22 17:40 LOGGER: |. Dinkelman, G. Riley

(FT)
CORE ID

SOIL DESCRIPTION:
Soil name, USCS, Color, Description

RECOVERY

COMMENTS WELL DETAILS

DEPTH BELOW
GROUND SURFACE
(FT)
INTERVAL /

SILTY SAND WITH GRAVEL (SM)

Dark Gray (5Y 4/1), Moist, Dense, Fine to Coarse Grained,
Angular to Subangular Sand with Silt, and Fine to Coarse
Grained, Subangular Gravel, Few Clay.

CLAYEY SAND WITH GRAVEL (SC)

Moist, Dense, Fine to Coarse Grained, Angular to Subangular
Sand, with Clay, and Fine to Coarse Grained, Subangular I
Gravel, Few Silt. Sand stringer interbedded in core that is wet.
SILTY SAND WITH GRAVEL (SM)

Dense to Medium Dense, Fine to Coarse Grained, Angular to
Subangular Sand, with Silt, and Fine to Coarse Grained,
Subangular to Subrounded Gravel, Little Clay. Cohesive with
sand ‘stringers’.

WELL GRADED SAND WITH SILT (SW-SM)

45 Gray (5Y 5/1), Wet, Loose, Fine to Coarse Grained, Angular to
— 9 Subangular Sand with Silt, and Fine to Coarse Grained, ]
Subangular to Subrounded Gravel, Little Clay.

CLAYEY SAND WITH GRAVEL (SC)

Greenish Gray (10Y 5/1), Moist, Dense to Medium Dense,
Fine to Coarse Grained, Angular to Subangular Sand, with
Clay, and Fine to Coarse Grained, Subangular Gravel, Few
7 Silt. 7

m GRAPHIC LOG

,.
ok
o o
fo— .
ool
P

S

Filter sand pack

- 12/20 washed
silica ]
Screen 40-60 ft -
0.020 slot SCH

40 PVC B

50

SILTY SAND WITH GRAVEL (SM)

Gray (2.5Y 5/1), Moist, Medium Dense, Fine to Coarse
Grained, Angular to Subangular Sand, with Silt, and Fine to
Coarse Grained, Subangular to Subrounded Gravel, Few Silt.

% {525 -

CLAYEY SAND WITH GRAVEL (SC) /
B \Dark Greenish Black (10Y 4/1), Moist, Dense, Fine to Coarse / Z

N

o o,

60 0 0 000 0o 0.0 o of

S o 9 5960900500

Grained, Angular to Subangular Sand with Clay, and Fine to
Coarse Grained, Subangular Gravel, Few Silt.

s WELL-GRADED SAND WITH SILT AND GRAVEL -
(SW-SM) !
Gray (5Y 5/1), Wet, Loose, Fine to Coarse Grained, Angular to o
B Subangular Sand with Silt, and Fine to Coarse Grained, °
Subangular to Subrounded Gravel, Little Clay. o

60 °

Bottom of Boring at 60.00 ft bgs on 10/29/22 17:40



PROJECT NUMBER: BORING NUMBER:

704758CH.05.06.FI NBKK-OU2A5-MWO03 sHeer 1 oF 4
SOIL BORING LOG

JACOBS

PROJECT: Keyport Site Inspection For PFAS LOCATION: NUWC Division Keyport
COORDINATES: N 261997.87 ft, E 1200537.19 ft ELEVATION: 26.17 ft NAVD88
DRILLING CONTRACTOR: Holt Drilling DRILLING METHOD AND EQUIPMENT: Terrasonic 150CC, 6-in casing with 4-in core barrel
WATER LEVEL: 11.49 ft bgs START: 9/7/22 12:50 END: 9/8/22 12:35 LOGGER: I. Dinkelman, C. Dronfield, J. Peery-Lemon
w
=2 O]
ouw > o)
2& |25 | o .
sag|23E| ¢ °
E2|bg | 8 . SOIL DESCRIPTION: 3 COMMENTS WELL DETAILS
4o |=¢ Soil name, USCS, Color, Description & _— —_—
)
Hand Augered and Air Knifed; soil not PID= 0.0 (ppm)
logged
i T |10:50 Collected NBKK-OU2A5- monment -
SS03-0102 on 9/7/22 concrete

——{Hand auger to 3 ft bgs, air knife to 6
_ SILTY SAND WITH GRAVEL (SM) 41111t bgs

Light Yellowish Brown (10YR 6/4), Dry, Loose to Very Loose, 1
Soft to Very Soft, Sand with Silt, and Fine to Coarse Grained,
5 Angular to Subangular Gravel, Trace Clay. Organic sand roots
in core sample.
SILTY SAND WITH GRAVEL (SM)
Grayish Brown (10YR 5/2), Moist, Medium Dense to Dense
Sand with Silt, and Fine to Coarse Grained, Angular to
Subangular Gravel, Little Clay.

55
10 — Seal - Hydrated —
3/8 bentonite
chips
151 4 _| |

20




PROJECT NUMBER: BORING NUMBER:

704758CH.05.06.FI NBKK-OU2A5-MWO03 sHeer 2 oF 4
SOIL BORING LOG

JACOBS

PROJECT: Keyport Site Inspection For PFAS LOCATION: NUWC Division Keyport
COORDINATES: N 261997.87 ft, E 1200537.19 ft ELEVATION: 26.17 ft NAVD88
DRILLING CONTRACTOR: Holt Drilling DRILLING METHOD AND EQUIPMENT: Terrasonic 150CC, 6-in casing with 4-in core barrel
WATER LEVEL: 11.49 ft bgs START: 9/7/22 12:50 END: 9/8/22 12:35 LOGGER: I. Dinkelman, C. Dronfield, J. Peery-Lemon
w
=2 O]
ow |32 o)
2t |28 | o o
1 - SOIL DESCRIPTION :
=lwo= Q N o
a3 E§ o . e o T g g COMMENTS WELL DETAILS
g9 |= Soil name, USCS, Color, Description & _— —_—
)
1{1]-|PID= 0.0 (ppm)
1.1/13:09 Some soil backfilled by air
| {111 [knife prior to drilling. i
25 | 6 | B
E L) | Filter sand pack
BENAE - 12/20 washed
0 1 silica
A op Screen 20-40 ft —
“t[|P1D= 0.0 (ppm) 0.020 slot SCH
{17 40 PVC
] SILTY SAND WITH GRAVEL (SM) 1 . i
Dark Grayish Brown (10YR 4/2), Moist, Medium Dense to REN
| Dense, Fine to Coarse Grained, Subangular Sand with Silt, A1 1
and Fine to Coarse Grained, Angular to Subrounded Gravel, L
Little Clay. Larger and more gravel observed. T
] Tt [111:10 Collected NBKK-OU2A5- )
111||SB03-3334 on 9/8/22
] CLAYEY GRAVEL (GC) ]
Moist, Dense, Fine to Coarse Grained, Subangular to
35 Subrounded Gravel, with Clay, and Fine Grained, Subangular
— 9 Sand, Few Silt. _/ ]
w© 7




PROJECT NUMBER: BORING NUMBER:

704758CH.05.06.FI NBKK-OU2A5-MWO03 sHeer 3 oF 4
SOIL BORING LOG

JACOBS

PROJECT: Keyport Site Inspection For PFAS LOCATION: NUWC Division Keyport

COORDINATES: N 261997.87 ft, E 1200537.19 ft ELEVATION: 26.17 ft NAVD88

DRILLING CONTRACTOR: Holt Drilling DRILLING METHOD AND EQUIPMENT: Terrasonic 150CC, 6-in casing with 4-in core barrel

)§>
—
m
0

LEVEL: 11.49 ft bgs START: 9/7/22 12:50 END: 9/8/22 12:35 LOGGER: I. Dinkelman, C. Dronfield, J. Peery-Lemon

(FT)
CORE ID

SOIL DESCRIPTION:
Soil name, USCS, Color, Description

RECOVERY
GRAPHIC LOG

COMMENTS WELL DETAILS

DEPTH BELOW
GROUND SURFACE
(FT)
INTERVAL /

SILTY SAND WITH GRAVEL (SM) {.+]-|PID= 0.0 (ppm)
Grayish Brown (2.5Y 5/2), Moist, Medium Dense to Dense, 11

Fine to Coarse Grained, Angular to Subangular Sand, with Silt,
and Fine to Coarse Grained, Subangular to Subrounded
Gravel, Little Clay.

SILTY SAND WITH GRAVEL (SM)

Dark Gray (2.5Y 4/1), Moist, Dense to Very Dense, Fine to
45 Medium Grained Sand, with Silt, and Fine to Coarse Grained,
] Subangular to Subrounded Gravel, Little Clay.

50

SILTY SAND WITH GRAVEL (SM) {1 ]-|PID=0.0 (ppm)
Dark Gray (5Y 4/1), Medium Dense, Fine to Coarse Grained, 11

Angular to Subangular Sand with Silt, and Fine to Coarse
Grained, Subangular to Subrounded Gravel, Little Clay.

SILTY SAND WITH GRAVEL (SM)

Dark Gray (5Y 4/1), Medium Dense, Fine to Coarse Grained,
Angular to Subangular Sand with Silt, and Fine to Coarse
Grained, Subangular to Subrounded Gravel, Little Clay.

55 | Backiill: 40-70 ft—

- 12/20 washed
silica

8.5 MY

60




PROJECT NUMBER: BORING NUMBER:

704758CH.05.06.FI NBKK-OU2A5-MWO03 sHeer 4 oF 4
SOIL BORING LOG

JACOBS

PROJECT: Keyport Site Inspection For PFAS LOCATION: NUWC Division Keyport

COORDINATES: N 261997.87 ft, E 1200537.19 ft ELEVATION: 26.17 ft NAVD88

DRILLING CONTRACTOR: Holt Drilling DRILLING METHOD AND EQUIPMENT: Terrasonic 150CC, 6-in casing with 4-in core barrel

)§>
—
m
0

LEVEL: 11.49 ft bgs START: 9/7/22 12:50 END: 9/8/22 12:35 LOGGER: I. Dinkelman, C. Dronfield, J. Peery-Lemon

(FT)
CORE ID

SOIL DESCRIPTION:
Soil name, USCS, Color, Description

RECOVERY
GRAPHIC LOG

COMMENTS WELL DETAILS

DEPTH BELOW
GROUND SURFACE
(FT)
INTERVAL /

|t|-|PID= 0.0 (ppm)

65

70

Bottom of Boring at 70.00 ft bgs on 9/8/22 12:35

75

80




PROJECT NUMBER: BORING NUMBER:

704758CH.05.06.FI NBKK-OU2A5-SB04 sHeer 1 oF 1
SOIL BORING LOG

JACOBS

PROJECT: Keyport Site Inspection For PFAS LOCATION: NUWC Division Keyport
COORDINATES: N 262069.11 ft, E 1200471.43 ft ELEVATION: NA
DRILLING CONTRACTOR: Yellow Jacket DRILLING METHOD AND EQUIPMENT: Terrasonic 150CC, 6-in casing with 4-in core barrel
WATER LEVEL: START: 11/1/22 19:00 END: 11/1/22 19:00 LOGGER: |. Dinkleman, J. Peery-Lemon
w
=2 O]
oL |32 o]
L FER i
83|22 | & E
E2IEgT| S . SOIL DESCRIPTION: 3 COMMENTS WELL DETAILS
4o |=¢ Soil name, USCS, Color, Description & _— —_—
)
SILTY SAND WITH GRAVEL (SM) A4
Dark Brown (10YR 3/3), Moist, Loose, Medium Dense, Fine to {1]]12:45 Collected NBKK-OU2AS-
Coarse Grained, Angular to Subangular Sand with Silt, and 11115B04-0203 from 2'-3
] Fine to Coarse Grained, Subangular Gravels, Little Clay. L [14:30 Collected NBKK-OU2AS- ]
0-0.25 asphalt. Little asphalt in upper zone. Few clayey sand 11|/ {SB04-0506 from 5-6

clasts which are moderately cemented and cohesive.

CLAYEY SAND WITH GRAVEL (SC)
Brown (7.5YR 4/3), Moist, Medium Dense, Fine to Coarse /
| Grained, Angular to Subangular Sand with Silt, and Fine to _/ i
Coarse Grained, Subangular to Subrounded Gravel, Few Clay. 77
7/

5
SILTY SAND WITH GRAVEL (SM)
1 Olive Brown (2.5Y 4/3), Loose, Medium Dense, Fine to Coarse
| Grained, Angular to Subangular Sand with Silt, and Trace Fine | i
Grained, Subangular Gravel, Few Clay. Some small masses of
clayey sand.
10_| _ _
Bottom of Boring at 10.00 ft bgs on 11/1/22 19:00 ]
15

20




PROJECT NUMBER: BORING NUMBER:

704758CH.05.06.FI NBKK-OU2A5-SB05 sHeer 1 ofF 1
SOIL BORING LOG

JACOBS

PROJECT: Keyport Site Inspection For PFAS LOCATION: NUWC Division Keyport
COORDINATES: N 262027.38 ft, E 1200551.91 ft ELEVATION: NA
DRILLING CONTRACTOR: Yellow Jacket DRILLING METHOD AND EQUIPMENT: Terrasonic 150CC, 6-in casing with 4-in core barrel
WATER LEVEL: START: 11/1/22 19:00 END: 11/1/22 19:00 LOGGER: |. Dinkleman, J. Peery-Lemon
w
=2 O]
ow Sz o)
2t |28 | o o
sag|23E| ¢ °
E2IEgT| S . SOIL DESCRIPTION: 3 COMMENTS WELL DETAILS
4o |=¢ Soil name, USCS, Color, Description & _— —_—
)
SILTY SAND WITH GRAVEL (SM) 1.1]-[10:55 Collected NBKK-OU2A5-
Yellowish Brown (10YR 5/4), Dry, Loose, Soft, Fine to Coarse 141 1SB05-0203 from 2'-3'
| Grained, Angular to Subangular Sand with Silt, and Fine -11-/12:10 Collected NBKK-OU2A5- i

Grained, Angular to Subangular Gravel, Little Clay. T | [SB05-1011 from 10-11"

SILTY SAND WITH GRAVEL (SM)
Olive Brown (2.5Y 4/3), Moist, Medium Dense to Dense, Fine
| to Medium Grained, Angular to Subangular Sand with Silt, and | i

Fine to Coarse Grained, Angular to Subangular Gravel, Little
Clay, Trace cobbles.

5_ — —
- 12 - -
10| _ _
] CLAYEY SAND WITH GRAVEL (SC) 7 ]
Light Olive Brown (2.5Y 5/3), Moist, Dense to Very Dense, /
Fine to Medium Grained, Angular to Subangular Sand with Silt, //// |
and Fine Grained, Subangular Gravel, Few Clay.
Bottom of Boring at 12.00 ft bgs on 11/1/22 19:00
15

20




JACOBS

PROJECT NUMBER:

704758CH.05.06.FI

BORING NUMBER:

NBKK-B1006-MWO01 sHeet

1 OF 2

SOIL BORING LOG

PROJECT: Keyport Site Inspection For PFAS

LOCATION: NUWC Division Keyport

COORDINATES: N 258601.17 ft, E 1199301.97 ft

ELEVATION: 13.82 ft NAVD88

DRILLING CONTRACTOR: Yellow Jacket

DRILLING METHOD AND EQUIPMENT: Terrasonic 150CC, 6-in casing with 4-in core barrel

WATER LEVEL: 3.25 ft bgs START: 10/8/22 13:00 END: 10/10/22 14:00 LOGGER: |. Dinkelman
w
B O]
ow |32 o]
o < ﬁ o ]
Bac|>5F| w o
zob|EBE| & SOIL DESCRIPTION: z
a5 &g o . e o T g g COMMENTS WELL DETAILS
g9 |= Soil name, USCS, Color, Description & _— —_—
<]
SILTY SAND WITH GRAVEL (SM) TTTPID="0.0 (ppm)
Brown (10YR 4/3), Moist, Fine to Coarse Grained, Subangular y Monument -
| to Subrounded Sand with Silt, and Fine to Coarse Grained, E Flush mount and
Angular to Subangular Gravel, Little Clay. %113409:35 Collected NBKK-B1006- concrete
WELL GRADED SAND WITH SILT (SW-SM) °|:|J1: SS01-0102 on 10/1/22
| Olive Gray (5Y 4/2), Moist, Loose, Fine to Coarse Grained, _jlor 94 Seal - Hydrated
Angular to Subangular Sand with Soft Silt, and Trace Fine histh 3/98ab_ ty ftate
Grained, Subangular Gravel. kil iy entonite
L4 chips
- AN S& ] -
WELL GRADED SAND WITH SILT AND GRAVEL (SW-SM) :Io'l:ljo Water encountered at ~3.0 ft bgs
Reddish Brown (5YR 4/4), Wet, Fine to Coarse Grained, Fptys
Angular to Subangular Sand with Silt, and Fine Grained | ::or 94 i
Gravel, Trace Clay. °|°f I
4]
byd
5 | ] oljr 9 ]
bR
:I':;j
] ] :|:E }: Air Knife to 3.0 ft bgs, Hand Auger ]
°|‘,|> R to 6.0 ft bgs
] ] ::°|>*1° i
el
ih
15 4] -
°I:E }: Filter sand pack
Loty - 12/20 washed
7 ety silica
°|:I’ 1] Screen 4-14 ft -
10 b 0.020 slot SCH
FAT CLAY (CH) 40 PVC -
Dark Gray (4/N), Moist, Very Stiff Clay, with Trace Fine to
| Medium Grained Sand. | i
5 10 - —

20
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PROJECT NUMBER: BORING NUMBER:

704758CH.05.06.FI NBKK-B1006-MWO01 sHeer 2 oF 2
SOIL BORING LOG

JACOBS

PROJECT: Keyport Site Inspection For PFAS LOCATION: NUWC Division Keyport

COORDINATES: N 258601.17 ft, E 1199301.97 ft ELEVATION: 13.82 ft NAVD88

DRILLING CONTRACTOR: Yellow Jacket DRILLING METHOD AND EQUIPMENT: Terrasonic 150CC, 6-in casing with 4-in core barrel

:§>
—
m
0

LEVEL: 3.25 ft bgs START: 10/8/22 13:00 END: 10/10/22 14:00 LOGGER: |. Dinkelman

(FT)
CORE ID

SOIL DESCRIPTION:
Soil name, USCS, Color, Description

RECOVERY

COMMENTS WELL DETAILS

DEPTH BELOW
GROUND SURFACE
(FT)
INTERVAL /

SANDY FAT CLAY (CH)
Dark Gray (2.5Y 4/1), Moist, Very Stiff, High Plasticity Clay
with Fine Grained, Subangular Sand and Little Silt.

Backfill: 14-30 ft
- 12/20 washed
silica

25 |

30

Bottom of Boring at 30.00 ft bgs on 10/10/22 14:00

35

40




PROJECT NUMBER: BORING NUMBER:

704758CH.05.06.FI NBKK-B1006-MWO02 sHeer 1 oF 2
SOIL BORING LOG

JACOBS

PROJECT: Keyport Site Inspection For PFAS LOCATION: NUWC Division Keyport
COORDINATES: N 258531.35 ft, E 1199373.56 ft ELEVATION: 12.65 ft NAVD88
DRILLING CONTRACTOR: Yellow Jacket DRILLING METHOD AND EQUIPMENT: Terrasonic 150CC, 6-in casing with 4-in core barrel
WATER LEVEL: 2.75 ft bgs START: 10/11/22 08:55 END: 10/11/22 14:30 LOGGER: |. Dinkelman, T. Ta
w
&)
g5 |=» 8
ZE |28 | o :
53¢ |gsE| & 2
I = = .
E2|bg | 8 . SOIL DESCRIPTION: 3 COMMENTS WELL DETAILS
4o |=¢ Soil name, USCS, Color, Description & _— —_—
)
Hand Augered; soil not PID= 0.0 (ppm) f
logged Monument -
4 a Flush mount and
10:55 Collected NBKK-B1006- concrete

S$802-0102 on 10/1/22

= = Seal - Hydrated
3/8 bentonite

chips
_ . Water encountered at ~2.75 ftbgs [l | .
5— — —
WELL GRADED SAND WITH SILT (SW-SM) :Iotljo 9:10 Air knife on 10/1 to 6.0°. Hand
Olive Brown (2.5Y 4/3), Wet, Very Loose to Loose, Fine to dptqeAuger from ~ 0.0-3.0
Coarse Grained, Subangular to Subrounded Sand with Silt, ::0[ %4
T and Trace Clay. Silty sand transitioning (SM) quickly to a well ]| °|°L iy T
graded sand with silt at ~6.5’ with thin layers of staining oljb’{
4 (oxidation) at 6.5 and 9.0". :|o|£ ;
_ Hilids .
o b1
lop 49 )
o bld Filter sand pack
e - 12/20 washed
T T :Io[ jE silica
°|°L & Screen 4-14 ft -
k] 0.020 slot SCH
10 Has 40 PVC —
FAT CLAY WITH SAND (CH) 7
Gray (5Y 5/1), Moist, Stiff, Medium Dense, Medium to High /
| Plasticity Clay with Fine Grained Sand, and Little Silt. _% i
ELASTIC SILT (MH)
Olive Brown (2.5Y 4/4), Moist, Medium Dense, Slow to
Medium Plasticity Silt with Trace Fine Grained, Subangular
7] Gravel and Trace Medium Grained, Subangular Sand. 7] ]
Alternating bands of silty sand with trace gravel. Highly
oxidized zone in silty sand with trace gravel at ~ 14.0’.
15 |

Backfill: 14-20 ft
- 12/20 washed
silica

CLAYEY SAND WITH GRAVEL (SC)

Brown (10YR 5/3), Wet, Medium Dense to Dense, Fine to
Coarse Grained, Angular to Subangular Sand, with Clay, and
Fine to Coarse Grained, Subangular to Subrounded Gravel.
Trace cobbles up to 3.5/4.0” in diameter.

20




PROJECT NUMBER: BORING NUMBER:

704758CH.05.06.FI NBKK-B1006-MWO02 sHeer 2 oF 2
SOIL BORING LOG

JACOBS

PROJECT: Keyport Site Inspection For PFAS LOCATION: NUWC Division Keyport

COORDINATES: N 258531.35 ft, E 1199373.56 ft ELEVATION: 12.65 ft NAVD88

DRILLING CONTRACTOR: Yellow Jacket DRILLING METHOD AND EQUIPMENT: Terrasonic 150CC, 6-in casing with 4-in core barrel

:§>
—
m
0

LEVEL: 2.75 ft bgs START: 10/11/22 08:55 END: 10/11/22 14:30 LOGGER: |. Dinkelman, T. Ta

(FT)
CORE ID

SOIL DESCRIPTION:
Soil name, USCS, Color, Description

RECOVERY

COMMENTS WELL DETAILS

GRAPHIC LOG

DEPTH BELOW
GROUND SURFACE
(FT)
INTERVAL /

CLAYEY SAND WITH GRAVEL (SC)

Dark Gray (4/N), Wet, Medium Dense to Dense, Fine to
Coarse Grained, Subangular Sand with Clay and Fine to
Coarse Grained, Subangular to Subrounded Gravel, Trace Silt
and Trace surrounded cobbles up to 3.5” in diameter.

Bottom of Boring at 20.00 ft bgs on 10/11/22 14:30

25

30

35

40




PROJECT NUMBER: BORING NUMBER:

704758CH.05.06.FI NBKK-B1006-MWO03 sHeer 1 ofF 1
SOIL BORING LOG

JACOBS

PROJECT: Keyport Site Inspection For PFAS LOCATION: NUWC Division Keyport
COORDINATES: N 258378.49 ft, E 1199277.61 ft ELEVATION: 18.14 ft NAVD88
DRILLING CONTRACTOR: Yellow Jacket DRILLING METHOD AND EQUIPMENT: Terrasonic 150CC, 6-in casing with 4-in core barrel
WATER LEVEL: 6.9 ft bgs START: 10/11/22 15:15 END: 10/12/22 11:30 LOGGER: |. Dinkelman, T. Ta
w
= % - O]
SE (28 | o :
23E|esE| ¢ 9
I = = .
E2|bg | 8 . SOIL DESCRIPTION: 3 COMMENTS WELL DETAILS
4o |=¢ Soil name, USCS, Color, Description & _— —_—
)
SILTY SAND WITH GRAVEL (SM) {.+]-|PID= 0.0 (ppm)
Light Olive Brown (2.5Y 5/3), Dry, Fine to Coarse Grained, 17'1/11:30 Collected NBKK-B1006- Monument -
Angular to Subangular Sand, with Silt, and Fine to Coarse 11'11-/SS03-0001 on 10/1/22 Flush mount and
T Grained, Subangular Gravel, Trace Clay. THH- concrete 7]
Seal - Hydrated
3/8 bentonite
T chips
No Recovery
5— — —
WELL GRADED SAND WITH SILT (SW-SM) jlotljo Hand auger to 3.0 ft bgs, Air knife to [ i
Yellowish Brown (10YR 5/6), Wet, Fine Grained, Subangular Jptq76.0 ft bgs
| Sand, with Silt, and Fine to Coarse Grained, Subangular ::0[ %4 i
Gravel, Trace Clay. °|°L &
b4l
e
-4 45 E :E 3 E
k]
| {oh .
ih
10 Zloffjo Filter sand pack —
WELL GRADED SAND WITH SILT (SW-SM) °|°|J ¥ - 12/20 washed
Wet, Loose, Fine Grained, Subangular Sand, with Silt and dptyl silica
Fine to Coarse Grained, Angular to Subangular Gravel, Little °|°[ %4
— o Screen 6-16 ft -
Clay. e 0.020 slot SCH
olgl,f1: 40 PVC
1 e 1
%14
CLAYEY SAND (SC) v
B Grayish Brown (10YR 5/2), Wet, Medium Dense, Fine to —/ B
Coarse Grained, Angular to Subangular Sand with Clay and /
Trace Gravel. Alternating stratified bands of silt, sand, and 7
, clay. . / R
WELL GRADED SAND WITH SILT (SW-SM) :Io'iljo
Dark Yellowish Brown (10YR 4/4), Wet, Loose, Fine Grained, Fptys
| Angular to Subangular Sand with Silt, and Fine to Coarse ] ::or 94 i
Grained, Subangular Gravel, Trace Clay. °|:E 3:
i
ih
Jert3d
E E onF 1; Backfill: 16-20 ft
Lplyd - 12/20 washed
°::'°04: silica
. . :|°F qo .
bR
20 opkyd

Bottom of Boring at 20.00 ft bgs on 10/12/22 11:30



PROJECT NUMBER: BORING NUMBER:

704758CH.05.06.FI NBKK-B1006-MWO04 sHeer 1 ofF 1
SOIL BORING LOG

JACOBS

PROJECT: Keyport Site Inspection For PFAS LOCATION: NUWC Division Keyport
COORDINATES: N 258348.70 ft, E 1199351.39 ft ELEVATION: 15.75 ft NAVD88
DRILLING CONTRACTOR: Yellow Jacket DRILLING METHOD AND EQUIPMENT: Terrasonic 150CC, 6-in casing with 4-in core barrel
WATER LEVEL: 5.85 ft bgs START: 11/3/22 13:05 END: 11/3/22 16:35 LOGGER: |. Dinkelman, J. Peery-Lemon
w
B - O]
oL 3% a o)
g5 _ |20 = o
1 - SOIL DESCRIPTION :
ITo<s (wag= o . o
a3 E§ o . e o T g g COMMENTS WELL DETAILS
g9 |= Soil name, USCS, Color, Description & _— —_—
)
Hand Augered; soil not
logged . Monument -
99 13:10 Collected NBKK-B1006- Flush mount and
= = SS04-0HO01 on 11/3/22 concrete
= = Seal - Hydrated
3/8 bentonite
chips
5 WELL GRADED SAND WITH SILT (SW-SM) :Io'iljo
— Wet, Loose, Medium Dense, Fine to Coarse Grained, — ety —]
Subangular Sand, with Silt, and Trace Fine Grained, ::or 94
Subangular Gravel, Little Clay. °|:E 3:
_ :::k"ij Hand auger to 3.0 ft bgs, Air knife to ]
:lol’ 146.0 ft bgs
| Jebids ]
:I':;j
eleld
i Jeeehs |
olo|> "
et
::or 19
= —°|°E g Filter sand pack
o|:I> ‘4: - 12/20 washed
°|°I°1‘1° silica
10 elr] Screen 5-15 ft - —
WELL-GRADED SAND WITH SILT AND GRAVEL jlol‘:ljo 0.020 slot SCH
(SW-SM) NSeN 40 PVC
| Wet, Loose, Fine to Coarse Grained, Angular to Subangular | ::0[ %4 i
Sand with Silt, and Fine Grained, Subangular Gravel, Trace °|°L 4
Clay. With disbursed lenses of fat clay Grayish Brown (10 YR °|:II:’1:
5/2). RSN
] LEAN CLAY WITH SAND (CL) ]
Laminated in thin beds of alternating colors in 10Y/2.5Y
| transitioning to GLEY 1, Moist, Dense, Stiff, Medium to High i
Plasticity Clay with Fine to Medium Grained, Subangular Sand,
and Little Silt.
15 WELL GRADED SAND WITH SILT (SW-SM) :Io'iljo
— 9 Wet, Loose, Fine to Coarse Grained, Angular to Subangular — °|:|J.1: -
Sand, with Silt, and Little Clay. Few scatted small clay lenses. :E 3
Al
7 7 :',Zoj .
eleld
e
1 T i
Py dd )
odoplal Backfill: 15-20 ft
Lplyd - 12/20 washed
T ] ‘,|°|> 4° silica
L]
el
. Tt 1
i
Aplq]
20 el

Bottom of Boring at 20.00 ft bgs on 11/3/22 16:35



PROJECT NUMBER: BORING NUMBER:

704758CH.05.06.FI NBKK-OU2A2-MWO01 sHeer 1 ofF 1
SOIL BORING LOG

JACOBS

PROJECT: Keyport Site Inspection For PFAS LOCATION: NUWC Division Keyport
COORDINATES: N 257991.88 ft, E 1198880.93 ft ELEVATION: 28.39 ft NAVD88
DRILLING CONTRACTOR: Yellow Jacket DRILLING METHOD AND EQUIPMENT: Terrasonic 150CC, 6-in casing with 4-in core barrel
WATER LEVEL: 4.4 ft bgs START: 11/5/22 09:20 END: 11/5/22 14:50 LOGGER: |. Dinkelman, J. Peery-Lemon
w
=2 O]
ow |32 o)
2t |28 | o o
1 - SOIL DESCRIPTION :
=2 N - o
B2 |23 | S I e ST 2 COMMENTS WELL DETAILS
g9 |= Soil name, USCS, Color, Description & _— —_—
)
Hand Augered and Air Knifed; soil not PID= 0.0 (ppm) f
logged 09:00 Collected NBKK-OU2A2- Honment
B - SS01-0HO01 on 11/5/22 concrete E
B B Seal - Hydrated
3/8 bentonite
chips
5— — —
SILTY SAND WITH GRAVEL (SM) {[t|-{Hand auger to 3.0 ft bgs, Air knife to
Dark Brown (10YR 3/3), Wet, Loose, Medium Dense, Fine to 11]6.0 ft bgs
Coarse Grained, Angular to Subangular Sand, with Silt, and 11 i
7 Fine to Coarse Grained, Subangular to Subrounded Gravel, T
Few Clay.
SILTY SAND WITH GRAVEL (SM) i
1 4 Very Dark Grayish Brown (10YR 3/2), Wet, Medium Dense,
Fine to Coarse Grained, Angular to Subangular Sand with Silt, Filter sand pack
and Fine to Coarse Grained, Subangular to Subrounded - 12/20 washed
7 Gravel, Little Clay. Little organics observed. Alternating bands silica
of organic, silts and sands. Screen 4-14 ft -
0.020 slot SCH
10 40 PVC —
CLAYEY SAND WITH GRAVEL (SC) 7
Dark Gray (4/N), Wet, Medium Dense, Medium Plasticity, Fine /
to Coarse Grained, Angular to Subangular Sand, with Clay, / i
7] and Fine to Coarse Grained, Subangular to Subrounded _%
Gravel, Few Silt. Lean clay lens at approximately 11.0’ bgs. 77,
2.5” thickness. KNl
7] SILTY SAND (SM) T ]
Dark Greenish Gray (10Y 3/1), Wet, Loose, Medium Dense, S
Rapid Dilatancy, Non Plastic, Fine to Medium Grained, TIHE
7] Angular to Subangular Sand, with Silt, and Trace Coarse el N
Grained, Subrounded Gravel, Little Clay. 158t
POORLY GRADED SAND WITH SILT (SP-SM) W
Gray (5/N), Wet, Loose, Fine to Medium Grained, Angular to ST
15| 4 Subangular Sand with Silt, and Some to Little Clay. | H]. B
1 I.'I.'I
i i i
[
’Nfr
1 I.'I.'I
e 41 Backfill: 14-20 ft -
rl.r | - 12/20 washed
f|jl.|' silica
| s I'I.'I i
e
[
’Nfr
- 41 I.'I.'I .
| |.i I
[
20 [

Bottom of Boring at 20.00 ft bgs on 11/5/22 14:50



PROJECT NUMBER: BORING NUMBER:

704758CH.05.06.FI NBKK-OU2A2-MWO02 sHeer 1 oF 1
SOIL BORING LOG

JACOBS

PROJECT: Keyport Site Inspection For PFAS LOCATION: NUWC Division Keyport
COORDINATES: N 258065.55 ft, E 1199013.51 ft ELEVATION: 25.42 ft NAVD88
DRILLING CONTRACTOR: Yellow Jacket DRILLING METHOD AND EQUIPMENT: Terrasonic 150CC, 6-in casing with 4-in core barrel
WATER LEVEL: 4.25 ft bgs START: 11/4/22 09:45 END: 11/4/22 13:00 LOGGER: |. Dinkelman, J. Peery-Lemon
w
B O]
ow |32 o]
2t |28 | o o
=gt |EsE| & SOIL DESCRIPTION :
To= |wa= [e) . o
83 Efﬁ o . .. g COMMENTS WELL DETAILS
g9 |= Soil name, USCS, Color, Description 5 —_— _—
<]
Hand Augered and Air Knifed; soil not PID= 0.0 (ppm)
logged . Monument -
99 10:1 g c|3||e1cted1r;l/5‘s‘+/<2}<2-ou2A2- Flush mount and
7 7 $S02-0H01 on concrete T
B B Seal - Hydrated
3/8 bentonite
chips
5 —
SILTY SAND WITH GRAVEL (SM) 1/']-|Hand auger to 3.0 ft bgs, Air knife to
Dark Grayish Brown (2.5Y 4/2), Wet, Loose, Fine to Coarse 1'1]15.0 ft bgs
| Grained, Angular to Subangular Sand with Silt, and Fine to 11 i
Coarse Grained, Subangular Gravel, Little Clay. Trace cobble
up to 3.5” diameter subangular.
| LEAN CLAY WITH SAND (CL) i
Gray (2.5Y 6/1), Moist, Medium Dense, Medium Plasticity Clay Ii|i
6 with Fine to Coarse Grained, Angular to Subangular Sand, and i_-|'.l.-|
Little Silt. fy
T POORLY GRADED SAND WITH SILT AND GRAVEL ] II I-.II_.I_ T
(SP-SM) 1l Filter sand pack
Dark Gray (4/N), Wet, Loose, Rapid Dilatancy, Fine to Medium || |_|'| - 12/20 washed
] Grained, Subangular Sand, with Silt, and Little Clay. Tt : l']l' silica
:I'_|'~I-'|- Screen 4-14 ft -
10 |_-|'.I:-| 0.020 slot SCH
A II |.}_]_ 40 PVC —
il
|_-|'.I-I
] 1 I-{l- ]
T
_I‘_|~I-.'|-
J A0 i
| |_|']_
T
_I‘_|~I-.'|-
] ] '-'I"I'I ]
| |_|']_
T
4 i _I‘_l ~I-.'|- ]
|_-|'.I-I
| |_|']_
I
15| 9 Tt ]
SILT WITH SAND (ML)
Dark Gray (4/N), Wet, Soft, Medium Toughness, Rapid
| Dilatancy, Non Plastic Silt with Fine Grained, Subangular to | i
Subrounded Sand, Little Clay. Interbedded with lean clay
lenses at ~16.5 and ~18.5’ of approximately 4.0” thickness.
1 1 Backfill: 14-20 ft
- 12/20 washed
silica
20

Bottom of Boring at 20.00 ft bgs on 11/4/22 13:00



PROJECT NUMBER: BORING NUMBER:

704758CH.05.06.FI NBKK-OU2A2-MWO03 sHeer 1 oF 1
SOIL BORING LOG

JACOBS

PROJECT: Keyport Site Inspection For PFAS LOCATION: NUWC Division Keyport
COORDINATES: N 258060.35 ft, E 1199068.93 ft ELEVATION: 23.60 ft NAVD88
DRILLING CONTRACTOR: Yellow Jacket DRILLING METHOD AND EQUIPMENT: Terrasonic 150CC, 6-in casing with 4-in core barrel
WATER LEVEL: 4.8 ft bgs START: 11/4/22 13:15 END: 11/5/22 08:50 LOGGER: |. Dinkelman, J. Peery-Lemon
w
=2 O]
ow |32 o]
2t |28 | o o
1 - SOIL DESCRIPTION :
2= |Wwo=| o - o
a3 E§ o . e o T g g COMMENTS WELL DETAILS
g9 |= Soil name, USCS, Color, Description & _— —_—
<]
Hand Augered and Air Knifed; soil not PID= 0.0 (ppm)
logged Monument -
Flush mount and
T T concrete 7]
i T [13:30 NBKK-OU2A2-8803-0203 on Seal- Hydrated
11/4/22 chips
5— —
SILTY SAND WITH GRAVEL (SM) RN
Light Brownish Gray (2.5Y 6/2), Wet, Loose, Fine to Coarse SN
Grained, Angular to Subangular Sand with Silt, and HRAL i
Subangular to Subrounded Gravel, Little Clay. . /JHand auger to 3.0 ft bgs, Air knife to
CLAYEY SAND WITH GRAVEL (SC) / 6.0 ft bgs
1 Very Dark Grayish (2.5Y 3/2), Wet, Loose, Medium Dense, _/ i
Fine to Coarse Grained, Angular to Subangular Sand, with Silt, [
and Fine Grained, Subangular Gravel, Few Clay. Wood (root) 0
observed at ~ 7.25". /
168 POORLY GRADED SAND WITH SILT (SP-SM) .I.i li h
Dark Gray (4/N), Wet, Medium Dense, Rapid Dilatancy, Fine ST Filter sand pack
| to Medium Grained, Angular to Subangular, Sand with Silt, _.lr |~}]. - 12/20 washed
Little Clay. Few interbedded layers of Sand where coarser o I'-l'l silica
grains are observed. g 'I.l-,l' Screen 4-14 ft -
10 I'I '{I 0.020 slot SCH
it 40 PVC -
T
{.I'.I |
] ] I'{1~ ]
Tl
Tib
{.I'.I |
] 11 I'{1~ ]
Tl
Tk
- - {.I'.I~| .
| |.i'].
T
= 'r. .l'. } -
SANDY SILT (ML)
Gray (5/N), Moist, Medium, Rapid Dilatancy, Non Plastic Silt
15 with Fine to Medium Grained, Subangular Sand, Few Clay. ]
— 95 Alternating bands of poorly graded sand (medium grain) GLEY ]
1 N/4.
1 1 Backfill: 14-20 ft
- 12/20 washed
silica
20

Bottom of Boring at 20.00 ft bgs on 11/5/22 08:50



JACOBS

PROJECT NUMBER:

704758CH.05.06.FI

BORING NUMBER:

NBKK-OU2A2-MWO04 sHeeT 1

OF 1

SOIL BORING LOG

PROJECT: Keyport Site Inspection For PFAS

LOCATION: NUWC Division Keyport

COORDINATES: N 257985.52 ft, E 1199201.50 ft

ELEVATION: 23.98 ft NAVD88

DRILLING CONTRACTOR: Yellow Jacket

DRILLING METHOD AND EQUIPMENT: Terrasonic 150CC, 6-in casing with 4-in core barrel

WATER LEVEL: 8.65 ft bgs START: 11/7/22 10:50 END: 11/7/22 16:15 LOGGER: |. Dinkelman, J. Peery-Lemon
w
= % - O]
O | Ix o 9
23E |25k | & 9
E2|bg | 8 . SOIL DESCRIPTION: 3 COMMENTS WELL DETAILS
4o |=¢ Soil name, USCS, Color, Description & _— —_—
)
Hand Augered and Air Knifed; soil not I
logged Monument -
99 Flush mount and
7] concrete ]
] CLAYEY GRAVEL WITH SAND (GC) % PID = 5.1 (ppm) ]
Dark Greenish Gray (10Y 3/1), Moist, Dense, Fine to Coarse 11:45 NBKK-OU2A2-SS04-0203 on
| Grained, Subangular Gravel, with Clay, and Fine to Coarse 1117122 i
Grained, Angular to Subangular Sand, Few Silt. g/esatl)é:{z;%?éed
Hand Augered and Air Knifed, Not Logged chips
WELL-GRADED SAND WITH SILT AND GRAVEL jlotljo PID = 15.6 (ppm) ]
(SW-SM) . . _ o::rfﬁ 13:11 Moderate to strong _
ark Gray , Moist, Loose, Fine to Coarse Grained, .+ Hydrocarbon odor detected, Han O
| Dark Gray (4/N), Moist, Lt Fine to C G d :|[]Hd b dor detected, Hand i
Angular to Subangular Sand, with Silt, and Fine to Coarse °|°L Jlauger to 3.0 ft bgs, Air knife to 6.0 ft [
Grained, Subangular to Subrounded Gravel, Little Clay. 1:::,1: bgs
bl
1 25 <hl; 1
b
] SILTY SAND WITH GRAVEL (SM) |'1]-|PID = 78.6 (ppm) ]
Very Dark Grayish Brown (10YR 3/2), Moist, Medium Dense, |
10 Fine to Coarse Grained, Subangular Sand with Silt, and Fine . ]
to Coarse Grained, Subangular to Subrounded Gravel, Little PID = 2.7 (ppm)
Clay. Organics observed; Roots.
| SANDY LEAN CLAY (CL) ) B ) Fitter sand pack
Gray (2.5Y 6/1), Wet, Dense, Stiff, Low Plasticity Clay with oo F;] .
Fine to Medium Grained, Subangular Sand, and Few Silt. siica ashe
Alternating laminations of clayey sand and silty sand and sand s 747
1 | ) T f _ creen /- -
ayers f41|PID = 0.3 (ppm) 0.020 slot SCH
POORLY GRADED SAND WITH SILT (SP-SM) 1 I'I.I 20 PVC
Gray (2.5Y 5/1), Wet, Loose, Fine to Medium Grained, Angular |11}
T to Subangular Sand Little Silt, and Trace Clay. }|._{.| N
(RN
b
] r:.r]l. ]
Il-l'r
i.l'.l'~|
15 {925 — il _
M4
SILTY SAND WITH GRAVEL (SM) ]
s Grayish Brown (2.5Y 5/2), Wet, Dense, Fine to Medium .
Grained, Subangular Sand with Silt, and Little Clay.
Backfill: 17-20 ft
- 12/20 washed
7] silica
20

Bottom of Boring at 20.00 ft bgs on 11/7/22 16:15



PROJECT NUMBER: BORING NUMBER:

704758CH.05.06.FI NBKK-OU2A2-MWO05 sHeer 1 oF 1
SOIL BORING LOG

JACOBS

PROJECT: Keyport Site Inspection For PFAS LOCATION: NUWC Division Keyport

COORDINATES: N 257920.78 ft, E 1199205.13 ft ELEVATION: 24.90 ft NAVD88

DRILLING CONTRACTOR: Yellow Jacket DRILLING METHOD AND EQUIPMENT: Terrasonic 150CC, 6-in casing with 4-in core barrel

:§>
—
m
0

LEVEL: 8.2 ft bgs START: 11/8/22 09:00 END: 11/8/22 14:40 LOGGER: |. Dinkelman, J. Peery-Lemon

(FT)
CORE ID

SOIL DESCRIPTION:
Soil name, USCS, Color, Description

RECOVERY
GRAPHIC LOG

COMMENTS WELL DETAILS

DEPTH BELOW
GROUND SURFACE
(FT)
INTERVAL /

Hand Augered and Air Knifed; soil not f
logged Monument -
4 a Flush mount and |
09:10 Collected NBKK-OU2A2- concrete
SS05-0102 on 11/8/22
1 N Seal - Hydrated
3/8 bentonite
chips

SANDY ELASTIC SILT WITH GRAVEL (MH) Hand auger to 3.0 ft bgs, Air knife to :_: : ]
Very Dark Gray (3/N), Wet, Dense, Stiff, Slow Dilatancy, 6.0 ft bgs L
| Medium Plasticity Silt with Fine to Coarse Grained, | 10:11 Mostly clay. Stretched during i
Subrounded Gravel, and Fine to Medium Grained, Angular to core sample collection.
Subangular Sand, Little Clay. A sand stringer from 13.0-13.5’
6 bgs consisting of a poorly graded, medium grained sand with
7] Silt. 7] 1
10 ] |
N N Filter sand pack -
- 12/20 washed
silica
T N Screen 7-17 ft -
0.020 slot SCH
40 PVC
5 10 —
SANDY FAT CLAY WITH GRAVEL (CH) //
Dark Greenish Gray (10Y 3/1), Moist, Dense, Very Stiff, High /
Plasticity Clay with Fine Grained, Subangular Gravel, and Fine
T to Medium Grained Sand, Few Silt. '% T
% Backfill: 17-20 ft
- 12/20 washed
T T / silica
20 A

Bottom of Boring at 20.00 ft bgs on 11/8/22 14:40



PROJECT NUMBER: BORING NUMBER:

704758CH.05.06.FI NBKK-OU2A2-MWO06 sHeer 1 ofF 1
SOIL BORING LOG

JACOBS

PROJECT: Keyport Site Inspection For PFAS LOCATION: NUWC Division Keyport
COORDINATES: N 257939.13 ft, E 1199359.41 ft ELEVATION: 20.93 ft NAVD88
DRILLING CONTRACTOR: Yellow Jacket DRILLING METHOD AND EQUIPMENT: Terrasonic 150CC, 6-in casing with 4-in core barrel
WATER LEVEL: 4.8 ft bgs START: 11/9/22 08:55 END: 11/9/22 11:00 LOGGER: |. Dinkelman, J. Peery-Lemon
w
=2 O]
ow Sz o)
2t |28 | o o
sag|23E| ¢ °
E2IEgT| S . SOIL DESCRIPTION: 3 COMMENTS WELL DETAILS
4o |=¢ Soil name, USCS, Color, Description & _— —_—
)
SILTY SAND WITH GRAVEL (SM) {.+]-|PID= 0.0 (ppm)
Dark Brown (10YR 3/3), Moist, Medium Dense, Fine to Coarse 11'1/9:11 Hand auger to 6.0 bgs Monument -
| Grained, Subangular Sand, with Silt, and Fine to Coarse -11-/10:40 Collected NBKK-OU2A2- Stick up and
_\Grained, Subangular Gravel, Little Clay. Trace asphalt and few // SS06-0HO01 on 11/8/22 concrete
organic.
SANDY FAT CLAY WITH GRAVEL (CH) //

Seal - Hydrated
3/8" bentonite
chips

Brown (10YR 4/3), Moist, Dense, Stiff, High Plasticity Clay,
with Fine to Coarse Grained, Angular to Subangular Sand,
with Fine to Coarse Grained, Subangular to Subrounded

Gravel, Little Silt. Mostly asphalt in a sandy fat clay with gravel / 10:55 Collected NBKK-OU2A2-

matrix. Trace organics. 21SS06-0304 on 11/8/22
SILTY SAND WITH GRAVEL (SM)

] Dark Olive Brown (2.5Y 3/3), Moist, Medium Dense, Loose,
Fine to Coarse Grained, Subangular to Subrounded Sand, with
5 Silt, and Fine to Coarse Grained, Subangular to Subrounded
Gravel, Trace Clay.

CLAYEY SAND (SC)

Light Brownish Gray (10YR 6/2), Moist, Medium Dense,
Medium to Coarse Grained, Subangular Sand with Clay, and
ITrace Fine Grained Gravel, Little Silt.

SILTY SAND (SM)

Brownish Yellow (10YR 6/8), Wet, Medium Dense, Fine to
Coarse Grained, Subangular Sand with Silt, and Little Clay.

B Yellowish Brown (10YR 5/6), Moist, Stiff, Slow Dilatancy, Non 1
Plastic Clay with Medium Grained, Subangular Sand, and Few )
Silt. / F|1It2e/|'2 zand p;]a%k
. SANDY SILT (ML) . siie . sne
Grayish Brown (2.5Y 5/2), Wet, Stiff, Rapid Dilatancy, Non Screen 4-14 ft -
10 Plastic Silt, with Fine Grained Subangular Sand, and Little 0.020" slot SCH
Clay. 40 PVC —
SILTY SAND (SM)
Wet, Loose, Medium Dense, Fine to Coarse Grained, Angular .
B to Subangular Sand with Silt, and Few Clay. Interbedded with /[ [ B
‘stringers’ at 11.5" and 13.5" ~ 0.5 (6”) thickness. 1+
151 _
ELASTIC SILT (MH)
Dark Gray (5Y 4/1), Moist, Dense, Stiff, Slow Dilatancy, Low
Plasticity Silt with Fine to Medium Grained, Subangular Sand,
T and Little Clay. T T
1 1 Backfill: 14-20 ft
- 12/20 washed
silica
20

Bottom of Boring at 20.00 ft bgs on 11/9/22 11:00



PROJECT NUMBER:

704758CH.05.06.FI

BORING NUMBER:

NBKK-S7-MW01

SHEET 1 OF 2

JACOBS

SOIL BORING LOG

PROJECT: Keyport Site Inspection For PFAS

LOCATION: NUWC Division Keyport

COORDINATES: N 261189.11 ft, E 1201288.03 ft ELEVATION: 13.

69 ft NAVD88

DRILLING CONTRACTOR: Yellow Jacket

DRILLING METHOD AND EQUIPMENT: Terrasonic 150CC, 6-in casing with 4-in core barrel

WATER LEVEL: 10.7 ft bgs START: 10/28/22 09:55 END: 10/28/22 16:50 LOGGER: I. Dinkelman, G. Riley
w
B - O]
5% |32 | o S
w>D ~ w —
s5E|BEC | £ SOIL DESCRIPTION: : COMMENTS WELL DETAILS
w [&] . T T T~ s~ T~ . .
i g |== Soil name, USCS, Color, Description % s —_———
O]
WELL GRADED GRAVEL WITH SILT AND SAND -t
(GW-GM) ¢ ‘

Grayish Brown (2.5Y 5/2), Wet, Loose to Very Loose, Fine to
Coarse Grained, Subangular Gravel with Fine to Coarse
Grained, Subangular Sand, and Silt, Trace Clay. Encountered
material at ~1.5" during Hand angering. Moist to wet.

I 7 1 1 1
e gt et

10:00 Collected NBKK-S7-SS01-
0102 on 10/28

13:10 Air knife to 6.0".

13:30: Collected NBKK-S7-SB01-
0809 on 10/28/22

é
_ )
é
13 e
é
_ %
é
10 #
('Y
é
Y
é
Y
| é
(F y
i ;‘ lo
SANDY LEAN CLAY WITH GRAVEL (CL)
Greenish Gray (10Y 5/1), Moist, Stiff Clay with Fine to Medium
15 Grained, Subangular Sand, and Fine to Coarse Grained,
— 8 Subangular Gravel, Few Silt. Few shell fragments. Slight to
moderate H2S odor.
7 No Recovery
] WELL GRADED SAND WITH SILT (SW-SM) jlol‘:ljo
Dark Gray (4/N), Wet, Loose, Fine to Coarse Grained, Angular  [p14¢
| to Subangular Sand with Silt, and Trace Fine to Coarse | ::0[}30
Grained, Subangular to Subrounded Gravel, Trace Clay. Small °I°L1J°
shell fragments observed. Slight H2S odor. °|:II:’1:
20 °I°PT‘1°

Monument -
Flush mount and
concrete

Seal - Hydrated
3/8 bentonite
chips

Filter sand pack
- 12/20 washed
silica

Screen 9-29 ft -
0.020 slot SCH

40 PVC




PROJECT NUMBER: BORING NUMBER:

704758CH.05.06.FI NBKK-S7-MW01 SHEET 2 OF 2
SOIL BORING LOG

JACOBS

PROJECT: Keyport Site Inspection For PFAS LOCATION: NUWC Division Keyport

COORDINATES: N 261189.11 ft, E 1201288.03 ft ELEVATION: 13.69 ft NAVD88

DRILLING CONTRACTOR: Yellow Jacket DRILLING METHOD AND EQUIPMENT: Terrasonic 150CC, 6-in casing with 4-in core barrel

)§>
—
m
0

LEVEL: 10.7 ft bgs START: 10/28/22 09:55 END: 10/28/22 16:50 LOGGER: I. Dinkelman, G. Riley

(FT)
CORE ID

SOIL DESCRIPTION:
Soil name, USCS, Color, Description

RECOVERY
GRAPHIC LOG

COMMENTS WELL DETAILS

DEPTH BELOW
GROUND SURFACE
(FT)
INTERVAL /

SILTY SAND WITH GRAVEL (SM)

Greenish Gray (10Y 5/1), Wet, Fine to Coarse Grained,
Angular to Subangular Sand with Silt, and Fine to Coarse
Grained, Subangular Gravel, Little Clay. Some shell fragments
scattered abundantly throughout.

CLAYEY SAND WITH GRAVEL (SC)

Wet, Fine to Coarse Grained, Angular to Subangular Sand
with Clay, and Fine to Coarse Grained, Subangular Gravel,
Little Silt.

25| 4 _ _
] SILTY SAND (SM) ]
Gray (5/N), Moist, Dense, Poorly Graded, Cohesive,
| Moderately to Well Cemented, Fine to Medium Grained, | i
Angular to Subangular Sand With Silt, and Fine Grained,
Subangular Gravel, Little Clay.
T - Backfill: 29-30 ft
30 1 PR -.1.2/20 washed |
Bottom of Boring at 30.00 ft bgs on 10/28/22 16:50 silica
35

40




PROJECT NUMBER: BORING NUMBER:

704758CH.05.06.FI NBKK-S7-MW02 SHEET 1 OF 2
SOIL BORING LOG

JACOBS

PROJECT: Keyport Site Inspection For PFAS LOCATION: NUWC Division Keyport
COORDINATES: N 261188.70 ft, E 1201697.48 ft ELEVATION: 15.54 ft NAVD88
DRILLING CONTRACTOR: Yellow Jacket DRILLING METHOD AND EQUIPMENT: Terrasonic 150CC, 6-in casing with 4-in core barrel
WATER LEVEL: 11.3 ft bgs START: 10/27/22 11:10 END: 10/28/22 08:00 LOGGER: I. Dinkelman, G. Riley
w
= % - O]
SE (28 | o :
1 - SOIL DESCRIPTION: :
A 3 . eGPl e g E COMMENTS WELL DETAILS
4o |=¢ Soil name, USCS, Color, Description & _— —_—
)
SILTY SAND WITH GRAVEL (SM) 1{1]-/PID= 0.0 (ppm) |
Brown (10YR 5/3), Dry, Loose to Very Loose, Fine to Coarse 1{1]11:25 Collected NBKK-S7-SS02-
| Grained, Angular to Subangular Sand with Silt, and Fine to A1 0001 on 10/27 i
Coarse Grained, Subangular to Subrounded Gravel, Trace L Monﬁment-t g
Clay. . counscn;]e0 uten
- Seal - Hydrated
5 BRAEE 3/8 bentonite
] 1 chips
1111 113:10 Hand auger to 3.0’. Air knife ]
11}]|to 6.0". This is same material
| -} '], [sampled from 0.0 - 1.0’, and pulled i
SILTY GRAVEL WITH SAND (GM) o with auger from 2.0-3.0' bgs. Air
Pale Brown (10YR 6/3), Dry, Loose, Fine to Coarse Grained, knife to 6.0' and in core sleeves
i Subangular to Subrounded Gravel with Silt, and Fine to b from 6.0-7.0 i
5 Coarse Grained, Angular to Subangular Sand, Little Clay. o
LJ
] 1 ]
L
10 e ]
15:15 Collected NBK-S7-SB02-1011
b from 10'-11".
| | | |Bottom not recovered. Very loose i
SILTY SAND WITH GRAVEL (SM) T]1]{material not staying in core barrel
Dark Gray (5Y 4/1), Wet, Loose, Medium Dense, Fine to [ |[sampler.
| Coarse Grained, Angular to Subangular Sand, with Silt, and A1 i
Fine to Coarse Grained, Subangular to Subrounded Gravel, 41
Trace Clay. Kettle shell fragments scattered throughout core T
sample. i
WELL-GRADED SAND WITH SILT AND GRAVEL Jopbyd
(SW-SM) _ e
| Grayish Brown (2.5Y 5/2), Wet, Loose, Fine to Coarse _:Ior 94 i
Grained, Angular to Subangular Sand, with Silt, and Fine to °|°f i
Coarse Grained, Subangular to Subrounded Gravel, Trace o|jl>‘4:
15 Clay. Exact lithology from 15.5-20.0" is unknown. Little shell :|o|> 44
— 55 fragments observed. _{E }: ]
ord i
%4l
| o ]
ih
4 4 ::ZF*qj ]
£l5d
ord i
: : J:::*j: Filter sand pack -
£plql - 12/20 washed
j:o[ I9 silica
-1 - :|:'°;4: Screen 9-29 ft -
b 0.020 slot SCH
ey’ 40 PVC
20 k)




PROJECT NUMBER: BORING NUMBER:

704758CH.05.06.FI NBKK-S7-MW02 SHEET 2 OF 2
SOIL BORING LOG

JACOBS

PROJECT: Keyport Site Inspection For PFAS LOCATION: NUWC Division Keyport
COORDINATES: N 261188.70 ft, E 1201697.48 ft ELEVATION: 15.54 ft NAVD88
DRILLING CONTRACTOR: Yellow Jacket DRILLING METHOD AND EQUIPMENT: Terrasonic 150CC, 6-in casing with 4-in core barrel
WATER LEVEL: 11.3 ft bgs START: 10/27/22 11:10 END: 10/28/22 08:00 LOGGER: I. Dinkelman, G. Riley
w
= % - O]
SE (28 | o :
1 - SOIL DESCRIPTION :
2= |Wwo=| o - o
a3 E§ o . e o T g g COMMENTS WELL DETAILS
g9 |= Soil name, USCS, Color, Description & _— —_—
<]
SILTY GRAVEL WITH SAND (GM) o
Light Yellowish Brown (2.5Y 6/3), Wet, Loose, Fine to Coarse
| Grained, Subangular to Subrounded Gravel, with Silt, and Fine » i
to Coarse Grained, Angular to Subangular Sand, Little Clay. o
Very wet loose top 6.0” silty sand with gravel. Shell fragments o
scattered throughout, With higher concentration of shell from
T 24.0-26.0'. B T
|®
— _' -
b
|®
0|
25
-—— 75 _I- —
0|
] CLAYEY SAND WITH GRAVEL (SC) 2 ]
Gray (5/N), Wet, Medium Dense, Fine to Coarse Grained, /
| Angular to Subangular Sand with Clay, and Fine to Coarse _/ i
Grained, Subangular Gravel, Little Silt. Abundant shell 22,
fragments. %
] % ]
SANDY LEAN CLAY WITH GRAVEL (CL)
Wet, Stiff, Low to Medium Plasticity Clay with Fine to Coarse
| Grained, Angular to Subangular Sand, and Fine to Coarse i
Grained, Subangular Gravel, Little Silt. Shells Scattered.
Backfill: 29-30 ft
30 PR -.1.2/20 washed ]
Bottom of Boring at 30.00 ft bgs on 10/28/22 08:00 silica
35 | ]
40




PROJECT NUMBER: BORING NUMBER:

704758CH.05.06.FI NBKK-S7-MW04 SHEET 1 OF 2
SOIL BORING LOG

JACOBS

PROJECT: Keyport Site Inspection For PFAS LOCATION: NUWC Division Keyport
COORDINATES: N 260906.72 ft, E 1201287.80 ft ELEVATION: 16.08 ft NAVD88
DRILLING CONTRACTOR: Yellow Jacket DRILLING METHOD AND EQUIPMENT: Terrasonic 150CC, 6-in casing with 4-in core barrel
WATER LEVEL: 10.8 ft bgs START: 10/25/22 09:10 END: 10/26/22 08:45 LOGGER: I. Dinkelman, G. Riley
w
=2 O]
ouw % o)
2t |28 | o o
1 - SOIL DESCRIPTION :
S=|Eo=| 9 : T
85 |2 o . e o T g g COMMENTS WELL DETAILS
g9 |= Soil name, USCS, Color, Description & _— —_—
)
Hand Augered and Air Knifed; soil not PID= 0.0 (ppm) |
logged
i T |9:20 Collected NBKK-57-S504- monment -
0102 on 10/25/22 concrete

Seal - Hydrated
5 3/8 bentonite
chips

SILTY SAND (SM) {|t|-|During Hand auger to 5.5,
- Olive Brown (2.5Y 4/3), Moist, Loose, Very Stiff, Fine to 11111 [encountered asphalt, debris, B
Coarse Grained, Subangular Sand with Silt, and Trace Fine to 11'11-/lagging tape and other fill materials.
Coarse Grained, Subangular to Subrounded Gravel, Trace -L 1]/ |At 5.5 had refusal to continue auger
- Clay. Few shell fragments. -11|-| {to 6.0’ from 5.5-6.5 observed e B -

' | {Concrete block. Likely fill to 10.0’. : E

11E{15:15 Collected NBKK-S7-SB04-
11110910 on 10/25/22
10 i

SILTY SAND (SM) RENAL
s Dark Greenish Gray (5GY 3/1), Moist, Loose, Medium Dense, {1/
Fine to Coarse Grained, Subangular Sand with Silt, and Trace
Fine Grained, Angular to Subangular Gravel, Trace Clay. Few T+
Lean clay lens at ~11.0". Few shell fragments. 1
SILTY SAND WITH GRAVEL (SM)
Dark Greenish Gray (10Y 3/1), Wet, Loose, Fine to Coarse
. Grained, Subangular Sand with Silt, and Fine to Coarse AL
Grained, Subangular Gravel, Little Clay. Little shell fragments T
observed. i
. SILTY SAND WITH GRAVEL (SM) S
Dark Greenish Gray (10GY 3/1), Wet, Fine to Coarse, Angular [/
8.5 to Subangular Sand, with Silt, and Fine to Coarse Grained, REN
15_| Subangular to Subrounded Gravel, Little Clay, At~ 14.5" a 11
cohesive layer of gravel and some shell fragments in a silty :
matrix. At ~16.5" to 17.0’ few cobbles up to 4.0” diameter.
Shell fragments throughout.

Filter sand pack -
- 12/20 washed
silica

Screen 9-19 ft -
0.020 slot SCH

40 PVC

No Recovery

NN

20




PROJECT NUMBER: BORING NUMBER:

704758CH.05.06.FI NBKK-S7-MW04 SHEET 2 OF 2
SOIL BORING LOG

JACOBS

PROJECT: Keyport Site Inspection For PFAS LOCATION: NUWC Division Keyport

COORDINATES: N 260906.72 ft, E 1201287.80 ft ELEVATION: 16.08 ft NAVD88

DRILLING CONTRACTOR: Yellow Jacket DRILLING METHOD AND EQUIPMENT: Terrasonic 150CC, 6-in casing with 4-in core barrel

:§>
—
m
0

LEVEL: 10.8 ft bgs START: 10/25/22 09:10 END: 10/26/22 08:45 LOGGER: I. Dinkelman, G. Riley

(FT)
CORE ID

SOIL DESCRIPTION:
Soil name, USCS, Color, Description

RECOVERY
GRAPHIC LOG

COMMENTS WELL DETAILS

DEPTH BELOW
GROUND SURFACE
(FT)
INTERVAL /

SANDY FAT CLAY WITH GRAVEL (CH)

Greenish Gray (5GY 5/1), Moist, Very Stiff, High Plasticity Clay
with Fine to Medium Grained, Subangular Sand, and Little

7] \Fine to Coarse Grained, Subangular to Subrounded Gravel, /

19565
(¢

Little silt.

| Moist Organic layer. Wood. Highly weathered. ] 11 10 ]
6 FAT CLAY WITH SAND (CH) B oot
Dark Gray (4/N), Moist, Stiff to Very Stiff, Slow Dilatancy, High silica

Plasticity, with Fine Grained Sand. Alternating beds of sandy
fat clay and sandy silt.

NMIIh R’

25

Bottom of Boring at 25.00 ft bgs on 10/26/22 08:45

30

35

40




PROJECT NUMBER: BORING NUMBER:

704758CH.05.06.FI NBKK-S7-MWO05 SHEET 1 OF 2
SOIL BORING LOG

JACOBS

PROJECT: Keyport Site Inspection For PFAS LOCATION: NUWC Division Keyport
COORDINATES: N 260890.16 ft, E 1201900.37 ft ELEVATION: 15.68 ft NAVD88
DRILLING CONTRACTOR: Yellow Jacket DRILLING METHOD AND EQUIPMENT: Terrasonic 150CC, 6-in casing with 4-in core barrel
WATER LEVEL: 10.8 ft bgs START: 10/26/22 11:40 END: 10/27/22 09:25 LOGGER: I. Dinkelman, G. Riley
w
=2 O]
ow 5% o)
2& |25 | o .
53¢ 1236 | # °
E2|bg | 8 . SOIL DESCRIPTION: 3 COMMENTS WELL DETAILS
4o |=¢ Soil name, USCS, Color, Description & _— —_—
)

Grained, Subangular to Subrounded Gravel with Silt, and Fine b

Hand Augered and Air Knifed; soil not PID= 0.0 (ppm) |
logged
i T |11:45 Collected NBKK-S7-5S05- monment -

0102 on 10/26/22 concrete

Seal - Hydrated

5 3/8 bentonite
] ] chips ]
SILTY GRAVEL WITH SAND (GM) o Hand auger to 3 ft bgs, air knife to 6 ]
Dark Grayish Brown (10YR 4/2), Moist, Fine to Coarse ft bgs
to Coarse Grained, Angular to Subangular Sand, Little Clay. 1 RS
Top 1.0’ likely slough from top during Hand auger. More Well o

graded sand with gravel.

14:20 Collected NBKK-S7-SB05-
0910 on 10/26/22

10 “

CLAYEY SAND WITH GRAVEL (SC)
Dark Gray (2.5Y 4/1), Wet, Loose, Medium Dense, Fine to
Coarse Grained, Angular Sand with Clay, and Fine to Coarse
Grained, Subangular Gravel, Few Silt. Little Shell fragments
observed. /
| SILTY SAND WITH GRAVEL (SM)

\Dark Grayish Brown (2.5Y 4/2), Wet, Loose, Fine to Coarse /

Grained, Subangular Sand with Silt, and Fine to Coarse

Grained, Subangular to Subrounded Gravel, Little Clay.

WELL GRADED GRAVEL WITH SILT AND SAND

(GW-GM)

15 Very Dark Grayish (2.5Y 3/2), Wet, Loose, Fine to Coarse

— 9 Grained, Subangular Gravel with Fine to Coarse Grained,
ngular to Subangular Sand and Little Silt, Little Clay. /

LEAN CLAY WITH SAND (CL)

7] Dark Grayish Brown (10YR 4/2), Moist, Stiff to Very Stiff, High

Plasticity Clay with Fine to Medium Grained, Subangular Sand.

Top three inches organic. Highly weathered strong rotten

7] smell, decaying organics, Dark Brown (10YR 3/3).

CLAYEY SAND (SC)

Dark Gray (4/N), Wet, Medium Dense to Dense, Fine to

N Coarse Grained, Subangular Sand with Clay, and Silt. Few

organics with moderate H2S odor.

o .'.

Filter sand pack -
- 12/20 washed
silica

Screen 9-29 ft -
0.020 slot SCH
40 PVC

20




PROJECT NUMBER: BORING NUMBER:

704758CH.05.06.FI NBKK-S7-MWO05 SHEET 2 OF 2
SOIL BORING LOG

JACOBS

PROJECT: Keyport Site Inspection For PFAS LOCATION: NUWC Division Keyport

COORDINATES: N 260890.16 ft, E 1201900.37 ft ELEVATION: 15.68 ft NAVD88

DRILLING CONTRACTOR: Yellow Jacket DRILLING METHOD AND EQUIPMENT: Terrasonic 150CC, 6-in casing with 4-in core barrel

)§>
—
m
0

LEVEL: 10.8 ft bgs START: 10/26/22 11:40 END: 10/27/22 09:25 LOGGER: I. Dinkelman, G. Riley

(FT)
CORE ID

SOIL DESCRIPTION:
Soil name, USCS, Color, Description

RECOVERY
GRAPHIC LOG

COMMENTS WELL DETAILS

DEPTH BELOW
GROUND SURFACE
(FT)
INTERVAL /

WELL GRADED SAND WITH SILT (SW-SM) e d3d
Dark Greenish Black (10Y 4/1), Wet, Loose, Fine to Coarse
Grained, Subangular Sand with Silt and Trace Clay.
WELL GRADED GRAVEL WITH SILT AND SAND
(GW-GM)
Dark Gray (4/N), Wet, Loose, Medium Dense, Fine to Coarse
Grained, Subangular to Subrounded Gravel with Silt, and Fine
to Coarse Grained, Angular to Subangular Sand, Trace Clay.
| SILTY SAND WITH GRAVEL (SM)

\Dark Gray (2.5Y 4/1), Wet, Loose, Medium Dense, Fine to /

— o

-
o o
Py

s

e

3

255

Tee

Coarse Grained, Angular to Subangular Sand with Silt, and
Fine to Coarse Grained, Subangular Gravel, Little Clay.
SILTY GRAVEL WITH SAND (GM)

Dark Gray (4/N), Wet, Loose, Medium Dense, Fine to Coarse
25 Grained, Subangular Gravel, with Silt, and Fine to Coarse

— 9 Grained, Angular to Subangular Sand, Little Clay.

SILTY SAND WITH GRAVEL (SM)

Wet, Loose, Medium Dense, Fine to Coarse Grained, Angular
to Subangular Sand with Silt, and Fine to Coarse Grained,
Subangular Gravel, Trace Clay.

SILTY SAND WITH GRAVEL (SM)

Reddish Brown (5YR 4/4), Wet, Loose, Fine to Coarse EES - Backfill: 29-30 ft
30 Grained, Angular to Subangular Sand, with Silt, and Fine to AGAE ool - 12/20 washed
Coarse Grained, Subangular Gravel, Trace Clay. silica ]
Bottom of Boring at 30.00 ft bgs on 10/27/22 09:25

35

40




PROJECT NUMBER: BORING NUMBER:

704758CH.05.06.FI NBKK-LFEX-MWO01 sHeer 1 oF 2
SOIL BORING LOG

JACOBS

PROJECT: Keyport Site Inspection For PFAS LOCATION: NUWC Division Keyport

COORDINATES: N 260152.47 ft, E 1199596.28 ft ELEVATION: 24.55 ft NAVD88

DRILLING CONTRACTOR: Yellow Jacket DRILLING METHOD AND EQUIPMENT: Terrasonic 150CC, 6-in casing with 4-in core barrel

:§>
—
m
0

LEVEL: 11.74 ft bgs START: 10/4/22 14:35 END: 10/7/22 10:30 LOGGER: I. Dinkelman, G. Riley

(FT)
CORE ID

SOIL DESCRIPTION:
Soil name, USCS, Color, Description

RECOVERY
GRAPHIC LOG

COMMENTS WELL DETAILS

DEPTH BELOW
GROUND SURFACE
(FT)
INTERVAL /

SILTY SAND WITH GRAVEL (SM) TTTPID=10.0 (ppm) |
Light Olive Brown (2.5Y 5/3), Moist, Loose, Fine to Coarse 141]14:35 Collected on NBKK-LFEX-
Grained, Angular Sand with Silt, and Fine to Coarse Grained, 11'11-/SS01-0001 on 10/4/22

7 Angular to Subangular Gravel, Trace Clay. Few organic roots  ||]. MSQ;‘TT]?;‘}M and 7

n r .
and grasses concrete

SILTY SAND (SM) 1|1 ||Hand auger to 3.0 ft bgs, Air knife to
Dark Gray (5Y 4/1), Moist, Medium Dense to Dense, Stiff, Fine 11]6.0 ft bgs

to Medium Grained, Subangular Sand, with Silt, and Trace 11

Fine Grained, Angular to Subangular Gravel, Little Clay.

10

WELL GRADED SAND WITH SILT (SW-SM)

Olive Gray (5Y 4/2), Wet, Loose, Fine to Coarse Grained,
Angular to Subangular Sand, with Silt, and Trace Fine Grained
Subangular Gravel, Trace Clay.

SILTY SAND (SM)

Dark Grayish Brown (2.5Y 4/2), Moist, Medium Dense to

7 \Dense Fine to Medium Grained, Angular to Subangular Sand, /

o o
S o o

S 6 5 o
3% -
T

o

with Silt, and Trace Fine Grained, Subangular Gravel, Fine
Grained, Little Clay.
SILTY SAND WITH GRAVEL (SM)
Moist, Medium Dense, Fine to Medium Grained, Subangular
Sand, with Silt, and Fine to Coarse Grained, Subangular
Gravel, Trace Clay.

Seal - Hydrated
3/8 bentonite

FAT CLAY (CH)
15 \Dark Gray (4/N), Moist, Very Stiff Clay, with Trace Fine to %
-] chips

Medium Grained Sand.

CLAYEY SAND (SC)

Very Dark Gray (5Y 3/1), Moist, Medium Dense, Fine to
Coarse Grained, Angular to Subangular Sand, with Clay, and
Trace Fine to Coarse Grained, Subangular Gravel, Little Silt.

13

Py
—
of

~
o

S

20

lo




PROJECT NUMBER: BORING NUMBER:

704758CH.05.06.FI NBKK-LFEX-MWO01 sHeer 2 oF 2
SOIL BORING LOG

JACOBS

PROJECT: Keyport Site Inspection For PFAS LOCATION: NUWC Division Keyport

COORDINATES: N 260152.47 ft, E 1199596.28 ft ELEVATION: 24.55 ft NAVD88

DRILLING CONTRACTOR: Yellow Jacket DRILLING METHOD AND EQUIPMENT: Terrasonic 150CC, 6-in casing with 4-in core barrel

:§>
—
m
0

LEVEL: 11.74 ft bgs START: 10/4/22 14:35 END: 10/7/22 10:30 LOGGER: I. Dinkelman, G. Riley

(FT)
CORE ID

SOIL DESCRIPTION:
Soil name, USCS, Color, Description

RECOVERY

COMMENTS WELL DETAILS

DEPTH BELOW
GROUND SURFACE
(FT)
INTERVAL /

WELL GRADED SAND WITH SILT (SW-SM)

Very Dark Gray (3/N), Wet, Loose, Fine to Coarse Grained,
Subangular Sand, with Silt, and Trace Fine Grained, Angular
Gravel, Trace Clay.

FAT CLAY (CH)

Moist, Very Stiff, High Plasticity Clay. At 21.0’ and 28.5’ thin
layers of interbedded organic “stringers”.

14:10 Water observed coming out of
core barrel, but no significant water
bearing zone observed in core
sample lithology

25 |
] ] 16:20 Collected NBKK-LFEX-SBO1- |- )
2728 on 10/6/22
30 ]
SILTY SAND (SM)
Wet, Loose, Rapid Dilatancy, Non Plastic, Poorly Graded,
| Medium Grained, Angular to Subangular Sand, with Silt, and i
Fine Grained Gravel, Trace Clay.
] WELL GRADED SAND WITH SILT (SW-SM) depbye F ilga?)a\zgs%i%k |
Black (2.5/N), Wet, Loose, Fine to Coarse Grained, Angular to |44y silica
| Subangular Sand, with Silt, and Trace Fine Grained, Angular | ::or 94 P f-
to Subangular Gravel, Trace Clay. °|:E 3: gczrge;ot gsga t-
Fptys 40 PVC
B g —Jelpts] ]
ih
Jert e
i Jrteds i
19
SILTY SAND (SM) Tt
- Wet, Medium Dense to Dense, Poorly Graded, Fine Grained, 114 -
Subangular Sand, with Silt, Little Clay.
T FAT CLAY (CH) / DD wahod. |
Very Dark Gray (3/N), Moist, Dense, Very Stiff, High Plasticity / silica
40 Clay, with Fine Grained, Subangular Sand, and Little Silt. A

Bottom of Boring at 40.00 ft bgs on 10/7/22 10:30



PROJECT NUMBER: BORING NUMBER:

704758CH.05.06.FI NBKK-LFEX-MWO02 sHeer 1 oF 2
SOIL BORING LOG

JACOBS

PROJECT: Keyport Site Inspection For PFAS LOCATION: NUWC Division Keyport
COORDINATES: N 259980.32 ft, E 1199382.73 ft ELEVATION: 21.98 ft NAVD88
DRILLING CONTRACTOR: Yellow Jacket DRILLING METHOD AND EQUIPMENT: Terrasonic 150CC, 6-in casing with 4-in core barrel
WATER LEVEL: 10.89 ft bgs START: 10/4/22 12:10 END: 10/5/22 16:30 LOGGER: I. Dinkelman, G. Riley
w
=2 O]
ow |32 o)
2t |28 | o o
1 - SOIL DESCRIPTION :
2= |Wwo=| o - o
83 Efﬁ o . eGPl e g g COMMENTS WELL DETAILS
g9 |= Soil name, USCS, Color, Description & _— —_—
)
SILTY SAND (SM) 1{1]-|PID= 0.0 (ppm) |
Light Olive Brown (2.5Y 5/4), Moist, Loose to Medium Dense, 11’1 |14:05 Collected NBKK-LFEX-SS02-
| Fine to Coarse Grained, Subangular to Subrounded Sand, with A1 0001 on 10/3/22 i
Silt, and Fine to Coarse Grained, Angular to Subangular T MSQ;‘TT]?;‘}M and
Gravel, Trace Clay. g concrete
SILTY SAND WITH GRAVEL (SM) 1111-[12:10 Hand Auger to 3.0, for sample ]
Olive Brown (2.5Y 4/3, Moist, Medium Dense, Fine to Coarse '’ |collection. Air knife to 5.2".
| Grained, Angular to Subangular Sand, with Silt, and Fine to A1 i
Coarse Grained, Subangular to Subrounded Gravel, Little L
Clay. Gravel up to 3.0” diameter with trace cobbles up to 4.0". T
5 | | 1 _
6 T
] FAT CLAY (CH) V ]
Dark Gray (5Y 4/1), Dry, Stiff to Very Stiff, High Plasticity Clay /
i with Little Silt. | / ]
7
FAT CLAY (CH) y
. Dark Gray (4/N), Moist, Very Stiff, High Plasticity Clay with —/ Seal - Hydrated -
Little Fine Grained Sand, and Little Silt. / 3/8 bentonite
chips
10 7 P |
POORLY GRADED SAND WITH SILT (SP-SM) .r,i li
Very Dark Gray (3/N), Wet, Medium Dense, Medium Grained, IR
| Angular to Subangular Sand, with Silt, and Fine Grained _.lr |~}]. i
Gravel, Trace Clay. 't I~_l.l.
k]
ol
- | |~{ 1 .
FAT CLAY (CH) 7
Very Dark Gray (3/N), Moist, Dense, Very Stiff, High Plasticity /
| Clay. At ~ 18.5" in breaks of clay, there is a thin layer of | i
wood/organic deposition. %
151 4o _Z |
20 %




PROJECT NUMBER: BORING NUMBER:

704758CH.05.06.FI NBKK-LFEX-MWO02 sHeer 2 oF 2
SOIL BORING LOG

JACOBS

PROJECT: Keyport Site Inspection For PFAS LOCATION: NUWC Division Keyport
COORDINATES: N 259980.32 ft, E 1199382.73 ft ELEVATION: 21.98 ft NAVD88
DRILLING CONTRACTOR: Yellow Jacket DRILLING METHOD AND EQUIPMENT: Terrasonic 150CC, 6-in casing with 4-in core barrel
WATER LEVEL: 10.89 ft bgs START: 10/4/22 12:10 END: 10/5/22 16:30 LOGGER: I. Dinkelman, G. Riley
w
=2 O]
ow |32 o]
2t |28 | o o
H3E 1256 | & 2
[a =20 BT a4 B
E2|bg | 8 . SOIL DESCRIPTION: 3 COMMENTS WELL DETAILS
g9 |= Soil name, USCS, Color, Description & _— —_—
<]
V
ELASTIC SILT (MH) 14:25 Collected NBKK-LFEX-SB02- | -
Very Dark Gray (2.5Y 3/1), Moist, Medium Dense to Dense, 2122 on 10/4/22
Sitiff, Low to Medium Plasticity, with Trace Sand, and Little Filter sand pack
T Clay. T
ELASTIC SILT WITH SAND (MH) ;i|1i§;20 vashed
| Moist, Dense, Very Stiff, Medium Plasticity Silt with Medium | s 1828 ft -
Grained, Angular to Subangular Sand, and Fine Grained O%rggnl t-SCHt -
Gravel, Little Clay. . 8 40 Pvéo
| WELL GRADED SAND WITH SILT (SW-SM) i oljb ’4: i
Black (2.5/N), Wet, Loose, Medium to Coarse Grained, bl
Angular to Subangular Sand, with Silt, and Fine to Medium o|:E }j
25 Grained Gravel, Trace Clay. From 23.0-24.0 more silt and a :Iol> ¥
— 10 silty sand (SM) transitioning to the well graded sand with silt. ] 0::|,*1: ]
el
ih
i
_ it |

N\

FAT CLAY (CH)
Very Dark Gray (3/N), Moist, Very Stiff, High Plasticity Clay.

NN

Backfill: 28-30 ft
- 12/20 washed
silica

30

Bottom of Boring at 30.00 ft bgs on 10/5/22 16:30

35

40




JACOBS

PROJECT NUMBER:

704758CH.05.06.FI

BORING NUMBER:

NBKK-LFEX-MW03

SHEET 1 OF 2

SOIL BORING LOG

PROJECT: Keyport Site Inspection For PFAS

LOCATION: NUWC Division Keyport

COORDINATES: N 259906.27 ft, E 1199545.80 ft

ELEVATION: 20.13 ft NAVD88

DRILLING CONTRACTOR: Yellow Jacket

DRILLING METHOD AND EQUIPMENT: Terrasonic 150CC, 6-in casing with 4-in core barrel

WATER LEVEL: 11.5 ft bgs START: 10/3/22 09:00 END: 10/5/22 17:15 LOGGER: I. Dinkelman, G. Riley
w
B - O]
Sk 3% | o S
23E |25k | & 9
E2T|Eg | 8 __ SOILDESCRIPTION: 2 COMMENTS WELL DETAILS
4o |=¢ Soil name, USCS, Color, Description & _— —_—
<]
CLAYEY SAND WITH GRAVEL (SC) V PID= 0.0 (ppm)
Very Dark Grayish (2.5Y 3/2), Moist, Medium Dense, Fine to /
| Coarse Grained, Subangular Sand, with Clay, and Fine to _/
Coarse Grained, Subangular to Subrounded Gravel, Few Clay. / 10:00 Collected NBKK-LFEX-SS03- MSQ#TT%‘}M and
% 0102 on 10/3/22 o
] No Recovery
5— — —
SILTY SAND WITH GRAVEL (SM) “H Asphalt cut 2’ x 2’ pad. Air-
Very Dark Grayish Brown (10YR 3/2), Moist, Loose, Medium v, sknife/Hand auger for utility
Dense, Fine to Coarse Grained, Angular to Subangular Sand, _/ clearance. Fill material. Wood and
with Silt, and Fine to Coarse Grained, Angular to Subangular / metal debris observed.
Gravel, Little Clay. /Small shell fragments identified at
FAT CLAY (CH) A\’i:O’ bgs. Fill material from.(.).25-7.0‘
4 Greenish Gray (10Y 5/1), Moist, Dense to Very Dense, Very 7 air knife/Hand auger for utility
Stiff, High Plasticity Clay with Trace Fine Grained Sand, Little clearance from 0.25-6.0".
Alternating bands of color. / Obdse"Veg debris |nclud||ng metal
7 SANDY FAT CLAY WITH GRAVEL (CH) | and wood In core samples.
Light Olive Brown (2.5Y 5/3), Moist, Dense to Very Dense, /A 1‘7‘-50 CO:'eCtezdzNBKK"-FEX'SBOZ"
10  Very Stiff, Hard, High Plasticity Clay with Fine to Medium I 0708 on 10/3/ Seal - Hydrated
Grained, Angular to Subangular Sand and Fine to Coarse 7 From 10.75 - 11.5 sand ‘stringer’ 3/8 bentonite
Grained, Subangular to Subrounded Gravel. At ~ 9.25’ gravel wet. Well graded sand with some chips
up to 2.5” diameter observed. From 8-9.25’ no gravel. /ﬁne gravels. Likely not predominant
T \Large rock, Quartzite. [ WBZ. 5Y 4/1. At~ 16.0-16.5 may
FAT CLAY WITH SAND (CH) / be old organic layer thin “laminae”
Very Dark Gray (2.5Y 3/1), Moist, Dense, Stiff, High Plasticity wood. GLEY 1 2.5/N Black.
7] Clay with Fine to Coarse Grained, Angular to Subangular '/
Sand. /
51 10 —Z —
] '/ 14:55 Collected NBKK-LFEX-SB03-
% 1718 on 10/3/22
20 A




PROJECT NUMBER: BORING NUMBER:

704758CH.05.06.FI NBKK-LFEX-MWO03 sHeer 2 oF 2
SOIL BORING LOG

JACOBS

PROJECT: Keyport Site Inspection For PFAS LOCATION: NUWC Division Keyport
COORDINATES: N 259906.27 ft, E 1199545.80 ft ELEVATION: 20.13 ft NAVD88
DRILLING CONTRACTOR: Yellow Jacket DRILLING METHOD AND EQUIPMENT: Terrasonic 150CC, 6-in casing with 4-in core barrel
WATER LEVEL: 11.5 ft bgs START: 10/3/22 09:00 END: 10/5/22 17:15 LOGGER: I. Dinkelman, G. Riley
w
= % - O]
O | Ix o 9
23E 256 | ¢ 2
E2|bg | 8 . SOIL DESCRIPTION: 3 COMMENTS WELL DETAILS
4o |=¢ Soil name, USCS, Color, Description & _— —_—
)
WELL GRADED SAND WITH SILT (SW-SM) :Iol‘:ljo
Very Dark Gray (3/N), Wet, Loose, Fine to Coarse Grained, doptyl
| Angular to Subangular Sand, with Silt, and Trace Fine ::or; it i
Grained, Angular to Subangular Gravel, Trace Clay. 20-21 °|°L &
color lighter and more silt bordering a silty sand. 21-24.5 o|:I>’4:
transition to less silt. :|°I° 4
| i -
b4l
i e |
<hl;
°|°|I; j Filter sand pack
Zlol,f1° - 12/20 washed
T T 0::[}]: silica
55 Screen
05 FAT CLAY (CH) . y 19.5.29 5 ft -
— 10 Very Dark Gray (5Y 3/1), Moist, Dense to Very Dense, Very — — 0.020 slot SCH —1
Stiff, High Plasticity Clay with Trace Fine Grained, Subrounded 40 PVC
Sand. From ~28.75-29.0' observe thin layer of organic (wood)
. and “blue precipitate” GLEY 2 7/10B. _% ]
30 % _
FAT CLAY (CH) 7
Very Stiff, Hard, High Plasticity Clay with Trace Fine Grained /
| Sand, Trace Silt. _/ i
35 / Backfill: 29.5-40
— 75 —/ ft - 12/20 —
/ washed silica
40 A

Bottom of Boring at 40.00 ft bgs on 10/5/22 17:15



PROJECT NUMBER: BORING NUMBER:

704758CH.05.06.FI NBKK-LFEX-MWO04 sHeer 1 oF 2
SOIL BORING LOG

JACOBS

PROJECT: Keyport Site Inspection For PFAS LOCATION: NUWC Division Keyport
COORDINATES: N 259915.48 ft, E 1199818.02 ft ELEVATION: 23.27 ft NAVD88
DRILLING CONTRACTOR: Yellow Jacket DRILLING METHOD AND EQUIPMENT: Terrasonic 150CC, 6-in casing with 4-in core barrel
WATER LEVEL: 13.15 ft bgs START: 10/7/22 11:40 END: 10/8/22 08:10 LOGGER: I. Dinkelman, G. Riley
w
=2 o
ow |32 o)
2t |28 | o o
1 - SOIL DESCRIPTION :
ITo<s (wag= o . o
a3 Efuzi o . e o T g g COMMENTS WELL DETAILS
g9 |= Soil name, USCS, Color, Description & _— —_—
)
SILTY SAND WITH GRAVEL (SM) {.+]-|PID= 0.0 (ppm)
Brown (10YR 4/3), Moist, Loose, Fine to Coarse Grained, 11| |Hand Auger to 3.0 ft bgs.
| Angular to Subangular Sand, with Silt, and Fine to Coarse A1 17:05 Collected NBKK-LFEX-SS04- i
Grained, Angular Gravel up to 2.0” diameter, Little Clay, Few ‘L[] 10001 on 10/4/22 Monﬁment-t g
3 organics. Roots and grasses. T courfcr;:un an
SILTY SAND WITH GRAVEL (SM) 14 1]|Air knife to 6.0 ft bgs ]

Yellowish Brown (10YR 5/4), Moist, Fine to Coarse Grained,
Subangular Sand, with Silt, and Fine to Coarse Grained,
Subangular to Subrounded Gravel up to 3.0 Diameter, Few
Clay. Border on SM/SC.

SANDY FAT CLAY WITH GRAVEL (CH)
Dark Olive Gray (5Y 3/2), Moist Clay with Gravel up to 2.5” in
10 Diameter.

Seal - Hydrated
3/8 bentonite
chips

CLAYEY SAND WITH GRAVEL (SC)

Dark Gray (5Y 4/1), Moist, Well Graded, Fine to Coarse

Grained, Angular to Subangular Sand with Clay, and Fine to

Coarse Grained, Angular to Subangular Gravel up to 3.0 in

Diameter, Little Silt. Cobble up to 4.0” diameter subangular.

15 Grey clayey sand is interbedded with a darker clayey sand with
— 10 gravel. Moist to wet.

FAT CLAY (CH)

Dark Gray (2.5Y 4/1), Moist, Very Stiff, High Plasticity Clay.

SILTY SAND (SM) RERE
s Dark Greenish Gray (10Y 2.5/1), Moist, Dense, Poorly Graded, ]|’ 1
Fine Grained, Subrounded Sand with Silt, Little Clay. NEAE

20




PROJECT NUMBER: BORING NUMBER:

704758CH.05.06.FI NBKK-LFEX-MWO04 sHeer 2 oF 2
SOIL BORING LOG

JACOBS

PROJECT: Keyport Site Inspection For PFAS LOCATION: NUWC Division Keyport

COORDINATES: N 259915.48 ft, E 1199818.02 ft ELEVATION: 23.27 ft NAVD88

DRILLING CONTRACTOR: Yellow Jacket DRILLING METHOD AND EQUIPMENT: Terrasonic 150CC, 6-in casing with 4-in core barrel

)§>
—
m
0

LEVEL: 13.15 ft bgs START: 10/7/22 11:40 END: 10/8/22 08:10 LOGGER: I. Dinkelman, G. Riley

(FT)
CORE ID

SOIL DESCRIPTION:
Soil name, USCS, Color, Description

RECOVERY
GRAPHIC LOG

COMMENTS WELL DETAILS

DEPTH BELOW
GROUND SURFACE
(FT)
INTERVAL /

WELL-GRADED SAND WITH SILT AND GRAVEL

o o

fo— o—|

oo
r3

o

Y
ok

SW-SM
Black (2.5/N), Wet, Loose, Fine to Coarse Grained, Angular to/_

7] Subangular Sand with Silt, and Fine Grained, Angular Gravel, /
Trace Clay. /
| FAT CLAY (CH) i / i
Gray (5Y 5/1), Moist, Stiff to Very Stiff, High Plasticity Clay. At /
~ 22.0’ thin interbedded wood layer. /
25 /
/s
i SANDY FAT CLAY (CH) - - 87/ -
Black (5Y 2.5/1), Moist, Stiff to Very Stiff, High Plasticity Clay / 15:20 Collected NBKK-LFEX-SB04-
with Fine to Medium Grained, Subangular Sand, Little Silt. // 2627 on 10/7/22
N R a/ Filter sand pack -
WELL-GRADED SAND WITH SILT AND GRAVEL H it - 12/20 washed
o) ] 1
Wet, Loose, Fine to Coarse Grained, Angular to Subangular ::or 94 stica
T Sand with Trace Silt, and Fine Grained, Angular Gravel, Little | °|°E 14 Screen 23-33 ft -
Clay. Jop1d 0.020 slot SCH
Fptys 40 PVC
4 4 ::or 1] i
=
o]
30 _ :'°F q ]
ih
4 4 ::ZF*qj ]
ih
| | :::Fiq: i
bR
168 FAT CLAY WITH SAND (CH) y ]
Dark Gray (4/N), Moist, Stiff to Very Stiff, Slow Dilatancy, High /
| Plasticity Clay with Fine Grained Sand. _% i
Backfill: 33-36 ft
35 / - 12/20 washed
1 1 / silica ]
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PROJECT NUMBER: 704758CH.05.06.FI WELL NUMBER: NBKK-B76-MW01

vacobs

WELL COMPLETION DIAGRAM

PROJECT: Site Inspection for PFAS, Naval Base
Kitsap Keyport, Keyport, Washington
INSTALLATION: KEYPORT_NUWC

SITE: Building 76

LOGGER: llka Dinkelman, Jordan Peery Lemon,
Camden Corio

DRILLING CONTRACTOR: Holt Drilling
DRILLER NAME: Quaid Curtis

DRILLING METHOD AND EQUIPMENT USED: Sonication (Sonic),
Terrasonic 150CC

OUTER DIA : 6 (in) INNER DIA: 4 (in)

WATER LEVEL: 13.52 (ft bgs)

TOTAL WELL DEPTH: 39 (ft bgs)
START: August 31, 2022 END: August 31, 2022

1 — Ground elevation at well (ft asml): 44.60

2 — Top of casing elevation (ft asml): 44.35

3 — Wellhead Cover: 0 (ft), Steel, Flush Mounted

a) Concrete Pad Length (ft): 2

b) Concrete Pad Width (ft): 2
c) Concrete Pad Depth (ft): .5

(=71

4 — Well Casing (in): 2" / Schedule 40 PVC

5 — Well Screen (in): 0.02” / Factory slotted
Screen Interval (ft): 29 - 39

6/7 — Type screen filter: #12/20 silica sand
a) Quantity (lbs): 250

8 — Type of seal (in): 3/8” Bentonite Chips
a) Quantity (lbs): 400

9 — Grout Mixture: NA
Amount of Cement Used:
a) Amount of bentonite used:
b) Amount of water used (gal):
c) Method of placement:
d) Vol. of well casing grout (gal):

10 — End Cap: Schedule 40 PVC, 2” Dia x 4” Long
Comments:
A= Boring Depth (feet)

B= Borehole Diameter (inches)

C= Length of Screen (feet)
D= Depth to Top of Screen (feet)

H E= Top of Sand Pack (feet)

F= Top of Annular Seal (feet)
G= Top of Grout Seal (feet)
H= Bottom of Screen (feet)




PROJECT NUMBER: 704758CH.05.06.FI WELL NUMBER: NBKK-B76-MW02

vacobs

WELL COMPLETION DIAGRAM

PROJECT: Site Inspection for PFAS, Naval Base
Kitsap Keyport, Keyport, Washington
INSTALLATION: KEYPORT_NUWC

SITE: Building 76

LOGGER: llka Dinkelman, Jordan Peery Lemon,
Camden Corio

DRILLING CONTRACTOR: Holt Drilling
DRILLER NAME: Quaid Curtis

DRILLING METHOD AND EQUIPMENT USED: Sonication (Sonic),
Terrasonic 150CC

OUTER DIA : 6 (in) INNER DIA: 4 (in)

WATER LEVEL: 51 (ft bgs)

TOTAL WELL DEPTH: 59 (ft)
START: September 1, 2022 END: September 1, 2022

1 — Ground elevation at well (ft asml): 43.45

2 — Top of casing elevation (ft asml): 43.16

3 — Wellhead Cover: 0 (ft), Steel, Flush Mounted

a) Concrete Pad Length (ft): 2

b) Concrete Pad Width (ft): 2
c) Concrete Pad Depth (ft): 0.5

(=71

4 — Well Casing (in): 2" / Schedule 40 PVC

5 — Well Screen (in): 0.02” / Factory slotted
Screen Interval (ft): 49 - 59

6/7 — Type screen filter: #12/20 silica sand
a) Quantity:

8 — Type of seal (in): 3/8” chips
a) Quantity:

9 — Grout Mixture: NA
Amount of Cement Used:
a) Amount of bentonite used:
b) Amount of water used (gal):
c) Method of placement:
d) Vol. of well casing grout (gal):

10 — End Cap: Schedule 40 PVC, 2” Dia x 4” Long
Comments:
A= Boring Depth (feet)

B= Borehole Diameter (inches)

C= Length of Screen (feet)
D= Depth to Top of Screen (feet)

H E= Top of Sand Pack (feet)

F= Top of Annular Seal (feet)
G= Top of Grout Seal (feet)
H= Bottom of Screen (feet)




PROJECT NUMBER: 704758CH.05.06.FI WELL NUMBER: NBKK-B76-MW03

vacobs

WELL COMPLETION DIAGRAM

PROJECT: Site Inspection for PFAS, Naval Base
Kitsap Keyport, Keyport, Washington
INSTALLATION: KEYPORT_NUWC

SITE: Building 76

LOGGER: llka Dinkelman, Jordan Peery Lemon,
Camden Corio

DRILLING CONTRACTOR: Holt Drilling
DRILLER NAME: Quaid Curtis

DRILLING METHOD AND EQUIPMENT USED: Sonication (Sonic),
Terrasonic 150CC

OUTER DIA : 6 (in) INNER DIA: 4 (in)

WATER LEVEL: 24.85 (ft bgs)

TOTAL WELL DEPTH: 44 (ft bgs)
START: September 2, 2022 END: September 2, 2022

1 — Ground elevation at well (ft asml): 45.45

2 — Top of casing elevation (ft asml): 45.15

3 — Wellhead Cover: 0 (ft), Steel, Flush Mounted

a) Concrete Pad Length (ft): 2

b) Concrete Pad Width (ft): 2
c) Concrete Pad Depth (ft): 0.5

(=71

4 — Well Casing (in): 2" / Schedule 40 PVC

5 — Well Screen (in): 0.02” / Factory slotted
Screen Interval (ft): 34 - 44

6/7 — Type screen filter: #12/20 silica sand
a) Quantity (lbs): 200

8 — Type of seal (in): 3/8” Bentonite
a) Quantity (lbs): 700

9 — Grout Mixture: NA
Amount of Cement Used:
a) Amount of bentonite used:
b) Amount of water used (gal):
c) Method of placement:
d) Vol. of well casing grout (gal):

10 — End Cap: Schedule 40 PVC, 2” Dia x 4 Long
Comments:
A= Boring Depth (feet)

B= Borehole Diameter (inches)

C= Length of Screen (feet)
D= Depth to Top of Screen (feet)

H E= Top of Sand Pack (feet)

F= Top of Annular Seal (feet)
G= Top of Grout Seal (feet)
H= Bottom of Screen (feet)




PROJECT NUMBER: 704758CH.05.06.FI WELL NUMBER: NBKK-B76-MW04

vacobs

WELL COMPLETION DIAGRAM

PROJECT: Site Inspection for PFAS, Naval Base
Kitsap Keyport, Keyport, Washington
INSTALLATION: KEYPORT_NUWC

SITE: Building 76

LOGGER: llka Dinkelman, Caitlin Dronfield, Jordan
Peery Lemon

DRILLING CONTRACTOR: Holt Drilling

DRILLER NAME: Quaid Curtis

DRILLING METHOD AND EQUIPMENT USED: Sonication (Sonic),
Terrasonic 150CC

OUTER DIA : 6 (in) INNER DIA: 4 (in)

WATER LEVEL: 28.25 (ft bgs)

TOTAL WELL DEPTH: 69 (ft bgs)
START: September 6, 2022 END: September 6, 2022

1 — Ground elevation at well (ft asml): 53.11

2 — Top of casing elevation (ft asml): 52.87

3 — Wellhead Cover: 0 (ft), Steel, Flush Mounted

a) Concrete Pad Length (ft): 2

b) Concrete Pad Width (ft): 2
c) Concrete Pad Depth (ft): 0.5

(=71

4 — Well Casing (in): 2" / Schedule 40 PVC

5 — Well Screen (in): 0.02” / Factory slotted
Screen Interval (ft): 59 - 69

6/7 — Type screen filter: #12/20 silica sand
a) Quantity (lbs): 100

8 — Type of seal (in): 3/8” Bentonite
a) Quantity (lbs): 500

9 — Grout Mixture: NA
Amount of Cement Used:
a) Amount of bentonite used:
b) Amount of water used (gal):
c) Method of placement:
d) Vol. of well casing grout (gal):

10 — End Cap: Schedule 40 PVC, 2” Dia x 4” Long
Comments:
A= Boring Depth (feet)

B= Borehole Diameter (inches)

C= Length of Screen (feet)
D= Depth to Top of Screen (feet)

H E= Top of Sand Pack (feet)

F= Top of Annular Seal (feet)
G= Top of Grout Seal (feet)
H= Bottom of Screen (feet)




PROJECT NUMBER: 704758CH.05.06.FI

vacobs

WELL COMPLETION DIAGRAM

PROJECT: Site Inspection for PFAS, Naval Base

Kitsap Keyport, Keyport, Washington
INSTALLATION: KEYPORT_NUWC
SITE: Building 76

LOGGER: Lyndsey Kleppin

DRILLING CONTRACTOR: Yellow Jacket
DRILLER NAME: Michael Anderson

DRILLING METHOD AND EQUIPMENT USED: Sonication (Sonic),
Terrasonic Rig 150 CC

OUTER DIA: 6 (in) INNER DIA: 4 (in)
WATER LEVEL: 11.6 (ft bgs)

TOTAL WELL DEPTH: 32 (ft)
START: August 8, 2023 END: August 8, 2023

345

20.5

Single Well Below Ground Surface

1 — Ground elevation at well: 43.26

2 — Top of casing elevation: 42.99

3 — Wellhead Cover: 0 (ft), Steel, Flush Mounted

a) Concrete Pad Length (ft): 2
b) Concrete Pad Width (ft): 2
c) Concrete Pad Depth (ft): 1

4 — Well Casing (in): 2 / Schedule 40 PVC

5 — Well Screen (in): 0.02 / Factory slotted
Screen Interval (ft): 22 - 32

6/7 — Type screen filter: #12/20 silica sand
a) Quantity (lbs): 300

8 — Type of seal (in): 3/4”
a) Quantity (lbs): 400

9 — Grout Mixture: 0
Amount of Cement Used: 0
a) Amount of bentonite used: 0
b) Amount of water used (gal): 0
c) Method of placement: 0
d) Vol. of well casing grout (gal): 0

10 — End Cap: Schedule 40 PVC, 4 (in), Flat
Comments:

A= Boring Depth (feet)

B= Borehole Diameter (inches)
C= Length of Screen (feet)

D= Depth to Top of Screen (feet)
E= Top of Sand Pack (feet)

F= Top of Annular Seal (feet)
G= Top of Grout Seal (feet)

H= Bottom of Screen (feet)

WELL NUMBER: NBKK-B76-MW06




PROJECT NUMBER: 704758CH.05.06.FI WELL NUMBER: NBKK-B76-MW07

vacobs

WELL COMPLETION DIAGRAM

PROJECT: Site Inspection for PFAS, Naval Base
Kitsap Keyport, Keyport, Washington
INSTALLATION: KEYPORT_NUWC

SITE: Building 76

LOGGER: Lyndsey Kleppin

DRILLING CONTRACTOR: Yellow Jacket
DRILLER NAME: Michael Anderson

DRILLING METHOD AND EQUIPMENT USED: Sonication (Sonic),
Terrasonic Rig 150 CC

OUTER DIA: 6 (in) INNER DIA: 4 (in)

WATER LEVEL: 14.5 (ft bgs)

TOTAL WELL DEPTH: 33 (ft)
START: August 10, 2023 END: August 10, 2023

Single Well Below Ground Surface

1 — Ground elevation at well: 50.15

2 — Top of casing elevation: 49.92

3 — Wellhead Cover: 0 (ft), Steel, Flush Mounted

a) Concrete Pad Length (ft): 2
E b) Concrete Pad Width (ft): 2
c) Concrete Pad Depth (ft): 1

4 — Well Casing (in): 2 / Schedule 40 PVC

5 — Well Screen (in): 0.02 / Factory slotted
Screen Interval (ft): 23 - 33

6/7 — Type screen filter: #12/20 silica sand
a) Quantity (lbs): 300

8 — Type of seal (in): 3/4”
a) Quantity (lbs): 300

9 — Grout Mixture: 0
Amount of Cement Used: 0
a) Amount of bentonite used: 0
b) Amount of water used (gal): 0
c) Method of placement: 0
d) Vol. of well casing grout (gal): 0

10 — End Cap: Schedule 40 PVC, 4 (in), Flat
Comments:
A= Boring Depth (feet)

B= Borehole Diameter (inches)
C= Length of Screen (feet)

H D= Depth to Top of Screen (feet)

E= Top of Sand Pack (feet)
F= Top of Annular Seal (feet)
G= Top of Grout Seal (feet)
H= Bottom of Screen (feet)




PROJECT NUMBER: 704758CH.05.06.FI WELL NUMBER: NBKK-B76-MW08

vacobs

WELL COMPLETION DIAGRAM

PROJECT: Site Inspection for PFAS, Naval Base
Kitsap Keyport, Keyport, Washington
INSTALLATION: KEYPORT_NUWC

SITE: Building 76

LOGGER: Lyndsey Kleppin

DRILLING CONTRACTOR: Yellow Jacket
DRILLER NAME: Michael Anderson

DRILLING METHOD AND EQUIPMENT USED: Sonication (Sonic),
Terrasonic Rig 150 CC

OUTER DIA: 6 (in) INNER DIA: 4 (in)

WATER LEVEL: 16 (ft bgs)

TOTAL WELL DEPTH: 35.5 (ft)
START: August 10, 2023 END: August 10, 2023

Single Well Below Ground Surface

1 — Ground elevation at well: 54.71

2 — Top of casing elevation: 54.37

3 — Wellhead Cover: 0 (ft), Steel, Flush Mounted

a) Concrete Pad Length (ft): 2
E b) Concrete Pad Width (ft): 2
c) Concrete Pad Depth (ft): 1

35.5

4 — Well Casing (in): 2 / Schedule 40 PVC

5 — Well Screen (in): 0.02 / Factory slotted
Screen Interval (ft): 24.5-35.5

6/7 — Type screen filter: #12/20 silica sand
a) Quantity (lbs): 450

8 — Type of seal (in): 3/4”
a) Quantity (lbs): 300

9 — Grout Mixture: 0
Amount of Cement Used: 0
a) Amount of bentonite used: 0
b) Amount of water used (gal): 0
c) Method of placement: 0
d) Vol. of well casing grout (gal): 0

10 — End Cap: Schedule 40 PVC, 4 (in), Flat
Comments:
A= Boring Depth (feet)

B= Borehole Diameter (inches)
C= Length of Screen (feet)

H| 355 D= Depth to Top of Screen (feet)
E= Top of Sand Pack (feet)

F= Top of Annular Seal (feet)
G= Top of Grout Seal (feet)
H= Bottom of Screen (feet)




PROJECT NUMBER: 704758CH.05.06.FI WELL NUMBER: NBKK-B76-MW09

vacobs

WELL COMPLETION DIAGRAM

PROJECT: Site Inspection for PFAS, Naval Base
Kitsap Keyport, Keyport, Washington
INSTALLATION: KEYPORT_NUWC

SITE: Building 76

LOGGER: Lyndsey Kleppin

DRILLING CONTRACTOR: Yellow Jacket
DRILLER NAME: Michael Anderson

DRILLING METHOD AND EQUIPMENT USED: Sonication (Sonic),
Terrasonic Rig 150 CC

OUTER DIA: 6 (in) INNER DIA: 4 (in)

WATER LEVEL: 16 (ft bgs)

TOTAL WELL DEPTH: 29 (ft)
START: August 9, 2023 END: August 9, 2023

Single Well Below Ground Surface

1 — Ground elevation at well: 54.84

2 — Top of casing elevation: 54.59

3 — Wellhead Cover: 0 (ft), Steel, Flush Mounted

a) Concrete Pad Length (ft): 2
E b) Concrete Pad Width (ft): 2
c) Concrete Pad Depth (ft): 1

4 — Well Casing (in): 2 / Schedule 40 PVC

5 — Well Screen (in): 0.02 / Factory slotted
Screen Interval (ft): 19 - 29

6/7 — Type screen filter: #12/20 silica sand
a) Quantity (lbs): 250

8 — Type of seal (in): 3/4”
a) Quantity (lbs): 300

9 — Grout Mixture: 0
Amount of Cement Used: 0
a) Amount of bentonite used: 0
b) Amount of water used (gal): 0
c) Method of placement: 0
d) Vol. of well casing grout (gal): 0

10 — End Cap: Schedule 40 PVC, 4 (in), Flat
Comments:
A= Boring Depth (feet)

B= Borehole Diameter (inches)
C= Length of Screen (feet)

H D= Depth to Top of Screen (feet)

E= Top of Sand Pack (feet)
F= Top of Annular Seal (feet)
G= Top of Grout Seal (feet)
H= Bottom of Screen (feet)




PROJECT NUMBER: 704758CH.05.06.FI WELL NUMBER: NBKK-CF1-MWO01

vacobs

WELL COMPLETION DIAGRAM

PROJECT: Site Inspection for PFAS, Naval Base
Kitsap Keyport, Keyport, Washington
INSTALLATION: KEYPORT_NUWC

SITE: 2008 Car Fire

LOGGER: llka Dinkelman, Tommy Ta, Matt
Steinkamp

DRILLING CONTRACTOR: Yellow Jacket
DRILLER NAME: Michael Anderson

DRILLING METHOD AND EQUIPMENT USED: Sonication (Sonic),
Terrasonic Rig 150CC

OUTER DIA : 6 (in) INNER DIA: 4 (in)

WATER LEVEL: 33.6 (ft bgs)

TOTAL WELL DEPTH: 63 (ft)
START: October 13, 2022 END: October 13, 2022

1 — Ground elevation at well (ft asml): 34.91

2 — Top of casing elevation (ft asml): 34.90

3 — Wellhead Cover: 0 (ft), Steel, Flush Mounted

a) Concrete Pad Length (ft): 2

b) Concrete Pad Width (ft): 2
c) Concrete Pad Depth (ft): 0.5

(=71

4 — Well Casing (in): 2" / Schedule 40 PVC

5 — Well Screen (in): 0.02” / Factory slotted
Screen Interval (ft): 53 - 63

6/7 — Type screen filter: #12/20 silica sand
a) Quantity (lbs): 350

8 — Type of seal (in): 3/8” Chips
a) Quantity (lbs): 100

9 — Grout Mixture: 2 bags Quick Grout
Amount of Cement Used:
a) Amount of bentonite used:
b) Amount of water used (gal): 40
c) Method of placement: Tremi
d) Vol. of well casing grout (gal): 40

10 — End Cap: Schedule 40 PVC, 2” Dia x 4” Long
Comments:
A= Boring Depth (feet)

B= Borehole Diameter (inches)

C= Length of Screen (feet)
D= Depth to Top of Screen (feet)

H E= Top of Sand Pack (feet)

F= Top of Annular Seal (feet)
G= Top of Grout Seal (feet)
H= Bottom of Screen (feet)




PROJECT NUMBER: 704758CH.05.06.FI WELL NUMBER: NBKK-CF1-MW02

vacobs

WELL COMPLETION DIAGRAM

PROJECT: Site Inspection for PFAS, Naval Base
Kitsap Keyport, Keyport, Washington
INSTALLATION: KEYPORT_NUWC

SITE: 2008 Car Fire

LOGGER: llka Dinkelman, Jordan Peery Lemon
DRILLING CONTRACTOR: Yellow Jacket
DRILLER NAME: Michael Anderson

DRILLING METHOD AND EQUIPMENT USED: Sonication (Sonic),
Terrasonic Rig 150CC

OUTER DIA : 6 (in) INNER DIA: 4 (in)

WATER LEVEL: 39.1 (ft bgs)

TOTAL WELL DEPTH: 65 (ft)
START: November 5, 2022 END: November 5, 2022

1 — Ground elevation at well (ft asml): 43.12

2 — Top of casing elevation (ft asml): 43.80

3 — Wellhead Cover: O (ft), Steel, Flush Mounted

a) Concrete Pad Length (ft): 2

b) Concrete Pad Width (ft): 2
c) Concrete Pad Depth (ft): 0.5

4 — Well Casing (in): 2" / Schedule 40 PVC

5 — Well Screen (in): 0.02” / Factory slotted
Screen Interval (ft): 55 - 65

6/7 — Type screen filter: #8/12 silicia sand
a) Quantity (Ibs): 350

8 — Type of seal (in): 3/8” Bentonite Chips
a) Quantity (Ibs): 100

9 — Grout Mixture: NA
Amount of Cement Used:
a) Amount of bentonite used:
b) Amount of water used (gal):
c) Method of placement:
d) Vol. of well casing grout (gal):

10 — End Cap: Schedule 40 PVC, 2" Dia x 4” Long
Comments:
A= Boring Depth (feet)

B= Borehole Diameter (inches)

C= Length of Screen (feet)
D= Depth to Top of Screen (feet)

H E= Top of Sand Pack (feet)

F= Top of Annular Seal (feet)
G= Top of Grout Seal (feet)
H= Bottom of Screen (feet)




PROJECT NUMBER: 704758CH.05.06.FI

vacobs

WELL COMPLETION DIAGRAM

PROJECT: Site Inspection for PFAS, Naval Base
Kitsap Keyport, Keyport, Washington
INSTALLATION: KEYPORT_NUWC

SITE: 2008 Car Fire

LOGGER: llka Dinkelman, Griffin Riley
DRILLING CONTRACTOR: Yellow Jacket
DRILLER NAME: Michael Anderson

DRILLING METHOD AND EQUIPMENT USED: Sonication (Sonic),
Terrasonic 15CC

OUTER DIA : 6 (in) INNER DIA: 4 (in)

WATER LEVEL: 22.72 (ft bgs)

TOTAL WELL DEPTH: 63.5 (ft bgs)
START: October 24, 2022 END: October 24, 2022

63.5

53.5

1 — Ground elevation at well: 36
2 — Top of casing elevation: 36

3 — Wellhead Cover: O (ft), Steel, Flush Mounted
a) Concrete Pad Length (ft): 2
b) Concrete Pad Width (ft): 2
c) Concrete Pad Depth (ft): 0.5

4 — Well Casing (in): 2" / Schedule 40 PVC

5 — Well Screen (in): 0.02” / Factory slotted
Screen Interval (ft): 53.5 - 63.5

6/7 — Type screen filter: #12/20 silica sand
a) Quantity:

8 — Type of seal (in): 3/8” chips
a) Quantity:

9 — Grout Mixture: NA
Amount of Cement Used:
a) Amount of bentonite used:
b) Amount of water used (gal):
c) Method of placement:
d) Vol. of well casing grout (gal):

10 — End Cap: Schedule 40 PVC, 2" Dia x 4” Long
Comments:

A= Boring Depth (feet)

B= Borehole Diameter (inches)
C= Length of Screen (feet)

D= Depth to Top of Screen (feet)
E= Top of Sand Pack (feet)

F= Top of Annular Seal (feet)
G= Top of Grout Seal (feet)

H= Bottom of Screen (feet)

WELL NUMBER: NBKK-CF1-MW03




PROJECT NUMBER: 704758CH.05.06.FI WELL NUMBER: NBKK-OU2A5-MW01

vacobs

WELL COMPLETION DIAGRAM

PROJECT: Site Inspection for PFAS, Naval Base
Kitsap Keyport, Keyport, Washington
INSTALLATION: KEYPORT_NUWC

SITE: OU 2/Area 5

LOGGER: llka Dinkelman

DRILLING CONTRACTOR: Yellow Jacket
DRILLER NAME: Michael Anderson

DRILLING METHOD AND EQUIPMENT USED: Sonication (Sonic),
Terrasonic Rig 150CC

OUTER DIA : 6 (in) INNER DIA: 4 (in)

WATER LEVEL: 42.2 (ft bgs)

TOTAL WELL DEPTH: 60 (ft)
START: October 31, 2022 END: October 31, 2022

Single Well Below Ground Surface

1 — Ground elevation at well: 21.70 ft
2 — Top of casing elevation: 21.44 ft

3 — Wellhead Cover: O (ft), Steel, Flush Mounted
a) Concrete Pad Length (ft): 2

b) Concrete Pad Width (ft): 2
c) Concrete Pad Depth (ft): 1

4 — Well Casing (in): 2 / Schedule 40 PVC

5 — Well Screen (in): 0.02 / Factory slotted
Screen Interval (ft): 40 - 60

6/7 — Type screen filter: #12/20
a) Quantity: 10

8 — Type of seal (in): 3/8”
a) Quantity: 5

9 — Grout Mixture: 0
Amount of Cement Used:
a) Amount of bentonite used:
b) Amount of water used (gal):
c) Method of placement:
d) Vol. of well casing grout (gal):

10 — End Cap: Schedule 40 PVC, 4 (in), Flat

Comments: Another centralized at 19.0 - 2 used during well
completiom

A= Boring Depth (feet)
B= Borehole Diameter (inches)

C= Length of Screen (feet)
H D= Depth to Top of Screen (feet)

E= Top of Sand Pack (feet)
F= Top of Annular Seal (feet)
G= Top of Grout Seal (feet)
H= Bottom of Screen (feet)




PROJECT NUMBER: 704758CH.05.06.FI WELL NUMBER: NBKK-OU2A5-MW02

vacobs

WELL COMPLETION DIAGRAM

PROJECT: Site Inspection for PFAS, Naval Base
Kitsap Keyport, Keyport, Washington
INSTALLATION: KEYPORT_NUWC

SITE: OU 2/Area 5

LOGGER: llka Dinkelman

DRILLING CONTRACTOR: Yellow Jacket
DRILLER NAME: Michael Anderson

DRILLING METHOD AND EQUIPMENT USED: Sonication (Sonic),
Terrasonic Rig 150CC

OUTER DIA : 6 (in) INNER DIA: 4 (in)

WATER LEVEL: 5.5 (ft bgs)

TOTAL WELL DEPTH: 60 (ft)
START: October 29, 2022 END: October 29, 2022

Single Well Below Ground Surface

1 — Ground elevation at well: 18.50 ft

2 — Top of casing elevation: 18.06 ft

3 — Wellhead Cover: 0 (ft), Steel, Flush Mounted

a) Concrete Pad Length (ft): 2
E b) Concrete Pad Width (ft): 2
c) Concrete Pad Depth (ft): 1

4 — Well Casing (in): 1/ Schedule 40 PVC

5 — Well Screen (in): 0.02 / Factory slotted
Screen Interval (ft): 40 - 60

6/7 — Type screen filter: #8/12
a) Quantity: 10

8 — Type of seal (in): 3/8” chips
a) Quantity: 9

9 — Grout Mixture: 1
Amount of Cement Used: 4
a) Amount of bentonite used:
b) Amount of water used (gal):
c) Method of placement: Tremmie
d) Vol. of well casing grout (gal):

10 — End Cap: Schedule 40 PVC, 4 (in), Flat
Comments: Second centralized used at 20’
A= Boring Depth (feet)

B= Borehole Diameter (inches)
C= Length of Screen (feet)

H D= Depth to Top of Screen (feet)
E= Top of Sand Pack (feet)

F= Top of Annular Seal (feet)
G= Top of Grout Seal (feet)
H= Bottom of Screen (feet)




PROJECT NUMBER: 704758CH.05.06.FI WELL NUMBER: NBKK-OU2A5-MW03

vacobs

WELL COMPLETION DIAGRAM

PROJECT: Site Inspection for PFAS, Naval Base
Kitsap Keyport, Keyport, Washington
INSTALLATION: KEYPORT_NUWC

SITE: OU 2/Area 5

LOGGER: llka Dinkelman, Caitlin Dronfield, Jordan
Peery Lemon

DRILLING CONTRACTOR: Holt Drilling

DRILLER NAME: Quaid Curtis

DRILLING METHOD AND EQUIPMENT USED: Sonication (Sonic),
Terrasonic 150CC

OUTER DIA : 6 (in) INNER DIA: 4 (in)

WATER LEVEL: 49.8 (ft bgs)

TOTAL WELL DEPTH: 40 (ft bgs)
START: September 8, 2022 END: September 8, 2022

1 — Ground elevation at well (ft asml): 26

2 — Top of casing elevation (ft asml): 25

3 — Wellhead Cover: 0 (ft), Steel, Flush Mounted

a) Concrete Pad Length (ft): 2

b) Concrete Pad Width (ft): 2
c) Concrete Pad Depth (ft): 0.5

(=71

4 — Well Casing (in): 2" / Schedule 40 PVC

5 — Well Screen (in): 0.02” / Factory slotted
Screen Interval (ft): 20 - 40

6/7 — Type screen filter: #12/20 slica sand
a) Quantity (Ibs): 500

8 — Type of seal (in): 3/8” Bentonite Chips
a) Quantity (lbs): 350

9 — Grout Mixture: NA
Amount of Cement Used:
a) Amount of bentonite used:
b) Amount of water used (gal):
c) Method of placement:
d) Vol. of well casing grout (gal):

10 — End Cap: Schedule 40 PVC, 2” Dia x 4” Long
Comments:
A= Boring Depth (feet)

B= Borehole Diameter (inches)

C= Length of Screen (feet)
D= Depth to Top of Screen (feet)

H E= Top of Sand Pack (feet)

F= Top of Annular Seal (feet)
G= Top of Grout Seal (feet)
H= Bottom of Screen (feet)




PROJECT NUMBER: 704758CH.05.06.FI WELL NUMBER: NBKK-B1006-MW01

vacobs

WELL COMPLETION DIAGRAM

PROJECT: Site Inspection for PFAS, Naval Base
Kitsap Keyport, Keyport, Washington
INSTALLATION: KEYPORT_NUWC

SITE: Building 1006

LOGGER: llka Dinkelman, Tommy Ta

DRILLING CONTRACTOR: Yellow Jacket
DRILLER NAME: Michael Anderson

DRILLING METHOD AND EQUIPMENT USED: Sonication (Sonic),
Terrasonic 150CC

OUTER DIA : 6 (in) INNER DIA: 4 (in)

WATER LEVEL: 3.2 (ft bgs)

TOTAL WELL DEPTH: 14 (ft bgs)
START: October 10, 2022 END: October 10, 2022

1 — Ground elevation at well (ft asml): 13.82

2 — Top of casing elevation (ft asml): 13.38

3 — Wellhead Cover: 0 (ft), Steel, Flush Mounted
a) Concrete Pad Length (ft): 2
b) Concrete Pad Width (ft): 2

c) Concrete Pad Depth (ft): 0.5

30

10

4 — Well Casing (in): 2" / Schedule 40 PVC

5 — Well Screen (in): 0.02” / Factory slotted
Screen Interval (ft): 4 - 14

6/7 — Type screen filter: #12/20 silica sand
a) Quantity (lbs): 350

8 — Type of seal (in): 3/8” Bentonite Chips
a) Quantity (lbs): 550

9 — Grout Mixture: NA
Amount of Cement Used:
a) Amount of bentonite used:
b) Amount of water used (gal):
c) Method of placement:
d) Vol. of well casing grout (gal):

10 — End Cap: Schedule 40 PVC, 2” Dia x 4” Long
Comments:
A= Boring Depth (feet)

B= Borehole Diameter (inches)

C= Length of Screen (feet)
D= Depth to Top of Screen (feet)

H E= Top of Sand Pack (feet)

F= Top of Annular Seal (feet)
G= Top of Grout Seal (feet)
H= Bottom of Screen (feet)




PROJECT NUMBER: 704758CH.05.06.FI WELL NUMBER: NBKK-B1006-MW02

vacobs

WELL COMPLETION DIAGRAM

PROJECT: Site Inspection for PFAS, Naval Base
Kitsap Keyport, Keyport, Washington
INSTALLATION: KEYPORT_NUWC

SITE: Building 1006

LOGGER: llka Dinkelman, Tommy Ta

DRILLING CONTRACTOR: Yellow Jacket
DRILLER NAME: Michael Anderson

DRILLING METHOD AND EQUIPMENT USED: Sonication (Sonic),
Terrasonic 150CC

OUTER DIA : 6 (in) INNER DIA: 4 (in)

WATER LEVEL: 2.75 (ft bgs)

TOTAL WELL DEPTH: 14 (ft bgs)
START: October 11, 2022 END: October 11, 2022

1 — Ground elevation at well (ft asml): 12.65

2 — Top of casing elevation (ft asml): 12.34

3 — Wellhead Cover: O (ft), Steel, Flush Mounted

a) Concrete Pad Length (ft): 2

b) Concrete Pad Width (ft): 2
E c) Concrete Pad Depth (ft): 0.5

D 4 —Well Casing (in): 2" / Schedule 40 PVC

5 — Well Screen (in): 0.02” / Factory slotted
Screen Interval (ft): 4 - 14

6/7 — Type screen filter: #12/20 silica sand
a) Quantity (Ibs): 450

8 — Type of seal (in): 3/8” Bentonite Chips
a) Quantity (Ibs): 100

9 — Grout Mixture: NA
Amount of Cement Used:
a) Amount of bentonite used:
b) Amount of water used (gal):
c) Method of placement:
d) Vol. of well casing grout (gal):

10 — End Cap: Schedule 40 PVC, 2" Dia x 4” Long
Comments:
A= Boring Depth (feet)

B= Borehole Diameter (inches)

C= Length of Screen (feet)
D= Depth to Top of Screen (feet)

H E= Top of Sand Pack (feet)

F= Top of Annular Seal (feet)
G= Top of Grout Seal (feet)
H= Bottom of Screen (feet)




PROJECT NUMBER: 704758CH.05.06.FI WELL NUMBER: NBKK-B1006-MW03

vacobs

WELL COMPLETION DIAGRAM

PROJECT: Site Inspection for PFAS, Naval Base
Kitsap Keyport, Keyport, Washington
INSTALLATION: KEYPORT_NUWC

SITE: Building 1006

LOGGER: llka Dinkelman, Tommy Ta

DRILLING CONTRACTOR: Yellow Jacket,
DRILLER NAME: Michael Anderson

DRILLING METHOD AND EQUIPMENT USED: Sonication (Sonic),
Terrasonic 150CC

OUTER DIA : 6 (in) INNER DIA: 4 (in)

WATER LEVEL: 6.9 (ft bgs)

TOTAL WELL DEPTH: 16 (ft bgs)
START: October 12, 2022 END: October 12, 2022

1 — Ground elevation at well (ft asml): 18.14

2 — Top of casing elevation (ft asml): 17.87

3 — Wellhead Cover: O (ft), Steel, Flush Mounted

a) Concrete Pad Length (ft): 2

b) Concrete Pad Width (ft): 2
E c) Concrete Pad Depth (ft): 0.5

D 4 —Well Casing (in): 4’/ Schedule 40 PVC

5 — Well Screen (in): 0.02” / Factory slotted
Screen Interval (ft): 6 - 16

6/7 — Type screen filter: #12/20 silica sand
a) Quantity (Ibs): 350

8 — Type of seal (in): 3/8” Bentonite Chips
a) Quantity (Ibs): 100

9 — Grout Mixture: NA
Amount of Cement Used:
a) Amount of bentonite used:
b) Amount of water used (gal):
c) Method of placement:
d) Vol. of well casing grout (gal):

10 — End Cap: Schedule 40 PVC, 2" Dia x 4” Long
Comments:
A= Boring Depth (feet)

B= Borehole Diameter (inches)

C= Length of Screen (feet)
D= Depth to Top of Screen (feet)

H E= Top of Sand Pack (feet)

F= Top of Annular Seal (feet)
G= Top of Grout Seal (feet)
H= Bottom of Screen (feet)




PROJECT NUMBER: 704758CH.05.06.FI WELL NUMBER: NBKK-B1006-MW04

vacobs

WELL COMPLETION DIAGRAM

PROJECT: Site Inspection for PFAS, Naval Base
Kitsap Keyport, Keyport, Washington
INSTALLATION: KEYPORT_NUWC

SITE: Building 1006

LOGGER: llka Dinkelman, Jordan Peery Lemon,
Patrick Elliott

DRILLING CONTRACTOR: Yellow Jacket
DRILLER NAME: Michael Anderson

DRILLING METHOD AND EQUIPMENT USED: Sonication (Sonic),
Terrasonic Rig 150CC

OUTER DIA : 6 (in) INNER DIA: 4 (in)

WATER LEVEL: 4.9 (ft bgs)

TOTAL WELL DEPTH: 15 (ft bgs)
START: November 5, 2022 END: November 5, 2022

1 — Ground elevation at well (ft asml): 15.75

2 — Top of casing elevation (ft asml): 15.22

3 — Wellhead Cover: 0 (ft), Steel, Flush Mounted

a) Concrete Pad Length (ft): 2

b) Concrete Pad Width (ft): 2
E c) Concrete Pad Depth (ft): 0.5

(=71

D 4 - Well Casing (in): 2" / Schedule 40 PVC

5 — Well Screen (in): 0.02” / Factory slotted
Screen Interval (ft): 5 - 15

6/7 — Type screen filter: #12/20 silica sand
a) Quantity (lbs): 350

8 — Type of seal (in): 3/8” Bentonite Chips
a) Quantity (Ibs): 100

9 — Grout Mixture: NA
Amount of Cement Used:
a) Amount of bentonite used:
b) Amount of water used (gal):
c) Method of placement:
d) Vol. of well casing grout (gal):

10 — End Cap: Schedule 40 PVC, 2” Dia x 4” Long
Comments:
A= Boring Depth (feet)

B= Borehole Diameter (inches)

C= Length of Screen (feet)
D= Depth to Top of Screen (feet)

H E= Top of Sand Pack (feet)

F= Top of Annular Seal (feet)
G= Top of Grout Seal (feet)
H= Bottom of Screen (feet)




PROJECT NUMBER: 704758CH.05.06.FI WELL NUMBER: NBKK-OU2A2-MW01

vacobs

WELL COMPLETION DIAGRAM

PROJECT: Site Inspection for PFAS, Naval Base
Kitsap Keyport, Keyport, Washington
INSTALLATION: KEYPORT_NUWC

SITE: OU 2/Area 2

LOGGER: llka Dinkelman, Jordan Peery Lemon,
Patrick Elliott

DRILLING CONTRACTOR: Yellow Jacket
DRILLER NAME: Michael Anderson

DRILLING METHOD AND EQUIPMENT USED: Sonication (Sonic),
Terrasonic Rig 150CC

OUTER DIA : 6 (in) INNER DIA: 4 (in)

WATER LEVEL: 4.4 (ft bgs)

TOTAL WELL DEPTH: 14 (ft bgs)
START: November 6, 2022 END: November 6, 2022

1 — Ground elevation at well (ft asml): 28.39

2 — Top of casing elevation (ft asml): 28.15

3 — Wellhead Cover: 0 (ft), Steel, Flush Mounted

a) Concrete Pad Length (ft): 2

b) Concrete Pad Width (ft): 2
E c) Concrete Pad Depth (ft): 0.5

(=71

D 4 - Well Casing (in): 2" / Schedule 40 PVC

5 — Well Screen (in): 0.02” / Factory slotted
Screen Interval (ft): 4 - 14

6/7 — Type screen filter: #8/12 silica sand
a) Quantity (lbs): 350

8 — Type of seal (in): 3/8” Bentonite Chips
a) Quantity (Ibs): 100

9 — Grout Mixture: NA
Amount of Cement Used:
a) Amount of bentonite used:
b) Amount of water used (gal):
c) Method of placement:
d) Vol. of well casing grout (gal):

10 — End Cap: Schedule 40 PVC, 2” Dia x 4” Long
Comments:
A= Boring Depth (feet)

B= Borehole Diameter (inches)

C= Length of Screen (feet)
D= Depth to Top of Screen (feet)

H E= Top of Sand Pack (feet)

F= Top of Annular Seal (feet)
G= Top of Grout Seal (feet)
H= Bottom of Screen (feet)




vacobs

PROJECT NUMBER: 704758CH.05.06.FI

WELL NUMBER: NBKK-OU2A2-MW02

WELL COMPLETION DIAGRAM

PROJECT: Site Inspection for PFAS, Naval Base

Kitsap Keyport, Keyport, Washington Terrasonic Rig 150CC

DRILLING METHOD AND EQUIPMENT USED: Sonication (Sonic),

INSTALLATION: KEYPORT_NUWC
SITE: OU 2/Area 2

LOGGER: llka Dinkelman

DRILLING CONTRACTOR: Yellow Jacket
DRILLER NAME:

OUTER DIA : 6 (in) INNER DIA: 4 (in)
WATER LEVEL: 4.9 (ft bgs)

TOTAL WELL DEPTH: 14 (ft)
START: November 4, 2022 END: November 4, 2022

Single Well Above Ground Surface

1 — Ground elevation at well: 25.42 ft

2 — Top of casing elevation: 27.26 ft

3 — Wellhead Cover: 3 (ft), Steel, Riser - casing that is

above the ground surface
a) Concrete Pad Length (ft): 2
b) Concrete Pad Width (ft): 2
c) Concrete Pad Depth (ft): 1.25

4 — Well Casing (in): 2 / Schedule 40 PVC

5 — Well Screen (in): 0.02 / Factory slotted
Screen Interval (ft): 4 - 14

6/7 — Type screen filter: #8/12
a) Quantity: 8

8 — Type of seal (in): 3/8
a) Quantity: 1

9 — Grout Mixture: 0

Amount of Cement Used: 4
a) Amount of bentonite used: 0
b) Amount of water used (gal):
c) Method of placement:
d) Vol. of well casing grout (gal):

10 — End Cap: Schedule 40 PVC, 4 (in), Flat
Comments:

A= Boring Depth (feet)

B= Borehole Diameter (inches)
C= Length of Screen (feet)

D= Depth to Top of Screen (feet)
E= Top of Sand Pack (feet)

F= Top of Annular Seal (feet)
G= Top of Grout Seal (feet)

H= Bottom of Screen (feet)




PROJECT NUMBER: 704758CH.05.06.FI WELL NUMBER: NBKK-OU2A2-MW03

vacobs

WELL COMPLETION DIAGRAM

PROJECT: Site Inspection for PFAS, Naval Base
Kitsap Keyport, Keyport, Washington
INSTALLATION: KEYPORT_NUWC

SITE: OU 2/Area 2

LOGGER: llka Dinkelman, Jordan Peery Lemon
DRILLING CONTRACTOR: Yellow Jacket
DRILLER NAME: Michael Anderson

DRILLING METHOD AND EQUIPMENT USED: Sonication (Sonic),
Terrasonic Rig 150CC

OUTER DIA : 6 (in) INNER DIA: 4 (in)

WATER LEVEL: 4.7 (ft bgs)

TOTAL WELL DEPTH: 14 (ft bgs)
START: November 5, 2022 END: November 5, 2022

1 — Ground elevation at well (ft asml): 23.60

2 — Top of casing elevation (ft asml): 23.18

3 — Wellhead Cover: O (ft), Steel, Flush Mounted

a) Concrete Pad Length (ft): 2

b) Concrete Pad Width (ft): 2
E c) Concrete Pad Depth (ft): 0.5

D 4 —Well Casing (in): 2" / Schedule 40 PVC

5 — Well Screen (in): 0.02” / Factory slotted
Screen Interval (ft): 4 - 14

6/7 — Type screen filter: #12/20 silica sand
a) Quantity (Ibs): 350

8 — Type of seal (in): 3/8” Bentonite Chips
a) Quantity (Ibs): 100

9 — Grout Mixture: NA
Amount of Cement Used:
a) Amount of bentonite used:
b) Amount of water used (gal):
c) Method of placement:
d) Vol. of well casing grout (gal):

10 — End Cap: Schedule 40 PVC, 2" Dia x 4” Long
Comments:
A= Boring Depth (feet)

B= Borehole Diameter (inches)

C= Length of Screen (feet)
D= Depth to Top of Screen (feet)

H E= Top of Sand Pack (feet)

F= Top of Annular Seal (feet)
G= Top of Grout Seal (feet)
H= Bottom of Screen (feet)




PROJECT NUMBER: 704758CH.05.06.FI WELL NUMBER: NBKK-OU2A2-MW04

vacobs

WELL COMPLETION DIAGRAM

PROJECT: Site Inspection for PFAS, Naval Base
Kitsap Keyport, Keyport, Washington
INSTALLATION: KEYPORT_NUWC

SITE: OU 2/Area 2

LOGGER: llka Dinkelman, Jordan Peery Lemon,
Patrick Elliott

DRILLING CONTRACTOR: Yellow Jacket
DRILLER NAME: Michael Anderson

DRILLING METHOD AND EQUIPMENT USED: Sonication (Sonic),
Terrasonic Rig 150CC

OUTER DIA : 6 (in) INNER DIA: 4 (in)

WATER LEVEL: 8.65 (ft bgs)

TOTAL WELL DEPTH: 11 (ft bgs)
START: November 9, 2022 END: November 9, 2022

1 — Ground elevation at well (ft asml): 23.98

2 — Top of casing elevation (ft asml): 23.66

3 — Wellhead Cover: 0 (ft), Steel, Flush Mounted

a) Concrete Pad Length (ft): 2

b) Concrete Pad Width (ft): 2
E c) Concrete Pad Depth (ft): 0.5

(=71

D 4 - Well Casing (in): 2" / Schedule 40 PVC

5 — Well Screen (in): 0.02” / Factory slotted
Screen Interval (ft): 7 - 17

6/7 — Type screen filter: #8/12 silica sand
a) Quantity (lbs): 350

8 — Type of seal (in): 3/8” Bentonite Chips
a) Quantity (Ibs): 100

9 — Grout Mixture: NA
Amount of Cement Used:
a) Amount of bentonite used:
b) Amount of water used (gal):
c) Method of placement:
d) Vol. of well casing grout (gal):

10 — End Cap: Schedule 40 PVC, 2 Dia x 4” Long
Comments:
A= Boring Depth (feet)

B= Borehole Diameter (inches)

C= Length of Screen (feet)
D= Depth to Top of Screen (feet)

H E= Top of Sand Pack (feet)

F= Top of Annular Seal (feet)
G= Top of Grout Seal (feet)
H= Bottom of Screen (feet)




PROJECT NUMBER: 704758CH.05.06.FI WELL NUMBER: NBKK-OU2A2-MW05

vacobs

WELL COMPLETION DIAGRAM

PROJECT: Site Inspection for PFAS, Naval Base
Kitsap Keyport, Keyport, Washington
INSTALLATION: KEYPORT_NUWC

SITE: OU 2/Area 2

LOGGER: llka Dinkelman, Jordan Peery Lemon,
Patrick Elliott

DRILLING CONTRACTOR: Yellow Jacket
DRILLER NAME: Michael Anderson

DRILLING METHOD AND EQUIPMENT USED: Sonication (Sonic),
Terrasonic Rig

OUTER DIA : 6 (in) INNER DIA: 4 (in)

WATER LEVEL: 8.2 (ft bgs)

TOTAL WELL DEPTH: 17 (ft)
START: November 9, 2022 END: November 9, 2022

1 — Ground elevation at well (ft asml): 24.90

2 — Top of casing elevation (ft asml): 24

3 — Wellhead Cover: 0 (ft), Steel, Flush Mounted

a) Concrete Pad Length (ft): 2

b) Concrete Pad Width (ft): 2
E c) Concrete Pad Depth (ft): 0.5

(=71

D 4 - Well Casing (in): 2" / Schedule 40 PVC

5 — Well Screen (in): 0.02” / Factory slotted
Screen Interval (ft): 7 - 17

6/7 — Type screen filter: #8/12
a) Quantity (lbs): 350

8 — Type of seal (in): 3/8” Bentonite Chips
a) Quantity (Ibs): 100

9 — Grout Mixture: NA
Amount of Cement Used:
a) Amount of bentonite used:
b) Amount of water used (gal):
c) Method of placement:
d) Vol. of well casing grout (gal):

10 — End Cap: Schedule 40 PVC, 2” Dia x 4” Long
Comments:
A= Boring Depth (feet)

B= Borehole Diameter (inches)

C= Length of Screen (feet)
D= Depth to Top of Screen (feet)

H E= Top of Sand Pack (feet)

F= Top of Annular Seal (feet)
G= Top of Grout Seal (feet)
H= Bottom of Screen (feet)




vacobs

PROJECT NUMBER: 704758CH.05.06.FI

WELL NUMBER: NBKK-OU2A2-MW06

WELL COMPLETION DIAGRAM

PROJECT: Site Inspection for PFAS, Naval Base

DRILLING METHOD AND EQUIPMENT USED: Sonication (Sonic),

Kitsap Keyport, Keyport, Washington
INSTALLATION: KEYPORT_NUWC
SITE: OU 2/Area 2

LOGGER: Ilka Dinkelman

DRILLING CONTRACTOR: Yellow Jacket
DRILLER NAME: Michael Anderson

Terrasonic Rig 150CC

OUTER DIA : 6 (in) INNER DIA: 4 (in)

WATER LEVEL: 4.8 (ft bgs)

TOTAL WELL DEPTH: 14 (ft)

START: November 9, 2022 END: November 9, 2022

Single Well Above Ground Surface

1 — Ground elevation at well: 20.93 ft

2 — Top of casing elevation: 23.21 ft

3 — Wellhead Cover: 3 (ft), Steel, Riser - casing that is

above the ground surface
a) Concrete Pad Length (ft): 2
b) Concrete Pad Width (ft): 2
c) Concrete Pad Depth (ft): 1.25

4 — Well Casing (in): 2 / Schedule 40 PVC

5 — Well Screen (in): 0.02 / Factory slotted
Screen Interval (ft): 4 - 14

6/7 — Type screen filter: #8/12
a) Quantity: 7

8 — Type of seal (in): 3/8”
a) Quantity: 1

9 — Grout Mixture: 0
Amount of Cement Used: 7
a) Amount of bentonite used:
b) Amount of water used (gal):
c) Method of placement:
d) Vol. of well casing grout (gal):

10 — End Cap: Schedule 40 PVC, 4 (in), Flat
Comments:

A= Boring Depth (feet)

B= Borehole Diameter (inches)
C= Length of Screen (feet)

D= Depth to Top of Screen (feet)
E= Top of Sand Pack (feet)

F= Top of Annular Seal (feet)
G= Top of Grout Seal (feet)

H= Bottom of Screen (feet)




PROJECT NUMBER: 704758CH.05.06.FI WELL NUMBER: NBKK-S7-MW01

vacobs

WELL COMPLETION DIAGRAM

PROJECT: Site Inspection for PFAS, Naval Base
Kitsap Keyport, Keyport, Washington
INSTALLATION: KEYPORT_NUWC

SITE: Site 7

LOGGER: llka Dinkelman

DRILLING CONTRACTOR: Yellow Jacket
DRILLER NAME: Michael Anderson

DRILLING METHOD AND EQUIPMENT USED: Sonication (Sonic),
Terrasonic Rig 150CC

OUTER DIA : 6 (in) INNER DIA: 4 (in)

WATER LEVEL: 10.7 (ft bgs)

TOTAL WELL DEPTH: 29 (ft)
START: October 28, 2022 END: October 28, 2022

Single Well Below Ground Surface

1 — Ground elevation at well: 13.69 ft

2 — Top of casing elevation: 13.33 ft

3 — Wellhead Cover: 0 (ft), Steel, Flush Mounted

a) Concrete Pad Length (ft): 2
E b) Concrete Pad Width (ft): 2
c) Concrete Pad Depth (ft): 1

4 — Well Casing (in): 2 / Schedule 40 PVC

5 — Well Screen (in): 0.02 / Factory slotted
Screen Interval (ft): 9 - 29

6/7 — Type screen filter: #12/20
a) Quantity: 10

8 — Type of seal (in): 3/8”
a) Quantity: 4

9 — Grout Mixture: 0
Amount of Cement Used:
a) Amount of bentonite used:
b) Amount of water used (gal):
c) Method of placement:
d) Vol. of well casing grout (gal):

10 — End Cap: Schedule 40 PVC, 4 (in), Flat
Comments:
A= Boring Depth (feet)

B= Borehole Diameter (inches)
C= Length of Screen (feet)

H D= Depth to Top of Screen (feet)

E= Top of Sand Pack (feet)
F= Top of Annular Seal (feet)
G= Top of Grout Seal (feet)
H= Bottom of Screen (feet)




PROJECT NUMBER: 704758CH.05.06.FI WELL NUMBER: NBKK-S7-MW02

vacobs

WELL COMPLETION DIAGRAM

PROJECT: Site Inspection for PFAS, Naval Base
Kitsap Keyport, Keyport, Washington
INSTALLATION: KEYPORT_NUWC

SITE: Site 7

LOGGER: llka Dinkelman

DRILLING CONTRACTOR: Yellow Jacket
DRILLER NAME: Michael Anderson

DRILLING METHOD AND EQUIPMENT USED: Sonication (Sonic),
Terrasonic Rig 150CC

OUTER DIA : 6 (in) INNER DIA: 4 (in)

WATER LEVEL: 11.3 (ft bgs)

TOTAL WELL DEPTH: 29 (ft)
START: February 18, 2023 END: February 18, 2023

Single Well Below Ground Surface

1 — Ground elevation at well: 15.54 ft

2 — Top of casing elevation: 15.39 ft

3 — Wellhead Cover: 0 (ft), Steel, Flush Mounted

a) Concrete Pad Length (ft): 2
E b) Concrete Pad Width (ft): 2
c) Concrete Pad Depth (ft): 1

4 — Well Casing (in): 2 / Schedule 40 PVC

5 — Well Screen (in): 0.02 / Factory slotted
Screen Interval (ft): 9 - 29

6/7 — Type screen filter: #8/13
a) Quantity: 10

8 — Type of seal (in): 3/8”
a) Quantity: 3

9 — Grout Mixture: 0
Amount of Cement Used:
a) Amount of bentonite used:
b) Amount of water used (gal):
c) Method of placement:
d) Vol. of well casing grout (gal):

10 — End Cap: Schedule 40 PVC, 4 (in), Flat
Comments:
A= Boring Depth (feet)

B= Borehole Diameter (inches)
C= Length of Screen (feet)

H D= Depth to Top of Screen (feet)

E= Top of Sand Pack (feet)
F= Top of Annular Seal (feet)
G= Top of Grout Seal (feet)
H= Bottom of Screen (feet)




PROJECT NUMBER: 704758CH.05.06.FI WELL NUMBER: NBKK-S7-MW04

vacobs

WELL COMPLETION DIAGRAM

PROJECT: Site Inspection for PFAS, Naval Base
Kitsap Keyport, Keyport, Washington
INSTALLATION: KEYPORT_NUWC

SITE: Site 7

LOGGER: llka Dinkelman

DRILLING CONTRACTOR: Yellow Jacket
DRILLER NAME: Michael Anderson

DRILLING METHOD AND EQUIPMENT USED: Sonication (Sonic),
Terrasonic Rig 150CC

OUTER DIA : 6 (in) INNER DIA: 4 (in)

WATER LEVEL: 10.8 (ft bgs)

TOTAL WELL DEPTH: 19 (ft)
START: October 25, 2022 END: October 25, 2022

Single Well Below Ground Surface

1 — Ground elevation at well: 16.08 ft

2 — Top of casing elevation: 15.88 ft

3 — Wellhead Cover: 0 (ft), Steel, Flush Mounted

a) Concrete Pad Length (ft): 2
E b) Concrete Pad Width (ft): 2
c) Concrete Pad Depth (ft): 1

4 — Well Casing (in): 2 / Schedule 40 PVC

5 — Well Screen (in): 0.02 / Factory slotted
Screen Interval (ft): 9 - 19

6/7 — Type screen filter: #8/12
a) Quantity: 5

8 — Type of seal (in): 3/8”
a) Quantity: 4

9 — Grout Mixture: 0

Amount of Cement Used: 0
a) Amount of bentonite used: 0
b) Amount of water used (gal):
c) Method of placement:
d) Vol. of well casing grout (gal):

10 — End Cap: Schedule 40 PVC, 4 (in), Flat
Comments:
A= Boring Depth (feet)

B= Borehole Diameter (inches)
C= Length of Screen (feet)

H D= Depth to Top of Screen (feet)

E= Top of Sand Pack (feet)
F= Top of Annular Seal (feet)
G= Top of Grout Seal (feet)
H= Bottom of Screen (feet)




PROJECT NUMBER: 704758CH.05.06.FI WELL NUMBER: NBKK-S7-MW05

vacobs

WELL COMPLETION DIAGRAM

PROJECT: Site Inspection for PFAS, Naval Base
Kitsap Keyport, Keyport, Washington
INSTALLATION: KEYPORT_NUWC

SITE: Site 7

LOGGER: llka Dinkelman

DRILLING CONTRACTOR: Yellow Jacket
DRILLER NAME: Michael Anderson

DRILLING METHOD AND EQUIPMENT USED: Sonication (Sonic),
Terrasonic Rig 150 CC

OUTER DIA : 6 (in) INNER DIA: 4 (in)

WATER LEVEL: 10.5 (ft bgs)

TOTAL WELL DEPTH: 29 (ft)
START: October 26, 2022 END: October 26, 2022

Single Well Below Ground Surface

1 — Ground elevation at well: 15.68 ft

2 — Top of casing elevation: 15.31 ft

3 — Wellhead Cover: 0 (ft), Steel, Flush Mounted

a) Concrete Pad Length (ft): 2
E b) Concrete Pad Width (ft): 2
c) Concrete Pad Depth (ft): 1

4 — Well Casing (in): 2 / Schedule 40 PVC

5 — Well Screen (in): 0.02 / Factory slotted
Screen Interval (ft): 9 - 29

6/7 — Type screen filter: #8/12
a) Quantity: 12

8 — Type of seal (in): 3/8”
a) Quantity: 4

9 — Grout Mixture: 0
Amount of Cement Used: 0
a) Amount of bentonite used: 0
b) Amount of water used (gal): 0
c) Method of placement: 0
d) Vol. of well casing grout (gal): 0

10 — End Cap: Schedule 40 PVC, 4 (in), Flat
Comments:
A= Boring Depth (feet)

B= Borehole Diameter (inches)
C= Length of Screen (feet)

H D= Depth to Top of Screen (feet)

E= Top of Sand Pack (feet)
F= Top of Annular Seal (feet)
G= Top of Grout Seal (feet)
H= Bottom of Screen (feet)




PROJECT NUMBER: 704758CH.05.06.FI WELL NUMBER: NBKK-LFEX-MW01

vacobs

WELL COMPLETION DIAGRAM

PROJECT: Site Inspection for PFAS, Naval Base
Kitsap Keyport, Keyport, Washington
INSTALLATION: KEYPORT_NUWC

SITE: Landfill Extension

LOGGER: llka Dinkelman, Griffin Riley
DRILLING CONTRACTOR: Yellow Jacket
DRILLER NAME: Michael Anderson

DRILLING METHOD AND EQUIPMENT USED: Sonication (Sonic),
Terrasonic 150CC

OUTER DIA : 6 (in) INNER DIA: 4 (in)

WATER LEVEL: 11.74 (ft bgs)

TOTAL WELL DEPTH: 39 (ft bgs)
START: October 6, 2022 END: October 6, 2022

1 — Ground elevation at well (ft asml): 24.55

2 — Top of casing elevation (ft asml): 24.10

3 — Wellhead Cover: O (ft), Steel, Flush Mounted

a) Concrete Pad Length (ft): 2

b) Concrete Pad Width (ft): 2
c) Concrete Pad Depth (ft): 0.5

4 — Well Casing (in): 2" / Schedule 40 PVC

5 — Well Screen (in): 0.02” / Factory slotted
Screen Interval (ft): 29 - 39

6/7 — Type screen filter: #12/20 silica sand
a) Quantity (Ibs): 300

8 — Type of seal (in): 3/8” Bentonite Chips
a) Quantity (Ibs): 350

9 — Grout Mixture: NA
Amount of Cement Used:
a) Amount of bentonite used:
b) Amount of water used (gal):
c) Method of placement:
d) Vol. of well casing grout (gal):

10 — End Cap: Schedule 40 PVC, 2” Dia x 4” Long
Comments:
A= Boring Depth (feet)

B= Borehole Diameter (inches)

C= Length of Screen (feet)
D= Depth to Top of Screen (feet)

H E= Top of Sand Pack (feet)

F= Top of Annular Seal (feet)
G= Top of Grout Seal (feet)
H= Bottom of Screen (feet)




PROJECT NUMBER: 704758CH.05.06.FI WELL NUMBER: NBKK-LFEX-MW02

vacobs

WELL COMPLETION DIAGRAM

PROJECT: Site Inspection for PFAS, Naval Base
Kitsap Keyport, Keyport, Washington
INSTALLATION: KEYPORT_NUWC

SITE: Landfill Extension

LOGGER: llka Dinkelman, Griffin Riley
DRILLING CONTRACTOR: Yellow Jacket
DRILLER NAME: Michael Anderson

DRILLING METHOD AND EQUIPMENT USED: Sonication (Sonic),
Terrasonic 150CC

OUTER DIA : 6 (in) INNER DIA: 4 (in)

WATER LEVEL: 10.89 (ft bgs)

TOTAL WELL DEPTH: 28 (ft)
START: October 5, 2022 END: October 5, 2022

1 — Ground elevation at well (ft asml): 21.98

2 — Top of casing elevation (ft asml): 21.60

3 — Wellhead Cover: O (ft), Steel, Flush Mounted

a) Concrete Pad Length (ft): 2

b) Concrete Pad Width (ft): 2
c) Concrete Pad Depth (ft): 0.5

4 — Well Casing (in): 2" / Schedule 40 PVC

5 — Well Screen (in): 0.02” / Factory slotted
Screen Interval (ft): 18 - 28

6/7 — Type screen filter: #12/20 silica sand
a) Quantity (Ibs): 450

8 — Type of seal (in): 3/8” Bentonite Chips
a) Quantity (Ibs): 250

9 — Grout Mixture:
Amount of Cement Used:
a) Amount of bentonite used:
b) Amount of water used (gal):
c) Method of placement:
d) Vol. of well casing grout (gal):

10 — End Cap: Schedule 40 PVC, 2" Dia x 4” Long
Comments:
A= Boring Depth (feet)

B= Borehole Diameter (inches)

C= Length of Screen (feet)
D= Depth to Top of Screen (feet)

H E= Top of Sand Pack (feet)

F= Top of Annular Seal (feet)
G= Top of Grout Seal (feet)
H= Bottom of Screen (feet)




PROJECT NUMBER: 704758CH.05.06.FI

vacobs

WELL COMPLETION DIAGRAM

PROJECT: Site Inspection for PFAS, Naval Base
Kitsap Keyport, Keyport, Washington
INSTALLATION: KEYPORT_NUWC

SITE: Landfill Extension

LOGGER: llka Dinkelman, Griffin Riley
DRILLING CONTRACTOR: Yellow Jacket
DRILLER NAME: Michael Anderson

DRILLING METHOD AND EQUIPMENT USED: Sonication (Sonic),
Terrasonic 150CC

OUTER DIA : 6 (in) INNER DIA: 4 (in)

WATER LEVEL: 10.89 (ft bgs)

TOTAL WELL DEPTH: 29.5 (ft bgs)
START: October 5, 2022 END: October 5, 2022

17.5

29.5

19.5

1 — Ground elevation at well (ft asml): 20.13
2 — Top of casing elevation (ft asml): 19.73

3 — Wellhead Cover: O (ft), Steel, Flush Mounted
a) Concrete Pad Length (ft): 2
b) Concrete Pad Width (ft): 2
c) Concrete Pad Depth (ft): 0.5

4 — Well Casing (in): 2" / Schedule 40 PVC

5 — Well Screen (in): 0.02” / Factory slotted
Screen Interval (ft): 19.5-29.5

6/7 — Type screen filter: #12/20
a) Quantity (Ibs): 500

8 — Type of seal (in): 3/8” Bentonite Chips
a) Quantity (Ibs): 350

9 — Grout Mixture: NA
Amount of Cement Used:
a) Amount of bentonite used:
b) Amount of water used (gal):
c) Method of placement:
d) Vol. of well casing grout (gal):

10 — End Cap: Schedule 40 PVC, 2" Dia x 4” Long
Comments:

A= Boring Depth (feet)

B= Borehole Diameter (inches)
C= Length of Screen (feet)

D= Depth to Top of Screen (feet)
E= Top of Sand Pack (feet)

F= Top of Annular Seal (feet)
G= Top of Grout Seal (feet)

H= Bottom of Screen (feet)

WELL NUMBER: NBKK-LFEX-MW03




PROJECT NUMBER: 704758CH.05.06.FI WELL NUMBER: NBKK-LFEX-MW04

vacobs

WELL COMPLETION DIAGRAM

PROJECT: Site Inspection for PFAS, Naval Base
Kitsap Keyport, Keyport, Washington
INSTALLATION: KEYPORT_NUWC

SITE: Landfill Extension

LOGGER: llka Dinkelman, Griffin Riley, Tommy Ta
DRILLING CONTRACTOR: Yellow Jacket
DRILLER NAME: Michael Anderson

DRILLING METHOD AND EQUIPMENT USED: Sonication (Sonic),
Terrasonic 150CC

OUTER DIA : 6 (in) INNER DIA: 4 (in)

WATER LEVEL: 13.14 (ft bgs)

TOTAL WELL DEPTH: 33 (ft bgs)
START: October 8, 2022 END: October 8, 2022

1 — Ground elevation at well (ft asml): 23.27

2 — Top of casing elevation (ft asml): 23.02

3 — Wellhead Cover: O (ft), Steel, Flush Mounted

a) Concrete Pad Length (ft): 2

b) Concrete Pad Width (ft): 2
c) Concrete Pad Depth (ft): 0.5

4 — Well Casing (in): 2 / Schedule 40 PVC

5 — Well Screen (in): 0.02 / Factory slotted
Screen Interval (ft): 23 - 33

6/7 — Type screen filter: #12/20 silica sand
a) Quantity (Ibs): 350

8 — Type of seal (in): 3/8” Bentonite Chips
a) Quantity (Ibs): 300

9 — Grout Mixture: NA
Amount of Cement Used:
a) Amount of bentonite used:
b) Amount of water used (gal):
c) Method of placement:
d) Vol. of well casing grout (gal):

10 — End Cap: Schedule 40 PVC, 2" Dia x 4” Long
Comments:
A= Boring Depth (feet)

B= Borehole Diameter (inches)

C= Length of Screen (feet)
D= Depth to Top of Screen (feet)

H E= Top of Sand Pack (feet)

F= Top of Annular Seal (feet)
G= Top of Grout Seal (feet)
H= Bottom of Screen (feet)




Appendix D
Well Development Logs
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Appendix E
Groundwater Sampling Sheets
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GROUNDWATER SAMPLING DATA SHEET

Client:  NAVFAC Project Number: 9000NVT1.A.PN.EV.03.FI-WS Page: 1 of 1
Location: NCK Keyport Well ID: NBKK-OU2A2-MW1
Event: Sample ID: NBKK-OU2A2-MW1-0623
Date: 6/1/2023 Sampling Team: Eric Storkerson
Weather: Clear, 70's
Total Depth: 13.41 FT.(BTOC) Measuring Device: Peristaltic Pump, Horiba, MultiRae,
Depth to water: () 2.65 FT.(BTOC) Water Level Meter
Water Column: 10.76 FT.
(x) 0.163 GALIFT. Well Dia. Volume
Well Volume: 1.75 GAL. (inches) | (gallons/foot)
Total Purge Vol.: 7.5 GAL. 1 0.041
1.25 0.064
Purge Device: Low-flow with Peristaltic Pump 2 0.163
4 0.653
PARAMETER STABILIZATION CRITERIA
Temp. Cond. DO pH ORP Iy Turbidity DTW
Parameter °C mS/cm mg/L SU NTU ft BTOC
- +0.01 (if <1)[£0.05 (if <1) 10 %
Criteria +0.1 +0.02 (if>1)| £0.2 (if>1) +0.1 +10 <10 NTU 10.3 (low flow)
FIELD PARAMETERS
, Purge Vol. Temp. Cond. DO pH Turbidity DTW Color / Odor /
Time | (gals/min) °C mS/cm mg/L su_ |F" MV hmu it BTOC Comments
11:37 0.16 13.27 0.335 0.18 6.46 -71 24.2 3.01 clear
11:42 0.16 12.79 0.330 0.23 6.07 -58 29.0 3.01 clear
11:47 0.16 12.61 0.326 0.27 6.09 -61 214 3.01 clear
11:52 0.16 12.55 0.327 0.24 6.13 -65 17.3 3.01 clear
11:57 0.16 12.53 0.325 0.38 6.30 -76 15.7 3.01 clear
12:02 0.16 12.52 0.324 0.43 6.27 -76 14.5 3.01 clear
12:07 0.16 12.44 0.325 0.45 6.25 -86 13.8 3.01 clear
12:12 0.16 12.45 0.324 0.46 6.23 -82 13.2 3.01 clear
“Appears
low.
Total: 48 Possible
min Total: 7.5 gal error?
Sample information: method, container number, size, and type, preservative used.
Analysis Preservative Container requirements No. of containers
PFAS none poly bottles
field blank none poly bottles
equipment blank none poly bottles
Observations/Notes: Air Monitoring:
VOC (ppm)= 0.(
Pump Start Time: 11:27 H2S (ppm)
Bladder Initial Fill Time(FT; sec): Final Fill Time: LEL (%)=
Bladder Initial Discharge Time(DT; sec): Final Discharge Time: CO (ppm)=
02 (%)= 21

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

Purge Rate: 0.16 gal/min

Pump Depth: 9 feet below TOC
Sample /Time: 12:15
MS/MSD | Duplicate ID:

Signature(s):

Eric Storkerson
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Appendix F
Groundwater Tidal Influence
Transducer Data
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NBKK-CF-MWO01

Average Hourly | Average Hourly Average Hourly A;f(:iiz:::er:y
Date/Time Pressure (psi) | Temperature (°C) | Depth To Water (ft) Elevation (feet
(692870) (692870) (692870) NAVDSS)
1/1/23 0:00 12.82 14.53 19.31 15.59
1/1/23 1:00 12.72 14.54 19.53 15.37
1/1/23 2:00 12.61 14.53 19.79 15.11
1/1/23 3:00 12.53 14.53 19.98 14.92
1/1/23 4:00 12.49 14.53 20.07 14.83
1/1/23 5:00 12.48 14.53 20.09 14.81
1/1/23 6:00 12.50 14.53 20.05 14.85
1/1/23 7:00 12.53 14.53 19.97 14.93
1/1/23 8:00 12.56 14.53 19.90 15.00
1/1/23 9:00 12.59 14.53 19.84 15.06
1/1/23 10:00 12.60 14.53 19.82 15.08
1/1/23 11:00 12.59 14.53 19.84 15.06
1/1/23 12:00 12.58 14.53 19.87 15.03
1/1/23 13:00 12.57 14.53 19.87 15.03
1/1/23 14:00 12.59 14.53 19.84 15.06
1/1/23 15:00 12.62 14.53 19.76 15.14
1/1/23 16:00 12.68 14.53 19.62 15.28
1/1/23 17:00 12.76 14.52 19.43 15.47
1/1/23 18:00 12.86 14.52 19.22 15.68
1/1/23 19:00 12.95 14.53 19.01 15.89
1/1/23 20:00 13.02 14.53 18.85 16.05
1/1/23 21:00 13.04 14.53 18.79 16.11
1/1/23 22:00 13.01 14.53 18.86 16.04
1/1/23 23:00 12.93 14.53 19.06 15.84
1/2/23 0:00 12.80 14.53 19.36 15.54
1/2/23 1:00 12.65 14.53 19.71 15.19
1/2/23 2:00 12.50 14.53 20.04 14.86
1/2/23 3:00 12.38 14.53 20.32 14.58
1/2/23 4:00 12.30 14.53 20.50 14.40
1/2/23 5:00 12.27 14.53 20.57 14.33
1/2/23 6:00 12.28 14.53 20.55 14.35
1/2/23 7:00 12.32 14.53 20.46 14.44
1/2/23 8:00 12.38 14.53 20.32 14.58
1/2/23 9:00 12.45 14.53 20.17 14.73
1/2/23 10:00 12.51 14.53 20.03 14.87
1/2/23 11:00 12.55 14.53 19.93 14.97
1/2/23 12:00 12.58 14.53 19.87 15.03
1/2/23 13:00 12.60 14.53 19.82 15.08
1/2/23 14:00 12.62 14.52 19.76 15.14
1/2/23 15:00 12.65 14.53 19.69 15.21
1/2/23 16:00 12.70 14.53 19.58 15.32
1/2/23 17:00 12.77 14.53 19.43 15.47
1/2/23 18:00 12.85 14.53 19.24 15.66
1/2/23 19:00 12.94 14.52 19.04 15.86
1/2/23 20:00 13.02 14.53 18.85 16.05
1/2/23 21:00 13.08 14.53 18.72 16.18
1/2/23 22:00 13.09 14.53 18.69 16.21




Average Hourly

Average Hourly

Average Hourly

Average Hourly

Date/Time Pressure (psi) | Temperature (°C) | Depth To Water (ft) EGI(;::::::IZ:;
(692870) (692870) (692870) NAVDSS)
1/2/23 23:00 13.04 14.53 18.80 16.10
1/3/23 0:00 12.93 14.53 19.05 15.85
1/3/23 1:00 12.78 14.53 19.40 15.50
1/3/23 2:00 12.62 14.53 19.77 15.13
1/3/23 3:00 12.46 14.53 20.13 14.77
1/3/23 4:00 12.34 14.53 20.41 14.49
1/3/23 5:00 12.27 14.53 20.58 14.32
1/3/23 6:00 12.25 14.53 20.62 14.28
1/3/23 7:00 12.27 14.53 20.57 14.33
1/3/23 8:00 12.33 14.53 20.43 14.47
1/3/23 9:00 12.41 14.53 20.25 14.65
1/3/23 10:00 12.50 14.53 20.05 14.85
1/3/23 11:00 12.57 14.53 19.88 15.02
1/3/23 12:00 12.63 14.53 19.75 15.15
1/3/23 13:00 12.66 14.53 19.66 15.24
1/3/23 14:00 12.69 14.52 19.61 15.29
1/3/23 15:00 12.71 14.53 19.56 15.34
1/3/23 16:00 12.74 14.53 19.50 15.40
1/3/23 17:00 12.78 14.53 19.40 15.50
1/3/23 18:00 12.83 14.52 19.27 15.63
1/3/23 19:00 12.90 14.53 19.12 15.78
1/3/23 20:00 12.97 14.53 18.96 15.94
1/3/23 21:00 13.03 14.53 18.82 16.08
1/3/23 22:00 13.06 14.53 18.74 16.16
1/3/23 23:00 13.05 14.53 18.78 16.12
1/4/23 0:00 12.96 14.53 18.98 15.92
1/4/23 1:00 12.82 14.53 19.30 15.60
1/4/23 2:00 12.65 14.53 19.70 15.20
1/4/23 3:00 12.47 14.53 20.11 14.79
1/4/23 4:00 12.32 14.53 20.47 14.43
1/4/23 5:00 12.20 14.53 20.73 14.17
1/4/23 6:00 12.15 14.53 20.86 14.04
1/4/23 7:00 12.15 14.53 20.86 14.04
1/4/23 8:00 12.19 14.53 20.76 14.14
1/4/23 9:00 12.27 14.53 20.58 14.32
1/4/23 10:00 12.36 14.53 20.37 14.53
1/4/23 11:00 12.46 14.53 20.14 14.76
1/4/23 12:00 12.54 14.53 19.95 14.95
1/4/23 13:00 12.61 14.53 19.80 15.10
1/4/23 14:00 12.65 14.53 19.70 15.20
1/4/23 15:00 12.68 14.53 19.63 15.27
1/4/23 16:00 12.71 14.53 19.56 15.34
1/4/23 17:00 12.74 14.53 19.48 15.42
1/4/23 18:00 12.79 14.53 19.37 15.53
1/4/23 19:00 12.85 14.53 19.23 15.67
1/4/23 20:00 12.92 14.53 19.07 15.83
1/4/23 21:00 13.00 14.53 18.90 16.00
1/4/23 22:00 13.05 14.53 18.76 16.14




Average Hourly

Average Hourly

Average Hourly

Average Hourly

Date/Time Pressure (psi) | Temperature (°C) | Depth To Water (ft) EGI(;::::::IZ:;
(692870) (692870) (692870) NAVDSS)
1/4/23 23:00 13.07 14.53 18.72 16.18
1/5/23 0:00 13.04 14.53 18.81 16.09
1/5/23 1:00 12.93 14.53 19.05 15.85
1/5/23 2:00 12.78 14.53 19.41 15.49
1/5/23 3:00 12.60 14.53 19.82 15.08
1/5/23 4:00 12.42 14.53 20.23 14.67
1/5/23 5:00 12.28 14.53 20.55 14.35
1/5/23 6:00 12.19 14.53 20.75 14.15
1/5/23 7:00 12.16 14.53 20.82 14.08
1/5/23 8:00 12.19 14.53 20.76 14.14
1/5/23 9:00 12.26 14.53 20.59 14.31
1/5/23 10:00 12.36 14.53 20.36 14.54
1/5/23 11:00 12.48 14.53 20.10 14.80
1/5/23 12:00 12.58 14.53 19.85 15.05
1/5/23 13:00 12.67 14.53 19.65 15.25
1/5/23 14:00 12.73 14.53 19.51 15.39
1/5/23 15:00 12.77 14.53 19.41 15.49
1/5/23 16:00 12.81 14.53 19.34 15.56
1/5/23 17:00 12.83 14.53 19.27 15.63
1/5/23 18:00 12.87 14.53 19.19 15.71
1/5/23 19:00 12.92 14.53 19.08 15.82
1/5/23 20:00 12.98 14.53 18.93 15.97
1/5/23 21:00 13.05 14.53 18.78 16.12
1/5/23 22:00 13.11 14.53 18.63 16.27
1/5/23 23:00 13.16 14.53 18.52 16.38
1/6/23 0:00 13.16 14.53 18.53 16.37
1/6/23 1:00 13.09 14.53 18.68 16.22
1/6/23 2:00 12.96 14.53 18.98 15.92
1/6/23 3:00 12.79 14.53 19.38 15.52
1/6/23 4:00 12.61 14.54 19.80 15.10
1/6/23 5:00 12.44 14.54 20.19 14.71
1/6/23 6:00 12.31 14.53 20.49 14.41
1/6/23 7:00 12.23 14.53 20.66 14.24
1/6/23 8:00 12.22 14.53 20.70 14.20
1/6/23 9:00 12.26 14.53 20.61 14.29
1/6/23 10:00 12.33 14.53 20.43 14.47
1/6/23 11:00 12.43 14.53 20.21 14.69
1/6/23 12:00 12.53 14.53 19.97 14.93
1/6/23 13:00 12.62 14.53 19.76 15.14
1/6/23 14:00 12.69 14.53 19.60 15.30
1/6/23 15:00 12.73 14.53 19.51 15.39
1/6/23 16:00 12.76 14.53 19.45 15.45
1/6/23 17:00 12.77 14.53 19.41 15.49
1/6/23 18:00 12.79 14.53 19.36 15.54
1/6/23 19:00 12.83 14.53 19.28 15.62
1/6/23 20:00 12.88 14.53 19.16 15.74
1/6/23 21:00 12.95 14.53 18.99 15.91
1/6/23 22:00 13.03 14.53 18.83 16.07




Average Hourly

Average Hourly

Average Hourly

Average Hourly

Date/Time Pressure (psi) | Temperature (°C) | Depth To Water (ft) EGI(;:::::::V?::;
(692870) (692870) (692870) NAVDSS)
1/6/23 23:00 13.09 14.53 18.68 16.22
1/7/23 0:00 13.13 14.53 18.59 16.31
1/7/23 1:00 13.11 14.53 18.63 16.27
1/7/23 2:00 13.02 14.53 18.84 16.06
1/7/23 3:00 12.88 14.53 19.17 15.73
1/7/23 4:00 12.70 14.54 19.58 15.32
1/7/23 5:00 12.52 14.53 20.00 14.90
1/7/23 6:00 12.37 14.53 20.35 14.55
1/7/23 7:00 12.26 14.53 20.59 14.31
1/7/23 8:00 12.22 14.53 20.70 14.20
1/7/23 9:00 12.23 14.53 20.67 14.23
1/7/23 10:00 12.29 14.53 20.53 14.37
1/7/23 11:00 12.39 14.53 20.31 14.59
1/7/23 12:00 12.50 14.53 20.05 14.85
1/7/23 13:00 12.61 14.53 19.79 15.11
1/7/23 14:00 12.70 14.53 19.57 15.33
1/7/23 15:00 12.77 14.53 19.42 15.48
1/7/23 16:00 12.82 14.53 19.32 15.58
1/7/23 17:00 12.84 14.53 19.25 15.65
1/7/23 18:00 12.87 14.53 19.19 15.71
1/7/23 19:00 12.90 14.53 19.12 15.78
1/7/23 20:00 12.94 14.53 19.02 15.88
1/7/23 21:00 13.00 14.53 18.89 16.01
1/7/23 22:00 13.07 14.53 18.73 16.17
1/7/23 23:00 13.14 14.53 18.57 16.33
1/8/23 0:00 13.18 14.53 18.47 16.43




NBKK-CF-MW02

Average Hourly | Average Hourly Average Hourly A;f(:iiz:::er:y
Date/Time Pressure (psi) | Temperature (°C) | Depth To Water (ft) Elevation (feet
(836293) (836293) (836293) NAVDSS)
1/1/23 0:00 15.30 15.68 24.55 18.25
1/1/23 1:00 15.23 15.68 24.71 18.09
1/1/23 2:00 15.14 15.68 24.90 17.90
1/1/23 3:00 15.08 15.68 25.04 17.76
1/1/23 4:00 15.05 15.68 25.12 17.68
1/1/23 5:00 15.04 15.68 25.14 17.66
1/1/23 6:00 15.05 15.68 25.12 17.68
1/1/23 7:00 15.07 15.68 25.08 17.72
1/1/23 8:00 15.09 15.68 25.03 17.77
1/1/23 9:00 15.10 15.68 25.00 17.80
1/1/23 10:00 15.10 15.68 25.00 17.80
1/1/23 11:00 15.09 15.68 25.03 17.77
1/1/23 12:00 15.07 15.68 25.06 17.74
1/1/23 13:00 15.06 15.68 25.08 17.72
1/1/23 14:00 15.07 15.68 25.08 17.72
1/1/23 15:00 15.09 15.68 25.03 17.77
1/1/23 16:00 15.13 15.68 24.93 17.87
1/1/23 17:00 15.19 15.68 24.79 18.01
1/1/23 18:00 15.26 15.68 24.62 18.18
1/1/23 19:00 15.34 15.68 24.45 18.35
1/1/23 20:00 15.40 15.68 24.30 18.50
1/1/23 21:00 15.44 15.68 24.22 18.58
1/1/23 22:00 15.43 15.68 24.25 18.55
1/1/23 23:00 15.37 15.68 24.37 18.43
1/2/23 0:00 15.29 15.68 24.57 18.23
1/2/23 1:00 15.19 15.69 24.80 18.00
1/2/23 2:00 15.08 15.68 25.05 17.75
1/2/23 3:00 14.99 15.68 25.25 17.55
1/2/23 4:00 14.93 15.69 25.39 17.41
1/2/23 5:00 14.90 15.68 25.46 17.34
1/2/23 6:00 14.90 15.68 25.47 17.33
1/2/23 7:00 14.92 15.68 25.42 17.38
1/2/23 8:00 14.95 15.68 25.34 17.46
1/2/23 9:00 15.00 15.68 25.24 17.56
1/2/23 10:00 15.03 15.68 25.15 17.65
1/2/23 11:00 15.06 15.68 25.09 17.71
1/2/23 12:00 15.07 15.68 25.06 17.74
1/2/23 13:00 15.09 15.68 25.04 17.76
1/2/23 14:00 15.10 15.68 25.01 17.79
1/2/23 15:00 15.11 15.68 24.97 17.83
1/2/23 16:00 15.15 15.68 24.89 17.91
1/2/23 17:00 15.20 15.68 24.77 18.03
1/2/23 18:00 15.26 15.68 24.63 18.17
1/2/23 19:00 15.33 15.68 24.46 18.34
1/2/23 20:00 15.41 15.68 24.29 18.51
1/2/23 21:00 15.46 15.68 24.17 18.63
1/2/23 22:00 15.49 15.68 24.11 18.69




Average Hourly

Average Hourly

Average Hourly

Average Hourly

Date/Time Pressure (psi) | Temperature (°C) | Depth To Water (ft) EGI(;::::::IZ:;
(836293) (836293) (836293) NAVDSS)
1/2/23 23:00 15.46 15.68 24.17 18.63
1/3/23 0:00 15.39 15.68 24.33 18.47
1/3/23 1:00 15.29 15.69 24.56 18.24
1/3/23 2:00 15.18 15.68 24.82 17.98
1/3/23 3:00 15.06 15.68 25.08 17.72
1/3/23 4:00 14.97 15.68 25.30 17.50
1/3/23 5:00 14.91 15.68 25.45 17.35
1/3/23 6:00 14.88 15.68 25.51 17.29
1/3/23 7:00 14.89 15.68 25.49 17.31
1/3/23 8:00 14.92 15.68 25.42 17.38
1/3/23 9:00 14.97 15.68 25.31 17.49
1/3/23 10:00 15.02 15.68 25.18 17.62
1/3/23 11:00 15.07 15.68 25.07 17.73
1/3/23 12:00 15.10 15.68 24.99 17.81
1/3/23 13:00 15.12 15.68 24.95 17.85
1/3/23 14:00 15.14 15.68 24.92 17.88
1/3/23 15:00 15.15 15.68 24.89 17.91
1/3/23 16:00 15.17 15.68 24.85 17.95
1/3/23 17:00 15.20 15.68 24.77 18.03
1/3/23 18:00 15.24 15.68 24.67 18.13
1/3/23 19:00 15.30 15.68 24.54 18.26
1/3/23 20:00 15.36 15.68 24.40 18.40
1/3/23 21:00 15.42 15.68 24.26 18.54
1/3/23 22:00 15.46 15.68 24.17 18.63
1/3/23 23:00 15.46 15.68 24.17 18.63
1/4/23 0:00 15.41 15.69 24.29 18.51
1/4/23 1:00 15.32 15.68 24.50 18.30
1/4/23 2:00 15.20 15.69 24.78 18.02
1/4/23 3:00 15.07 15.68 25.07 17.73
1/4/23 4:00 14.95 15.69 25.35 17.45
1/4/23 5:00 14.86 15.68 25.56 17.24
1/4/23 6:00 14.81 15.68 25.68 17.12
1/4/23 7:00 14.79 15.68 25.72 17.08
1/4/23 8:00 14.81 15.68 25.67 17.13
1/4/23 9:00 14.85 15.68 25.57 17.23
1/4/23 10:00 14.91 15.68 25.43 17.37
1/4/23 11:00 14.98 15.68 25.29 17.51
1/4/23 12:00 15.03 15.68 25.15 17.65
1/4/23 13:00 15.07 15.68 25.06 17.74
1/4/23 14:00 15.10 15.68 25.00 17.80
1/4/23 15:00 15.12 15.68 24.95 17.85
1/4/23 16:00 15.14 15.68 24.91 17.89
1/4/23 17:00 15.16 15.68 24.85 17.95
1/4/23 18:00 15.20 15.68 24.77 18.03
1/4/23 19:00 15.25 15.68 24.65 18.15
1/4/23 20:00 15.31 15.68 24.51 18.29
1/4/23 21:00 15.38 15.68 24.35 18.45
1/4/23 22:00 15.44 15.68 24.22 18.58




Average Hourly

Average Hourly

Average Hourly

Average Hourly

Date/Time Pressure (psi) | Temperature (°C) | Depth To Water (ft) EGI(;::::::IZ:;
(836293) (836293) (836293) NAVDSS)
1/4/23 23:00 15.47 15.68 24.14 18.66
1/5/23 0:00 15.46 15.68 24.17 18.63
1/5/23 1:00 15.39 15.68 24.32 18.48
1/5/23 2:00 15.29 15.69 24.56 18.24
1/5/23 3:00 15.16 15.69 24.85 17.95
1/5/23 4:00 15.04 15.69 25.15 17.65
1/5/23 5:00 14.93 15.69 25.40 17.40
1/5/23 6:00 14.85 15.68 25.57 17.23
1/5/23 7:00 14.82 15.68 25.66 17.14
1/5/23 8:00 14.82 15.68 25.64 17.16
1/5/23 9:00 14.86 15.68 25.55 17.25
1/5/23 10:00 14.92 15.68 25.41 17.39
1/5/23 11:00 15.00 15.68 25.24 17.56
1/5/23 12:00 15.07 15.68 25.07 17.73
1/5/23 13:00 15.13 15.68 24.93 17.87
1/5/23 14:00 15.17 15.68 24.84 17.96
1/5/23 15:00 15.20 15.68 24.78 18.02
1/5/23 16:00 15.22 15.68 24.73 18.07
1/5/23 17:00 15.24 15.68 24.68 18.12
1/5/23 18:00 15.26 15.68 24.62 18.18
1/5/23 19:00 15.30 15.68 24.53 18.27
1/5/23 20:00 15.36 15.68 24.41 18.39
1/5/23 21:00 15.42 15.67 24.27 18.53
1/5/23 22:00 15.48 15.68 24.13 18.67
1/5/23 23:00 15.52 15.68 24.02 18.78
1/6/23 0:00 15.54 15.68 23.99 18.81
1/6/23 1:00 15.50 15.68 24.08 18.72
1/6/23 2:00 15.41 15.68 24.27 18.53
1/6/23 3:00 15.30 15.68 24.54 18.26
1/6/23 4:00 15.17 15.69 24.84 17.96
1/6/23 5:00 15.04 15.68 25.14 17.66
1/6/23 6:00 14.94 15.68 25.38 17.42
1/6/23 7:00 14.87 15.68 25.53 17.27
1/6/23 8:00 14.84 15.68 25.59 17.21
1/6/23 9:00 14.86 15.68 25.56 17.24
1/6/23 10:00 14.90 15.68 25.46 17.34
1/6/23 11:00 14.96 15.68 25.32 17.48
1/6/23 12:00 15.03 15.68 25.16 17.64
1/6/23 13:00 15.09 15.68 25.02 17.78
1/6/23 14:00 15.14 15.68 24.92 17.88
1/6/23 15:00 15.16 15.68 24.86 17.94
1/6/23 16:00 15.18 15.68 24.83 17.97
1/6/23 17:00 15.19 15.68 24.80 18.00
1/6/23 18:00 15.20 15.68 24.77 18.03
1/6/23 19:00 15.23 15.68 24.70 18.10
1/6/23 20:00 15.27 15.68 24.60 18.20
1/6/23 21:00 15.33 15.68 24.46 18.34
1/6/23 22:00 15.40 15.68 24.31 18.49




Average Hourly

Average Hourly

Average Hourly

Average Hourly

Date/Time Pressure (psi) | Temperature (°C) | Depth To Water (ft) EGI(;:::::::V?::;
(836293) (836293) (836293) NAVDSS)
1/6/23 23:00 15.46 15.68 24.17 18.63
1/7/23 0:00 15.50 15.67 24.08 18.72
1/7/23 1:00 15.50 15.68 24.07 18.73
1/7/23 2:00 15.45 15.68 24.19 18.61
1/7/23 3:00 15.35 15.68 24.41 18.39
1/7/23 4:00 15.23 15.68 24.69 18.11
1/7/23 5:00 15.10 15.68 24.99 17.81
1/7/23 6:00 14.99 15.69 25.26 17.54
1/7/23 7:00 14.90 15.68 25.46 17.34
1/7/23 8:00 14.85 15.68 25.57 17.23
1/7/23 9:00 14.85 15.68 25.58 17.22
1/7/23 10:00 14.88 15.68 25.51 17.29
1/7/23 11:00 14.94 15.68 25.37 17.43
1/7/23 12:00 15.01 15.68 25.20 17.60
1/7/23 13:00 15.09 15.68 25.02 17.78
1/7/23 14:00 15.15 15.68 24.87 17.93
1/7/23 15:00 15.20 15.68 24.77 18.03
1/7/23 16:00 15.23 15.68 24.70 18.10
1/7/23 17:00 15.25 15.68 24.65 18.15
1/7/23 18:00 15.27 15.68 24.61 18.19
1/7/23 19:00 15.29 15.68 24.56 18.24
1/7/23 20:00 15.33 15.68 24.48 18.32
1/7/23 21:00 15.38 15.68 24.36 18.44
1/7/23 22:00 15.44 15.68 24.22 18.58
1/7/23 23:00 15.50 15.68 24.07 18.73
1/8/23 0:00 15.55 15.68 23.97 18.83




NBKK-CF-MW02

Average Hourly | Average Hourly Average Hourly A;f(:iiz:::er:y
Date/Time Pressure (psi) | Temperature (°C) | Depth To Water (ft) Elevation (feet
(694389) (694389) (694389) NAVDSS)
1/1/23 0:00 12.84 14.60 18.86 17.64
1/1/23 1:00 12.77 14.60 19.01 17.49
1/1/23 2:00 12.70 14.60 19.18 17.32
1/1/23 3:00 12.65 14.60 19.30 17.20
1/1/23 4:00 12.62 14.60 19.36 17.14
1/1/23 5:00 12.61 14.60 19.38 17.12
1/1/23 6:00 12.62 14.60 19.36 17.14
1/1/23 7:00 12.63 14.60 19.33 17.17
1/1/23 8:00 12.65 14.60 19.29 17.21
1/1/23 9:00 12.66 14.60 19.27 17.23
1/1/23 10:00 12.65 14.60 19.28 17.22
1/1/23 11:00 12.64 14.60 19.31 17.19
1/1/23 12:00 12.63 14.60 19.33 17.17
1/1/23 13:00 12.63 14.60 19.33 17.17
1/1/23 14:00 12.64 14.60 19.31 17.19
1/1/23 15:00 12.67 14.60 19.25 17.25
1/1/23 16:00 12.71 14.60 19.14 17.36
1/1/23 17:00 12.77 14.60 19.00 17.50
1/1/23 18:00 12.85 14.60 18.84 17.66
1/1/23 19:00 12.92 14.59 18.67 17.83
1/1/23 20:00 12.97 14.60 18.55 17.95
1/1/23 21:00 12.99 14.60 18.49 18.01
1/1/23 22:00 12.97 14.60 18.54 17.96
1/1/23 23:00 12.91 14.60 18.69 17.81
1/2/23 0:00 12.82 14.60 18.90 17.60
1/2/23 1:00 12.72 14.61 19.13 17.37
1/2/23 2:00 12.62 14.61 19.36 17.14
1/2/23 3:00 12.54 14.60 19.54 16.96
1/2/23 4:00 12.49 14.60 19.66 16.84
1/2/23 5:00 12.46 14.60 19.72 16.78
1/2/23 6:00 12.47 14.60 19.71 16.79
1/2/23 7:00 12.49 14.60 19.66 16.84
1/2/23 8:00 12.52 14.60 19.59 16.91
1/2/23 9:00 12.56 14.60 19.50 17.00
1/2/23 10:00 12.59 14.60 19.42 17.08
1/2/23 11:00 12.61 14.60 19.37 17.13
1/2/23 12:00 12.63 14.60 19.34 17.16
1/2/23 13:00 12.64 14.60 19.30 17.20
1/2/23 14:00 12.66 14.60 19.27 17.23
1/2/23 15:00 12.68 14.60 19.21 17.29
1/2/23 16:00 12.72 14.60 19.13 17.37
1/2/23 17:00 12.77 14.60 19.01 17.49
1/2/23 18:00 12.83 14.60 18.86 17.64
1/2/23 19:00 12.91 14.60 18.70 17.80
1/2/23 20:00 12.97 14.60 18.54 17.96
1/2/23 21:00 13.02 14.60 18.43 18.07
1/2/23 22:00 13.04 14.60 18.40 18.10




Average Hourly

Average Hourly

Average Hourly

Average Hourly

Date/Time Pressure (psi) | Temperature (°C) | Depth To Water (ft) EGI(;::::::IZ:;
(694389) (694389) (694389) NAVDSS)
1/2/23 23:00 13.00 14.60 18.49 18.01
1/3/23 0:00 12.92 14.60 18.67 17.83
1/3/23 1:00 12.82 14.61 18.91 17.59
1/3/23 2:00 12.70 14.61 19.16 17.34
1/3/23 3:00 12.60 14.61 19.40 17.10
1/3/23 4:00 12.52 14.60 19.59 16.91
1/3/23 5:00 12.47 14.60 19.71 16.79
1/3/23 6:00 12.45 14.60 19.75 16.75
1/3/23 7:00 12.46 14.60 19.73 16.77
1/3/23 8:00 12.49 14.60 19.66 16.84
1/3/23 9:00 12.54 14.60 19.55 16.95
1/3/23 10:00 12.58 14.60 19.44 17.06
1/3/23 11:00 12.63 14.60 19.34 17.16
1/3/23 12:00 12.66 14.60 19.26 17.24
1/3/23 13:00 12.68 14.60 19.22 17.28
1/3/23 14:00 12.69 14.60 19.19 17.31
1/3/23 15:00 12.71 14.60 19.15 17.35
1/3/23 16:00 12.74 14.60 19.09 17.41
1/3/23 17:00 12.77 14.60 19.01 17.49
1/3/23 18:00 12.82 14.60 18.90 17.60
1/3/23 19:00 12.87 14.60 18.77 17.73
1/3/23 20:00 12.93 14.60 18.63 17.87
1/3/23 21:00 12.99 14.60 18.51 17.99
1/3/23 22:00 13.02 14.60 18.43 18.07
1/3/23 23:00 13.01 14.60 18.47 18.03
1/4/23 0:00 12.94 14.61 18.62 17.88
1/4/23 1:00 12.84 14.60 18.85 17.65
1/4/23 2:00 12.72 14.61 19.13 17.37
1/4/23 3:00 12.60 14.61 19.41 17.09
1/4/23 4:00 12.49 14.61 19.66 16.84
1/4/23 5:00 12.41 14.61 19.84 16.66
1/4/23 6:00 12.37 14.61 19.93 16.57
1/4/23 7:00 12.36 14.61 19.95 16.55
1/4/23 8:00 12.39 14.60 19.90 16.60
1/4/23 9:00 12.43 14.60 19.80 16.70
1/4/23 10:00 12.48 14.60 19.67 16.83
1/4/23 11:00 12.54 14.61 19.53 16.97
1/4/23 12:00 12.59 14.61 19.42 17.08
1/4/23 13:00 12.63 14.60 19.33 17.17
1/4/23 14:00 12.66 14.60 19.27 17.23
1/4/23 15:00 12.68 14.60 19.22 17.28
1/4/23 16:00 12.71 14.60 19.16 17.34
1/4/23 17:00 12.73 14.61 19.10 17.40
1/4/23 18:00 12.77 14.60 19.00 17.50
1/4/23 19:00 12.83 14.60 18.88 17.62
1/4/23 20:00 12.89 14.60 18.74 17.76
1/4/23 21:00 12.96 14.60 18.58 17.92
1/4/23 22:00 13.01 14.60 18.46 18.04




Average Hourly

Average Hourly

Average Hourly

Average Hourly

Date/Time Pressure (psi) | Temperature (°C) | Depth To Water (ft) EGI(;::::::IZ:;
(694389) (694389) (694389) NAVDSS)
1/4/23 23:00 13.03 14.61 18.41 18.09
1/5/23 0:00 13.00 14.61 18.48 18.02
1/5/23 1:00 12.92 14.61 18.66 17.84
1/5/23 2:00 12.81 14.61 18.91 17.59
1/5/23 3:00 12.69 14.61 19.20 17.30
1/5/23 4:00 12.57 14.61 19.47 17.03
1/5/23 5:00 12.47 14.61 19.70 16.80
1/5/23 6:00 12.41 14.61 19.84 16.66
1/5/23 7:00 12.39 14.60 19.89 16.61
1/5/23 8:00 12.40 14.61 19.86 16.64
1/5/23 9:00 12.44 14.61 19.77 16.73
1/5/23 10:00 12.50 14.61 19.63 16.87
1/5/23 11:00 12.57 14.61 19.47 17.03
1/5/23 12:00 12.64 14.61 19.32 17.18
1/5/23 13:00 12.69 14.61 19.20 17.30
1/5/23 14:00 12.72 14.60 19.12 17.38
1/5/23 15:00 12.75 14.61 19.05 17.45
1/5/23 16:00 12.78 14.61 18.99 17.51
1/5/23 17:00 12.80 14.61 18.94 17.56
1/5/23 18:00 12.83 14.60 18.87 17.63
1/5/23 19:00 12.87 14.61 18.77 17.73
1/5/23 20:00 12.93 14.61 18.65 17.85
1/5/23 21:00 12.99 14.61 18.51 17.99
1/5/23 22:00 13.05 14.61 18.37 18.13
1/5/23 23:00 13.09 14.61 18.28 18.22
1/6/23 0:00 13.09 14.61 18.27 18.23
1/6/23 1:00 13.04 14.61 18.40 18.10
1/6/23 2:00 12.94 14.61 18.62 17.88
1/6/23 3:00 12.82 14.61 18.89 17.61
1/6/23 4:00 12.70 14.61 19.18 17.32
1/6/23 5:00 12.58 14.61 19.45 17.05
1/6/23 6:00 12.49 14.62 19.65 16.85
1/6/23 7:00 12.44 14.61 19.78 16.72
1/6/23 8:00 12.42 14.61 19.81 16.69
1/6/23 9:00 12.44 14.61 19.77 16.73
1/6/23 10:00 12.48 14.61 19.67 16.83
1/6/23 11:00 12.54 14.61 19.54 16.96
1/6/23 12:00 12.60 14.61 19.40 17.10
1/6/23 13:00 12.66 14.61 19.27 17.23
1/6/23 14:00 12.70 14.60 19.18 17.32
1/6/23 15:00 12.72 14.61 19.13 17.37
1/6/23 16:00 12.74 14.61 19.09 17.41
1/6/23 17:00 12.75 14.61 19.05 17.45
1/6/23 18:00 12.77 14.61 19.00 17.50
1/6/23 19:00 12.80 14.61 18.93 17.57
1/6/23 20:00 12.85 14.61 18.82 17.68
1/6/23 21:00 12.91 14.61 18.69 17.81
1/6/23 22:00 12.97 14.61 18.54 17.96




Average Hourly

Average Hourly

Average Hourly

Average Hourly

Date/Time Pressure (psi) | Temperature (°C) | Depth To Water (ft) EGI(;:::::::V?::;
(694389) (694389) (694389) NAVDSS)
1/6/23 23:00 13.03 14.61 18.41 18.09
1/7/23 0:00 13.07 14.61 18.32 18.18
1/7/23 1:00 13.05 14.61 18.35 18.15
1/7/23 2:00 12.98 14.62 18.52 17.98
1/7/23 3:00 12.88 14.61 18.75 17.75
1/7/23 4:00 12.76 14.61 19.03 17.47
1/7/23 5:00 12.64 14.62 19.31 17.19
1/7/23 6:00 12.53 14.62 19.56 16.94
1/7/23 7:00 12.46 14.61 19.72 16.78
1/7/23 8:00 12.43 14.62 19.80 16.70
1/7/23 9:00 12.43 14.61 19.79 16.71
1/7/23 10:00 12.47 14.61 19.71 16.79
1/7/23 11:00 12.53 14.61 19.58 16.92
1/7/23 12:00 12.59 14.61 19.42 17.08
1/7/23 13:00 12.66 14.61 19.26 17.24
1/7/23 14:00 12.72 14.61 19.12 17.38
1/7/23 15:00 12.76 14.61 19.03 17.47
1/7/23 16:00 12.79 14.62 18.96 17.54
1/7/23 17:00 12.81 14.61 18.91 17.59
1/7/23 18:00 12.83 14.61 18.86 17.64
1/7/23 19:00 12.86 14.61 18.81 17.69
1/7/23 20:00 12.90 14.61 18.71 17.79
1/7/23 21:00 12.95 14.61 18.59 17.91
1/7/23 22:00 13.01 14.61 18.45 18.05
1/7/23 23:00 13.08 14.61 18.31 18.19
1/8/23 0:00 13.12 14.62 18.21 18.29




NBKK-OUA5-MWO01

Average Hourly

Average Hourly

Average Hourly

Average Hourly
Groundwater

Date/Time Pressure (psi) | Temperature (°C) | Depth To Water (ft) )
(694170) (694170) (694170) Elevation (feet
NAVDSS8)
1/1/23 0:00 18.68 12.71 15.03 6.41
1/1/23 1:00 18.90 12.71 14.51 6.93
1/1/23 2:00 19.17 12.71 13.89 7.55
1/1/23 3:00 19.35 12.71 13.48 7.96
1/1/23 4:00 19.43 12.71 13.29 8.15
1/1/23 5:00 19.43 12.71 13.29 8.15
1/1/23 6:00 19.37 12.71 13.43 8.01
1/1/23 7:00 19.29 12.71 13.62 7.82
1/1/23 8:00 19.23 12.72 13.74 7.70
1/1/23 9:00 19.27 12.72 13.66 7.78
1/1/23 10:00 19.42 12.72 13.32 8.12
1/1/23 11:00 19.64 12.71 12.80 8.64
1/1/23 12:00 19.90 12.72 12.20 9.24
1/1/23 13:00 20.14 12.72 11.64 9.80
1/1/23 14:00 20.28 12.71 11.33 10.11
1/1/23 15:00 20.25 12.72 11.40 10.04
1/1/23 16:00 20.05 12.71 11.85 9.59
1/1/23 17:00 19.72 12.71 12.62 8.82
1/1/23 18:00 19.28 12.72 13.63 7.81
1/1/23 19:00 18.82 12.71 14.70 6.74
1/1/23 20:00 18.38 12.72 15.71 5.73
1/1/23 21:00 18.05 12.72 16.48 4.96
1/1/23 22:00 17.88 12.71 16.88 4.56
1/1/23 23:00 17.88 12.71 16.87 4.57
1/2/23 0:00 18.05 12.72 16.47 4.97
1/2/23 1:00 18.38 12.72 15.72 5.72
1/2/23 2:00 18.77 12.71 14.82 6.62
1/2/23 3:00 19.13 12.71 13.98 7.46
1/2/23 4:00 19.41 12.72 13.34 8.10
1/2/23 5:00 19.57 12.72 12.97 8.47
1/2/23 6:00 19.64 12.71 12.81 8.63
1/2/23 7:00 19.64 12.71 12.81 8.63
1/2/23 8:00 19.58 12.71 12.94 8.50
1/2/23 9:00 19.54 12.72 13.03 8.41
1/2/23 10:00 19.57 12.71 12.96 8.48
1/2/23 11:00 19.69 12.72 12.69 8.75
1/2/23 12:00 19.87 12.72 12.26 9.18
1/2/23 13:00 20.07 12.71 11.81 9.63
1/2/23 14:00 20.26 12.71 11.38 10.06
1/2/23 15:00 20.33 12.71 11.21 10.23
1/2/23 16:00 20.25 12.71 11.39 10.05
1/2/23 17:00 20.02 12.71 11.93 9.51
1/2/23 18:00 19.65 12.71 12.77 8.67
1/2/23 19:00 19.20 12.71 13.83 7.61
1/2/23 20:00 18.71 12.71 14.94 6.50
1/2/23 21:00 18.27 12.72 15.96 5.48
1/2/23 22:00 17.95 12.71 16.70 4.74




Average Hourly

Average Hourly

Average Hourly

Average Hourly

Date/Time Pressure (psi) | Temperature (°C) | Depth To Water (ft) EGI(;::::::IZ:;
(694170) (694170) (694170) NAVDSS)
1/2/23 23:00 17.82 12.71 17.01 4.43
1/3/23 0:00 17.87 12.72 16.88 4.56
1/3/23 1:00 18.11 12.72 16.34 5.10
1/3/23 2:00 18.50 12.71 15.43 6.01
1/3/23 3:00 18.97 12.71 14.35 7.09
1/3/23 4:00 19.40 12.72 13.36 8.08
1/3/23 5:00 19.71 12.71 12.64 8.80
1/3/23 6:00 19.89 12.71 12.23 9.21
1/3/23 7:00 19.94 12.71 12.11 9.33
1/3/23 8:00 19.91 12.71 12.17 9.27
1/3/23 9:00 19.82 12.71 12.38 9.06
1/3/23 10:00 19.74 12.72 12.57 8.87
1/3/23 11:00 19.72 12.71 12.62 8.82
1/3/23 12:00 19.79 12.72 12.46 8.98
1/3/23 13:00 19.93 12.71 12.14 9.30
1/3/23 14:00 20.07 12.71 11.81 9.63
1/3/23 15:00 20.17 12.71 11.57 9.87
1/3/23 16:00 20.18 12.71 11.56 9.88
1/3/23 17:00 20.04 12.71 11.88 9.56
1/3/23 18:00 19.74 12.71 12.57 8.87
1/3/23 19:00 19.33 12.72 13.52 7.92
1/3/23 20:00 18.86 12.72 14.61 6.83
1/3/23 21:00 18.37 12.72 15.73 5.71
1/3/23 22:00 17.94 12.72 16.72 4.72
1/3/23 23:00 17.67 12.72 17.35 4.09
1/4/23 0:00 17.61 12.72 17.50 3.94
1/4/23 1:00 17.73 12.72 17.21 4.23
1/4/23 2:00 18.06 12.72 16.45 4.99
1/4/23 3:00 18.54 12.71 15.34 6.10
1/4/23 4:00 19.06 12.72 14.14 7.30
1/4/23 5:00 19.50 12.71 13.12 8.32
1/4/23 6:00 19.81 12.72 12.40 9.04
1/4/23 7:00 19.97 12.71 12.03 9.41
1/4/23 8:00 20.01 12.71 11.96 9.48
1/4/23 9:00 19.96 12.72 12.07 9.37
1/4/23 10:00 19.85 12.71 12.31 9.13
1/4/23 11:00 19.76 12.72 12.53 8.91
1/4/23 12:00 19.75 12.72 12.54 8.90
1/4/23 13:00 19.83 12.72 12.37 9.07
1/4/23 14:00 19.97 12.71 12.05 9.39
1/4/23 15:00 20.10 12.71 11.75 9.69
1/4/23 16:00 20.18 12.71 11.55 9.89
1/4/23 17:00 20.15 12.71 11.63 9.81
1/4/23 18:00 19.96 12.72 12.07 9.37
1/4/23 19:00 19.61 12.71 12.86 8.58
1/4/23 20:00 19.18 12.72 13.88 7.56
1/4/23 21:00 18.69 12.72 15.00 6.44
1/4/23 22:00 18.21 12.72 16.11 5.33




Average Hourly

Average Hourly

Average Hourly

Average Hourly

Date/Time Pressure (psi) | Temperature (°C) | Depth To Water (ft) EGI(;::::::IZ:;
(694170) (694170) (694170) NAVDSS)
1/4/23 23:00 17.82 12.72 17.00 4.44
1/5/23 0:00 17.63 12.72 17.45 3.99
1/5/23 1:00 17.65 12.72 17.40 4.04
1/5/23 2:00 17.88 12.72 16.86 4.58
1/5/23 3:00 18.33 12.72 15.82 5.62
1/5/23 4:00 18.91 12.71 14.50 6.94
1/5/23 5:00 19.47 12.72 13.20 8.24
1/5/23 6:00 19.92 12.71 12.17 9.27
1/5/23 7:00 20.20 12.71 11.52 9.92
1/5/23 8:00 20.31 12.71 11.26 10.18
1/5/23 9:00 20.30 12.72 11.29 10.15
1/5/23 10:00 20.20 12.71 11.50 9.94
1/5/23 11:00 20.07 12.72 11.80 9.64
1/5/23 12:00 19.99 12.72 12.00 9.44
1/5/23 13:00 20.00 12.71 11.96 9.48
1/5/23 14:00 20.10 12.71 11.75 9.69
1/5/23 15:00 20.23 12.72 11.43 10.01
1/5/23 16:00 20.34 12.71 11.18 10.26
1/5/23 17:00 20.40 12.72 11.05 10.39
1/5/23 18:00 20.31 12.71 11.26 10.18
1/5/23 19:00 20.05 12.71 11.85 9.59
1/5/23 20:00 19.66 12.71 12.75 8.69
1/5/23 21:00 19.18 12.72 13.87 7.57
1/5/23 22:00 18.67 12.72 15.04 6.40
1/5/23 23:00 18.20 12.72 16.12 5.32
1/6/23 0:00 17.86 12.72 16.92 4.52
1/6/23 1:00 17.73 12.72 17.22 4.22
1/6/23 2:00 17.81 12.72 17.02 4.42
1/6/23 3:00 18.11 12.72 16.35 5.09
1/6/23 4:00 18.59 12.71 15.23 6.21
1/6/23 5:00 19.15 12.72 13.93 7.51
1/6/23 6:00 19.65 12.71 12.77 8.67
1/6/23 7:00 20.02 12.72 11.93 9.51
1/6/23 8:00 20.20 12.71 11.52 9.92
1/6/23 9:00 20.23 12.71 11.44 10.00
1/6/23 10:00 20.16 12.71 11.60 9.84
1/6/23 11:00 20.02 12.72 11.93 9.51
1/6/23 12:00 19.87 12.71 12.27 9.17
1/6/23 13:00 19.81 12.71 12.41 9.03
1/6/23 14:00 19.86 12.71 12.29 9.15
1/6/23 15:00 19.99 12.71 11.99 9.45
1/6/23 16:00 20.15 12.71 11.62 9.82
1/6/23 17:00 20.29 12.71 11.30 10.14
1/6/23 18:00 20.32 12.71 11.24 10.20
1/6/23 19:00 20.19 12.71 11.54 9.90
1/6/23 20:00 19.87 12.72 12.27 9.17
1/6/23 21:00 19.45 12.72 13.25 8.19
1/6/23 22:00 18.95 12.71 14.39 7.05




Average Hourly

Average Hourly

Average Hourly

Average Hourly

Date/Time Pressure (psi) | Temperature (°C) | Depth To Water (ft) EGI(;::::::IZ:;
(694170) (694170) (694170) NAVDSS)
1/6/23 23:00 18.45 12.72 15.55 5.89
1/7/23 0:00 18.02 12.72 16.55 4.89
1/7/23 1:00 17.75 12.72 17.17 4.27
1/7/23 2:00 17.71 12.72 17.25 4.19
1/7/23 3:00 17.89 12.72 16.85 4.59
1/7/23 4:00 18.29 12.71 15.93 5.51
1/7/23 5:00 18.85 12.72 14.64 6.80
1/7/23 6:00 19.43 12.72 13.28 8.16
1/7/23 7:00 19.92 12.71 12.16 9.28
1/7/23 8:00 20.23 12.71 11.43 10.01
1/7/23 9:00 20.37 12.71 11.12 10.32
1/7/23 10:00 20.35 12.71 11.15 10.29
1/7/23 11:00 20.25 12.72 11.38 10.06
1/7/23 12:00 20.09 12.72 11.75 9.69
1/7/23 13:00 19.96 12.71 12.05 9.39
1/7/23 14:00 20.01 12.72 11.94 9.50
1/7/23 15:00 20.12 12.71 11.68 9.76
1/7/23 16:00 20.26 12.72 11.38 10.06
1/7/23 17:00 20.36 12.72 11.13 10.31
1/7/23 18:00 20.43 12.72 10.99 10.45
1/7/23 19:00 20.33 12.71 11.21 10.23
1/7/23 20:00 20.08 12.72 11.78 9.66
1/7/23 21:00 19.72 12.71 12.62 8.82
1/7/23 22:00 19.26 12.72 13.69 7.75
1/7/23 23:00 18.76 12.72 14.85 6.59
1/8/23 0:00 18.39 12.72 15.70 5.74




NBKK-OUA5-MW02

Average Hourly

Average Hourly

Average Hourly

Average Hourly
Groundwater

Date/Time Pressure (psi) | Temperature (°C) | Depth To Water (ft) )
(837752) (837752) (837752) Elevation (feet
NAVDSS8)

1/1/23 0:00 17.36 13.27 10.36 7.70
1/1/23 1:00 17.47 13.27 10.10 7.96
1/1/23 2:00 17.63 13.27 9.74 8.32
1/1/23 3:00 17.73 13.26 9.50 8.56
1/1/23 4:00 17.78 13.26 9.38 8.68
1/1/23 5:00 17.79 13.27 9.36 8.70
1/1/23 6:00 17.75 13.27 9.45 8.61
1/1/23 7:00 17.72 13.27 9.52 8.54
1/1/23 8:00 17.70 13.27 9.56 8.50
1/1/23 9:00 17.74 13.26 9.48 8.58
1/1/23 10:00 17.83 13.26 9.28 8.78
1/1/23 11:00 17.98 13.26 8.93 9.13
1/1/23 12:00 18.14 13.26 8.55 9.51
1/1/23 13:00 18.29 13.26 8.21 9.85
1/1/23 14:00 18.38 13.26 8.01 10.05
1/1/23 15:00 18.36 13.26 8.05 10.01
1/1/23 16:00 18.25 13.27 8.31 9.75
1/1/23 17:00 18.06 13.27 8.75 9.31
1/1/23 18:00 17.81 13.28 9.31 8.75
1/1/23 19:00 17.56 13.28 9.90 8.16
1/1/23 20:00 17.31 13.28 10.48 7.58
1/1/23 21:00 17.08 13.28 11.00 7.06
1/1/23 22:00 16.92 13.28 11.38 6.68
1/1/23 23:00 16.84 13.28 11.56 6.50
1/2/23 0:00 16.88 13.27 11.47 6.59
1/2/23 1:00 17.03 13.27 11.13 6.93
1/2/23 2:00 17.23 13.26 10.65 7.41
1/2/23 3:00 17.45 13.26 10.16 7.90
1/2/23 4:00 17.63 13.26 9.74 8.32
1/2/23 5:00 17.73 13.26 9.50 8.56
1/2/23 6:00 17.79 13.26 9.36 8.70
1/2/23 7:00 17.80 13.26 9.33 8.73
1/2/23 8:00 17.79 13.26 9.37 8.69
1/2/23 9:00 17.82 13.27 9.29 8.77
1/2/23 10:00 17.87 13.26 9.18 8.88
1/2/23 11:00 17.96 13.26 8.98 9.08
1/2/23 12:00 18.07 13.26 8.71 9.35
1/2/23 13:00 18.22 13.26 8.38 9.68
1/2/23 14:00 18.36 13.26 8.05 10.01
1/2/23 15:00 18.40 13.26 7.95 10.11
1/2/23 16:00 18.37 13.26 8.03 10.03
1/2/23 17:00 18.24 13.27 8.32 9.74
1/2/23 18:00 18.04 13.27 8.79 9.27
1/2/23 19:00 17.79 13.28 9.37 8.69
1/2/23 20:00 17.53 13.28 9.97 8.09
1/2/23 21:00 17.28 13.29 10.55 7.51
1/2/23 22:00 17.06 13.28 11.06 7.00




Average Hourly

Average Hourly

Average Hourly

Average Hourly

Date/Time Pressure (psi) | Temperature (°C) | Depth To Water (ft) EGI(;::::::IZ:;
(837752) (837752) (837752) NAVDSS)
1/2/23 23:00 16.91 13.28 11.41 6.65
1/3/23 0:00 16.86 13.28 11.52 6.54
1/3/23 1:00 16.94 13.28 11.32 6.74
1/3/23 2:00 17.15 13.27 10.84 7.22
1/3/23 3:00 17.39 13.26 10.29 7.77
1/3/23 4:00 17.66 13.26 9.67 8.39
1/3/23 5:00 17.86 13.26 9.20 8.86
1/3/23 6:00 17.99 13.26 8.91 9.15
1/3/23 7:00 18.03 13.26 8.81 9.25
1/3/23 8:00 18.04 13.26 8.78 9.28
1/3/23 9:00 18.02 13.27 8.85 9.21
1/3/23 10:00 18.00 13.27 8.89 9.17
1/3/23 11:00 18.01 13.27 8.85 9.21
1/3/23 12:00 18.07 13.26 8.72 9.34
1/3/23 13:00 18.16 13.26 8.50 9.56
1/3/23 14:00 18.26 13.26 8.27 9.79
1/3/23 15:00 18.34 13.27 8.10 9.96
1/3/23 16:00 18.35 13.27 8.08 9.98
1/3/23 17:00 18.26 13.27 8.28 9.78
1/3/23 18:00 18.08 13.27 8.69 9.37
1/3/23 19:00 17.85 13.28 9.23 8.83
1/3/23 20:00 17.59 13.28 9.83 8.23
1/3/23 21:00 17.32 13.29 10.45 7.61
1/3/23 22:00 17.06 13.29 11.04 7.02
1/3/23 23:00 16.85 13.29 11.54 6.52
1/4/23 0:00 16.73 13.28 11.83 6.23
1/4/23 1:00 16.71 13.28 11.85 6.21
1/4/23 2:00 16.85 13.28 11.53 6.53
1/4/23 3:00 17.12 13.27 10.91 7.15
1/4/23 4:00 17.43 13.26 10.20 7.86
1/4/23 5:00 17.71 13.26 9.55 8.51
1/4/23 6:00 17.91 13.26 9.09 8.97
1/4/23 7:00 18.03 13.26 8.81 9.25
1/4/23 8:00 18.08 13.27 8.70 9.36
1/4/23 9:00 18.07 13.26 8.71 9.35
1/4/23 10:00 18.03 13.27 8.82 9.24
1/4/23 11:00 17.99 13.27 8.91 9.15
1/4/23 12:00 18.01 13.27 8.87 9.19
1/4/23 13:00 18.08 13.27 8.71 9.35
1/4/23 14:00 18.18 13.26 8.47 9.59
1/4/23 15:00 18.27 13.26 8.25 9.81
1/4/23 16:00 18.33 13.26 8.11 9.95
1/4/23 17:00 18.30 13.27 8.18 9.88
1/4/23 18:00 18.18 13.27 8.47 9.59
1/4/23 19:00 17.97 13.28 8.94 9.12
1/4/23 20:00 17.73 13.28 9.50 8.56
1/4/23 21:00 17.47 13.28 10.11 7.95
1/4/23 22:00 17.20 13.29 10.74 7.32




Average Hourly

Average Hourly

Average Hourly

Average Hourly

Date/Time Pressure (psi) | Temperature (°C) | Depth To Water (ft) EGI(;::::::IZ:;
(837752) (837752) (837752) NAVDSS)
1/4/23 23:00 16.93 13.29 11.36 6.70
1/5/23 0:00 16.74 13.29 11.80 6.26
1/5/23 1:00 16.66 13.28 11.97 6.09
1/5/23 2:00 16.73 13.28 11.82 6.24
1/5/23 3:00 16.96 13.27 11.28 6.78
1/5/23 4:00 17.29 13.27 10.52 7.54
1/5/23 5:00 17.63 13.26 9.72 8.34
1/5/23 6:00 17.94 13.26 9.02 9.04
1/5/23 7:00 18.15 13.26 8.53 9.53
1/5/23 8:00 18.26 13.26 8.27 9.79
1/5/23 9:00 18.27 13.27 8.25 9.81
1/5/23 10:00 18.25 13.27 8.32 9.74
1/5/23 11:00 18.20 13.27 8.42 9.64
1/5/23 12:00 18.19 13.27 8.44 9.62
1/5/23 13:00 18.22 13.26 8.37 9.69
1/5/23 14:00 18.30 13.26 8.20 9.86
1/5/23 15:00 18.40 13.26 7.95 10.11
1/5/23 16:00 18.50 13.27 7.73 10.33
1/5/23 17:00 18.53 13.26 7.65 10.41
1/5/23 18:00 18.48 13.27 7.77 10.29
1/5/23 19:00 18.34 13.27 8.10 9.96
1/5/23 20:00 18.12 13.28 8.60 9.46
1/5/23 21:00 17.86 13.28 9.19 8.87
1/5/23 22:00 17.56 13.28 9.90 8.16
1/5/23 23:00 17.29 13.29 10.52 7.54
1/6/23 0:00 17.03 13.29 11.11 6.95
1/6/23 1:00 16.88 13.29 11.46 6.60
1/6/23 2:00 16.83 13.28 11.59 6.47
1/6/23 3:00 16.93 13.28 11.34 6.72
1/6/23 4:00 17.17 13.27 10.80 7.26
1/6/23 5:00 17.51 13.27 10.01 8.05
1/6/23 6:00 17.85 13.26 9.23 8.83
1/6/23 7:00 18.10 13.26 8.66 9.40
1/6/23 8:00 18.23 13.26 8.34 9.72
1/6/23 9:00 18.28 13.27 8.24 9.82
1/6/23 10:00 18.26 13.27 8.29 9.77
1/6/23 11:00 18.19 13.27 8.44 9.62
1/6/23 12:00 18.13 13.27 8.58 9.48
1/6/23 13:00 18.11 13.27 8.62 9.44
1/6/23 14:00 18.15 13.27 8.53 9.53
1/6/23 15:00 18.24 13.27 8.33 9.73
1/6/23 16:00 18.35 13.26 8.07 9.99
1/6/23 17:00 18.45 13.26 7.85 10.21
1/6/23 18:00 18.48 13.26 7.78 10.28
1/6/23 19:00 18.40 13.27 7.97 10.09
1/6/23 20:00 18.21 13.28 8.41 9.65
1/6/23 21:00 17.96 13.28 8.97 9.09
1/6/23 22:00 17.68 13.28 9.61 8.45




Average Hourly

Average Hourly

Average Hourly

Average Hourly

Date/Time Pressure (psi) | Temperature (°C) | Depth To Water (ft) EGI(;::::::IZ:;
(837752) (837752) (837752) NAVDSS)
1/6/23 23:00 17.40 13.29 10.27 7.79
1/7/23 0:00 17.13 13.29 10.88 7.18
1/7/23 1:00 16.91 13.29 11.40 6.66
1/7/23 2:00 16.78 13.29 11.69 6.37
1/7/23 3:00 16.80 13.28 11.65 6.41
1/7/23 4:00 16.98 13.28 11.24 6.82
1/7/23 5:00 17.28 13.27 10.54 7.52
1/7/23 6:00 17.65 13.26 9.69 8.37
1/7/23 7:00 17.98 13.26 8.93 9.13
1/7/23 8:00 18.20 13.26 8.42 9.64
1/7/23 9:00 18.31 13.27 8.18 9.88
1/7/23 10:00 18.31 13.27 8.17 9.89
1/7/23 11:00 18.27 13.27 8.25 9.81
1/7/23 12:00 18.20 13.27 8.41 9.65
1/7/23 13:00 18.17 13.27 8.50 9.56
1/7/23 14:00 18.18 13.27 8.46 9.60
1/7/23 15:00 18.22 13.27 8.37 9.69
1/7/23 16:00 18.30 13.27 8.19 9.87
1/7/23 17:00 18.39 13.27 7.98 10.08
1/7/23 18:00 18.46 13.27 7.83 10.23
1/7/23 19:00 18.45 13.27 7.84 10.22
1/7/23 20:00 18.33 13.27 8.13 9.93
1/7/23 21:00 18.11 13.28 8.62 9.44
1/7/23 22:00 17.85 13.28 9.23 8.83
1/7/23 23:00 17.56 13.28 9.91 8.15
1/8/23 0:00 17.34 13.29 10.40 7.66




NBKK-OUA5-MWO03

Average Hourly

Average Hourly

Average Hourly

Average Hourly
Groundwater

Date/Time Pressure (psi) | Temperature (°C) | Depth To Water (ft) )
(847424) (847424) (847424) Elevation (feet
NAVDSS8)
1/1/23 0:00 10.02 13.77 9.79 15.89
1/1/23 1:00 9.95 13.76 9.94 15.74
1/1/23 2:00 9.87 13.75 10.14 15.54
1/1/23 3:00 9.80 13.75 10.30 15.38
1/1/23 4:00 9.75 13.75 10.42 15.26
1/1/23 5:00 9.72 13.76 10.48 15.20
1/1/23 6:00 9.71 13.76 10.51 15.17
1/1/23 7:00 9.71 13.76 10.50 15.18
1/1/23 8:00 9.72 13.76 10.47 15.21
1/1/23 9:00 9.73 13.76 10.45 15.23
1/1/23 10:00 9.73 13.77 10.45 15.23
1/1/23 11:00 9.72 13.77 10.47 15.21
1/1/23 12:00 9.71 13.77 10.49 15.19
1/1/23 13:00 9.71 13.77 10.51 15.17
1/1/23 14:00 9.71 13.77 10.50 15.18
1/1/23 15:00 9.72 13.77 10.48 15.20
1/1/23 16:00 9.75 13.77 10.41 15.27
1/1/23 17:00 9.79 13.77 10.31 15.37
1/1/23 18:00 9.85 13.78 10.17 15.51
1/1/23 19:00 9.93 13.78 9.99 15.69
1/1/23 20:00 10.00 13.78 9.82 15.86
1/1/23 21:00 10.06 13.78 9.69 15.99
1/1/23 22:00 10.08 13.78 9.65 16.03
1/1/23 23:00 10.05 13.77 9.71 15.97
1/2/23 0:00 9.99 13.77 9.86 15.82
1/2/23 1:00 9.89 13.77 10.08 15.60
1/2/23 2:00 9.79 13.77 10.31 15.37
1/2/23 3:00 9.70 13.77 10.53 15.15
1/2/23 4:00 9.62 13.77 10.71 14.97
1/2/23 5:00 9.57 13.77 10.83 14.85
1/2/23 6:00 9.54 13.77 10.89 14.79
1/2/23 7:00 9.54 13.77 10.89 14.79
1/2/23 8:00 9.55 13.77 10.86 14.82
1/2/23 9:00 9.58 13.77 10.80 14.88
1/2/23 10:00 9.61 13.77 10.73 14.95
1/2/23 11:00 9.64 13.77 10.67 15.01
1/2/23 12:00 9.65 13.77 10.63 15.05
1/2/23 13:00 9.67 13.77 10.59 15.09
1/2/23 14:00 9.69 13.77 10.56 15.12
1/2/23 15:00 9.70 13.77 10.52 15.16
1/2/23 16:00 9.73 13.76 10.46 15.22
1/2/23 17:00 9.76 13.76 10.37 15.31
1/2/23 18:00 9.82 13.76 10.25 15.43
1/2/23 19:00 9.88 13.77 10.10 15.58
1/2/23 20:00 9.96 13.77 9.92 15.76
1/2/23 21:00 10.03 13.77 9.76 15.92
1/2/23 22:00 10.08 13.77 9.65 16.03




Average Hourly

Average Hourly

Average Hourly

Average Hourly

Date/Time Pressure (psi) | Temperature (°C) | Depth To Water (ft) EGI(;::::::IZ:;
(847424) (847424) (847424) NAVDSS)
1/2/23 23:00 10.08 13.77 9.63 16.05
1/3/23 0:00 10.04 13.77 9.73 15.95
1/3/23 1:00 9.96 13.77 9.92 15.76
1/3/23 2:00 9.86 13.77 10.16 15.52
1/3/23 3:00 9.74 13.77 10.42 15.26
1/3/23 4:00 9.64 13.76 10.65 15.03
1/3/23 5:00 9.57 13.76 10.83 14.85
1/3/23 6:00 9.52 13.77 10.95 14.73
1/3/23 7:00 9.49 13.77 11.00 14.68
1/3/23 8:00 9.50 13.77 10.99 14.69
1/3/23 9:00 9.52 13.78 10.93 14.75
1/3/23 10:00 9.56 13.78 10.84 14.84
1/3/23 11:00 9.61 13.78 10.74 14.94
1/3/23 12:00 9.64 13.78 10.65 15.03
1/3/23 13:00 9.67 13.77 10.59 15.09
1/3/23 14:00 9.69 13.77 10.54 15.14
1/3/23 15:00 9.71 13.77 10.50 15.18
1/3/23 16:00 9.73 13.77 10.46 15.22
1/3/23 17:00 9.75 13.77 10.40 15.28
1/3/23 18:00 9.79 13.77 10.31 15.37
1/3/23 19:00 9.84 13.77 10.20 15.48
1/3/23 20:00 9.90 13.77 10.05 15.63
1/3/23 21:00 9.98 13.77 9.89 15.79
1/3/23 22:00 10.04 13.77 9.74 15.94
1/3/23 23:00 10.07 13.77 9.68 16.00
1/4/23 0:00 10.05 13.77 9.72 15.96
1/4/23 1:00 9.98 13.77 9.88 15.80
1/4/23 2:00 9.87 13.76 10.12 15.56
1/4/23 3:00 9.75 13.76 10.40 15.28
1/4/23 4:00 9.63 13.76 10.68 15.00
1/4/23 5:00 9.53 13.76 10.91 14.77
1/4/23 6:00 9.46 13.76 11.08 14.60
1/4/23 7:00 9.41 13.76 11.18 14.50
1/4/23 8:00 9.40 13.76 11.21 14.47
1/4/23 9:00 9.42 13.76 11.17 14.51
1/4/23 10:00 9.46 13.76 11.08 14.60
1/4/23 11:00 9.51 13.77 10.97 14.71
1/4/23 12:00 9.56 13.77 10.85 14.83
1/4/23 13:00 9.60 13.77 10.74 14.94
1/4/23 14:00 9.64 13.77 10.66 15.02
1/4/23 15:00 9.67 13.77 10.60 15.08
1/4/23 16:00 9.69 13.77 10.54 15.14
1/4/23 17:00 9.72 13.77 10.48 15.20
1/4/23 18:00 9.75 13.77 10.41 15.27
1/4/23 19:00 9.79 13.77 10.31 15.37
1/4/23 20:00 9.85 13.77 10.17 15.51
1/4/23 21:00 9.92 13.77 10.01 15.67
1/4/23 22:00 10.00 13.77 9.84 15.84




Average Hourly

Average Hourly

Average Hourly

Average Hourly

Date/Time Pressure (psi) | Temperature (°C) | Depth To Water (ft) EGI(;::::::IZ:;
(847424) (847424) (847424) NAVDSS)
1/4/23 23:00 10.05 13.77 9.70 15.98
1/5/23 0:00 10.07 13.78 9.67 16.01
1/5/23 1:00 10.03 13.78 9.75 15.93
1/5/23 2:00 9.95 13.77 9.94 15.74
1/5/23 3:00 9.84 13.77 10.20 15.48
1/5/23 4:00 9.72 13.77 10.49 15.19
1/5/23 5:00 9.60 13.77 10.75 14.93
1/5/23 6:00 9.51 13.77 10.95 14.73
1/5/23 7:00 9.45 13.77 11.09 14.59
1/5/23 8:00 9.43 13.77 11.15 14.53
1/5/23 9:00 9.44 13.77 11.13 14.55
1/5/23 10:00 9.47 13.78 11.06 14.62
1/5/23 11:00 9.52 13.78 10.94 14.74
1/5/23 12:00 9.58 13.78 10.80 14.88
1/5/23 13:00 9.63 13.78 10.68 15.00
1/5/23 14:00 9.68 13.78 10.57 15.11
1/5/23 15:00 9.72 13.78 10.48 15.20
1/5/23 16:00 9.74 13.78 10.42 15.26
1/5/23 17:00 9.77 13.78 10.37 15.31
1/5/23 18:00 9.79 13.78 10.31 15.37
1/5/23 19:00 9.82 13.78 10.24 15.44
1/5/23 20:00 9.87 13.78 10.13 15.55
1/5/23 21:00 9.93 13.78 9.99 15.69
1/5/23 22:00 10.00 13.78 9.83 15.85
1/5/23 23:00 10.06 13.78 9.68 16.00
1/6/23 0:00 10.11 13.78 9.58 16.10
1/6/23 1:00 10.10 13.78 9.60 16.08
1/6/23 2:00 10.04 13.78 9.73 15.95
1/6/23 3:00 9.94 13.78 9.96 15.72
1/6/23 4:00 9.82 13.78 10.23 15.45
1/6/23 5:00 9.70 13.77 10.52 15.16
1/6/23 6:00 9.59 13.77 10.77 14.91
1/6/23 7:00 9.51 13.77 10.96 14.72
1/6/23 8:00 9.46 13.77 11.08 14.60
1/6/23 9:00 9.44 13.77 11.11 14.57
1/6/23 10:00 9.46 13.78 11.08 14.60
1/6/23 11:00 9.49 13.78 11.00 14.68
1/6/23 12:00 9.55 13.78 10.88 14.80
1/6/23 13:00 9.60 13.78 10.75 14.93
1/6/23 14:00 9.65 13.78 10.64 15.04
1/6/23 15:00 9.69 13.78 10.56 15.12
1/6/23 16:00 9.71 13.78 10.50 15.18
1/6/23 17:00 9.73 13.78 10.45 15.23
1/6/23 18:00 9.75 13.78 10.42 15.26
1/6/23 19:00 9.77 13.78 10.36 15.32
1/6/23 20:00 9.81 13.78 10.27 15.41
1/6/23 21:00 9.86 13.78 10.15 15.53
1/6/23 22:00 9.93 13.78 9.99 15.69




Average Hourly

Average Hourly

Average Hourly

Average Hourly

Date/Time Pressure (psi) | Temperature (°C) | Depth To Water (ft) EGI(;::::::IZ:;
(847424) (847424) (847424) NAVDSS)
1/6/23 23:00 10.00 13.78 9.82 15.86
1/7/23 0:00 10.07 13.78 9.67 16.01
1/7/23 1:00 10.10 13.78 9.60 16.08
1/7/23 2:00 10.08 13.78 9.65 16.03
1/7/23 3:00 10.01 13.78 9.81 15.87
1/7/23 4:00 9.90 13.77 10.06 15.62
1/7/23 5:00 9.78 13.77 10.34 15.34
1/7/23 6:00 9.66 13.77 10.60 15.08
1/7/23 7:00 9.57 13.77 10.82 14.86
1/7/23 8:00 9.50 13.77 10.97 14.71
1/7/23 9:00 9.47 13.76 11.05 14.63
1/7/23 10:00 9.47 13.76 11.05 14.63
1/7/23 11:00 9.50 13.77 10.98 14.70
1/7/23 12:00 9.55 13.78 10.87 14.81
1/7/23 13:00 9.61 13.78 10.73 14.95
1/7/23 14:00 9.67 13.78 10.59 15.09
1/7/23 15:00 9.72 13.78 10.47 15.21
1/7/23 16:00 9.76 13.78 10.37 15.31
1/7/23 17:00 9.80 13.78 10.30 15.38
1/7/23 18:00 9.82 13.78 10.24 15.44
1/7/23 19:00 9.85 13.78 10.18 15.50
1/7/23 20:00 9.88 13.78 10.11 15.57
1/7/23 21:00 9.93 13.78 10.00 15.68
1/7/23 22:00 9.99 13.79 9.86 15.82
1/7/23 23:00 10.06 13.78 9.69 15.99
1/8/23 0:00 10.12 13.78 9.56 16.12




NBKK-S7-MW01

Average Hourly | Average Hourly Average Hourly A;f(:iiz:::er:y
Date/Time Pressure (psi) | Temperature (°C) | Depth To Water (ft) Elevation (feet
(691512) (691512) (691512) NAVDSS)
1/1/23 0:00 7.76 14.21 9.83 3.50
1/1/23 1:00 8.04 14.22 9.17 4.16
1/1/23 2:00 8.40 14.23 8.35 4.98
1/1/23 3:00 8.63 14.24 7.81 5.52
1/1/23 4:00 8.73 14.25 7.59 5.74
1/1/23 5:00 8.70 14.25 7.64 5.69
1/1/23 6:00 8.60 14.24 7.88 5.45
1/1/23 7:00 8.47 14.23 8.18 5.15
1/1/23 8:00 8.38 14.22 8.38 4.95
1/1/23 9:00 8.42 14.21 8.28 5.05
1/1/23 10:00 8.61 14.22 7.86 5.47
1/1/23 11:00 8.87 14.23 7.25 6.08
1/1/23 12:00 9.19 14.32 6.50 6.83
1/1/23 13:00 9.52 14.42 5.75 7.58
1/1/23 14:00 9.69 14.48 5.35 7.98
1/1/23 15:00 9.63 14.47 5.51 7.82
1/1/23 16:00 9.33 14.44 6.18 7.15
1/1/23 17:00 8.90 14.36 7.18 6.15
1/1/23 18:00 8.36 14.28 8.43 4.90
1/1/23 19:00 7.87 14.23 9.55 3.78
1/1/23 20:00 7.55 14.22 10.30 3.03
1/1/23 21:00 7.33 14.21 10.82 2.51
1/1/23 22:00 7.18 14.21 11.16 2.17
1/1/23 23:00 7.10 14.21 11.35 1.98
1/2/23 0:00 7.18 14.20 11.15 2.18
1/2/23 1:00 7.51 14.21 10.40 2.93
1/2/23 2:00 7.96 14.21 9.36 3.97
1/2/23 3:00 8.41 14.22 8.31 5.02
1/2/23 4:00 8.77 14.26 7.49 5.84
1/2/23 5:00 9.00 14.40 6.96 6.37
1/2/23 6:00 9.09 14.45 6.75 6.58
1/2/23 7:00 9.06 14.45 6.81 6.52
1/2/23 8:00 8.95 14.43 7.06 6.27
1/2/23 9:00 8.87 14.36 7.26 6.07
1/2/23 10:00 8.88 14.31 7.24 6.09
1/2/23 11:00 9.00 14.29 6.95 6.38
1/2/23 12:00 9.20 14.30 6.49 6.84
1/2/23 13:00 9.42 14.44 5.97 7.36
1/2/23 14:00 9.64 14.47 5.47 7.86
1/2/23 15:00 9.72 14.46 5.29 8.04
1/2/23 16:00 9.58 14.43 5.61 7.72
1/2/23 17:00 9.25 14.37 6.37 6.96
1/2/23 18:00 8.80 14.32 7.41 5.92
1/2/23 19:00 8.25 14.25 8.68 4.65
1/2/23 20:00 7.80 14.23 9.72 3.61
1/2/23 21:00 7.50 14.22 10.42 2.91
1/2/23 22:00 7.29 14.21 10.89 2.44




Average Hourly

Average Hourly

Average Hourly

Average Hourly

Date/Time Pressure (psi) | Temperature (°C) | Depth To Water (ft) EGI(;::::::IZ:;
(691512) (691512) (691512) NAVDSS)
1/2/23 23:00 7.15 14.21 11.22 2.11
1/3/23 0:00 7.09 14.21 11.36 1.97
1/3/23 1:00 7.25 14.21 10.98 2.35
1/3/23 2:00 7.67 14.21 10.02 3.31
1/3/23 3:00 8.22 14.23 8.76 4.57
1/3/23 4:00 8.76 14.27 7.51 5.82
1/3/23 5:00 9.21 14.45 6.47 6.86
1/3/23 6:00 9.47 14.54 5.87 7.46
1/3/23 7:00 9.52 14.56 5.76 7.57
1/3/23 8:00 9.43 14.51 5.96 7.37
1/3/23 9:00 9.26 14.46 6.34 6.99
1/3/23 10:00 9.12 14.40 6.68 6.65
1/3/23 11:00 9.06 14.36 6.81 6.52
1/3/23 12:00 9.13 14.34 6.65 6.68
1/3/23 13:00 9.29 14.35 6.29 7.04
1/3/23 14:00 9.44 14.45 5.93 7.40
1/3/23 15:00 9.55 14.43 5.69 7.64
1/3/23 16:00 9.52 14.41 5.75 7.58
1/3/23 17:00 9.30 14.39 6.25 7.08
1/3/23 18:00 8.93 14.33 7.12 6.21
1/3/23 19:00 8.43 14.27 8.27 5.06
1/3/23 20:00 7.93 14.24 9.43 3.90
1/3/23 21:00 7.57 14.23 10.25 3.08
1/3/23 22:00 7.34 14.23 10.78 2.55
1/3/23 23:00 7.18 14.22 11.16 2.17
1/4/23 0:00 7.06 14.22 11.42 1.91
1/4/23 1:00 7.05 14.21 11.46 1.87
1/4/23 2:00 7.30 14.22 10.88 2.45
1/4/23 3:00 7.80 14.22 9.73 3.60
1/4/23 4:00 8.40 14.24 8.33 5.00
1/4/23 5:00 8.99 14.39 6.97 6.36
1/4/23 6:00 9.46 14.54 5.90 7.43
1/4/23 7:00 9.67 14.55 5.41 7.92
1/4/23 8:00 9.66 14.49 5.43 7.90
1/4/23 9:00 9.53 14.44 5.74 7.59
1/4/23 10:00 9.33 14.41 6.19 7.14
1/4/23 11:00 9.16 14.37 6.57 6.76
1/4/23 12:00 9.12 14.34 6.67 6.66
1/4/23 13:00 9.19 14.32 6.51 6.82
1/4/23 14:00 9.34 14.33 6.17 7.16
1/4/23 15:00 9.48 14.39 5.85 7.48
1/4/23 16:00 9.56 14.39 5.67 7.66
1/4/23 17:00 9.47 14.37 5.87 7.46
1/4/23 18:00 9.20 14.35 6.50 6.83
1/4/23 19:00 8.77 14.29 7.49 5.84
1/4/23 20:00 8.24 14.24 8.71 4.62
1/4/23 21:00 7.78 14.23 9.76 3.57
1/4/23 22:00 7.48 14.23 10.45 2.88




Average Hourly

Average Hourly

Average Hourly

Average Hourly

Date/Time Pressure (psi) | Temperature (°C) | Depth To Water (ft) EGI(;::::::IZ:;
(691512) (691512) (691512) NAVDSS)
1/4/23 23:00 7.28 14.23 10.92 2.41
1/5/23 0:00 7.13 14.22 11.26 2.07
1/5/23 1:00 7.04 14.21 11.48 1.85
1/5/23 2:00 7.14 14.22 11.25 2.08
1/5/23 3:00 7.56 14.22 10.27 3.06
1/5/23 4:00 8.21 14.23 8.79 4.54
1/5/23 5:00 8.93 14.36 7.11 6.22
1/5/23 6:00 9.67 14.52 5.40 7.93
1/5/23 7:00 10.12 14.45 4.37 8.96
1/5/23 8:00 10.20 14.33 4.19 9.14
1/5/23 9:00 10.04 14.25 4.54 8.79
1/5/23 10:00 9.81 14.23 5.08 8.25
1/5/23 11:00 9.57 14.25 5.64 7.69
1/5/23 12:00 9.42 14.27 5.99 7.34
1/5/23 13:00 9.40 14.28 6.03 7.30
1/5/23 14:00 9.50 14.29 5.79 7.54
1/5/23 15:00 9.66 14.31 5.44 7.89
1/5/23 16:00 9.78 14.27 5.16 8.17
1/5/23 17:00 9.81 14.21 5.08 8.25
1/5/23 18:00 9.64 14.22 5.48 7.85
1/5/23 19:00 9.28 14.25 6.30 7.03
1/5/23 20:00 8.81 14.25 7.40 5.93
1/5/23 21:00 8.26 14.23 8.66 4.67
1/5/23 22:00 7.82 14.22 9.68 3.65
1/5/23 23:00 7.53 14.22 10.35 2.98
1/6/23 0:00 7.33 14.22 10.81 2.52
1/6/23 1:00 7.19 14.22 11.14 2.19
1/6/23 2:00 7.14 14.22 11.26 2.07
1/6/23 3:00 7.35 14.21 10.76 2.57
1/6/23 4:00 7.87 14.22 9.57 3.76
1/6/23 5:00 8.53 14.29 8.03 5.30
1/6/23 6:00 9.23 14.41 6.43 6.90
1/6/23 7:00 9.81 14.47 5.09 8.24
1/6/23 8:00 10.04 14.36 4.55 8.78
1/6/23 9:00 10.00 14.26 4.65 8.68
1/6/23 10:00 9.80 14.23 5.10 8.23
1/6/23 11:00 9.54 14.25 5.71 7.62
1/6/23 12:00 9.30 14.27 6.26 7.07
1/6/23 13:00 9.19 14.27 6.50 6.83
1/6/23 14:00 9.23 14.27 6.41 6.92
1/6/23 15:00 9.38 14.27 6.09 7.24
1/6/23 16:00 9.57 14.32 5.65 7.68
1/6/23 17:00 9.72 14.31 5.30 8.03
1/6/23 18:00 9.72 14.27 5.30 8.03
1/6/23 19:00 9.50 14.26 5.81 7.52
1/6/23 20:00 9.08 14.27 6.76 6.57
1/6/23 21:00 8.57 14.24 7.94 5.39
1/6/23 22:00 8.05 14.22 9.15 4.18




Average Hourly

Average Hourly

Average Hourly

Average Hourly

Date/Time Pressure (psi) | Temperature (°C) | Depth To Water (ft) EGI(;::::::IZ:;
(691512) (691512) (691512) NAVDSS)
1/6/23 23:00 7.67 14.22 10.01 3.32
1/7/23 0:00 7.43 14.22 10.59 2.74
1/7/23 1:00 7.25 14.22 10.98 2.35
1/7/23 2:00 7.14 14.21 11.25 2.08
1/7/23 3:00 7.17 14.21 11.17 2.16
1/7/23 4:00 7.54 14.21 10.32 3.01
1/7/23 5:00 8.15 14.23 8.92 4.41
1/7/23 6:00 8.89 14.34 7.21 6.12
1/7/23 7:00 9.66 14.47 5.43 7.90
1/7/23 8:00 10.18 14.40 4.22 9.11
1/7/23 9:00 10.30 14.29 3.95 9.38
1/7/23 10:00 10.13 14.23 4.34 8.99
1/7/23 11:00 9.88 14.22 4.93 8.40
1/7/23 12:00 9.60 14.25 5.58 7.75
1/7/23 13:00 9.39 14.26 6.06 7.27
1/7/23 14:00 9.32 14.26 6.21 7.12
1/7/23 15:00 9.35 14.26 6.13 7.20
1/7/23 16:00 9.49 14.27 5.82 7.51
1/7/23 17:00 9.66 14.31 5.43 7.90
1/7/23 18:00 9.74 14.30 5.24 8.09
1/7/23 19:00 9.63 14.27 5.50 7.83
1/7/23 20:00 9.32 14.27 6.22 7.11
1/7/23 21:00 8.87 14.25 7.24 6.09
1/7/23 22:00 8.34 14.23 8.49 4.84
1/7/23 23:00 7.87 14.22 9.55 3.78
1/8/23 0:00 7.63 14.22 10.12 3.21




NBKK-S7-MW02

Average Hourly | Average Hourly Average Hourly A;f(:iiz:::er:y
Date/Time Pressure (psi) | Temperature (°C) | Depth To Water (ft) Elevation (feet
(862248) (862248) (862248) NAVDSS)
1/1/23 0:00 6.52 11.62 11.69 3.70
1/1/23 1:00 6.87 11.76 10.88 4,51
1/1/23 2:00 7.27 11.81 9.97 5.42
1/1/23 3:00 7.49 11.78 9.45 5.94
1/1/23 4:00 7.56 11.68 9.29 6.10
1/1/23 5:00 7.51 11.51 9.42 5.97
1/1/23 6:00 7.37 11.34 9.75 5.64
1/1/23 7:00 7.20 11.20 10.12 5.27
1/1/23 8:00 7.10 11.24 10.35 5.04
1/1/23 9:00 7.17 11.49 10.19 5.20
1/1/23 10:00 7.40 11.70 9.67 5.72
1/1/23 11:00 7.71 11.87 8.95 6.44
1/1/23 12:00 8.08 11.92 8.11 7.28
1/1/23 13:00 8.41 11.90 7.33 8.06
1/1/23 14:00 8.57 11.75 6.98 8.41
1/1/23 15:00 8.44 11.33 7.26 8.13
1/1/23 16:00 8.07 11.19 8.13 7.26
1/1/23 17:00 7.55 11.63 9.31 6.08
1/1/23 18:00 7.00 10.21 10.59 4.80
1/1/23 19:00 6.58 10.62 11.57 3.82
1/1/23 20:00 6.31 10.74 12.18 3.21
1/1/23 21:00 6.16 10.73 12.54 2.85
1/1/23 22:00 6.05 10.53 12.77 2.62
1/1/23 23:00 5.99 10.38 12.93 2.46
1/2/23 0:00 6.00 10.57 12.91 2.48
1/2/23 1:00 6.29 11.36 12.24 3.15
1/2/23 2:00 6.84 11.73 10.97 4.42
1/2/23 3:00 7.36 11.83 9.75 5.64
1/2/23 4:00 7.71 11.84 8.95 6.44
1/2/23 5:00 7.89 11.79 8.54 6.85
1/2/23 6:00 7.92 11.66 8.46 6.93
1/2/23 7:00 7.84 11.43 8.66 6.73
1/2/23 8:00 7.69 11.26 9.00 6.39
1/2/23 9:00 7.58 11.21 9.25 6.14
1/2/23 10:00 7.60 11.32 9.20 6.19
1/2/23 11:00 7.76 11.50 8.85 6.54
1/2/23 12:00 8.00 11.67 8.29 7.10
1/2/23 13:00 8.25 11.80 7.69 7.70
1/2/23 14:00 8.49 11.83 7.15 8.24
1/2/23 15:00 8.55 11.70 7.01 8.38
1/2/23 16:00 8.36 11.22 7.45 7.94
1/2/23 17:00 7.95 11.20 8.39 7.00
1/2/23 18:00 7.42 11.17 9.61 5.78
1/2/23 19:00 6.90 10.39 10.83 4.56
1/2/23 20:00 6.51 10.59 11.72 3.67
1/2/23 21:00 6.28 10.63 12.25 3.14
1/2/23 22:00 6.14 10.55 12.58 2.81




Average Hourly

Average Hourly

Average Hourly

Average Hourly

Date/Time Pressure (psi) | Temperature (°C) | Depth To Water (ft) EGI(;::::::IZ:;
(862248) (862248) (862248) NAVDSS)
1/2/23 23:00 6.04 10.37 12.80 2.59
1/3/23 0:00 5.98 10.34 12.94 2.45
1/3/23 1:00 6.05 10.72 12.78 2.61
1/3/23 2:00 6.49 11.45 11.76 3.63
1/3/23 3:00 7.18 11.77 10.18 5.21
1/3/23 4:00 7.77 11.84 8.82 6.57
1/3/23 5:00 8.19 11.84 7.83 7.56
1/3/23 6:00 8.40 11.72 7.37 8.02
1/3/23 7:00 8.37 11.40 7.42 7.97
1/3/23 8:00 8.23 11.14 7.76 7.63
1/3/23 9:00 8.00 10.98 8.27 7.12
1/3/23 10:00 7.83 10.96 8.68 6.71
1/3/23 11:00 7.77 11.23 8.82 6.57
1/3/23 12:00 7.86 11.49 8.61 6.78
1/3/23 13:00 8.05 11.64 8.17 7.22
1/3/23 14:00 8.23 11.69 7.75 7.64
1/3/23 15:00 8.34 11.72 7.49 7.90
1/3/23 16:00 8.29 11.56 7.61 7.78
1/3/23 17:00 8.02 11.20 8.24 7.15
1/3/23 18:00 7.56 10.67 9.29 6.10
1/3/23 19:00 7.04 10.48 10.50 4.89
1/3/23 20:00 6.61 10.56 11.49 3.90
1/3/23 21:00 6.34 10.65 12.12 3.27
1/3/23 22:00 6.17 10.57 12.50 2.89
1/3/23 23:00 6.07 10.34 12.75 2.64
1/4/23 0:00 5.99 10.20 12.92 2.47
1/4/23 1:00 5.95 10.22 13.01 2.38
1/4/23 2:00 6.09 10.75 12.68 2.71
1/4/23 3:00 6.67 11.50 11.35 4.04
1/4/23 4:00 7.41 11.73 9.64 5.75
1/4/23 5:00 8.02 11.81 8.23 7.16
1/4/23 6:00 8.44 11.76 7.26 8.13
1/4/23 7:00 8.60 11.54 6.90 8.49
1/4/23 8:00 8.52 11.11 7.09 8.30
1/4/23 9:00 8.31 11.16 7.56 7.83
1/4/23 10:00 8.06 11.61 8.14 7.25
1/4/23 11:00 7.86 11.89 8.60 6.79
1/4/23 12:00 7.82 12.04 8.69 6.70
1/4/23 13:00 7.91 11.99 8.48 6.91
1/4/23 14:00 8.09 11.79 8.07 7.32
1/4/23 15:00 8.25 11.58 7.70 7.69
1/4/23 16:00 8.33 11.45 7.51 7.88
1/4/23 17:00 8.22 11.23 7.78 7.61
1/4/23 18:00 7.88 10.95 8.56 6.83
1/4/23 19:00 7.38 10.62 9.71 5.68
1/4/23 20:00 6.88 10.53 10.87 4.52
1/4/23 21:00 6.50 10.56 11.74 3.65
1/4/23 22:00 6.28 10.59 12.26 3.13




Average Hourly

Average Hourly

Average Hourly

Average Hourly

Date/Time Pressure (psi) | Temperature (°C) | Depth To Water (ft) EGI(;::::::IZ:;
(862248) (862248) (862248) NAVDSS)
1/4/23 23:00 6.14 10.39 12.58 2.81
1/5/23 0:00 6.04 10.18 12.80 2.59
1/5/23 1:00 5.98 10.13 12.95 2.44
1/5/23 2:00 5.99 10.32 12.93 2.46
1/5/23 3:00 6.38 11.13 12.02 3.37
1/5/23 4:00 7.19 11.60 10.16 5.23
1/5/23 5:00 8.00 11.73 8.28 7.11
1/5/23 6:00 8.77 11.71 6.51 8.88
1/5/23 7:00 9.17 11.02 5.58 9.81
1/5/23 8:00 9.13 10.28 5.68 9.71
1/5/23 9:00 8.88 10.37 6.24 9.15
1/5/23 10:00 8.57 11.05 6.95 8.44
1/5/23 11:00 8.27 11.63 7.65 7.74
1/5/23 12:00 8.10 11.90 8.05 7.34
1/5/23 13:00 8.10 11.96 8.05 7.34
1/5/23 14:00 8.23 11.96 7.75 7.64
1/5/23 15:00 8.41 11.89 7.33 8.06
1/5/23 16:00 8.55 11.85 7.01 8.38
1/5/23 17:00 8.58 11.81 6.93 8.46
1/5/23 18:00 8.36 11.35 7.44 7.95
1/5/23 19:00 7.94 10.80 8.42 6.97
1/5/23 20:00 7.41 10.62 9.64 5.75
1/5/23 21:00 6.90 10.54 10.82 4.57
1/5/23 22:00 6.53 10.48 11.67 3.72
1/5/23 23:00 6.31 10.49 12.18 3.21
1/6/23 0:00 6.17 10.46 12.50 2.89
1/6/23 1:00 6.08 10.30 12.72 2.67
1/6/23 2:00 6.01 10.26 12.87 2.52
1/6/23 3:00 6.13 10.69 12.61 2.78
1/6/23 4:00 6.70 11.30 11.27 4.12
1/6/23 5:00 7.52 11.58 9.40 5.99
1/6/23 6:00 8.26 11.69 7.68 7.71
1/6/23 7:00 8.84 11.60 6.34 9.05
1/6/23 8:00 9.01 10.95 5.95 9.44
1/6/23 9:00 8.87 10.46 6.26 9.13
1/6/23 10:00 8.59 10.42 6.91 8.48
1/6/23 11:00 8.26 10.55 7.69 7.70
1/6/23 12:00 7.98 10.75 8.33 7.06
1/6/23 13:00 7.86 11.02 8.59 6.80
1/6/23 14:00 7.93 11.20 8.45 6.94
1/6/23 15:00 8.11 11.34 8.04 7.35
1/6/23 16:00 8.33 11.53 7.52 7.87
1/6/23 17:00 8.50 11.50 7.13 8.26
1/6/23 18:00 8.48 11.39 7.17 8.22
1/6/23 19:00 8.20 11.14 7.81 7.58
1/6/23 20:00 7.72 10.71 8.93 6.46
1/6/23 21:00 7.17 10.43 10.19 5.20
1/6/23 22:00 6.71 10.34 11.25 4.14




Average Hourly

Average Hourly

Average Hourly

Average Hourly

Date/Time Pressure (psi) | Temperature (°C) | Depth To Water (ft) EGI(;::::::IZ:;
(862248) (862248) (862248) NAVDSS)
1/6/23 23:00 6.41 10.45 11.95 3.44
1/7/23 0:00 6.23 10.50 12.36 3.03
1/7/23 1:00 6.12 10.35 12.62 2.77
1/7/23 2:00 6.04 10.23 12.81 2.58
1/7/23 3:00 6.01 10.31 12.87 2.52
1/7/23 4:00 6.31 10.95 12.18 3.21
1/7/23 5:00 7.08 11.42 10.41 4.98
1/7/23 6:00 7.93 11.61 8.44 6.95
1/7/23 7:00 8.74 11.64 6.56 8.83
1/7/23 8:00 9.25 10.98 5.39 10.00
1/7/23 9:00 9.24 10.35 5.41 9.98
1/7/23 10:00 8.98 10.20 6.02 9.37
1/7/23 11:00 8.65 10.39 6.79 8.60
1/7/23 12:00 8.30 10.75 7.60 7.79
1/7/23 13:00 8.05 10.73 8.16 7.23
1/7/23 14:00 7.99 11.01 8.30 7.09
1/7/23 15:00 8.07 11.24 8.11 7.28
1/7/23 16:00 8.25 11.39 7.71 7.68
1/7/23 17:00 8.42 11.46 7.31 8.08
1/7/23 18:00 8.51 11.43 7.11 8.28
1/7/23 19:00 8.36 11.29 7.45 7.94
1/7/23 20:00 7.98 10.93 8.32 7.07
1/7/23 21:00 7.48 10.54 9.49 5.90
1/7/23 22:00 6.96 10.36 10.69 4.70
1/7/23 23:00 6.57 10.35 11.59 3.80
1/8/23 0:00 6.37 10.39 12.04 3.35




NBKK-S7-MW04

Average Hourly | Average Hourly Average Hourly A;f(:iiz:::er:y
Date/Time Pressure (psi) | Temperature (°C) | Depth To Water (ft) Elevation (feet
(836295) (836295) (836295) NAVDSS)
1/1/23 0:00 4.23 14.74 8.51 7.37
1/1/23 1:00 4.23 14.75 8.52 7.36
1/1/23 2:00 4.22 14.71 8.53 7.35
1/1/23 3:00 4.22 14.71 8.53 7.35
1/1/23 4:00 4.22 14.70 8.54 7.34
1/1/23 5:00 4.21 14.69 8.54 7.34
1/1/23 6:00 4.21 14.72 8.55 7.33
1/1/23 7:00 4.21 14.68 8.56 7.32
1/1/23 8:00 4.20 14.64 8.57 7.31
1/1/23 9:00 4.20 14.64 8.58 7.30
1/1/23 10:00 4.19 14.66 8.59 7.29
1/1/23 11:00 4.19 14.64 8.59 7.29
1/1/23 12:00 4.19 14.64 8.59 7.29
1/1/23 13:00 4.20 14.65 8.58 7.30
1/1/23 14:00 4.20 14.67 8.58 7.30
1/1/23 15:00 4.20 14.70 8.57 7.31
1/1/23 16:00 4.21 14.67 8.56 7.32
1/1/23 17:00 4.21 14.70 8.56 7.32
1/1/23 18:00 4.20 14.71 8.57 7.31
1/1/23 19:00 4.20 14.68 8.58 7.30
1/1/23 20:00 4.19 14.67 8.59 7.29
1/1/23 21:00 4.19 14.65 8.61 7.27
1/1/23 22:00 4.18 14.58 8.63 7.25
1/1/23 23:00 4.17 14.55 8.64 7.24
1/2/23 0:00 4.16 14.52 8.66 7.22
1/2/23 1:00 4.16 14.50 8.67 7.21
1/2/23 2:00 4.16 14.50 8.68 7.20
1/2/23 3:00 4.16 14.50 8.68 7.20
1/2/23 4:00 4.16 14.50 8.67 7.21
1/2/23 5:00 4.16 14.55 8.67 7.21
1/2/23 6:00 4.16 14.52 8.67 7.21
1/2/23 7:00 4.16 14.53 8.67 7.21
1/2/23 8:00 4.16 14.53 8.67 7.21
1/2/23 9:00 4.16 14.53 8.68 7.20
1/2/23 10:00 4.16 14.54 8.68 7.20
1/2/23 11:00 4.15 14.53 8.68 7.20
1/2/23 12:00 4.16 14.55 8.68 7.20
1/2/23 13:00 4.16 14.56 8.67 7.21
1/2/23 14:00 4.16 14.55 8.66 7.22
1/2/23 15:00 4.17 14.58 8.65 7.23
1/2/23 16:00 4.17 14.59 8.65 7.23
1/2/23 17:00 4.17 14.57 8.64 7.24
1/2/23 18:00 4.17 14.58 8.65 7.23
1/2/23 19:00 4.17 14.58 8.65 7.23
1/2/23 20:00 4.16 14.60 8.67 7.21
1/2/23 21:00 4.15 14.53 8.69 7.19
1/2/23 22:00 4.14 14.50 8.71 7.17




Average Hourly

Average Hourly

Average Hourly

Average Hourly

Date/Time Pressure (psi) | Temperature (°C) | Depth To Water (ft) EGI(;::::::IZ:;
(836295) (836295) (836295) NAVDSS)
1/2/23 23:00 4,13 14.47 8.73 7.15
1/3/23 0:00 4,13 14.43 8.75 7.13
1/3/23 1:00 4,12 14.43 8.76 7.12
1/3/23 2:00 4.11 14.42 8.78 7.10
1/3/23 3:00 4.11 14.43 8.79 7.09
1/3/23 4:00 4.11 14.40 8.79 7.09
1/3/23 5:00 4.11 14.43 8.78 7.10
1/3/23 6:00 4.11 14.46 8.78 7.10
1/3/23 7:00 4.12 14.45 8.77 7.11
1/3/23 8:00 4.12 14.45 8.77 7.11
1/3/23 9:00 4,12 14.46 8.77 7.11
1/3/23 10:00 4.12 14.47 8.77 7.11
1/3/23 11:00 4.12 14.44 8.77 7.11
1/3/23 12:00 4,12 14.46 8.76 7.12
1/3/23 13:00 4,12 14.46 8.76 7.12
1/3/23 14:00 4.12 14.46 8.75 7.13
1/3/23 15:00 4.13 14.49 8.74 7.14
1/3/23 16:00 4.13 14.49 8.73 7.15
1/3/23 17:00 4.13 14.49 8.73 7.15
1/3/23 18:00 4.14 14.50 8.72 7.16
1/3/23 19:00 4.13 14.49 8.73 7.15
1/3/23 20:00 4.13 14.49 8.74 7.14
1/3/23 21:00 4,12 14.48 8.76 7.12
1/3/23 22:00 4.11 14.44 8.78 7.10
1/3/23 23:00 4.10 14.40 8.80 7.08
1/4/23 0:00 4.09 14.38 8.82 7.06
1/4/23 1:00 4.09 14.38 8.84 7.04
1/4/23 2:00 4.08 14.34 8.86 7.02
1/4/23 3:00 4.07 14.31 8.87 7.01
1/4/23 4:00 4.07 14.34 8.87 7.01
1/4/23 5:00 4.08 14.36 8.86 7.02
1/4/23 6:00 4.08 14.35 8.85 7.03
1/4/23 7:00 4.09 14.35 8.84 7.04
1/4/23 8:00 4.09 14.38 8.83 7.05
1/4/23 9:00 4.10 14.38 8.82 7.06
1/4/23 10:00 4.10 14.39 8.81 7.07
1/4/23 11:00 4.10 14.38 8.80 7.08
1/4/23 12:00 4.11 14.41 8.79 7.09
1/4/23 13:00 4.11 14.47 8.78 7.10
1/4/23 14:00 4.11 14.43 8.77 7.11
1/4/23 15:00 4,12 14.49 8.76 7.12
1/4/23 16:00 4,12 14.46 8.75 7.13
1/4/23 17:00 4.13 14.49 8.74 7.14
1/4/23 18:00 4.13 14.47 8.74 7.14
1/4/23 19:00 4.13 14.47 8.74 7.14
1/4/23 20:00 4.13 14.48 8.74 7.14
1/4/23 21:00 4.13 14.45 8.75 7.13
1/4/23 22:00 4,12 14.46 8.76 7.12




Average Hourly

Average Hourly

Average Hourly

Average Hourly

Date/Time Pressure (psi) | Temperature (°C) | Depth To Water (ft) EGI(;::::::IZ:;
(836295) (836295) (836295) NAVDSS)
1/4/23 23:00 4.11 14.40 8.78 7.10
1/5/23 0:00 4.11 14.41 8.79 7.09
1/5/23 1:00 4.10 14.37 8.81 7.07
1/5/23 2:00 4.09 14.36 8.83 7.05
1/5/23 3:00 4.08 14.39 8.85 7.03
1/5/23 4:00 4.08 14.34 8.86 7.02
1/5/23 5:00 4.08 14.34 8.85 7.03
1/5/23 6:00 4.09 14.36 8.84 7.04
1/5/23 7:00 4.10 14.35 8.82 7.06
1/5/23 8:00 4.10 14.40 8.80 7.08
1/5/23 9:00 4.11 14.43 8.78 7.10
1/5/23 10:00 4.12 14.41 8.77 7.11
1/5/23 11:00 4,12 14.43 8.76 7.12
1/5/23 12:00 4,12 14.44 8.75 7.13
1/5/23 13:00 4.13 14.44 8.74 7.14
1/5/23 14:00 4.13 14.45 8.73 7.15
1/5/23 15:00 4.14 14.49 8.72 7.16
1/5/23 16:00 4.14 14.44 8.71 7.17
1/5/23 17:00 4.14 14.49 8.70 7.18
1/5/23 18:00 4.15 14.50 8.70 7.18
1/5/23 19:00 4.15 14.47 8.69 7.19
1/5/23 20:00 4.16 14.47 8.67 7.21
1/5/23 21:00 4.16 14.46 8.67 7.21
1/5/23 22:00 4.16 14.47 8.66 7.22
1/5/23 23:00 4.15 14.43 8.68 7.20
1/6/23 0:00 4.13 14.41 8.74 7.14
1/6/23 1:00 4.11 14.39 8.78 7.10
1/6/23 2:00 4.10 14.36 8.80 7.08
1/6/23 3:00 4.10 14.34 8.81 7.07
1/6/23 4:00 4,12 14.34 8.76 7.12
1/6/23 5:00 4.13 14.31 8.74 7.14
1/6/23 6:00 4.09 14.34 8.82 7.06
1/6/23 7:00 4.10 14.32 8.81 7.07
1/6/23 8:00 4.10 14.35 8.80 7.08
1/6/23 9:00 4.11 14.39 8.78 7.10
1/6/23 10:00 4,12 14.41 8.76 7.12
1/6/23 11:00 4,12 14.42 8.75 7.13
1/6/23 12:00 4.13 14.42 8.74 7.14
1/6/23 13:00 4.13 14.44 8.73 7.15
1/6/23 14:00 4.14 14.44 8.72 7.16
1/6/23 15:00 4.14 14.43 8.71 7.17
1/6/23 16:00 4.15 14.45 8.70 7.18
1/6/23 17:00 4.15 14.46 8.68 7.20
1/6/23 18:00 4.16 14.48 8.67 7.21
1/6/23 19:00 4,17 14.49 8.64 7.24
1/6/23 20:00 4,17 14.51 8.65 7.23
1/6/23 21:00 4,17 14.46 8.65 7.23
1/6/23 22:00 4.18 14.48 8.62 7.26




Average Hourly

Average Hourly

Average Hourly

Average Hourly

Date/Time Pressure (psi) | Temperature (°C) | Depth To Water (ft) EGI(;::::::IZ:;
(836295) (836295) (836295) NAVDSS)
1/6/23 23:00 4.20 14.43 8.58 7.30
1/7/23 0:00 4.19 14.41 8.60 7.28
1/7/23 1:00 4,17 14.39 8.65 7.23
1/7/23 2:00 4.16 14.38 8.67 7.21
1/7/23 3:00 4.14 14.36 8.71 7.17
1/7/23 4:00 4,12 14.34 8.75 7.13
1/7/23 5:00 4,12 14.34 8.76 7.12
1/7/23 6:00 4,12 14.32 8.77 7.11
1/7/23 7:00 4.12 14.34 8.76 7.12
1/7/23 8:00 4.14 14.37 8.71 7.17
1/7/23 9:00 4.15 14.39 8.69 7.19
1/7/23 10:00 4.15 14.42 8.69 7.19
1/7/23 11:00 4.15 14.41 8.70 7.18
1/7/23 12:00 4.13 14.51 8.74 7.14
1/7/23 13:00 4,12 14.48 8.77 7.11
1/7/23 14:00 4.10 14.47 8.80 7.08
1/7/23 15:00 4.10 14.51 8.80 7.08
1/7/23 16:00 4.11 14.49 8.79 7.09
1/7/23 17:00 4.13 14.49 8.75 7.13
1/7/23 18:00 4.14 14.50 8.71 7.17
1/7/23 19:00 4.16 14.52 8.68 7.20
1/7/23 20:00 4.18 14.57 8.62 7.26
1/7/23 21:00 4.20 14.55 8.57 7.31
1/7/23 22:00 4.22 14.54 8.54 7.34
1/7/23 23:00 4.24 14.49 8.49 7.39
1/8/23 0:00 4.27 14.46 8.42 7.46




NBKK-S7-MWQ05

Average Hourly | Average Hourly Average Hourly A;f(:iiz:::er:y
Date/Time Pressure (psi) | Temperature (°C) | Depth To Water (ft) Elevation (feet
(952562) (952562) (952562) NAVDSS)
1/1/23 0:00 6.47 13.02 11.98 3.33
1/1/23 1:00 6.67 13.09 11.51 3.80
1/1/23 2:00 7.08 13.16 10.57 4.74
1/1/23 3:00 7.43 13.19 9.77 5.54
1/1/23 4:00 7.61 13.20 9.36 5.95
1/1/23 5:00 7.62 13.20 9.33 5.98
1/1/23 6:00 7.52 13.22 9.55 5.76
1/1/23 7:00 7.37 13.25 9.89 5.42
1/1/23 8:00 7.24 13.29 10.21 5.10
1/1/23 9:00 7.22 13.33 10.25 5.06
1/1/23 10:00 7.37 13.35 9.91 5.40
1/1/23 11:00 7.63 13.36 9.30 6.01
1/1/23 12:00 7.96 13.35 8.54 6.77
1/1/23 13:00 8.30 13.32 7.75 7.56
1/1/23 14:00 8.56 12.46 7.16 8.15
1/1/23 15:00 8.58 11.43 7.11 8.20
1/1/23 16:00 8.36 10.95 7.61 7.70
1/1/23 17:00 7.99 10.65 8.48 6.83
1/1/23 18:00 7.49 10.82 9.63 5.68
1/1/23 19:00 7.01 11.74 10.74 4.57
1/1/23 20:00 6.70 12.38 11.44 3.87
1/1/23 21:00 6.54 12.75 11.82 3.49
1/1/23 22:00 6.43 12.95 12.07 3.24
1/1/23 23:00 6.34 13.08 12.27 3.04
1/2/23 0:00 6.28 13.18 12.42 2.89
1/2/23 1:00 6.31 13.27 12.35 2.96
1/2/23 2:00 6.55 13.32 11.80 3.51
1/2/23 3:00 7.09 13.36 10.54 4,77
1/2/23 4:00 7.59 13.36 9.39 5.92
1/2/23 5:00 7.89 13.32 8.70 6.61
1/2/23 6:00 8.01 13.17 8.42 6.89
1/2/23 7:00 7.99 12.69 8.46 6.85
1/2/23 8:00 7.88 12.41 8.72 6.59
1/2/23 9:00 7.75 12.53 9.02 6.29
1/2/23 10:00 7.71 12.91 9.11 6.20
1/2/23 11:00 7.80 13.19 8.91 6.40
1/2/23 12:00 7.98 13.26 8.48 6.83
1/2/23 13:00 8.21 13.22 7.97 7.34
1/2/23 14:00 8.45 12.72 7.40 7.91
1/2/23 15:00 8.61 11.44 7.05 8.26
1/2/23 16:00 8.54 10.83 7.21 8.10
1/2/23 17:00 8.28 10.55 7.81 7.50
1/2/23 18:00 7.87 10.36 8.74 6.57
1/2/23 19:00 7.37 10.82 9.90 5.41
1/2/23 20:00 6.92 11.75 10.93 4.38
1/2/23 21:00 6.66 12.31 11.54 3.77
1/2/23 22:00 6.52 12.67 11.87 3.44




Average Hourly

Average Hourly

Average Hourly

Average Hourly

Date/Time Pressure (psi) | Temperature (°C) | Depth To Water (ft) EGI(;::::::IZ:;
(952562) (952562) (952562) NAVDSS)
1/2/23 23:00 6.41 12.88 12.11 3.20
1/3/23 0:00 6.33 13.03 12.31 3.00
1/3/23 1:00 6.28 13.14 12.42 2.89
1/3/23 2:00 6.36 13.24 12.23 3.08
1/3/23 3:00 6.80 13.30 11.22 4.09
1/3/23 4:00 7.49 13.33 9.62 5.69
1/3/23 5:00 8.04 13.29 8.35 6.96
1/3/23 6:00 8.37 12.76 7.58 7.73
1/3/23 7:00 8.49 11.51 7.32 7.99
1/3/23 8:00 8.42 11.02 7.47 7.84
1/3/23 9:00 8.26 10.89 7.86 7.45
1/3/23 10:00 8.07 11.03 8.28 7.03
1/3/23 11:00 7.94 11.56 8.58 6.73
1/3/23 12:00 7.95 12.17 8.57 6.74
1/3/23 13:00 8.07 12.67 8.28 7.03
1/3/23 14:00 8.23 12.65 7.92 7.39
1/3/23 15:00 8.37 12.19 7.59 7.72
1/3/23 16:00 8.40 11.34 7.51 7.80
1/3/23 17:00 8.25 10.84 7.87 7.44
1/3/23 18:00 7.93 10.52 8.62 6.69
1/3/23 19:00 7.47 10.85 9.68 5.63
1/3/23 20:00 7.00 11.70 10.75 4.56
1/3/23 21:00 6.71 12.34 11.43 3.88
1/3/23 22:00 6.54 12.66 11.81 3.50
1/3/23 23:00 6.43 12.85 12.07 3.24
1/4/23 0:00 6.34 12.98 12.27 3.04
1/4/23 1:00 6.27 13.07 12.44 2.87
1/4/23 2:00 6.26 13.16 12.47 2.84
1/4/23 3:00 6.40 13.23 12.15 3.16
1/4/23 4:00 7.00 13.28 10.75 4.56
1/4/23 5:00 7.75 13.28 9.01 6.30
1/4/23 6:00 8.29 13.10 7.77 7.54
1/4/23 7:00 8.61 11.76 7.05 8.26
1/4/23 8:00 8.66 10.83 6.93 8.38
1/4/23 9:00 8.54 10.59 7.21 8.10
1/4/23 10:00 8.34 10.56 7.67 7.64
1/4/23 11:00 8.13 10.79 8.16 7.15
1/4/23 12:00 8.00 11.37 8.45 6.86
1/4/23 13:00 8.00 11.96 8.44 6.87
1/4/23 14:00 8.12 12.32 8.16 7.15
1/4/23 15:00 8.27 12.34 7.83 7.48
1/4/23 16:00 8.38 11.95 7.56 7.75
1/4/23 17:00 8.36 11.15 7.61 7.70
1/4/23 18:00 8.15 10.74 8.10 7.21
1/4/23 19:00 7.77 10.54 8.97 6.34
1/4/23 20:00 7.29 11.15 10.07 5.24
1/4/23 21:00 6.88 11.93 11.03 4.28
1/4/23 22:00 6.64 12.40 11.59 3.72




Average Hourly

Average Hourly

Average Hourly

Average Hourly

Date/Time Pressure (psi) | Temperature (°C) | Depth To Water (ft) EGI(;::::::IZ:;
(952562) (952562) (952562) NAVDSS)
1/4/23 23:00 6.50 12.66 11.90 3.41
1/5/23 0:00 6.40 12.81 12.13 3.18
1/5/23 1:00 6.32 12.92 12.32 2.99
1/5/23 2:00 6.27 13.02 12.44 2.87
1/5/23 3:00 6.32 13.10 12.32 2.99
1/5/23 4:00 6.73 13.17 11.37 3.94
1/5/23 5:00 7.60 13.20 9.36 5.95
1/5/23 6:00 8.40 13.05 7.52 7.79
1/5/23 7:00 8.96 11.29 6.23 9.08
1/5/23 8:00 9.15 10.36 5.80 9.51
1/5/23 9:00 9.05 10.16 6.01 9.30
1/5/23 10:00 8.84 10.13 6.51 8.80
1/5/23 11:00 8.58 10.25 7.11 8.20
1/5/23 12:00 8.36 10.64 7.63 7.68
1/5/23 13:00 8.25 11.09 7.86 7.45
1/5/23 14:00 8.30 11.52 7.76 7.55
1/5/23 15:00 8.43 11.74 7.45 7.86
1/5/23 16:00 8.57 11.56 7.13 8.18
1/5/23 17:00 8.65 11.10 6.94 8.37
1/5/23 18:00 8.55 10.74 7.17 8.14
1/5/23 19:00 8.27 10.48 7.83 7.48
1/5/23 20:00 7.84 10.56 8.82 6.49
1/5/23 21:00 7.34 10.92 9.98 5.33
1/5/23 22:00 6.91 11.64 10.96 4.35
1/5/23 23:00 6.67 12.07 11.52 3.79
1/6/23 0:00 6.53 12.34 11.83 3.48
1/6/23 1:00 6.44 12.51 12.06 3.25
1/6/23 2:00 6.36 12.65 12.23 3.08
1/6/23 3:00 6.33 12.76 12.29 3.02
1/6/23 4:00 6.47 12.87 11.98 3.33
1/6/23 5:00 7.09 12.95 10.55 4.76
1/6/23 6:00 7.92 12.96 8.63 6.68
1/6/23 7:00 8.58 12.61 7.11 8.20
1/6/23 8:00 8.94 10.91 6.27 9.04
1/6/23 9:00 8.98 10.35 6.17 9.14
1/6/23 10:00 8.82 10.20 6.54 8.77
1/6/23 11:00 8.57 10.18 7.14 8.17
1/6/23 12:00 8.29 10.41 7.78 7.53
1/6/23 13:00 8.09 10.96 8.23 7.08
1/6/23 14:00 8.04 11.56 8.35 6.96
1/6/23 15:00 8.14 12.04 8.13 7.18
1/6/23 16:00 8.31 12.18 7.73 7.58
1/6/23 17:00 8.50 11.96 7.30 8.01
1/6/23 18:00 8.57 11.17 7.13 8.18
1/6/23 19:00 8.43 10.62 7.45 7.86
1/6/23 20:00 8.10 10.33 8.23 7.08
1/6/23 21:00 7.62 10.64 9.31 6.00
1/6/23 22:00 7.13 11.31 10.45 4.86




Average Hourly

Average Hourly

Average Hourly

Average Hourly

Date/Time Pressure (psi) | Temperature (°C) | Depth To Water (ft) EGI(;::::::IZ:;
(952562) (952562) (952562) NAVDSS)
1/6/23 23:00 6.79 11.93 11.25 4.06
1/7/23 0:00 6.60 12.27 11.68 3.63
1/7/23 1:00 6.49 12.48 11.94 3.37
1/7/23 2:00 6.40 12.62 12.14 3.17
1/7/23 3:00 6.33 12.73 12.30 3.01
1/7/23 4:00 6.36 12.84 12.24 3.07
1/7/23 5:00 6.68 12.92 11.50 3.81
1/7/23 6:00 7.51 12.97 9.59 5.72
1/7/23 7:00 8.35 12.91 7.64 7.67
1/7/23 8:00 8.99 11.37 6.17 9.14
1/7/23 9:00 9.23 10.25 5.60 9.71
1/7/23 10:00 9.14 10.02 5.80 9.51
1/7/23 11:00 8.92 9.98 6.33 8.98
1/7/23 12:00 8.63 10.06 7.00 8.31
1/7/23 13:00 8.36 10.41 7.63 7.68
1/7/23 14:00 8.19 11.00 8.00 7.31
1/7/23 15:00 8.18 11.57 8.03 7.28
1/7/23 16:00 8.28 11.94 7.81 7.50
1/7/23 17:00 8.43 12.01 7.45 7.86
1/7/23 18:00 8.55 11.70 7.18 8.13
1/7/23 19:00 8.51 11.06 7.26 8.05
1/7/23 20:00 8.28 10.64 7.81 7.50
1/7/23 21:00 7.89 10.77 8.71 6.60
1/7/23 22:00 7.40 11.14 9.84 5.47
1/7/23 23:00 6.95 11.89 10.86 4.45
1/8/23 0:00 6.74 12.18 11.35 3.96
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50 West Liberty Street

1 Suite 205
u Reno, Nevada 89501 USA

1.775.360.7215

JACOBS Surveying Services for

NAVAL BASE KITSAP (NBK) KEYPORT

Keyport, Washington
01/24/2023

Naval Facilities Engineering Command (NAVFAC), Southwest under the Comprehensive Long-term
Environmental Action Navy (CLEAN) 9000 Contract, Contract Task Order (CTO) 4117, Contract Number
N62470-16-D-9000.

JACOBS Project Manager: Dennis Ballam
JACOBS Professional Land Surveyor: Aaron Willis, PLS
JACOBS Project Surveyor: Roland “Duke” Brooks

SITE LOCATION AND DESCRIPTION

NBK Keyport occupies 340 acres (including tidelands) adjacent to the town of Keyport in Kitsap County,
Washington, on a small peninsula on the east side of the central portion of Puget Sound. NBK Keyport,
formerly known as Naval Undersea Warfare Center (NUWC) Keyport Division and Naval Sea Systems
Command Keyport, is one of two active NUWCs for the Navy’s Pacific Fleet. Surveying is required at the
following sites:

- Building 76 (Attachment A) — Fire Station

- 2008 Car Fire (Attachment A) — (Adjacent to Building 198)

- Keyport Sludge Disposal Area (Attachment A) — (OU 2/Area 5)

- Building 1006 (Attachment B)

- Van Meter Road Spill/ Former Drum Storage Area (Attachment B) — (OU 2/Area 2)
- Keyport Peninsula Fill (Attachment C) — (Site 7)

- Landfill Extension (Attachment D) — (Northeast Portion of Area 22)

PROJECT DESCRIPTION:

e Recover WSDOT and existing Base horizontal and vertical control monuments per site.
e  Establish Primary Control.

e Survey locations of twenty-eight (28) new monitoring wells.
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1.775.360.7215

ATTACHMENT A — Building 76, 2008 Car Fire, and Keyport Sludge Disposal Area
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50 West Liberty Street
Suite 205

Reno, Nevada 89501 USA
1.775.360.7215

ATTACHMENT B - Building 1006 and Van Meter Road Spill / Former Drum
Storage Area (OU 2/AREA 2)
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50 West Liberty Street
Suite 205

Reno, Nevada 89501 USA
1.775.360.7215

ATTACHMENT C - Keyport Peninsula Fill (Site 7)
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ATTACHMENT D - Landfill Extension (Northeast Portion of Area 22)

'

50 West Liberty Street
Suite 205

Reno, Nevada 89501 USA
1.775.360.7215
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Figure 10-6
Proposed Sample Locations:
Central NBK Keyport
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50 West Liberty Street

1 Suite 205
u ) Reno, Nevada 89501 USA

1.775.360.7215

HORIZONTAL COORDINATE SYSTEMS DATUM:

The horizontal coordinate systems and datum used are the North American Datum of 1983, NAD83
(2011) Epoch 2010.00, in the Washington State Plane Coordinate System (SPCS), North Zone, U.S. Survey
Feet.

VERTICAL DATUM:

The vertical datum is the North American Vertical Datum of 1988 (NAVD88) established using Geoid 18.

ACCURACY SPECIFICATIONS:

a. Horizontal control work complies with Second Order Class Il (1:20,000) or better, as outlined in
the Federal Geospatial Data Committee (FGDC) Geospatial Positioning Accuracy Standards,
Part 4: Standards for Architecture, Engineering, Construction (A/E/C), and Facility
Management.

b. Vertical Control work complies with Second Order Class Il (0.0350Vm) or better, as outlined in
the FGDC Geospatial Positioning Accuracy Standards, Part 4: Standards for Architecture,
Engineering, Construction (A/E/C) and Facility Management.

METHODOLOGY:

Initial reconnaissance efforts were conducted to recover Washington Department of Transportation
(WSDOT) and existing Base Control (per Survey Report by Bush, Roed & Hitchings Inc. Dated 08/02/22,
Job No. 2014114.04) within the project site vicinity. The following published and established horizontal
and vertical control were utilized in the GPS Static CORS Network Adjustment, RTK surveys having 2
occupations with a four-hour minimum satellite constellation difference, and differential leveling;
Published and established primary control provided in Table 1 and Published Data Sheet(s) provided
(Attachment E). Primary Control locations are shown in Figure 1. Differential level notes (Attachment G)
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Table 1 - Primary Control

GP18308-31

1198547.091

260301.136 13.064 Brass Disc
69 1200250.555 261504.257 47.782 5/8" Rebar & ST6 Cap
40 1199701.950 259039.380 15.800 Brass Disk in Mon Well
41 1199200.270 259878.720 18.700 Brass Disk in Mon Well
22 1199012.920 258176.765 27.538 Railroad Spike
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Figure 1 — NBK Keyport Project Control Locations
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Suite 205

Reno, Nevada 89501 USA
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ATTACHMENT E
A
vT’ g':::::r?lt:;?fa#ansportation Geographic serViceS
Report of Survey Mark
Designation: GP18308-31 T.R.S: 26N, 1E, 35 ACCOUNTS INFORMATION
Monument ID: 3180 Corner Code: BOOK PROJECT INVOICE
NGS Pid: State Route: 308 113 0L3073 23-97095
State: WASHINGTON Mile Post: 3.1 224 /233 MS5400 23-05032
County: KITSAP Station: NA MT0319 23-11026
Region: oL Offset:
Nearest Town: KEYPORT Owner: GS
USGS Quad: POULSBO Bearing: M

TO REACH THE STATION FROM THE JUNCTION OF SR 003 AND
SR 308, GO EAST 2.8 MILES ALONG SR 308 TO A BRIDGE OVER A
LAGOON AND MARK ON RIGHT. IT IS LOCATED JUST BEFORE
KEYPORT, IN THE SOUTHEAST QUADRANT OF THE STRUCTURE,
80 CM @ 90 DEGREES FROM THE WEST CONCRETE BARRIER,
70 CM @ 0 DEGREES FROM THE SOUTH PAVEMENT SEAT, 2.6
METERS @ 30 DEGREES FROM A CATCH BASIN AND 1.6
METERS @ 50 DEGREES FROM AN ORANGE WITNESS POST.
THE MARK IS A WSDOT BRASS DISK CEMENTED INTO A DRILL
HOLE IN THE CONCRETE BRIDGE DECK WHICH IS SET 8 CM
BELOW THE ASPHALT OVERLAY AND IS SURROUNDED BY A
SHORT SECTION OF PVC PIPE.

Survey Control

Datum: NAD 83/11 Date: 01/12/2013
Lat: 47 41 58.129267 N Long: 122 37 40.557553 W Ellips: -18.806 (M) -61.699 (USFt) Geoid: -22.788 (M)
Washington State Plane Zone: North
Northing Easting Scale Comb Factor Conv Angle
79339.945 (M) 260301.136 (USFt) 365317.884 (M) 1198547.091 (USFt) |0.99996877  0.99997172 -12010.0
Ortho: Date: 12/23/1997 Survey Info Accuracy Network Method
Datum: NAVD 88 Horizontal 2CM PRIMARY GPS
Elevation: 3.982 (M) 13.064 (USFt) Ellips 5CM GPS

Ortho 1CM PRIMARY DIFF LEVELS
Report of Survey Mark 1/9/2023 4:19:55 PM Page 1 of 2

Designation: GP18308-31
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50 West Liberty Street
Suite 205

Reno, Nevada 89501 USA
1.775.360.7215

Datum: NAD 83/07

Date: 05/19/2008

Lat: 47 4158.127830 N Long: 122 37 40.559618 W Ellips: -18.804 (M) -61.693 (USFt)

Geoid: -22.786 (M)

Washington State Plane Zone: North
Northing Easting Scale Comb Factor Conv Angle
79339.902 (M) 260300.995 (USFt) 365317.840 (M) 1198546.947 (USFt) |0.99996877  0.99997172 -12010.0
Ortho: Date: 12/23/1997 Survey Info Accuracy Network Method
Datum: NAVD 88 Horizontal 2CM PRIMARY GPS
Elevation: 3.982 (M) 13.064 (USFt) Ellips 5CM GPS

Ortho 1CM PRIMARY DIFF LEVELS

Datum: NAD 83/91
Lat: 47 41 58.125188 N Long:

Date: 12/23/1997

122 37 40.561767 W  Ellips: -18.605 (M) -61.040 (USFt)

Geoid: -22.587 (M)

Washington State Plane Zone: North
Northing Easting Scale Comb Factor Conv Angle
79339.821 (M) 260300.729 (USFt) 365317.793 (M) 1198546.793 (USFt) |0.99996877  0.99997169 -12010.0
Ortho: Date: 12/23/1997 Survey Info Accuracy Network Method
Datum: NAVD 88 Horizontal 2CM PRIMARY GPS
Elevation: 3.982 (M) 13.064 (USFt) Ellips 5CM GPS
Ortho 1CM PRIMARY DIFF LEVELS
History
Recovered On Recovered By Action Condition
1/15/2016 GEOGRAPHIC SERVICES RECOVERED GOOD
1/12/2013 GEOGRAPHIC SERVICES UPDATED
5/19/2008 GEOGRAPHIC SERVICES UPDATED
12/23/1997 GEOGRAPHIC SERVICES MONUMENTED
Report of Survey Mark 1/9/2023 4:19:55 PM Page 2 of 2

Designation: GP18308-31
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50 West Liberty Street

1 Suite 205
u Reno, Nevada 89501 USA

1.775.360.7215

BUILDING 76 LOCATION SURVEYS:

Building 76 consisted of four (4) monitoring wells that were located (Attachment A) with X, Y, & Z
values. This data collection for X and Y values was conducted using Real-Time Kinematic (RTK) methods
constraining to the primary control network shown in Table 1. The Z value locations are at the top of
casing, north notch and was determined by differential leveling. The four (4) monitoring well locations
are shown in Table 2.

Table 2- Building 76 Monitoring Wells

PTID EASTING (USFT) ZJOS';:;"N G E’E’:;;f)’" Description

NBKK-B76-MWO1 (BPL 420) 1199875.242 261339.102 44.351 MWO1-TOP LID_Horz. & TOP CASING_vert. (Flush Mount)
GROUND 1199875.311 261340.015 44.604 MWO1-CONCRETE NORTH

NBKK-B76-MWO02 (BPL 421) 1199872.443 261247.384 43.161 MWO2-TOP LID_Horz. & TOP CASING_vert. (Flush Mount)
GROUND 1199872.444 261248423 43.450 MW02-CONCRETE NORTH

NBKK-B76-MWO03 (BPL 422) 1199937.495 261166.977 45.1541 MWO3-TOP LID_Horz. & TOP CASING_vert. (Flush Mount)
GROUND 1199937.584 261167.946 45.445 MWO3-CONCRETE NORTH

NBKK-B76-MWO4 (BPL 423) 1199993.491 261258.277 52.873 MWO4-TOP LID_Horz. & TOP CASING_vert. (Flush Mount)
GROUND 1199993.089 261260.015 53.107 MWO04-GROUND NORTH

2008 CAR FIRE LOCATION SURVEYS:

2008 Car Fire consisted of three (3) monitoring wells that were located (Attachment A) with X, Y, & Z
values. This data collection for X and Y values was conducted using Real-Time Kinematic (RTK) methods
constraining to the primary control network shown in Table 1. The Z value locations are at the top of
casing, north notch and was determined by differential leveling. The three (3) monitoring well locations
are shown in Table 3.

Table 3- 2008 Car Fire Monitoring Wells

NORTHING Elevation
PTID EASTING (USFT) (USFT) (USFT) Description

NBKK-CF1-MWO01 (BPK 462) 1200393.178 261941.087 34.898 MWO1-TOP LID_Horz. & TOP CASING_vert. (Flush Mount)
GROUND 1200393.692 261942.728 34.907 MWO01-GROUND NORTH

NBKK-CF1-MWO02 (BPK 470) 1200331.885 261803.493 42.797 MWO02-TOP LID_Horz. & TOP CASING_vert. (Flush Mount)
GROUND 1200331.779 261804.623 43.118 MWO02-GROUND NORTH

NBKK-CF1-MWO03 (BPK 463) 1200465.528 261829.664 36.503 MWO03-TOP LID_Horz. & TOP CASING_vert. (Flush Mount)
GROUND 1200465.675 261830.844 36.810 MWO03-ASPHALT NORTH
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50 West Liberty Street

1 Suite 205
u Reno, Nevada 89501 USA

1.775.360.7215

KEYPORT SLUDGE DISPOSAL AREA (OU 2/AREA 5) LOCATION SURVEYS:

Keyport Sludge Disposal Area consisted of three (3) monitoring wells that were located (Attachment A)
with X, Y, & Z values. This data collection for X and Y values was conducted using Real-Time Kinematic
(RTK) methods constraining to the primary control network shown in Table 1. The Z value locations are
at the top of casing, north notch and was determined by differential leveling. The three (3) monitoring
well locations are shown in Table 4.

Table 4- Keyport Sludge Disposal Area Monitoring Wells

EASTING NORTHING Elevation

PT ID (USFT) (USFT) (USFT) Description
NBKK-OU2A5-MWO01 (BPK 469) 1200526.773 262157.070 21.441 MWO1-TOP LID_Horz. & TOP CASING_vert. (Flush Mount)
GROUND 1200526.909 262158.795 21.703 MWO01-GROUND NORTH
NBKK-OU2A5-MWO02 (BPK 468) 1200606.002 262048.655 18.059 MWO02-TOP LID_Horz. & TOP CASING_vert. (Flush Mount)
GROUND 1200606.324 262049.390 18.503 MWO02-ASPHALT NORTH
NBKK-OU2A5-MWO03 (BPL 424) 1200537.186 261997.869 25.681 MWO3-TOP LID_Horz. & TOP CASING_vert. (Flush Mount)
GROUND 1200537.263 261999.781 26.173 MWO03-GROUND NORTH

BUILDING 1006 LOCATION SURVEYS:

Building 1006 consisted of four (4) monitoring wells that were located (Attachment B) with X, Y, & Z
values. This data collection for X and Y values was conducted using Real-Time Kinematic (RTK) methods
constraining to the primary control network shown in Table 1. The Z value locations are at the top of
casing, north notch and was determined by differential leveling. The four (4) monitoring well locations
are shown in Table 5.

Table 5- Building 1006 Monitoring Wells

PTID | EASTING NORTHING Elevation Peser et
(USFT) (USFT) (USFT)

NBKK-B1006-MWO1 (BPK 459) 1199301.965 258601.174 13.376 MWO1-TOP LID_Horz. & TOP CASING_vert. (Flush Mount)
GROUND 1199302.932 258602.215 13.821 MWO1-ASPHALT NORTH

NBKK-B1006-MWO02 (BPK 460) 1199373.561 258531.353 12.335 MWO02-TOP LID_Horz. & TOP CASING_vert. (Flush Mount)
GROUND 1199374.689 258532.209 12.651 MWO02-ASPHALT NORTH

NBKK-B1006-MWO3 (BPK 461) 1199277.605 258378.490 17.866 MWO03-TOP LID_Horz. & TOP CASING_vert. (Flush Mount)
GROUND 1199278.746 258379.960 18.138 MWO03-GROUND NORTH

NBKK-B1006-MWO4 (BPK 471) 1199351.393 258348.701 15.217 MWO04-TOP LID_Horz. & TOP CASING_vert. (Flush Mount)
GROUND 1199351.244 258349.972 15.753 MWO04-GROUND NORTH
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VAN METER ROAD SPILL (OU 2/AREA 2) LOCATION SURVEYS:

50 West Liberty Street
Suite 205

Reno, Nevada 89501 USA
1.775.360.7215

Van Meter Road Spill area consisted of six (6) monitoring wells that were located (Attachment B) with X,
Y, & Z values. This data collection for X and Y values was conducted using Real-Time Kinematic (RTK)
methods constraining to the primary control network shown in Table 1. The Z value locations are at the
top of casing, north notch and was determined by differential leveling. The six (6) monitoring well
locations are shown in Table 6.

Table 6- Van Meter Road Spill Monitoring Wells

EASTING

NORTHING

Elevation

PT ID (USFT) (USFT) (USFT) Description

NBKK-OU2A2-MWO01 (BPK 401) 1198880.934 257991.875 28.150 MWO1-TOP LID_Horz. & TOP CASING_vert. (Flush Mount)
GROUND 1198880.827 257993.303 28.392 MWO1-ASPHALT NORTH

NBKK-OU2A2-MWO02 (BPK 472) 1199013.511 258065.55 27.264 MWO2-TOP LID_Horz. & TOP CASING_vert. (Stand Up)
GROUND 1199013.258 258067.347 25.422 MWO02-GROUND NORTH

NBKK-OU2A2-MWO03 (BPK 473) 1199068.932 258060.347 23.184 MWO3-TOP LID_Horz. & TOP CASING_vert. (Flush Mount)
GROUND 1199068.256 258061.590 23.600 MWO03-GROUND NORTH

NBKK-OU2A2-MWO04 (BPK 403) 1199201.503 257985.515 23.658 MWO04-TOP LID_Horz. & TOP CASING_vert. (Flush Mount)
GROUND 1199201.303 257987.005 23.983 MWO04-ASPHALT NORTH

NBKK-OU2A2-MWO5 (BPK 402) 1199205.128 257920.781 24.526 MWOS5-TOP LID_Horz. & TOP CASING_vert. (Flush Mount)
GROUND 1199204.816 257922.182 24.895 MWO5-ASPHALT NORTH

NBKK-OU2A2-MWO06 (BPK 404) 1199359.411 257939.126 23.212 MWO6-TOP LID_Horz. & TOP CASING_vert. (Stand Up)
GROUND 1199359.372 257941.061 20.929 MWO06-GROUND NORTH
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KEYPORT PENINSULA FILL (SITE 7) LOCATION SURVEYS:

Keyport Peninsula Fill area consisted of four (4) monitoring wells that were located (Attachment C) with
X, Y, & Z values. This data collection for X and Y values was conducted using Real-Time Kinematic (RTK)
methods constraining to the primary control network shown in Table 1. The Z value locations are at the

top of casing, north notch and was determined by differential leveling. The four (4) monitoring well
locations are shown in Table 7.

Table 7- Keyport Peninsula Fill Monitoring Wells

EASTING

NORTHING

Elevation

PT ID (USFT) (USFT) (USFT) Description
NBKK-S7-MWO01 (BPK 467) 1201288.027 261189.114 13.326 MWO1-TOP LID_Horz. & TOP CASING_vert. (Flush Mount)
GROUND 1201288.031 261190.193 13.693 MWO1-ASPHALT NORTH
NBKK-S7-MW02 1201697.479 261188.699 15.388 MWO02-TOP LID_Horz. & TOP CASING_vert. (Flush Mount)
GROUND 1201697.858 261189.822 15.541 MWO02-GROUND NORTH
NBKK-S7-MWO04 (BPK 464) 1201287.800 260906.724 15.884 MWO04-TOP LID_Horz. & TOP CASING_vert. (Flush Mount)
GROUND 1201287.789 260907.809 16.076 MWO04-ASPHALT NORTH
NBKK-S7-MWO5 (BPK 465) 1201900.370 260890.158 15.306 MWOS5-TOP LID_Horz. & TOP CASING_vert. (Flush Mount)
GROUND 1201900.553 260891.210 15.677 MWO5-ASPHALT NORTH

LANDFILL EXTENSION LOCATION SURVEYS:

Landfill Extension area consisted of four (4) monitoring wells that were located (Attachment D) with X,
Y, & Z values. This data collection for X and Y values was conducted using Real-Time Kinematic (RTK)
methods constraining to the primary control network shown in Table 1. The Z value locations are at the
top of casing, north notch and was determined by differential leveling. The four (4) monitoring well
locations are shown in Table 8.

Table 8- Landfill Extension Monitoring Wells

PTID EASTING NORTHING Elevation Peser et
(USFT) (USFT) (USFT)

NBKK-LFEX-MWO1 (BPK 457) 1199596.280 260152.474 24.101 MWO1-TOP LID_Horz. & TOP CASING_vert. (Flush Mount)
GROUND 1199596.342 260153.833 24.548 MWO01-GROUND NORTH

NBKK-LFEX-MWO2 (BPK 456) 1199382.734 259980.324 21.604 MWO02-TOP LID_Horz. & TOP CASING_vert. (Flush Mount)
GROUND 1199382.754 259981.735 21.978 MWO02-GROUND NORTH

NBKK-LFEX-MWO3 (BPK 455) 1199545.803 259906.273 19.728 MWO03-TOP LID_Horz. & TOP CASING_vert. (Flush Mount)
GROUND 1199545.774 259907.682 20.129 MWO03-ASPHALT NORTH

NBKK-LFEX-MWO04 (BPK 458) 1199818.015 259915.48 23.024 MWO04-TOP LID_Horz. & TOP CASING_vert. (Flush Mount)
GROUND 1199817.975 259916.907 23.268 MWO04-GROUND NORTH
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50 West Liberty Street

1 Suite 205
u @ Reno, Nevada 89501 USA

1.775.360.7215

QUALITY ASSURANCE/QUALITY CONTROL (QA/QC):

The procedures, methodology and techniques implemented throughout the field campaign and
processing of the survey data, provided high-level precision and accuracy. Using RTK surveys, check
shots were collected on published control points (Attachment F) prior to commencing with data
collection and post data collection of the monitoring wells to verify values were consistent throughout
the time frame of each survey. Differential level loops were utilized to obtain Z values on monitoring
wells (Attachment G).

SURVEY’S CERTIFICATION:

I, Aaron Willis, Professional Land Surveyor licensed in the State of Washington, hereby certify that the
data acquisition, analysis, computations, and other information contained in this document are true,
accurate, compliant with the scope of work and were performed under my direct supervision. The
accuracy of the control and the features surveyed have met or exceeded (are better than) the accuracy
requirements stated within the statement of work for Naval Base Kitsap (NBK) Keyport.
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50 West Liberty Street

1 Suite 205
u ) Reno, Nevada 89501 USA

1.775.360.7215

ATTACHMENT F — RTK CHECKS, CONTROL COMPARISON

Control Basis: Primary Control Point 69 (Shown in Table 1)

PTID Northing Easting Elevation
69 261504.257 1200250.555 47.782
Survey Deltas_Primary Control Check_Occupying Control Point 69
PTID Northing Easting Elevation Ay Ax Az
6 261217.874 1201486.970 13.710 CK6 AM -0.011 0.003 -0.005
6 261217.897 1201486.963 13.721 CK6 PM 0.011 -0.004 0.005
41 259878.666 1199200.255 18.677 CK 41 AM 0.054 0.015 0.023
41 259878.649 1199200.263 18.692 CK41PM 0.071 0.007 0.008
40 259039.333 1199701.878 15.793 CK 40 AM 0.047 0.072 0.007
40 259039.349 1199701.905 15.807 CK40PM 0.031 0.045 -0.007
Survey Deltas_Primary Control Check_Occupying Control Point 41 Ay Ax Az
22 258176.806 1199012.922 27.551 CK 22 -0.041 -0.002 -0.013
Survey Deltas_Existing Well Check_Record (R) Vs Measured (M)
EX-MW-48 TOC (R) 259416.030 1199082.010 15.800 Ay Ax Az
EX-MW-48 TOC (M) 259416.060 1199081.982 15.758 -0.030 0.028 0.042
EX-MW-71 TOC (R) 259491.301 1199038.051 16.600 Ay Ax Az
EX-MW-71 TOC (M) 259491.254 1199037.980 16.547 0.047 0.071 0.053
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Additional Set Monitoring Wells at Building 76
Keyport Naval Base

Keyport, WA

Survey Date: August 2023

GRND PVC (MP)

WELL NORTHING EASTING ELEV ELEV
B76-MWO06 261455.68 1199985.70 43.263 42.989
B76-MWO07 261340.96 1199985.89 50.152 49.918
B76-MWO08 261337.78 1200075.29 54.708 54.367
B76-MWO09 261288.49 1200083.60 54.837 54.589
SHALLOW SOIL SAMPLES

GRND
SAMPLE NORTHING EASTING ELEV
B76-S512 261217.40 1200018.55 53.499
B76-S513 261186.85 1200000.26 50.756
B76-SS11 261219.23 1199982.16 52.897
B76-SS10 261304.02 1200013.17 52.702



Appendix H
Investigation-derived Waste Data



Sample ID

NBKK-IDW04-AQ-102722

Sample Date 10/27/22

Chemical Name

Per- and Polyfluorinated Alkyl Substances (NG/L)

11-chloroeicosafluoro-3-oxaundecane-1-sulfonic acid (11CI-PF30UdS) 2.16 U

4,8-dioxa-3H-perfluorononanoic acid (ADONA) 2.16 U

9-chlorohexadecafluoro-3-oxanone-1-sulfonic acid (9CI-PF30NS) 2.16 U

N-Ethyl Perfluorooctanesulfonamidoacetic Acid (EtFOSAA) 2.16 U
"N-Methyl Perfluorooctanesulfonamidoacetic Acid (MeFOSAA) 2.16 U
"Perfluoro-2-methyl-3-oxahexanoic acid (HFPO-DA) 2.16 U
"Perfluorobutanesulfonic acid (PFBS) 2.16 U
"Perfluorodecanoic Acid (PFDA) 2.16 U
"Perfluorododecanoic Acid (PFDoA) 2.16 U
"Perfluoroheptanoic acid (PFHpA) 216 U
"Perfluorohexanesulfonic acid (PFHxS) 2.16 U
"Perfluorohexanoic Acid (PFHxA) 2.16 U
"Perfluorononanoic acid (PFNA) 2.16 U
"Perfluorooctane Sulfonate (PFOS) 229
"Perfluorooctanoic acid (PFOA) 1.04 )
"Perfluorotetradecanoic Acid (PFTeDA) 2.16 U
"Perfluorotridecanoic Acid (PFTrDA) 2.16 U
||Perf|uoroundecanoic Acid (PFUNnA) 2.16 U

Notes:

J - Analyte present. Value may or may not be accurate or precise
NG/L - Nanograms per liter

NS - Not sampled

U - The material was analyzed for, but not detected
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Sample ID

NBKK-B76-IDW01-AQ-081623

NBKK-B76-IDW02-AQ-081623

Sample Date

8/16/23

8/16/23

Chemical Name

Per- and Polyfluorinated Alkyl Substances (NG/L)

11-chloroeicosafluoro-3-oxaundecane-1-sulfonic acid (11CI-PF30UdS) 222 U 222 U
4,8-dioxa-3H-perfluorononanoic acid (ADONA) 222 U 222 U
9-chlorohexadecafluoro-3-oxanone-1-sulfonic acid (9CI-PF30ONS) 222 U 222 U
N-Ethyl Perfluorooctanesulfonamidoacetic Acid (EtFOSAA) 222 U 222 U
"N—Methyl Perfluorooctanesulfonamidoacetic Acid (MeFOSAA) 222 U 222 U
||Perf|uor0-2-methyl-3-oxahexanoic acid (HFPO-DA) 222 U 222 U
"Perfluorobutanesulfonic acid (PFBS) 222 U 0.89 J
||Perf|uorodecan0ic Acid (PFDA) 222 U 222 U
||Perf|uorododecanoic Acid (PFDoA) 222 U 222 U
||Perf|uoroheptanoic acid (PFHpA) 20.2 5.47

"Perquorohexanesulfonic acid (PFHxS) 20.8 7.37

||Perf|uor0hexanoic Acid (PFHxA) 32.3 10.3

||Perf|uorononanoic acid (PFNA) 222 U 2.02 )
||Perf|uorooctane Sulfonate (PFOS) 85.6 Q 15.8

"Perfluorooctanoic acid (PFOA) 26.1 10.8

||Perf|uorotetradecanoic Acid (PFTeDA) 222 U 222 U
[[Perfluorotridecanoic Acid (PFTrDA) 222U 222U
[lPerfluoroundecanoic Acid (PFUNA) 222 U 2.22 U

Notes:

J - Analyte present. Value may or may not be accurate or precise
NG/L - Nanograms per liter

NS - Not sampled

Q - One or more quality control criteria failed

U - The material was analyzed for, but not detected
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Sample ID NBKK-B76-IDW01A-AQ-081723 NBKK-B76-IDW02A-AQ-081723
Sample Date 8/17/23 8/17/23

Chemical Name

Semivolatile Organic Compounds (UG/L)

1-Methylnaphthalene 0.025 JMQ NA 0.04 UQ
2-Methylnaphthalene 0.029 JMQ NA 0.04 UMQ
Acenaphthene 0.03 UMQ NA 0.03 UMQ
Acenaphthylene 0.03 UMQ NA 0.03 UQ
Anthracene 0.03 UQ NA 0.03 UMQ
Benzo(a)anthracene 0.03 U NA 0.03 U
[lBenzo(a)pyrene 0.03 UMQ NA 0.03 UMQ
[[Benzo(b)fluoranthene 0.03 UMQ NA 0.03 UQ
[IBenzo(g,h,i)perylene 0.011 JMQ NA 0.03 UQ
[[Benzo(k)fluoranthene 0.03 UQ NA 0.03 UQ
[lchrysene 0.03 U NA 0.03 U
[[pibenz(a,h)anthracene 0.04 UQ NA 0.04 UQ
[[Fluoranthene 0.029 JQ NA 0.03 UQ
[[Fluorene 0.03 UMQ NA 0.03 UQ
[lindeno(1,2,3-cd)pyrene 0.04 UMQ NA 0.04 UQ
[[Naphthalene 0.06 UQ NA 0.06 UMQ
[lPhenanthrene 0.06 UMQ NA 0.06 UQ
HPyrene 0.03 UM NA 0.03 UM
Pesticide/Polychlorinated Biphenyls (UG/L)

Aroclor-1016 0.2 UM NA 02U
Aroclor-1221 0.2 UM NA 02U
Aroclor-1232 0.2 UM NA 02U
Aroclor-1242 0.2 UM NA 02U
Aroclor-1248 0.2 UM NA 02U
Aroclor-1254 0.2 UM NA 02U
Aroclor-1260 0.2 UM NA 0.2 UM
Total Metals (MG/L)

Arsenic 0.014 NA 0.0017 J
Barium 0.16 NA 0.047
[lcadmium 0.062 NA 0.0004 U
[lchromium 0.046 NA 0.0011 U
[lcopper 0.072 NA 3.60E-04
[|lLead 0.034 NA 0.0002 U
[IMercury 0.092 J NA 0.16 U
Nickel 0.053 NA 0.0032
Selenium 0.022 NA 0.0006 U
Silver 0.0012 NA 0.0003 U
Zinc 0.88 NA 0.0068 J
Wet Chemistry

Flash point (DEG/F) 201 > NA 200 >

[oH (su) 9 HF NA 7.4 HF
Total Petroleum Hydrocarbons (UG/L)

TPH-diesel range 3,200 MQ NA 95 UMQ
TPH-gas range 85 UM 85 UM 85 UM
TPH-oil range 1,400 M NA 250 UM

lof2



Sample ID NBKK-B76-IDW01A-AQ-081723 NBKK-B76-IDW02A-AQ-081723
Sample Date 8/17/23 8/17/23
Chemical Name
Reactivity (MG/KG)
[[Reactive cyanide 49U NA 49 U
[lsulfide 140 U NA 140 U
Notes:

> - Greater than
DEG/F - Degrees Fahrenheit

HF - Field parameter with a holding time of 15 minutes. Test performed by laboratory at client's request
J - Analyte present. Value may or may not be accurate or precise

M - Duplicate injection precision criteria not met
MG/KG - Milligrams per kilogram

MG/L - Milligrams per liter

NA - Not analyzed

NONE - None

Q - One or more quality control criteria failed

SU - Standard units

U - The material was analyzed for, but not detected
UG/L - Micrograms per liter
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Sample ID NBKK-B76-IDW01-SO-081523 NBKK-B76-IDW02-SO-081623
Sample Date 8/15/23 8/16/23

Chemical Name

Per- and Polyfluorinated Alkyl Substances (NG/G)

11-chloroeicosafluoro-3-oxaundecane-1-sulfonic acid (11CI-PF30UdS) 05U 0.499 U
4,8-dioxa-3H-perfluorononanoic acid (ADONA) 05U 0.499 U
9-chlorohexadecafluoro-3-oxanone-1-sulfonic acid (9CI-PF30ONS) 05U 0.499 U
N-Ethyl Perfluorooctanesulfonamidoacetic Acid (EtFOSAA) 05U 0.499 U
"N—Methyl Perfluorooctanesulfonamidoacetic Acid (MeFOSAA) 05U 0.499 U
"Perfluoro—2—methy|—3—oxahexanoic acid (HFPO-DA) 05U 0.499 U
"Perfluorobutanesulfonic acid (PFBS) 05U 0.499 U
[lPerfluorodecanoic Acid (PFDA) 05U 0.499 U
"Perfluorododecanoic Acid (PFDoA) 05U 0.499 U
"Perfluoroheptanoic acid (PFHpA) 0.5 U 0.499 U
"Perfluorohexanesulfonic acid (PFHxS) 05U 0.499 U
"Perfluorohexanoic Acid (PFHxA) 05U 0.499 U
"Perfluorononanoic acid (PFNA) 05U 0.499 U
"Perfluorooctane Sulfonate (PFOS) 1.11 0.647 )
"Perfluorooctanoic acid (PFOA) 05U 0.499 U
"Perfluorotetradecanoic Acid (PFTeDA) 05U 0.499 U
"Perfluorotridecanoic Acid (PFTrDA) 05U 0.499 U
"Perfluoroundecanoic Acid (PFUNA) 0.5 U 0.499 U

Notes:

J - Analyte present. Value may or may not be accurate or precise
NG/G - Nanograms per gram

NS - Not sampled

U - The material was analyzed for, but not detected
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Sample ID

NBKK-B76-IDW01A-SO-081723

NBKK-B76-IDW02A-SO-081723

Sample Date 8/17/23 8/17/23

Chemical Name

TCLP Volatile Organic Compounds (UG/L)

1,1-Dichloroethene 12 U NA 12 U NA
1,2-Dichloroethane 12 UQ NA 12 UQ NA
2-Butanone 20 UM NA 27 JD NA
Benzene 12 U NA 12 U NA
[lcarbon tetrachloride 12U NA 12U NA
[lchlorobenzene 12U NA 12U NA
Chloroform 12U NA 12 U NA
Tetrachloroethene 12U NA 12 U NA
Trichloroethene 12U NA 12 U NA
Vinyl chloride 12U NA 12U NA
Semivolatile Organic Compounds (MG/KG)

1-Methylnaphthalene 0.00091 | 0.0014 JB 0.0096 U NA
2-Methylnaphthalene 0.003 U 0.0019 JB 0.019 U NA
Acenaphthene 0.0011 J 0.0015 U 0.0096 U NA
Acenaphthylene 0.00086 | 0.0015 UM 0.0096 U NA
Anthracene 0.0023 0.0015 U 0.0096 U NA
Benzo(a)anthracene 0.0055 M 0.0017 IM 0.0096 UM NA
[|Benzo(a)pyrene 0.0062 0.0023 0.0096 U NA
[[Benzo(b)fluoranthene 0.0085 0.0029 M 0.0096 U NA
[|Benzo(g,h,i)perylene 0.0054 M 0.002 0.0096 U NA
[|Benzo(k)fluoranthene 0.0038 0.00097 IM 0.0096 U NA
[lchrysene 0.0074 M 0.0024 M 0.0024 JM NA
[[Dibenz(a,h)anthracene 0.0015 JM 0.0015 UM 0.0096 U NA
[[Fluoranthene 0.01 0.0036 0.0096 U NA
[[Fluorene 0.0014 J 0.0015 U 0.0096 U NA
[indeno(1,2,3-cd)pyrene 0.0051 M 0.0016 JM 0.0096 U NA
[[Naphthalene 0.003 U 0.0019 J 0.019 U NA
[lPhenanthrene 0.0044 0.0031 0.014 U NA
Pyrene 0.0092 0.0062 0.0096 U NA
TCLP Semivolatile Organic Compounds (MG/L)

1,4-Dichlorobenzene 0.005 U NA 0.005 U NA
2,4,5-Trichlorophenol 0.005 U NA 0.005 U NA
2,4,6-Trichlorophenol 0.005 U NA 0.005 U NA
2,4-Dinitrotoluene 0.01 U NA 0.01 U NA
2-Methylphenol 0.005 U NA 0.005 U NA
4-Methylphenol 0.005 U NA 0.005 U NA
Hexachlorobenzene 0.0011 U NA 0.0011 U NA
[[Hexachlorobutadiene 0.005 U NA 0.005 U NA
[[Hexachloroethane 0.005 U NA 0.005 U NA
[INitrobenzene 0.005 UM NA 0.005 U NA
[lPentachlorophenol 0.02 UM NA 0.02 UMQ NA
[lPyridine 0.02 U NA 0.02 U NA
IIPestmlde/PolychIorinated Biphenyls (MG/KG)

Aroclor-1016 0.011 UM NA 0.074 U NA
Aroclor-1221 0.011 U NA 0.074 U NA
Aroclor-1232 0.011 UM NA 0.074 U NA
Aroclor-1242 0.011 UM NA 0.074 U NA
Aroclor-1248 0.011 UM NA 0.074 U NA
Aroclor-1254 0.011 UM NA 0.074 U NA
Aroclor-1260 0.011 UM NA 0.074 U NA
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Sample ID NBKK-B76-IDWO01A-50-081723 NBKK-B76-IDW02A-50-081723
Sample Date 8/17/23 8/17/23

Chemical Name

Total Metals (MG/KG)

Arsenic 39D NA 35D NA
Barium 77 D NA 120 D NA
[lcadmium 0.16 D NA 042D NA
[lchromium 26 D NA 32D NA
[lcopper 14 D NA 17 D NA
[|Lead 36 D NA 9.7 D NA
[IMercury 0.034 J NA 0.035 J NA
Nickel 36D NA 43 D NA
Selenium 0.11JD NA 0.94 D NA
Silver 0.08 U NA 0.082 JD NA
Zinc 50 D NA 43 D NA
TCLP Metals (UG/L)

Arsenic 17 U NA 17 U NA
Barium 370 B NA 510 B NA
[lcadmium 4u NA 24 NA
[lchromium 11U NA 11U NA
[|Lead 19 NA 6 NA
Mercury 0.16 U NA 0.16 U NA
Selenium 6 U NA 6 U NA
Silver 3U NA 3U NA
Wet Chemistry (DEG/F)

Flash point 201 > NA 201 > NA
Total Petroleum Hydrocarbons (MG/KG)

TPH-diesel range 15 MI1 NA 16 M NA
TPH-gas range 0.27 JDQ 4.4 28 UQ 28
TPH-oil range 52 M NA 18 IM NA
Reactivity (MG/KG)

[[Reactive cyanide 48 U NA 48 U NA
[[sulfide 140 U NA 140 U NA
Notes:

> - Greater than

B - Analyte not detected above the level reported in blanks
D - Compound identified in an analysis at a secondary dilution factor.

DEG/F - Degrees Fahrenheit

J - Analyte present. Value may or may not be accurate or precise
J1 - Estimated: The quantitation is an estimation due to discrepancies in meeting certain analyte-specific quality control criteria

M - Duplicate injection precision criteria not met

MG/KG - Milligrams per kilogram
MG/L - Milligrams per liter
NS - Not sampled

Q - One or more quality control criteria failed
U - The material was analyzed for, but not detected
U - The material was analyzed for, but not detected

UG/L - Micrograms per liter
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CTO-4117: Northwest PFAS Investigation

Project No G25161.X1.XX.0026.000001

PFAS by DoD QSM 5.3 Table B-15
WATER
Batch 23-0123
Package DP-23-0139

Work Plan
1 Laboratory Work Plan, Addendums To Work Plan, Memos From Project
Manager, Special Instructions, Chain-of-Custody Reports. 1

Tables
2 Analytical Data Tables, Qualifier Definitions.

21

Miscellaneous Documentation
3 Case Narrative, Miscellaneous Documentation Form, Quality Control Summary, Example
Calculations, Internal Standard Recovery Report, Retention Time Window Reportt. 5 1

4 Sample Preparation Records

Sample Preparation Records, Dilution Worksheets, Standard Preparation Records,
Certificates Of Analysis, GPC Check Report. 3 80

Analytical Calibrations
5 Analytical Sequence, Analytical Method, Tune Report, Initial Calibration,

Pesticide Degradation Report, RF Summary, Calibration Verifications, Independent
Calibration Verification Check. 3 9 3

Raw Data Quantification Reports.

6 Analytical Data

460

7 Chromatograms

Sample And Standard Chromatograms.

489

Unused Data

571
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Sample Summary

Client: CH2M (Jacobs)
SDG: 23-0123
Project/Site: NBK Keyport
CTO: 4117
Lab Sample ID Client Sample ID Matrix Collection Date | Receipt Date
DL946PB-FS Procedural Blank WATER 2/8/2023 2/8/2023
DL947LCS-FS Laboratory Control Sample WATER 2/8/2023 2/8/2023
D2265-FS NBKK-IDW11-AQ-012523 WATER 1/25/2023 1/30/2023
D2266-FS NBKK-IDW12-AQ-012523 WATER 1/25/2023 1/30/2023
D2267-FS NBKK-IDW13-AQ-012523 WATER 1/25/2023 1/30/2023
D2268-FS NBKK-IDW14-AQ-012523 WATER 1/25/2023 1/30/2023
D2269-FS NBKK-IDW15-AQ-012523 WATER 1/25/2023 1/30/2023
D2270-FS NBKK-IDW16-AQ-012523 WATER 1/25/2023 1/30/2023
D2271-FS NBKK-IDW17-AQ-012523 WATER 1/25/2023 1/30/2023
D2272-FS NBKK-IDW18-AQ-012523 WATER 1/25/2023 1/30/2023
D2273-FS NBKK-IDW19-AQ-012523 WATER 1/25/2023 1/30/2023
D2274-FS NBKK-IDW20-AQ-012523 WATER 1/25/2023 1/30/2023

Guarded




Work Plan




Project Title:
Project Number:

Client:

Client Contact Information:

Effective Date of QAPP:
Version Number:

Project Manager:
Laboratory Task Manager:
Deliverable Due Date:

Overview:

Matrix:

2.1 TECHNICAL APPROACH

BATTELLE

It can be done

WORK/QUALITY ASSURANCE PROJECT PLAN

1.0 GENERAL PROJECT INFORMATION

CTO-4117: NBK Keyport PFAS in water
G25161.X1.XX.0026.000001

CH2M

5701 Cleveland Street
Suite 200

Virginia Beach, VA 23462
USA

Juan Acaron

Project Chemist

(352) 331-8121(V)

NA
juan.acaron@jacobs.com

9/12/2022
G25161.X1.XX.0026.000001(L)-11
Thorn, Jonathan
Thorn, Jonathan
10/14/2022

2.0 SCOPE OF WORK

Analysis of water samples for PFAS (18 Analytes)
Water

2.1.1 Sample Receipt, Storage, and Handling

The list of samples for this project plan are presented in Attachment 1.

Storage Directions:

Sub_Sampling:
Procedures:
Contact:
Comment:

Archiving:

Disposal:

Store refrigerated.

None

NA

NA

NA

Dispose of excess samples after six months.

Dispose of excess samples in the appropriate waste stream.

G25161.X1.XX.0026.000001(L)-11 Page 1 of 15
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WORK/QUALITY ASSURANCE PROJECT PLAN

2.1.2 Sample Preparation

None.

Samples Samples Batches
Expected: Per Batch: Expected:

20 20 1

Batch quality control samples are defined in Table 1.

Target samples are presented in Attachment 1.

Table 1: Quality Control Samples

Type: Description: Count: Rgt: Reference: Comment:
PB Laboratory control reagent blank. 1per - NA
batch
LCS Laboratory Control Sample 1 per No NA
batch
MS Spiked field sample for determining method 1per - NA
accuracy in the presence of matrix. batch
MSD Spiked field sample for determining method 1per - NA

accuracy and precision in the presence of matrix. batch

2.1.3 Extraction/Preparation

2.1.3.1 Extraction

SOP No.-Rev: 5-370-13

SOP Title: Extraction of Poly and Perfluoroalkyl Substances from Environmental
Matrices

Sample Size: 250.00 ml

SIS and LCS/MS Compounds: Defined in Table 2.

Deviations: None.

Comments: None.

Table 2: SIS and LCS/MS Spiking Level

Standard Type Standard Contents Spike Amount (ng) Volume Comment
(uL)
PFAS DoD Surrogate LS23 SIS ~25.0ng 50ul.  NA
(18 Targets)
PFAS DoD Second LR93 LCS/MS ~40ng 100 uL  Vary spike between 25
Source LCS/MS (18 and 150 pL
Analytes)

G25161.X1.XX.0026.000001(L)-11 Page 2 of 15
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2.1.3.2 Cleanup

None.
RIS spiking levels are presented in Table 3.

Extract PIV (uL): 5000

Table 3: RIS Spiking Level

Standard Type Standard Contents Spike Amount (ng) Volume Comment
(uL)

PFAS DoD Internal LS03 RIS ~25.0ng 50ul.  NA

Standards

2.1.4 Instrumental Analysis

The list of analytes along with data quality criteria are presented in Attachment 2.

1) SOP No-Rev: 5-369-09
SOP_Title: Analysis of Perfluoroalkyl Substances in Environmental Samples by
Liquid Chromatography and Tandem Mass Spectrometry (LC-MS/MS)
Deviations: None
Comments: None

2.2. DELIVERABLES

Deliverables Due: 10/14/2022

LIMS Reports: No

Histograms: No

Excel Tables: No

EICs: No

Chromatograms: No

EDDs: No

Comments: ¢ Individual data sets will be due 28 days after receipt of each sample set.

* Select data sets have expedited TAT.

* Full Level 4 data package (QSM 5.3 Table B-15 compliant) required.
* CH2M EDD required.

* WO 148003519

G25161.X1.XX.0026.000001(L)-11 Page 3 of 15
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3.0 QUALITY

The Method Quality Objectives are defined in Attachment 3.

4.0 ORGANIZATION AND COMMUNICATION
4.1 ORGANIZATION
The project team is defined in Table 4. Supervisors may make substitutions with Project Manager concurrence.

Table 4: Project Team and Roles

Staff Member Role Comment
Jonathan R. Thorn Project Manager NA
Kelsey Harnden Sample Preparation NA
Denise M. Schumitz LC-MS/MS Analysis NA
Matt D. Schumitz Sample Custody NA
Carla R. Devine Quality Control Officer NA
Zachary J. Willenberg Quality Assurance Officer NA

4.2 COMMUNICATION

A kick-off meeting will be held to discuss project scope and goals.

5.0 SCHEDULE

The project schedule is presented in Table 5.

Table 5. Schedule of Laboratory Activities

Activity: Start Date: End Date: 1AT Comment:
(days):

Sample Receipt 09/12/2022 09/12/2022 0 NA

Sample Preparation 09/12/2022 09/30/2022 18 NA

Instrument Analysis 09/30/2022 10/13/2022 13 NA

Quality Control Review 10/13/2022 10/14/2022 1 NA

Quality Assurance Review  10/14/2022 10/14/2022 0 NA

6.0 BUDGET

G25161.X1.XX.0026.000001(L)-11 Page 4 of 15
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The labor budget for the analytical task is presented in Table 6.

Table 6. Labor Budget (Laboratory Analytical Task)

Labor Activity: Hours/ Batches: Total Comment:

Batch: Hours:
Sample Receipt 2 1 2 Hours per 12 samples
Sample Preparation 5 1 5 Hours per 12 samples
Instrument Analysis 5 1 5 Hours per 12 samples
Quality Control Review 2 1 2 1.5 hours per 12 samples
Quality Assurance Review 1 1 1 Hours per 12 samples

None anticipated.

G25161.X1.XX.0026.000001(L)-11
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Shipment:

Status:
Description:
Range:

Comment:

No: BDO Id:

1 Eo6464
2 E6465

Shipment:

Status:
Description:
Range:

Comment:

No: BDO Id:

1 E7805

2 E7808

Shipment:

Status:
Description:
Range:

Comment:

No: BDO Id:

1 E8157

Shipment:

Status:
Description:
Range:

Comment:

No: BDO Id:

1 E8358

2 E8364

G25161.X1.XX.0026.000001(L)-11
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Attachment 1: Target Samples

SHP-220912-02

Pending

NBK Keyport PFAS SI
E6464-E6465

NA

Client Sample ID: Collection Date: Matrix:

NBKK-B76-FB01-090122  09/01/2022 1:25 pm  AQ
NBKK-B76-EBO1- 09/02/2022 10:55 am  AQ

090222-SO

SHP-221004-07

Pending

NBK Keyport

E7805-E7808

NA
Client Sample ID: Collection Date: Matrix:
NBKK-CF1-EBO1- 09/30/2022 10:33 am  WATER
093022-SO
NBKK-B1006-EBO1- 09/30/2022 12:25 pm WATER
093022-SO

SHP-221011-05

Pending

PNW PFAS SINBK KEYPORT

E8157-E8157

NA
Client Sample ID: Collection Date: Matrix:
NBKK-LFEX-EBO1- 10/04/2022 3:20 pm  AQ
100422-SO

SHP-221013-06

Pending

PNW PFAS SINBK-KEYPART

E8358-E8364

NA
Client Sample ID: Collection Date: Matrix:
NBKK-LFEX-FBO1- 10/06/2022 2:00 pm WATER
100622

NBKK-CF1-EBO1-
10082022-SO

10/08/2022 12:40 pm WATER

Page 6 of 15

Storage Facility: Location: No: Comments:

RO119 (NA)
RO119 (NA)

Storage Facility: Location: No: Comments:
RO119 (NA)

RO119 (NA)

Storage Facility: Location: No: Comments:
RO119 (NA)

Storage Facility: Location: No: Comments:
RO119 (NA)

RO119 (NA)



Shipment:

Status:
Description:
Range:

Comment:

No: BDO Id:

1 E8544

2 E8545
Shipment:

Status:
Description:
Range:

Comment:

No: BDO Id:

1 E9290
Shipment:

Status:
Description:
Range:

Comment:

No: BDO Id:

1 E9340

2 E9344

Shipment:

Status:
Description:
Range:

Comment:

No: BDO Id:

1 E9772

2 E9774

G25161.X1.XX.0026.000001(L)-11
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SHP-221019-07

Pending
PNW PFAS SI NBK-Keyport
E8544-E8545

NA
Client Sample ID: Collection Date: Matrix:
NBKK-B1006-FBO1- 10/11/2022 3:45 pm WATER

101122
NBKK-CF1-FB01-101322 10/13/2022 11:40 am WATER

SHP-221028-01

Pending

PNW PFAS SINBK-KEYPORT
E9287-E9290

NA

Collection Date: Matrix:

10/26/2022 2:00 pm  WATER

Client Sample ID:
NBKK-S7-FB01-102622
SHP-221031-02

Pending
PNW PFAS SI NBK Keyport
E9340-E9344

NA
Client Sample ID: Collection Date: Matrix:
NBKK-IDW04-AQ- 10/27/2022 3:00 pm  WATER

102722

NBKK-S7-EB01-102722-  10/27/2022 11:45am WATER
SO

SHP-221110-02

Pending

NBK Keyport

E9772-E9774

NA
Client Sample ID: Collection Date: Matrix:
NBKK-OU2A2-EBO1- 11/07/2022 10:55 am  AQ
110722-SO
NBKK-OU2A2-FBO1- 11/08/2022 10:30 am  AQ
110822-SO

Page 7 of 15

Storage Facility: Location:
RO119 (NA)

RO119 (NA)

Storage Facility: Location:
RO119 (NA)

Storage Facility: Location:
RO119 (NA)

RO119 (NA)

Storage Facility: Location:
RO119 (NA)

RO119 (NA)
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Shipment:
Status:
Description:
Range:
Comment:
No: BDO Id:
1 E9844
2 E9845
3 E9846
4 E9847
5 E9848
6 E9849
7  E9850
Shipment:
Status:
Description:
Range:
Comment:
No: BDO Id:
1 D0005
2 D0006
3 D0007
4 DO0008
5 D0009
6 DO0010
7 DO0011
8 DO0012
Shipment:
Status:
Description:
Range:
Comment:
No: BDO Id:
1 D0597
2 D0598

G25161.X1.XX.0026.000001(L)-11
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SHP-221111-04

Pending

NBK Keyport

E9844-E9850

NA
Client Sample ID: Collection Date: Matrix:
NBKK-LFEX-MWO03- 11/10/2022 11:30 am  WATER
1122
NBKK-B1006-MW02- 11/09/2022 11:50 am  WATER
1122
NBKK-LFEX-MWO02- 11/10/2022 12:30 pm WATER
1122
NBKK-LFEX-MWO04- 11/10/2022 10:05 am WATER
1122
NBKK-LFEX-MWO01- 11/10/2022 9:20 am  WATER
1122
NBKK-B1006-MWO01- 11/09/2022 10:40 am WATER
1122
NBKK-B1006-MW03- 11/09/2022 1:20 pm  WATER
1122

SHP-221115-01

Pending

NBK KEYPORT

D0005-D0012

NA
Client Sample ID: Collection Date: Matrix:
NBKK-B76-EB01- 11/11/2022 2:40 pm  AQ
111122-GW

NBKK-CF1-MW02-1122  11/14/2022 11:00 am AQ

NBKK-CF1-EBO1- 11/11/2022 12:00 am  AQ
111122-GW

NBKK-B76-MWO01-1122  11/11/2022 9:50 am  AQ
NBKK-B76-MW02-1122  11/11/2022 10:55 am AQ
NBKK-CF1-MWO03-1122  11/11/20222:20 pm  AQ
NBKK-B76-MW04-1122  11/10/2022 2:35 pm  AQ
NBKK-B76-MWO03-1122  11/11/2022 11:50 am AQ

SHP-221205-01

Pending
NBKK-PFAS SI
D0597-D0607

NA
Client Sample ID: Collection Date: Matrix:
NBKK-OU2A5-MWO01- 12/01/2022 2:50 pm  AQ
1222
NBKK-OU2A5-MW03- 12/01/2022 3:25 pm  AQ
1222

Page 8 of 15

Storage Facility: Location: No: Comments:
RO119 (NA)

RO119 (NA)
RO119 (NA)
RO119 (NA)
RO119 (NA)
RO119 (NA)

RO119 (NA)

Storage Facility: Location: No: Comments:
RO119 (NA)

RO119 (NA)
RO119 (NA)

RO119 (NA)
RO119 (NA)
RO119 (NA)
RO119 (NA)
RO119 (NA)

Storage Facility: Location: No: Comments:
RO119 (NA)

RO119 (NA)



Shipment:
Status:
Description:
Range:
Comment:
No: BDO Id:
3 D0599
D0600
5 D0601
6 D0602
7 D0603
8  D0604
9  D0605
10 D0606
11 D0607
Shipment:
Status:
Description:
Range:
Comment:
No: BDO Id:
1 D0829
2 D0830
3 DO0831
4 DO0832
5 DO0833
6 D0834
7 DO0835
8 DO0836
9 DO0837
10 DO0838
11 DO0839
12 DO0840
13 D084l

Page 10 of 572
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SHP-221205-01

Pending

NBKK-PFAS SI

D0597-D0607

NA

Client Sample ID:

NBKK-S7-MW02-1222

NBKK-S7-MW02-1222-
MS

NBKK-S7-MW02-1222-
MSD

NBKK-S7-MW05-1222
NBKK-S7-MWO05P-1222
NBKK-S7-FB-120222
NBKK-S7-MW04-1222
NBKK-S7-MWO01-1222

NBKK-OU2AS5-FB-
120222

Collection Date:

12/02/2022 11:15 am
12/02/2022 11:15 am

12/02/2022 11:15 am

12/02/2022 11:40 am
12/02/2022 11:45 am
12/02/2022 2:30 pm
12/02/2022 2:10 pm
12/02/2022 3:35 pm
12/02/2022 3:30 pm

SHP-221212-03

Pending

NBK Keyport
D0829-D0842

NA

Client Sample ID:
NBKK-OU2A2-MWO03-
1222-MSD

NBKK-OU2A2-MWO06-
1222

NBKK-OU2A2-MW02-
1222

NBKK-OU2A2-MW2-8-
1222

NBKK-OU2A2-MW2-8-
EB01-1222

NBKK-OU2A2-MWO03-
1222-MS

NBKK-OU2A2-MWO03P-
1222

NBKK-OU2A2-MWO03-
1222

NBKK-CF1-MWO01-1222

NBKK-OU2A5-MWO02-
1222
NBKK-B1006-MW04-
1222
NBKK-B1006-MW04P-
1222
NBKK-OU2A2-MWO05-
1222

Collection Date:
12/08/2022 1:30 pm

12/08/2022 9:45 am
12/08/2022 2:45 pm
12/08/2022 11:30 am
12/08/2022 11:35 am
12/08/2022 1:30 pm
12/08/2022 1:35 pm
12/08/2022 1:30 pm

12/07/2022 2:00 pm
12/07/2022 12:30 pm

12/08/2022 8:45 am
12/08/2022 8:50 am

12/08/2022 12:40 pm

G25161.X1.XX.0026.000001(L)-11

Matrix:

AQ
AQ

AQ

AQ
AQ
AQ
AQ
AQ
AQ

Matrix:
AQ

AQ
AQ
AQ
AQ
AQ
AQ
AQ

AQ
AQ

AQ
AQ

AQ
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Storage Facility: Location: No: Comments:

RO119 (NA)
RO119 (NA)

RO119 (NA)

RO119 (NA)
RO119 (NA)
RO119 (NA)
RO119 (NA)
RO119 (NA)
RO119 (NA)

Storage Facility: Location: No: Comments:

RO119 (NA)
RO119 (NA)
RO119 (NA)
RO119 (NA)
RO119 (NA)
RO119 (NA)
RO119 (NA)
RO119 (NA)

RO119 (NA)
RO119 (NA)

RO119 (NA)
RO119 (NA)

RO119 (NA)



Shipment:

Status:
Description:
Range:

Comment:

No: BDO Id:

14 DO0842

Shipment:

Status:
Description:
Range:

Comment:

No: BDO Id:

1 D2265

2 D2266

3 D2267

4 D2268

5 D2269

6 D2270

7 D2271

8 D2272

9 D2273

10 D2274

BATTELLE

It can be done

SHP-221212-03

Pending
NBK Keyport
D0829-D0842

NA

Client Sample ID:

NBKK-OU2A2-MW04-

1222

Collection Date:
12/08/2022 10:45 am

SHP-230131-01

Pending
NBK Keyport

D2265-D2274

NA

Client Sample ID:
NBKK-IDW11-AQ-
012523
NBKK-IDW12-AQ-
012523
NBKK-IDW13-AQ-
012523
NBKK-IDW14-AQ-
012523
NBKK-IDW15-AQ-
012523
NBKK-IDW16-AQ-
012523
NBKK-IDW17-AQ-
012523
NBKK-IDW18-AQ-
012523
NBKK-IDW19-AQ-
012523
NBKK-IDW20-AQ-
012523

Collection Date:
01/25/2023 1:00 pm

01/25/2023 1:15 pm
01/25/2023 1:30 pm
01/25/2023 1:45 pm
01/25/2023 12:45 pm
01/25/2023 12:30 pm
01/25/2023 12:15 pm
01/25/2023 12:00 pm
01/25/2023 11:45 am

01/25/2023 11:20 am

G25161.X1.XX.0026.000001(L)-11

Matrix:
AQ

Matrix:
WATER

WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER

WATER

Page 10 of 15
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Storage Facility: Location:

RO119 (NA)

Storage Facility: Location:

RO119 (NA)
RO119 (NA)
RO119 (NA)
RO119 (NA)
RO119 (NA)
RO119 (NA)
RO119 (NA)
RO119 (NA)
RO119 (NA)

RO119 (NA)

Page 11 of 572
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Attachment 2: Test Codes

Project Test Code Name:

Master 369D

SOP Reference:

Description:

Matrix:

5-369 - Analysis of Perfluoroalkyl Substances in Environmental Samples by
Liquid Chromatography and Tandem Mass Spectrometry (LC-MS/MS)

PFAS by DoD QSM 5.3 Table B-15

L - Liquid Samples, like water or sea water, prepared and anlyzed under the
same class of detection limits.

Detection Limit Study: 5-369
Instrument: LC-MS/MS
MQO Ceriteria: Universal LC
Standard Report: Standard Result Report
Holding Times
Method Specific Reporting (days) Data Flags
Result Units: ng/L Unit Conversion: (none) Sample: 14 DL Flag: U
Weight Basis: LIQUID Result Format: Fixed Digits Frozen: 14 RL Flag: ]
Standard Basis: SIS # of Figures/Digits: 2 Extract: 28 PB Flag: B
Oil Weight Basis: No Oil Weight Source: Oil Weight DIL Flag: D
U-Value Substition: U-Flag=MD Histograms: No HT Flag: T
ECD_Reporting: No
No: Analyte: Report Name: Type RIS SIS Hidden: Graph:
1 Perfluoro-n-hexanoic acid PFHxA T 13C5-PFHxA No No
2 Perfluoro-n-heptanoic Acid PFHpA T 13C4-PFHpA No No
3 Perfluoro-n-octanoic Acid PFOA T 13C8-PFOA No No
4 Perfluorononanoic Acid PFNA T 13C9-PFNA No No
5 Perfluoro-n-decanoic Acid PFDA T 13C6-PFDA No No
6 Perfluoro-n-undecanoic acid PFUnA T 13C7-PFUnA No No
7 Perfluoro-n-dodecanoic acid PFDoA T 13C2-PFDoA No No
8 Perfluoro-n-tridecanoic acid PFTrDA T 13C2-PFTeDA No No
9 Perfluoro-n-tetradecanoic acid PFTeDA T 13C2-PFTeDA No No
10 N-methylperfluoro-1- NMeFOSAA T d3-MeFOSAA No No
octanesulfonamidoacetic acid
11 N-ethylperfluoro- NEtFOSAA T d5-EtFOSAA No No
octanesulfonamidoacetic acid
12 Perfluoro-1-butanesulfonate PFBS T 13C3-PFBS No No
13 Perfluoro-1-hexanesulfonate PFHxS T 13C3-PFHxS No No
14 Perfluoro-1-octanesulfonate PFOS T 13C8-PFOS No No
15 Hexafluoropropylene oxide dimer ~HFPO-DA T 13C3-HFPO-DA No No
acid
16 Adona Adona T 13C8-PFOA No No
17 9-chlorohexadecafluoro-3- 9CI-PF30NS T 13C8-PFOA No No

oxanonane- 1-sulfonic acid

G25161.X1.XX.0026.000001(L)-11 Page 11 of 15
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Attachment 2: Test Codes

Page 13 of 572

Project Test Code Name:

Master 369D

No: Analyte: Report Name: Type RIS SIS Hidden: Graph:
18 11-chloroeicosafluoro-3- 11CI-PF30UdS T 13C8-PFOA No No
oxaundecane- 1-sulfonic acid
1 13C5-PFHxA 13C5-PFHxA SIS  13C2-PFOA No No
2 13C4-PFHpA 13C4-PFHpA SIS 13C2-PFOA No No
3 13C8-PFOA 13C8-PFOA SIS 13C2-PFOA No No
4 13C9-PFNA 13C9-PFNA SIS 13C2-PFOA No No
5 13C6-PFDA 13C6-PFDA SIS 13C2-PFDA No No
6 13C7-PFUnA 13C7-PFUnA SIS  13C2-PFDA No No
7 13C2-PFDoA 13C2-PFDoA SIS 13C2-PFDA No No
8 13C2-PFTeDA 13C2-PFTeDA SIS 13C2-PFDA No No
9 d3-MeFOSAA d3-MeFOSAA SIS 13C4-PFOS No No
10 d5-EtFOSAA d5-EtFOSAA SIS 13C4-PFOS No No
11 13C3-PFBS 13C3-PFBS SIS 13C4-PFOS No No
12 13C3-PFHxS 13C3-PFHxS SIS  13C4-PFOS No No
13 13C8-PFOS 13C8-PFOS SIS 13C4-PFOS No No
14 13C3-HFPO-DA 13C3-HFPO-DA SIS  13C2-PFOA No No
Total Analytes:
Subtract Peaks:
None
Sum Peaks:
None

G25161.X1.XX.0026.000001(L)-11
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Attachment 2: Test Codes

Project Test Code Name: Master 369D
ICAL Acceptance Criteria:
Curve Fit: Limit Mean  Limit Ind. Min Points Comments:
Mean(%): Qual: Ind.: Qual: Points: Qual:
Linear NA NA 0.99 N 5 N y=Bx+C
Quadratic NA NA 0.99 N 6 N y=Ax"2+Bx+C

Continuing Calibration Verification Criteria:

CCV Name: 5-369

Frequency Mean Individual RIS/SIS RT Area Limit Area Limit Comment:
Hrs: PD(%): PD(%): Window (min):  Low(%): High(%):

12 (N) 30 (N) 30 (N) 004 (N) -50 100 (N) NA

Independent Calibration Verification:

ICC Name: 5-369

Mean PD Ind. PD RIS/SIS Window Area Limit Area Limit Comment:
Limit(%): Limit(%): Limit (Secs): High(%): Low(%):
30 ) 30 ) 0.04 ) -50 100 (N) NA

Mass Discrimination Criteria:
None
Degredation Check Criteria:

None

G25161.X1.XX.0026.000001(L)-11 Page 13 of 15



MQO Application:
MQO:

Procedural Blank

PB Measurement
Quality Objective

Laboratory Control
Sample

Matrix Spike / Matrix

Spike Duplicate
Recovery

Matrix Spike/Spike
Duplicate Precision

Standard Reference
Material Accuracy

Analytical Duplicate
Precision

G25161.X1.XX.0026.000001(L)-11
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BATTELLE

It can be done

WORK/QUALITY ASSURANCE PROJECT PLAN

Attachment 3: Method Quality Objectives

Universal LC

Acceptance Criteria:

Samples must be greater than five B
times the blank concentration (>5xPB).

Organic results in the Procedural N

Blank are less than 1/2 times the LOQ
(<1/2xLOQ)

Recovery values 70-130%. N

Organics 70-130%. Analyte N

concentration in MS/MSD must be
greater than five times reported
background concentration.

Organics Results in the Target is less n
than 5 times the Original

Organics results less than 30% N

Relative Percent Difference (RPD).
Analyte concentration in MS/MSD

must be greater than five times

reported background concentration.
Organics Results in the Target is less n
than 5 times the Original

Organics Percent Difference less than N

30% from a range of certified values

on average. Analyte concentration

must be greater than five times the

Method Detection Limit (>5xMDL).
Organics Results in the Target is less n
than 5 times the MDL

Organics results less than 30% N

Relative Percent Difference (RPD).
Analyte concentration must be > 5x
MDL.

Organics Results in the Original is less n
than 5 times the MDL

Page 14 of 15

Qual: Corrective Action:

Review with Project Manager; re-analyze or
justify results in project records.

Review with Project Manager; re-analyze or
justify results in project records.

Review with project manager; re-analyze or
justify reporting the results in project records.

Review with Project Manager; re-analyze or
justify reporting results in the project records.

Review with Project Manager; re-analyze or
justify reporting results in the project records.

Review with Project Manager; re-analyze or
justify reporting results in the project records.

Review with Project Manager; re-analyze or
justify reporting results in the project records.



MQO Application:
MQO:

Analytical Triplicate
Precision

Surrogate Compound
Recovery

Control Oil

Instrument Calibration

Independent
Calibration Check
Solution

Continuing Calibration
Verification

G25161.X1.XX.0026.000001(L)-11
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BATTELLE

It can be done

WORK/QUALITY ASSURANCE PROJECT PLAN

Attachment 3: Method Quality Objectives

Universal LC

Acceptance Criteria:

Organics results less than 30%
Relative Standard Deviation (RSD).
Analyte concentration must be > 5x
MDL.

Organics Results in the Original is less
than 5 times the MDL

Recovery results between 50% and
150%.

RPD < 30% for at least 90% of
analytes

5-369-9: R-squared greater than or
equal to 0.990

5-369-9: Individual PD less than or
equal to 30%.

Mean Percent Difference less than or
equal to 30%.

5-369-9: Individual PD less than or
equal to 30%.

Mean Percent Difference less than or
equal to 30%.

N

Page 15 of 15

Qual: Corrective Action:

Review with Project Manager; re-analyze or
justify reporting results in the project records.

Review with Project Manager; re-analyze or
justify reporting results in the project records.

Results examined by project manager, task
leader, or subcontractor lab manager.
Reextraction, reanalysis, or justification
documented.

Results examined by project manager, task
leader, or subcontractor lab manager.
Reextraction, reanalysis, or justification
documented.

Review with Project Manager; re-analyze or
justify in project records.

Review with Project Manager; re-analyze or
justify in project records.
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BATTELLE

Battelle Project No:026.000001

Approved: |

Project Number:  704758CH Client: Jacobs 1 ] _

Received by: Schumitz, Matt Date/Time Received: Monday, January 30, 2023 9:00AM
No. of Shipping Containers: 1

SHIPMENT

Method of Delivery: Commercial Carrier _ Tracking Number: Fedéx —
COC Forms: v Shipped with samples — No Forms

Cooler(s)/Box(es
Cntr Type Tracking No.,
10f1 Cooler

Samples

Sample Labels:

Seal Seal Container Therm. Temp C Smps
3938 9889 6987 Custody Seals  Intact Intact Therm_1 42 10

| K]

Sample labels agree with COC forms

- Discrepancies (see Sample Custody Corrective Action Form)
Container Seals: Tape || Custody Seals [ | Other Seals (See sample Log)
Seals intact for each shipping container
Seals broken (See sample log for impacted samples)

LRI

Condition of Samples: Sample containers intact

LIS

Sample containers broken/leaking (See Custody Corrective Action Form)
Temperature upon receipt (°C): 42 Temperature Blank used v/ Yes | No

(Note: If temperature upon receipt differs from required conditions, see sample log comment field)

Samples Acidified: "1Yes [INo Wl Unknown

Initial pH 5-97: | Yes No W NA
If no, individual sample adjustments on the Auxiliary Sample Receipt Form

Total Residual Chlorine Present?: | Yes No ¥ NA
If yes. individual sample adjustments on the A uxiliary Sample Receipt Form

Head Space <1% in samples for water VOC analysis: JvYes TiNo M NA
Individual sample deviations noted on sample log

Samples Containers:

Samples returned in PC-grade jars: _IYes [[INo W™l Unknown /Lot No.: Unknown

Storage Location: Custody: Refrigerator - RO1 19 (NA) BDO 1IDs Assigned: _ D2265 - D2274

Samples logged in by: Schumitz, Matt Date/Time: 01/30/2023 9:00 AM
Approved By: Approved On:

Authorized By: Authorized On:

Printed on 1/31/2023 Page 1 of 1
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Data Tables




Project Client: CH2M
Project Name: CTO-4117: Northwest PFAS Investigation
Project No.: G25161.X1.XX.0026.000001

Page 22 of 572

Client ID NBKK-IDW11-AQ-012523

Battelle ID D2265-FS

Sample Type SA

Collection Date 01/25/2023

Extraction Date 02/08/2023

Analytical Instrument Sciex 6500+ (AE) LC/MS/MS

% Moisture NA

Matrix WATER

Sample Size 0.292

Size Unit-Basis L Analysis

Analyte CAS No. Result (ng/L) Extract ID DF Date DL LOD LoQ
PFHXA 307-24-4 47.1 D2265-FS(0) 1.000 2/11/2023 0.782 2.14 4.28
PFHpA 375-85-9 26.3 D2265-FS(0) 1.000 2/11/2023 0.806 2.14 4.28
PFOA 335-67-1 20.4 D2265-FS(0) 1.000 2/11/2023 0.865 2.14 4.28
PFNA 375-95-1 6.07 D2265-FS(0) 1.000 2/11/2023 0.713 2.14 4.28
PFDA 335-76-2 1.85J D2265-FS(0) 1.000 2/11/2023 0.671 2.14 4.28
PFUNA 2058-94-8 0.966 J D2265-FS(0) 1.000 2/11/2023 0.644 2.14 4.28
PFDoA 307-55-1 214U D2265-FS(0) 1.000 2/11/2023 0.651 2.14 4.28
PFTrDA 72629-94-8 214 U D2265-FS(0) 1.000 2/11/2023 0.635 2.14 4.28
PFTeDA 376-06-7 214 U D2265-FS(0) 1.000 2/11/2023 0.677 2.14 4.28
NMeFOSAA 2355-31-9 214 U D2265-FS(0) 1.000 2/11/2023 0.882 2.14 4.28
NEtFOSAA 2991-50-6 214 U D2265-FS(0) 1.000 2/11/2023 0.848 2.14 4.28
PFBS 375-73-5 3.74 ) D2265-FS(0) 1.000 2/11/2023 0.741 2.14 4.28
PFHxXS 355-46-4 21.0 D2265-FS(0) 1.000 2/11/2023 0.854 2.14 4.28
PFOS 1763-23-1 208 D2265-FS(0) 1.000 2/11/2023 0.916 2.14 4.28
HFPO-DA 13252-13-6 214U D2265-FS(0) 1.000 2/11/2023 0.741 2.14 4.28
Adona 919005-14-4 214 U D2265-FS(0) 1.000 2/11/2023 0.744 2.14 4.28
9CI-PF30NS 756426-58-1 214U D2265-FS(0) 1.000 2/11/2023 0.882 2.14 4.28
11CI-PF30UdS 763051-92-9 214 U D2265-FS(0) 1.000 2/11/2023 0.771 2.14 4.28

Analyzed by: Harnden, Kelsey

Isotope Dilution Printed: 2/14/2023

L23-0123_Master_369D



Project Client: CH2M

Project Name: CTO-4117: Northwest PFAS Investigation
Project No.: G25161.X1.XX.0026.000001

Client ID

Battelle ID

Sample Type
Collection Date
Extraction Date
Analytical Instrument

NBKK-IDW11-AQ-012523

D2265-FS

SA

01/25/2023
02/08/2023
Sciex 6500+ (AE) LC/MS/MS

Page 23 of 572

Analysis
Surrogate Recoveries (%) Recovery Extract ID Date
13C5-PFHXA 128 D2265-FS(0) 2/11/2023
13C4-PFHpA 129 D2265-FS(0) 2/11/2023
13C8-PFOA 121 D2265-FS(0) 2/11/2023
13C9-PFNA 131 D2265-FS(0) 2/11/2023
13C6-PFDA 117 D2265-FS(0) 2/11/2023
13C7-PFUNA 104 D2265-FS(0) 2/11/2023
13C2-PFDoA 132 D2265-FS(0) 2/11/2023
13C2-PFTeDA 101 D2265-FS(0) 2/11/2023
d3-MeFOSAA 126 D2265-FS(0) 2/11/2023
d5-EtFOSAA 89 D2265-FS(0) 2/11/2023
13C3-PFBS 141 D2265-FS(0) 2/11/2023
13C3-PFHXS 117 D2265-FS(0) 2/11/2023
13C8-PFOS 136 D2265-FS(0) 2/11/2023
13C3-HFPO-DA 124 D2265-FS(0) 2/11/2023

Isotope Dilution

Analyzed by: Harnden, Kelsey
Printed: 2/14/2023

L23-0123_Master_369D



Project Client: CH2M

Project Name: CTO-4117: Northwest PFAS Investigation

Project No.: G25161.X1.XX.0026.000001

Page 24 of 572

Client ID NBKK-IDW12-AQ-012523

Battelle ID D2266-FS

Sample Type SA

Collection Date 01/25/2023

Extraction Date 02/08/2023

Analytical Instrument Sciex 6500+ (AE) LC/MS/MS

% Moisture NA

Matrix WATER

Sample Size 0.285

Size Unit-Basis L Analysis

Analyte CAS No. Result (ng/L) Extract ID DF Date DL LOD LoQ
PFHXA 307-24-4 219U D2266-FS(0) 1.000 2/11/2023 0.801 2.19 4.39
PFHpA 375-85-9 219U D2266-FS(0) 1.000 2/11/2023 0.825 2.19 4.39
PFOA 335-67-1 219U D2266-FS(0) 1.000 2/11/2023 0.886 2.19 4.39
PFNA 375-95-1 219U D2266-FS(0) 1.000 2/11/2023 0.731 2.19 4.39
PFDA 335-76-2 219U D2266-FS(0) 1.000 2/11/2023 0.688 2.19 4.39
PFUNA 2058-94-8 219U D2266-FS(0) 1.000 2/11/2023 0.660 2.19 4.39
PFDoA 307-55-1 219U D2266-FS(0) 1.000 2/11/2023 0.667 2.19 4.39
PFTrDA 72629-94-8 219U D2266-FS(0) 1.000 2/11/2023 0.651 2.19 4.39
PFTeDA 376-06-7 219U D2266-FS(0) 1.000 2/11/2023 0.694 2.19 4.39
NMeFOSAA 2355-31-9 219U D2266-FS(0) 1.000 2/11/2023 0.904 2.19 4.39
NEtFOSAA 2991-50-6 219U D2266-FS(0) 1.000 2/11/2023 0.868 2.19 4.39
PFBS 375-73-5 219U D2266-FS(0) 1.000 2/11/2023 0.760 2.19 4.39
PFHxXS 355-46-4 219U D2266-FS(0) 1.000 2/11/2023 0.875 2.19 439
PFOS 1763-23-1 219U D2266-FS(0) 1.000 2/11/2023 0.939 2.19 4.39
HFPO-DA 13252-13-6 219U D2266-FS(0) 1.000 2/11/2023 0.759 2.19 4.39
Adona 919005-14-4 219U D2266-FS(0) 1.000 2/11/2023 0.762 2.19 4.39
9CI-PF30NS 756426-58-1 219U D2266-FS(0) 1.000 2/11/2023 0.904 2.19 439
11CI-PF30UdS 763051-92-9 219U D2266-FS(0) 1.000 2/11/2023 0.790 2.19 439

Isotope Dilution

Analyzed by: Harnden, Kelsey

Printed: 2/14/2023

L23-0123_Master_369D



Project Client: CH2M
Project Name: CTO-4117: Northwest PFAS Investigation
Project No.: G25161.X1.XX.0026.000001
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Client ID NBKK-IDW12-AQ-012523

Battelle ID D2266-FS

Sample Type SA

Collection Date 01/25/2023

Extraction Date 02/08/2023

Analytical Instrument Sciex 6500+ (AE) LC/MS/MS

Analysis

Surrogate Recoveries (%) Recovery Extract ID Date
13C5-PFHXA 116 D2266-FS(0) 2/11/2023
13C4-PFHpA 115 D2266-FS(0) 2/11/2023
13C8-PFOA 119 D2266-FS(0) 2/11/2023
13C9-PFNA 118 D2266-FS(0) 2/11/2023
13C6-PFDA 119 D2266-FS(0) 2/11/2023
13C7-PFUNA 115 D2266-FS(0) 2/11/2023
13C2-PFDoA 101 D2266-FS(0) 2/11/2023
13C2-PFTeDA 89 D2266-FS(0) 2/11/2023
d3-MeFOSAA 101 D2266-FS(0) 2/11/2023
d5-EtFOSAA 142 D2266-FS(0) 2/11/2023
13C3-PFBS 107 D2266-FS(0) 2/11/2023
13C3-PFHxXS 103 D2266-FS(0) 2/11/2023
13C8-PFOS 116 D2266-FS(0) 2/11/2023
13C3-HFPO-DA 117 D2266-FS(0) 2/11/2023

Analyzed by: Harnden, Kelsey

Isotope Dilution

Printed: 2/14/2023

L23-0123_Master_369D



Project Client: CH2M

Project Name: CTO-4117: Northwest PFAS Investigation

Project No.: G25161.X1.XX.0026.000001

Page 26 of 572

Client ID NBKK-IDW13-AQ-012523

Battelle ID D2267-FS

Sample Type SA

Collection Date 01/25/2023

Extraction Date 02/08/2023

Analytical Instrument Sciex 6500+ (AE) LC/MS/MS

% Moisture NA

Matrix WATER

Sample Size 0.244

Size Unit-Basis L Analysis

Analyte CAS No. Result (ng/L) Extract ID DF Date DL LOD LoQ
PFHXA 307-24-4 256 U D2267-FS(0) 1.000 2/11/2023 0.935 2.56 5.12
PFHpA 375-85-9 256 U D2267-FS(0) 1.000 2/11/2023 0.964 2.56 5.12
PFOA 335-67-1 256 U D2267-FS(0) 1.000 2/11/2023 1.03 2.56 5.12
PFNA 375-95-1 256 U D2267-FS(0) 1.000 2/11/2023 0.853 2.56 5.12
PFDA 335-76-2 256 U D2267-FS(0) 1.000 2/11/2023 0.803 2.56 5.12
PFUNA 2058-94-8 256 U D2267-FS(0) 1.000 2/11/2023 0.770 2.56 5.12
PFDoA 307-55-1 256 U D2267-FS(0) 1.000 2/11/2023 0.779 2.56 5.12
PFTrDA 72629-94-8 256 U D2267-FS(0) 1.000 2/11/2023 0.760 2.56 5.12
PFTeDA 376-06-7 256 U D2267-FS(0) 1.000 2/11/2023 0.810 2.56 5.12
NMeFOSAA 2355-31-9 256 U D2267-FS(0) 1.000 2/11/2023 1.06 2.56 5.12
NEtFOSAA 2991-50-6 256 U D2267-FS(0) 1.000 2/11/2023 1.01 2.56 5.12
PFBS 375-73-5 256 U D2267-FS(0) 1.000 2/11/2023 0.887 2.56 5.12
PFHxXS 355-46-4 256 U D2267-FS(0) 1.000 2/11/2023 1.02 2.56 5.12
PFOS 1763-23-1 2.56 U D2267-FS(0) 1.000 2/11/2023 1.10 2.56 5.12
HFPO-DA 13252-13-6 256 U D2267-FS(0) 1.000 2/11/2023 0.886 2.56 5.12
Adona 919005-14-4 2.56 U D2267-FS(0) 1.000 2/11/2023 0.890 2.56 5.12
9CI-PF30NS 756426-58-1 2.56 U D2267-FS(0) 1.000 2/11/2023 1.06 2.56 5.12
11CI-PF30UdS 763051-92-9 2.56 U D2267-FS(0) 1.000 2/11/2023 0.923 2.56 5.12

Isotope Dilution

Analyzed by: Harnden, Kelsey

Printed: 2/14/2023

L23-0123_Master_369D



Project Client: CH2M
Project Name: CTO-4117: Northwest PFAS Investigation
Project No.: G25161.X1.XX.0026.000001

Page 27 of 572

Client ID NBKK-IDW13-AQ-012523

Battelle ID D2267-FS

Sample Type SA

Collection Date 01/25/2023

Extraction Date 02/08/2023

Analytical Instrument Sciex 6500+ (AE) LC/MS/MS

Analysis

Surrogate Recoveries (%) Recovery Extract ID Date
13C5-PFHXA 111 D2267-FS(0) 2/11/2023
13C4-PFHpA 110 D2267-FS(0) 2/11/2023
13C8-PFOA 113 D2267-FS(0) 2/11/2023
13C9-PFNA 113 D2267-FS(0) 2/11/2023
13C6-PFDA 110 D2267-FS(0) 2/11/2023
13C7-PFUNA 102 D2267-FS(0) 2/11/2023
13C2-PFDoA 88 D2267-FS(0) 2/11/2023
13C2-PFTeDA 72 D2267-FS(0) 2/11/2023
d3-MeFOSAA 114 D2267-FS(0) 2/11/2023
d5-EtFOSAA 98 D2267-FS(0) 2/11/2023
13C3-PFBS 109 D2267-FS(0) 2/11/2023
13C3-PFHxXS 109 D2267-FS(0) 2/11/2023
13C8-PFOS 117 D2267-FS(0) 2/11/2023
13C3-HFPO-DA 112 D2267-FS(0) 2/11/2023

Analyzed by: Harnden, Kelsey

Isotope Dilution

Printed: 2/14/2023

L23-0123_Master_369D



Project Client: CH2M

Project Name: CTO-4117: Northwest PFAS Investigation

Project No.: G25161.X1.XX.0026.000001
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Client ID NBKK-IDW14-AQ-012523

Battelle ID D2268-FS

Sample Type SA

Collection Date 01/25/2023

Extraction Date 02/08/2023

Analytical Instrument Sciex 6500+ (AE) LC/MS/MS

% Moisture NA

Matrix WATER

Sample Size 0.266

Size Unit-Basis L Analysis

Analyte CAS No. Result (ng/L) Extract ID DF Date DL LOD LoQ
PFHXA 307-24-4 235U D2268-FS(0) 1.000 2/11/2023 0.858 2.35 4.70
PFHpA 375-85-9 235U D2268-FS(0) 1.000 2/11/2023 0.884 2.35 4.70
PFOA 335-67-1 235U D2268-FS(0) 1.000 2/11/2023 0.949 2.35 4.70
PFNA 375-95-1 235U D2268-FS(0) 1.000 2/11/2023 0.783 2.35 4.70
PFDA 335-76-2 235U D2268-FS(0) 1.000 2/11/2023 0.737 2.35 4.70
PFUNA 2058-94-8 235U D2268-FS(0) 1.000 2/11/2023 0.707 2.35 4.70
PFDoA 307-55-1 235U D2268-FS(0) 1.000 2/11/2023 0.714 2.35 4.70
PFTrDA 72629-94-8 235U D2268-FS(0) 1.000 2/11/2023 0.697 2.35 4.70
PFTeDA 376-06-7 235U D2268-FS(0) 1.000 2/11/2023 0.743 2.35 4.70
NMeFOSAA 2355-31-9 235U D2268-FS(0) 1.000 2/11/2023 0.968 2.35 4.70
NEtFOSAA 2991-50-6 235U D2268-FS(0) 1.000 2/11/2023 0.930 2.35 4.70
PFBS 375-73-5 235U D2268-FS(0) 1.000 2/11/2023 0.814 2.35 4.70
PFHxXS 355-46-4 2.23) D2268-FS(0) 1.000 2/11/2023 0.937 2.35 4.70
PFOS 1763-23-1 235U D2268-FS(0) 1.000 2/11/2023 1.01 2.35 4.70
HFPO-DA 13252-13-6 235U D2268-FS(0) 1.000 2/11/2023 0.813 2.35 4.70
Adona 919005-14-4 235U D2268-FS(0) 1.000 2/11/2023 0.817 2.35 4.70
9CI-PF30NS 756426-58-1 235U D2268-FS(0) 1.000 2/11/2023 0.968 2.35 4.70
11CI-PF30UdS 763051-92-9 235U D2268-FS(0) 1.000 2/11/2023 0.847 2.35 4.70

Isotope Dilution

Analyzed by: Harnden, Kelsey

Printed: 2/14/2023

L23-0123_Master_369D



Project Client: CH2M
Project Name: CTO-4117: Northwest PFAS Investigation
Project No.: G25161.X1.XX.0026.000001

Page 29 of 572

Client ID NBKK-IDW14-AQ-012523

Battelle ID D2268-FS

Sample Type SA

Collection Date 01/25/2023

Extraction Date 02/08/2023

Analytical Instrument Sciex 6500+ (AE) LC/MS/MS

Analysis

Surrogate Recoveries (%) Recovery Extract ID Date
13C5-PFHXA 114 D2268-FS(0) 2/11/2023
13C4-PFHpA 111 D2268-FS(0) 2/11/2023
13C8-PFOA 115 D2268-FS(0) 2/11/2023
13C9-PFNA 118 D2268-FS(0) 2/11/2023
13C6-PFDA 119 D2268-FS(0) 2/11/2023
13C7-PFUNA 107 D2268-FS(0) 2/11/2023
13C2-PFDoA 102 D2268-FS(0) 2/11/2023
13C2-PFTeDA 89 D2268-FS(0) 2/11/2023
d3-MeFOSAA 109 D2268-FS(0) 2/11/2023
d5-EtFOSAA 108 D2268-FS(0) 2/11/2023
13C3-PFBS 108 D2268-FS(0) 2/11/2023
13C3-PFHxXS 106 D2268-FS(0) 2/11/2023
13C8-PFOS 116 D2268-FS(0) 2/11/2023
13C3-HFPO-DA 114 D2268-FS(0) 2/11/2023

Analyzed by: Harnden, Kelsey

Isotope Dilution

Printed: 2/14/2023

L23-0123_Master_369D



Project Client: CH2M

Project Name: CTO-4117: Northwest PFAS Investigation

Project No.: G25161.X1.XX.0026.000001

Page 30 of 572

Client ID NBKK-IDW15-AQ-012523

Battelle ID D2269-FS

Sample Type SA

Collection Date 01/25/2023

Extraction Date 02/08/2023

Analytical Instrument Sciex 6500+ (AE) LC/MS/MS

% Moisture NA

Matrix WATER

Sample Size 0.280

Size Unit-Basis L Analysis

Analyte CAS No. Result (ng/L) Extract ID DF Date DL LOD LoQ
PFHXA 307-24-4 223U D2269-FS(0) 1.000 2/11/2023 0.815 2.23 4.46
PFHpA 375-85-9 223 U D2269-FS(0) 1.000 2/11/2023 0.840 2.23 4.46
PFOA 335-67-1 223 U D2269-FS(0) 1.000 2/11/2023 0.902 2.23 4.46
PFNA 375-95-1 223 U D2269-FS(0) 1.000 2/11/2023 0.744 2.23 4.46
PFDA 335-76-2 223 U D2269-FS(0) 1.000 2/11/2023 0.700 2.23 4.46
PFUNA 2058-94-8 223U D2269-FS(0) 1.000 2/11/2023 0.671 2.23 4.46
PFDoA 307-55-1 223 U D2269-FS(0) 1.000 2/11/2023 0.679 2.23 4.46
PFTrDA 72629-94-8 223 U D2269-FS(0) 1.000 2/11/2023 0.663 2.23 4.46
PFTeDA 376-06-7 223 U D2269-FS(0) 1.000 2/11/2023 0.706 2.23 4.46
NMeFOSAA 2355-31-9 223 U D2269-FS(0) 1.000 2/11/2023 0.920 2.23 4.46
NEtFOSAA 2991-50-6 223U D2269-FS(0) 1.000 2/11/2023 0.884 2.23 4.46
PFBS 375-73-5 223 U D2269-FS(0) 1.000 2/11/2023 0.773 2.23 4.46
PFHxXS 355-46-4 1331 D2269-FS(0) 1.000 2/11/2023 0.890 2.23 4.46
PFOS 1763-23-1 223 U D2269-FS(0) 1.000 2/11/2023 0.955 2.23 4.46
HFPO-DA 13252-13-6 223 U D2269-FS(0) 1.000 2/11/2023 0.772 2.23 4.46
Adona 919005-14-4 223 U D2269-FS(0) 1.000 2/11/2023 0.776 2.23 4.46
9CI-PF30NS 756426-58-1 223 U D2269-FS(0) 1.000 2/11/2023 0.920 2.23 4.46
11CI-PF30UdS 763051-92-9 223 U D2269-FS(0) 1.000 2/11/2023 0.804 2.23 4.46

Isotope Dilution

Analyzed by: Harnden, Kelsey

Printed: 2/14/2023

L23-0123_Master_369D



Project Client: CH2M
Project Name: CTO-4117: Northwest PFAS Investigation
Project No.: G25161.X1.XX.0026.000001

Page 31 of 572

Client ID NBKK-IDW15-AQ-012523

Battelle ID D2269-FS

Sample Type SA

Collection Date 01/25/2023

Extraction Date 02/08/2023

Analytical Instrument Sciex 6500+ (AE) LC/MS/MS

Analysis

Surrogate Recoveries (%) Recovery Extract ID Date
13C5-PFHXA 119 D2269-FS(0) 2/11/2023
13C4-PFHpA 117 D2269-FS(0) 2/11/2023
13C8-PFOA 129 D2269-FS(0) 2/11/2023
13C9-PFNA 126 D2269-FS(0) 2/11/2023
13C6-PFDA 117 D2269-FS(0) 2/11/2023
13C7-PFUNA 109 D2269-FS(0) 2/11/2023
13C2-PFDoA 88 D2269-FS(0) 2/11/2023
13C2-PFTeDA 84 D2269-FS(0) 2/11/2023
d3-MeFOSAA 108 D2269-FS(0) 2/11/2023
d5-EtFOSAA 108 D2269-FS(0) 2/11/2023
13C3-PFBS 109 D2269-FS(0) 2/11/2023
13C3-PFHxXS 106 D2269-FS(0) 2/11/2023
13C8-PFOS 130 D2269-FS(0) 2/11/2023
13C3-HFPO-DA 123 D2269-FS(0) 2/11/2023

Analyzed by: Harnden, Kelsey

Isotope Dilution

Printed: 2/14/2023

L23-0123_Master_369D



Project Client: CH2M
Project Name: CTO-4117: Northwest PFAS Investigation
Project No.: G25161.X1.XX.0026.000001

Page 32 of 572

Client ID NBKK-IDW16-AQ-012523

Battelle ID D2270-FS

Sample Type SA

Collection Date 01/25/2023

Extraction Date 02/08/2023

Analytical Instrument Sciex 6500+ (AE) LC/MS/MS

% Moisture NA

Matrix WATER

Sample Size 0.261

Size Unit-Basis L Analysis

Analyte CAS No. Result (ng/L) Extract ID DF Date DL LOD LoQ
PFHXA 307-24-4 19.4 D2270-FS(0) 1.000 2/11/2023 0.875 2.39 4.79
PFHpA 375-85-9 11.2 D2270-FS(0) 1.000 2/11/2023 0.901 2.39 4.79
PFOA 335-67-1 15.8 D2270-FS(0) 1.000 2/11/2023 0.967 2.39 4.79
PFNA 375-95-1 142 D2270-FS(0) 1.000 2/11/2023 0.798 2.39 4.79
PFDA 335-76-2 239U D2270-FS(0) 1.000 2/11/2023 0.751 2.39 4.79
PFUNA 2058-94-8 239U D2270-FS(0) 1.000 2/11/2023 0.720 2.39 4.79
PFDoA 307-55-1 239U D2270-FS(0) 1.000 2/11/2023 0.728 2.39 4.79
PFTrDA 72629-94-8 239U D2270-FS(0) 1.000 2/11/2023 0.711 2.39 4.79
PFTeDA 376-06-7 239U D2270-FS(0) 1.000 2/11/2023 0.758 2.39 4.79
NMeFOSAA 2355-31-9 239U D2270-FS(0) 1.000 2/11/2023 0.987 2.39 4.79
NEtFOSAA 2991-50-6 239U D2270-FS(0) 1.000 2/11/2023 0.948 2.39 4.79
PFBS 375-73-5 2.17 ) D2270-FS(0) 1.000 2/11/2023 0.830 2.39 4.79
PFHxXS 355-46-4 32.7 D2270-FS(0) 1.000 2/11/2023 0.955 2.39 4.79
PFOS 1763-23-1 95.3 D2270-FS(0) 1.000 2/11/2023 1.02 2.39 4.79
HFPO-DA 13252-13-6 239U D2270-FS(0) 1.000 2/11/2023 0.829 2.39 4.79
Adona 919005-14-4 239U D2270-FS(0) 1.000 2/11/2023 0.832 2.39 4.79
9CI-PF30NS 756426-58-1 239U D2270-FS(0) 1.000 2/11/2023 0.987 2.39 4.79
11CI-PF30UdS 763051-92-9 239U D2270-FS(0) 1.000 2/11/2023 0.863 2.39 4.79

Analyzed by: Harnden, Kelsey

Isotope Dilution Printed: 2/14/2023

L23-0123_Master_369D



Project Client: CH2M
Project Name: CTO-4117: Northwest PFAS Investigation
Project No.: G25161.X1.XX.0026.000001

Page 33 of 572

Client ID NBKK-IDW16-AQ-012523

Battelle ID D2270-FS

Sample Type SA

Collection Date 01/25/2023

Extraction Date 02/08/2023

Analytical Instrument Sciex 6500+ (AE) LC/MS/MS

Analysis

Surrogate Recoveries (%) Recovery Extract ID Date
13C5-PFHXA 94 D2270-FS(0) 2/11/2023
13C4-PFHpA 86 D2270-FS(0) 2/11/2023
13C8-PFOA 76 D2270-FS(0) 2/11/2023
13C9-PFNA 82 D2270-FS(0) 2/11/2023
13C6-PFDA 74 D2270-FS(0) 2/11/2023
13C7-PFUNA 56 D2270-FS(0) 2/11/2023
13C2-PFDoA 26 N D2270-FS(0) 2/11/2023
13C2-PFTeDA 7N D2270-FS(0) 2/11/2023
d3-MeFOSAA 64 D2270-FS(0) 2/11/2023
d5-EtFOSAA 42 N D2270-FS(0) 2/11/2023
13C3-PFBS 84 D2270-FS(0) 2/11/2023
13C3-PFHxXS 62 D2270-FS(0) 2/11/2023
13C8-PFOS 74 D2270-FS(0) 2/11/2023
13C3-HFPO-DA 89 D2270-FS(0) 2/11/2023

Analyzed by: Harnden, Kelsey

Isotope Dilution

Printed: 2/14/2023

L23-0123_Master_369D



Project Client: CH2M
Project Name: CTO-4117: Northwest PFAS Investigation
Project No.: G25161.X1.XX.0026.000001

Page 34 of 572

Client ID NBKK-IDW17-AQ-012523

Battelle ID D2271-FS

Sample Type SA

Collection Date 01/25/2023

Extraction Date 02/08/2023

Analytical Instrument Sciex 6500+ (AE) LC/MS/MS

% Moisture NA

Matrix WATER

Sample Size 0.265

Size Unit-Basis L Analysis

Analyte CAS No. Result (ng/L) Extract ID DF Date DL LOD LoQ
PFHXA 307-24-4 13.0 D2271-FS(0) 1.000 2/11/2023 0.861 2.36 4.72
PFHpA 375-85-9 6.29 D2271-FS(0) 1.000 2/11/2023 0.888 2.36 4.72
PFOA 335-67-1 13.4 D2271-FS(0) 1.000 2/11/2023 0.953 2.36 4.72
PFNA 375-95-1 236 U D2271-FS(0) 1.000 2/11/2023 0.786 2.36 4.72
PFDA 335-76-2 236U D2271-FS(0) 1.000 2/11/2023 0.740 2.36 4.72
PFUNA 2058-94-8 236 U D2271-FS(0) 1.000 2/11/2023 0.709 2.36 4.72
PFDoA 307-55-1 236U D2271-FS(0) 1.000 2/11/2023 0.717 2.36 4.72
PFTrDA 72629-94-8 236 U D2271-FS(0) 1.000 2/11/2023 0.700 2.36 4.72
PFTeDA 376-06-7 236U D2271-FS(0) 1.000 2/11/2023 0.746 2.36 4.72
NMeFOSAA 2355-31-9 236 U D2271-FS(0) 1.000 2/11/2023 0.972 2.36 4.72
NEtFOSAA 2991-50-6 236U D2271-FS(0) 1.000 2/11/2023 0.934 2.36 4.72
PFBS 375-73-5 8.01 D2271-FS(0) 1.000 2/11/2023 0.817 2.36 4.72
PFHxXS 355-46-4 89.4 D2271-FS(0) 1.000 2/11/2023 0.941 2.36 4.72
PFOS 1763-23-1 167 D2271-FS(0) 1.000 2/11/2023 1.01 2.36 4.72
HFPO-DA 13252-13-6 236U D2271-FS(0) 1.000 2/11/2023 0.816 2.36 4.72
Adona 919005-14-4 236 U D2271-FS(0) 1.000 2/11/2023 0.820 2.36 4.72
9CI-PF30NS 756426-58-1 236U D2271-FS(0) 1.000 2/11/2023 0.972 2.36 4.72
11CI-PF30UdS 763051-92-9 236 U D2271-FS(0) 1.000 2/11/2023 0.850 2.36 4.72

Analyzed by: Harnden, Kelsey

Isotope Dilution Printed: 2/14/2023

L23-0123_Master_369D



Project Client: CH2M
Project Name: CTO-4117: Northwest PFAS Investigation
Project No.: G25161.X1.XX.0026.000001

Page 35 of 572

Client ID NBKK-IDW17-AQ-012523

Battelle ID D2271-FS

Sample Type SA

Collection Date 01/25/2023

Extraction Date 02/08/2023

Analytical Instrument Sciex 6500+ (AE) LC/MS/MS

Analysis

Surrogate Recoveries (%) Recovery Extract ID Date
13C5-PFHXA 116 D2271-FS(0) 2/11/2023
13C4-PFHpA 107 D2271-FS(0) 2/11/2023
13C8-PFOA 111 D2271-FS(0) 2/11/2023
13C9-PFNA 113 D2271-FS(0) 2/11/2023
13C6-PFDA 106 D2271-FS(0) 2/11/2023
13C7-PFUNA 84 D2271-FS(0) 2/11/2023
13C2-PFDoA 72 D2271-FS(0) 2/11/2023
13C2-PFTeDA 51 D2271-FS(0) 2/11/2023
d3-MeFOSAA 85 D2271-FS(0) 2/11/2023
d5-EtFOSAA 74 D2271-FS(0) 2/11/2023
13C3-PFBS 100 D2271-FS(0) 2/11/2023
13C3-PFHxXS 93 D2271-FS(0) 2/11/2023
13C8-PFOS 102 D2271-FS(0) 2/11/2023
13C3-HFPO-DA 116 D2271-FS(0) 2/11/2023

Analyzed by: Harnden, Kelsey

Isotope Dilution

Printed: 2/14/2023

L23-0123_Master_369D



Project Client: CH2M

Project Name: CTO-4117: Northwest PFAS Investigation

Project No.: G25161.X1.XX.0026.000001

Page 36 of 572

Client ID NBKK-IDW18-AQ-012523

Battelle ID D2272-FS

Sample Type SA

Collection Date 01/25/2023

Extraction Date 02/08/2023

Analytical Instrument Sciex 6500+ (AE) LC/MS/MS

% Moisture NA

Matrix WATER

Sample Size 0.260

Size Unit-Basis L Analysis

Analyte CAS No. Result (ng/L) Extract ID DF Date DL LOD LoQ
PFHXA 307-24-4 2.32) D2272-FS(0) 1.000 2/11/2023 0.878 2.40 4.81
PFHpA 375-85-9 2.41) D2272-FS(0) 1.000 2/11/2023 0.905 2.40 4.81
PFOA 335-67-1 8.64 D2272-FS(0) 1.000 2/11/2023 0.971 2.40 4.81
PFNA 375-95-1 240U D2272-FS(0) 1.000 2/11/2023 0.801 2.40 4.81
PFDA 335-76-2 240U D2272-FS(0) 1.000 2/11/2023 0.754 2.40 4.81
PFUNA 2058-94-8 240U D2272-FS(0) 1.000 2/11/2023 0.723 2.40 4.81
PFDoA 307-55-1 240U D2272-FS(0) 1.000 2/11/2023 0.731 2.40 4.81
PFTrDA 72629-94-8 240U D2272-FS(0) 1.000 2/11/2023 0.713 2.40 4.81
PFTeDA 376-06-7 240U D2272-FS(0) 1.000 2/11/2023 0.761 2.40 481
NMeFOSAA 2355-31-9 240U D2272-FS(0) 1.000 2/11/2023 0.990 2.40 481
NEtFOSAA 2991-50-6 240U D2272-FS(0) 1.000 2/11/2023 0.952 2.40 481
PFBS 375-73-5 0.958 J D2272-FS(0) 1.000 2/11/2023 0.833 2.40 481
PFHxXS 355-46-4 3.50J D2272-FS(0) 1.000 2/11/2023 0.959 2.40 481
PFOS 1763-23-1 12.1 D2272-FS(0) 1.000 2/11/2023 1.03 2.40 481
HFPO-DA 13252-13-6 240U D2272-FS(0) 1.000 2/11/2023 0.832 2.40 481
Adona 919005-14-4 240U D2272-FS(0) 1.000 2/11/2023 0.836 2.40 481
9CI-PF30NS 756426-58-1 240U D2272-FS(0) 1.000 2/11/2023 0.990 2.40 4.81
11CI-PF30UdS 763051-92-9 240U D2272-FS(0) 1.000 2/11/2023 0.866 2.40 481

Isotope Dilution

Analyzed by: Harnden, Kelsey

Printed: 2/14/2023

L23-0123_Master_369D



Project Client: CH2M
Project Name: CTO-4117: Northwest PFAS Investigation
Project No.: G25161.X1.XX.0026.000001

Page 37 of 572

Client ID NBKK-IDW18-AQ-012523

Battelle ID D2272-FS

Sample Type SA

Collection Date 01/25/2023

Extraction Date 02/08/2023

Analytical Instrument Sciex 6500+ (AE) LC/MS/MS

Analysis

Surrogate Recoveries (%) Recovery Extract ID Date
13C5-PFHXA 111 D2272-FS(0) 2/11/2023
13C4-PFHpA 98 D2272-FS(0) 2/11/2023
13C8-PFOA 91 D2272-FS(0) 2/11/2023
13C9-PFNA 97 D2272-FS(0) 2/11/2023
13C6-PFDA 90 D2272-FS(0) 2/11/2023
13C7-PFUNA 75 D2272-FS(0) 2/11/2023
13C2-PFDoA 66 D2272-FS(0) 2/11/2023
13C2-PFTeDA 62 D2272-FS(0) 2/11/2023
d3-MeFOSAA 90 D2272-FS(0) 2/11/2023
d5-EtFOSAA 68 D2272-FS(0) 2/11/2023
13C3-PFBS 92 D2272-FS(0) 2/11/2023
13C3-PFHxXS 77 D2272-FS(0) 2/11/2023
13C8-PFOS 85 D2272-FS(0) 2/11/2023
13C3-HFPO-DA 111 D2272-FS(0) 2/11/2023

Analyzed by: Harnden, Kelsey

Isotope Dilution

Printed: 2/14/2023

L23-0123_Master_369D



Project Client: CH2M
Project Name: CTO-4117: Northwest PFAS Investigation
Project No.: G25161.X1.XX.0026.000001

Page 38 of 572

Client ID NBKK-IDW19-AQ-012523

Battelle ID D2273-FS

Sample Type SA

Collection Date 01/25/2023

Extraction Date 02/08/2023

Analytical Instrument Sciex 6500+ (AE) LC/MS/MS

% Moisture NA

Matrix WATER

Sample Size 0.257

Size Unit-Basis L Analysis

Analyte CAS No. Result (ng/L) Extract ID DF Date DL LOD LoQ
PFHXA 307-24-4 9.50 D2273-FS(0) 1.000 2/11/2023 0.888 2.43 4.86
PFHpA 375-85-9 481 D2273-FS(0) 1.000 2/11/2023 0.915 2.43 4.86
PFOA 335-67-1 319 D2273-FS(0) 1.000 2/11/2023 0.982 2.43 4.86
PFNA 375-95-1 243U D2273-FS(0) 1.000 2/11/2023 0.810 2.43 4.86
PFDA 335-76-2 243U D2273-FS(0) 1.000 2/11/2023 0.763 2.43 4.86
PFUNA 2058-94-8 243U D2273-FS(0) 1.000 2/11/2023 0.732 2.43 4.86
PFDoA 307-55-1 243U D2273-FS(0) 1.000 2/11/2023 0.739 2.43 4.86
PFTrDA 72629-94-8 243U D2273-FS(0) 1.000 2/11/2023 0.722 2.43 4.86
PFTeDA 376-06-7 243U D2273-FS(0) 1.000 2/11/2023 0.769 2.43 4.86
NMeFOSAA 2355-31-9 243U D2273-FS(0) 1.000 2/11/2023 1.00 243 4.86
NEtFOSAA 2991-50-6 243U D2273-FS(0) 1.000 2/11/2023 0.963 2.43 4.836
PFBS 375-73-5 2.77 ) D2273-FS(0) 1.000 2/11/2023 0.842 243 4.86
PFHxXS 355-46-4 56.8 D2273-FS(0) 1.000 2/11/2023 0.970 2.43 4.836
PFOS 1763-23-1 51.4 D2273-FS(0) 1.000 2/11/2023 1.04 2.43 4.836
HFPO-DA 13252-13-6 243U D2273-FS(0) 1.000 2/11/2023 0.841 2.43 4.86
Adona 919005-14-4 243U D2273-FS(0) 1.000 2/11/2023 0.845 243 4.86
9CI-PF30NS 756426-58-1 243U D2273-FS(0) 1.000 2/11/2023 1.00 2.43 4.86
11CI-PF30UdS 763051-92-9 243U D2273-FS(0) 1.000 2/11/2023 0.876 243 4.86

Analyzed by: Harnden, Kelsey

Isotope Dilution Printed: 2/14/2023

L23-0123_Master_369D



Project Client: CH2M
Project Name: CTO-4117: Northwest PFAS Investigation
Project No.: G25161.X1.XX.0026.000001

Page 39 of 572

Client ID NBKK-IDW19-AQ-012523

Battelle ID D2273-FS

Sample Type SA

Collection Date 01/25/2023

Extraction Date 02/08/2023

Analytical Instrument Sciex 6500+ (AE) LC/MS/MS

Analysis

Surrogate Recoveries (%) Recovery Extract ID Date
13C5-PFHXA 145 D2273-FS(0) 2/11/2023
13C4-PFHpA 139 D2273-FS(0) 2/11/2023
13C8-PFOA 119 D2273-FS(0) 2/11/2023
13C9-PFNA 145 D2273-FS(0) 2/11/2023
13C6-PFDA 124 D2273-FS(0) 2/11/2023
13C7-PFUNA 114 D2273-FS(0) 2/11/2023
13C2-PFDoA 95 D2273-FS(0) 2/11/2023
13C2-PFTeDA 76 D2273-FS(0) 2/11/2023
d3-MeFOSAA 120 D2273-FS(0) 2/11/2023
d5-EtFOSAA 110 D2273-FS(0) 2/11/2023
13C3-PFBS 113 D2273-FS(0) 2/11/2023
13C3-PFHxXS 90 D2273-FS(0) 2/11/2023
13C8-PFOS 125 D2273-FS(0) 2/11/2023
13C3-HFPO-DA 141 D2273-FS(0) 2/11/2023

Analyzed by: Harnden, Kelsey

Isotope Dilution

Printed: 2/14/2023

L23-0123_Master_369D



Project Client: CH2M

Project Name: CTO-4117: Northwest PFAS Investigation
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Client ID NBKK-IDW20-AQ-012523

Battelle ID D2274-FS

Sample Type SA

Collection Date 01/25/2023

Extraction Date 02/08/2023

Analytical Instrument Sciex 6500+ (AE) LC/MS/MS

% Moisture NA

Matrix WATER

Sample Size 0.297

Size Unit-Basis L Analysis

Analyte CAS No. Result (ng/L) Extract ID DF Date DL LOD LoQ
PFHXA 307-24-4 0.845 J D2274-FS(0) 1.000 2/11/2023 0.769 2.10 4.21
PFHpA 375-85-9 210U D2274-FS(0) 1.000 2/11/2023 0.792 2.10 4.21
PFOA 335-67-1 210U D2274-FS(0) 1.000 2/11/2023 0.850 2.10 4.21
PFNA 375-95-1 210U D2274-FS(0) 1.000 2/11/2023 0.701 2.10 4.21
PFDA 335-76-2 210U D2274-FS(0) 1.000 2/11/2023 0.660 2.10 4.21
PFUNA 2058-94-8 210U D2274-FS(0) 1.000 2/11/2023 0.633 2.10 4.21
PFDoA 307-55-1 210U D2274-FS(0) 1.000 2/11/2023 0.640 2.10 4.21
PFTrDA 72629-94-8 210U D2274-FS(0) 1.000 2/11/2023 0.625 2.10 4.21
PFTeDA 376-06-7 210U D2274-FS(0) 1.000 2/11/2023 0.666 2.10 4.21
NMeFOSAA 2355-31-9 210U D2274-FS(0) 1.000 2/11/2023 0.867 2.10 421
NEtFOSAA 2991-50-6 210U D2274-FS(0) 1.000 2/11/2023 0.833 2.10 4.21
PFBS 375-73-5 210U D2274-FS(0) 1.000 2/11/2023 0.729 2.10 4.21
PFHxXS 355-46-4 210U D2274-FS(0) 1.000 2/11/2023 0.839 2.10 421
PFOS 1763-23-1 210U D2274-FS(0) 1.000 2/11/2023 0.901 2.10 421
HFPO-DA 13252-13-6 210U D2274-FS(0) 1.000 2/11/2023 0.728 2.10 4.21
Adona 919005-14-4 210U D2274-FS(0) 1.000 2/11/2023 0.731 2.10 421
9CI-PF30NS 756426-58-1 2.10U D2274-FS(0) 1.000 2/11/2023 0.867 2.10 4.21
11CI-PF30UdS 763051-92-9 210U D2274-FS(0) 1.000 2/11/2023 0.758 2.10 4.21

Isotope Dilution

Analyzed by: Harnden, Kelsey

Printed: 2/14/2023

L23-0123_Master_369D



Project Client: CH2M
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Client ID NBKK-IDW20-AQ-012523

Battelle ID D2274-FS

Sample Type SA

Collection Date 01/25/2023

Extraction Date 02/08/2023

Analytical Instrument Sciex 6500+ (AE) LC/MS/MS

Analysis

Surrogate Recoveries (%) Recovery Extract ID Date
13C5-PFHXA 124 D2274-FS(0) 2/11/2023
13C4-PFHpA 123 D2274-FS(0) 2/11/2023
13C8-PFOA 119 D2274-FS(0) 2/11/2023
13C9-PFNA 126 D2274-FS(0) 2/11/2023
13C6-PFDA 120 D2274-FS(0) 2/11/2023
13C7-PFUNA 113 D2274-FS(0) 2/11/2023
13C2-PFDoA 103 D2274-FS(0) 2/11/2023
13C2-PFTeDA 90 D2274-FS(0) 2/11/2023
d3-MeFOSAA 122 D2274-FS(0) 2/11/2023
d5-EtFOSAA 108 D2274-FS(0) 2/11/2023
13C3-PFBS 116 D2274-FS(0) 2/11/2023
13C3-PFHxXS 104 D2274-FS(0) 2/11/2023
13C8-PFOS 120 D2274-FS(0) 2/11/2023
13C3-HFPO-DA 124 D2274-FS(0) 2/11/2023

Analyzed by: Harnden, Kelsey

Isotope Dilution

Printed: 2/14/2023

L23-0123_Master_369D



BATTELLE

It can be done
Project Client: CH2M

Project Name: CTO-4117: Northwest PFAS Investigation
Project No.: G25161.X1.XX.0026.000001

Client ID LV69 IB
Battelle ID LV69 IB_02/08/2023
Sample Type 1B
Collection Date NA
Extraction Date NA
Analysis Date 02/08/2023

Analytical Instrument

Sciex 6500+ (AE) LC/MS/MS

% Moisture NA

Matrix Water

Sample Size 0.250

Size Unit-Basis L

Analyte CAS No. Result (ng/L) 