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Terms

below ground surface

Carpenter Drilling, LLC.

Cold Creek unit

CH2M Hill Plateau Remediation Company

U.S. Department of Energy

Washington State Department of Ecology

feet

gallons per minute

hydrochloric acid

Hanford Environmental Information System

identification

horsepower

meters

Neutron Moisture Logging System

Nephelemetric Turbidity Units

operable unit

Radiological Control Technician

Ringold Formation, member of Wooded Island - lower mud unit
Ringold Formation, member of the Wooded Island - unit A
Ringold Formation, member of the Wooded Island - unit E
Spectral Gamma Logging System

total depth

Washington Administrative Code

Yellow Jacket Drilling Services
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Metric Conversion Chart

Out of Metric Units

If you know Multiply by To get If you know Multiply by To get
Length Length
inches 25.40 millimeters millimeters 0.0394 inches
inches 2.54 centimeters centimeters 0.394 inches
feet 0.305 meters meters 3.281 feet
yards 0.914 meters meters 1.094 yards
miles (statute) 1.609 kilometers kilometers 0.621 miles (statute)
Area Area
sq. inches 6.452 sq. centimeters sq. centimeters 0.155 sq. inches
sq. feet 0.0929 sq. meters sq. meters 10.764 sq. feet
sq. yards 0.836 sq. meters sq. meters 1.196 sq. yards
sq. miles 2.591 sq. kilometers sq. kilometers 0.386 sq. miles
acres 0.405 hectares hectares 2.471 acres
Mass (weight) Mass (weight)
ounces (avoir) 28.349 grams grams 0.0353 ounces (avoir)
pounds 0.454 kilograms kilograms 2.205 pounds (avoir)
tons (short) 0.907 ton (metric) ton (metric) 1.102 tons (short)
Volume Volume
teaspoons 5 milliliters milliliters 0.034 ?Il}l.lscfsliqui d)
tablespoons 15 milliliters liters 2.113 pints
?II}?Scfsliqui d) 29.573 milliliters liters 1.057 ?Saét ? liquid)
cups 0.24 liters liters 0.264 (gsl.lé).l,liiqui d)
pints 0.473 liters cubic meters 35.315 cubic feet
?Sagt ? liquid) 0.946 liters cubic meters 1.308 cubic yards
(gle}l.lg.r,lsliqui d) 3.785 liters
cubic feet 0.0283 cubic meters
cubic yards 0.764 cubic meters
Radioactivity Radioactivity
picocurie 37 millibecquerel millibecquerel 0.027 picocurie

vi
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1 Introduction

This report presents field-generated records and summarizes field activities performed during the
installation of three monitoring wells in the 200-ZP-1 groundwater Operable Unit (OU). As an ongoing
effort under the remedial design/remedial action work plan, 200 West Area 200-ZP-1 Pump-and-Treat
Remedial Design/Remedial Work Plan (DOE/RL-2008-78), the three new monitoring wells expand the
existing well network for the 200-ZP-1 OU pump-and-treat system . Field activities carried out during the
installation of the three new monitoring wells included drilling, soil and groundwater sampling,
geophysical logging, and well construction and development.

The 200-ZP-1 OU underlies the northern portion of the 200 West Area, and located on the western
portion of the Hanford Site, approximately 25 miles northwest of Richland, Washington.

In 1995, a 200-ZP-1 OU interim pump-and-treat system was brought on-line to remove carbon
tetrachloride, chloroform and trichloroethylene from groundwater. To meet corrective measure standards
and timelines, a new pump-and-treat system was devised under the Record of Decision, Hanford 200
Area, 200-ZP-1 Superfund Site, Benton County, Washington (EPA et al. 2008) as the Comprehensive
Environmental Response, Compensation, and Liability Act of 1980-approved remedial action for the
200-ZP-1 OU. The remedial action pump-and-treat system was set forth in concurrence with the Hanford
Federal Facility Agreement and Consent Order (Ecology et al. 1989) and other vested regulatory parties
associated with cleanup at the Hanford Site.

Drilling and construction activities occurred from February 20, 2019 to July 1, 2019 and was performed
by Yellow Jacket Drilling Services (Yellow Jacket) and its’ subcontractor Carpenter Drilling (Carpenter)
under the direction of CH2M HILL Plateau Remediation Company (CHPRC). Well development
occurred from April 25, 2019 to June 11, 2019 and was performed by Yellow Jacket at C9740 and C9936
and Carpenter at C9738. Freestone Environmental Services Inc., provided well site geology and well
construction documentation services. Bay West LLC provided geophysical logging services.

1.1 Purpose and Scope

This document summarizes the observations and measurements made during the drilling and installation
of three monitoring wells in the 200-ZP-1 OU. Table 1-1 lists the wells’ identification number and name,
and Figure 1-1 presents the well locations. This summary report includes copies of the field notes and
forms prepared during the drilling, sampling, construction, and development of the wells. Additional
information provided in this report includes geologic observations, geophysical log data reports, results
of the well location and elevation civil survey, descriptions of the management and disposition of
drilling-derived waste, and a summary of the well acceptance activity.

Technical requirements, applicable CHPRC procedures, and other supporting information were
summarized in SGW-60782, Description of Work for the Installation of Three Monitoring Wells in the
200-ZP-1 Groundwater Operable Unit, FY2019. Soil and groundwater samples were collected as
described in DOE/RL-2010-72, Sampling and Analysis Plan for Remediation Wells in the 200-ZP-1
Operable Unit, Revision 2, as amended by applicable change notices.

Appendices A (C9738), B (C9740) and C (C9936) contain the Well Summary Sheet, borehole geologic
log, drill cutting photographs, Well Development and Testing Data, Log Data Report, and Well Survey
Data Report for each respective well.

All drilling data are reported in the original units recorded at the time of measurement. The three
monitoring wells will hereinafter be referred to in the text by the borehole identification number
(e.g. C9738).

1-1
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Table 1-1. Identification and Location of New Wells in the 200-ZP-1 Operable Unit
Elevation
of Brass
Survey
Northing® | Easting?® Marker® Field Activity Dates
Borehole Ecology Conclude Field
ID Well Name | Tag ID meters Initiate Drilling Work

C9738 299-W6-17 | BLDO12 | 137473.37 | 567767.41 220.56 | February 21,2019 | June 6, 2019¢
C9740 | 699-44-70B | BLD021 | 136810.37 | 568670.06 | 224.76 April 8, 2019 July 1,2019¢
C9936 699-46-61 | BKG088 | 137442.38 | 571431.17 | 211.17 | February 20,2019 | April 25, 2019

a. Final survey coordinates are in Washington State Plane South (FIPS 4602) using the North American Datum of 1983 (NAD83).
b. Elevation values are based on North American Vertical Datum of 1988 (NAVD88) and are rounded to 0.01 meter.

c. This date does not include installation of well pad and posts.
Ecology = Washington State Department of Ecology.
ID = identification.
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2 Drilling, Sampling, and Well Construction Activities

This section summarizes field activities associated with three monitoring wells. Drilling, sampling, well
construction, and development details common to all the wells are summarized in Section 2.1 and
well-specific information is presented in Section 2.2.

2.1  General Information

The new wells were constructed in compliance with Washington Administration Code (WAC) 173-160,
Minimum Standards for Construction and Maintenance of Wells. Well construction and development
activities were recorded, and borehole geology was logged in accordance with applicable CHPRC
procedures.

211  Drilling, Sampling, and Borehole Logging

The boreholes were advanced to depths between 356.0 and 510.7 feet below ground surface (ft bgs),
extending between 63.5 and 188.4 ft below the static water level. Boreholes were drilled using a
Speedstar S0K Air Rotary drill rig (Figure 2-1). Two strings of temporary threaded carbon steel casing
with outer diameters of 11 3/8-in. and 9 5/8-in. were used at C9738 and C9936. Three strings of
temporary threaded carbon steel casing with outer diameters of 11 3/8-in., 9 5/8-in., and 7 5/8-in. were
used at C9740.

Figure 2-1. Yellow Jacket Speedstar 50K Air Rotary Drill Rig

Archive grab samples were collected from the drill cuttings at each borehole at 5-ft intervals and at
changes in lithology. Samples were placed in labeled one-pint glass jars and sequential chip tray
compartments for archive storage. Scaled digital photographs of drill cuttings were taken during archive
sample collection to accompany the field descriptions. Borehole geologic logs and drill cutting

2-1
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photographs for each borehole are presented in Appendices A, B and C. Two grab sample for the purpose
of waste characterization were collected from the vadose zone cuttings at C9740 and C9936. Sediment
samples were collected for sieve analysis throughout the saturated zone every 5 ft and subsequently
composited over 20-ft intervals. A sieve analysis was performed on each composite sample and results
were used to determine the appropriate screen slot size for each completed well.

During drilling, depth-discrete groundwater samples were collected using a 1.5-horsepower (hp)
Grundfos temporary submersible pump. Samples were collected every 20 ft, starting near the water table
and continuing until total depth. Samples were submitted for laboratory analysis to determine the vertical
profile of groundwater contamination and subsequent plume characterization. Groundwater samples were
collected by CHPRC nuclear chemical operators after a minimum of one borehole volume had been
purged and field parameters (temperature, pH, conductivity, dissolved oxygen, turbidity, and
oxidation-reduction potential) stabilize within 10 % of variance over three consecutive measurements.
Final groundwater samples were also collected at the end of well development for laboratory analysis. All
groundwater sample depths and associated Hanford Environmental Information System (HEIS) numbers
are included in Section 2.2.

Each borehole was logged using Bay West’s Spectral Gamma Logging System (SGLS) and Neutron
Moisture Logging System (NMLS) to identify natural and man-made gamma-emitting radionuclides and
moisture levels in near-borehole sediments. Before temporary casing was down-sized and after total depth
(TD) was achieved prior to well construction, the temporary casing strings were logged individually to
produce a geophysical log of the entire length of the borehole. Log Data Reports of all geophysical
logging results, provided by Bay West, are presented in Appendices A, B and C.

21.2 Health and Safety Screening

A radiological control technician (RCT) performed radiological surveys of the drill cuttings, geologic
samples, temporary drive casing, and drillers’ control station using standard field screening instruments.
The boreholes were surveyed every morning and afternoon. The RCTs used standard field screening
instruments to detect and measure alpha, beta, and gamma radiological contamination, if present. No field
measurements above background levels were reported during drilling activities.

Air quality monitoring was performed by an industrial hygiene technician using a hand-held multi-gas
meter and a photoionization detector. Monitoring was performed at least twice daily of the drillers’
breathing zone near the wellhead, any fresh drill cuttings, geologic samples, and any other areas of
potential concern. No measurements above background levels were reported during drilling activities.

2.1.3 Well Construction and Development

The monitoring wells were constructed using 4-in. nominal diameter, Schedule 10, Type 304/304L
stainless steel casing, V-slot continuous wire wrap 20-slot (0.020-in.) screen and sump with end cap.
Centralizers were installed above and below the screen and at 40-ft intervals to ground surface. The
primary filter pack consists of 12-20 mesh silica sand extending from below the well sump to between 3.0
and 4.7 ft above the top of the screen. Following the placement of each 10-ft interval of filter pack within
a saturated zone, the filter pack was surged using a dual surge block in 10-ft increments until measured
settling met CHPRC well development specifications (i.e. less than 0.1 ft of settling in 15 minutes of
surging). Annular seal materials include 1/4-in. bentonite pellets, 3/8-in. bentonite chips, and type I/II/V
cement grout. Well-specific installation and construction depths are presented in Section 2.2 and in

Table 2-1.

The surface completion consists of a stainless steel protective casing, a 4- by 4-ft concrete pad, and
a protective cap with locking hasp. Four painted 3-in. diameter steel posts were installed at each corner
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of the cement pad, extending 3 ft above the ground surface. Well tags with unique Ecology identification
numbers were affixed to the protective casing of each well. These identification numbers are found in
Table 1-1.

Well development occurred at each well following placement of the filter pack. Development was
performed in one interval using a 1.5-hp Grundfos motor and submersible pump. Each interval was
pumped until water was less than 5.0 nephelometric turbidity units (NTU) and additional water quality
parameters (conductivity, pH, and temperature) stabilized. The water level was monitored using an
In-Situ Inc., Level TROLL! 700 pressure transducer accompanied by an electronic depth sounder and
Rugged Reader?. Final development data is summarized in Table 2-2

2.2 Well-Specific Information

This section summarizes borehole drilling, sampling, geophysical logging, well construction, and well
development activities specific to each well. Well construction information for each well is summarized
in Table 2-1. Well development information for each well is summarized in Table 2-2.

1 Level TROLL® Instrument is a registered trademark of In-Situ, Inc., Fort Collins, Colorado.
2 RuggedReader® Handheld Computer is a registered trademark of In-Situ, Inc., Fort Collins, Colorado.
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Table 2-1. Well Construction Information

Permanent Casing and Screen Annulus: Seal and Filter Pack
Screen Cement | Granular Pellet
and Screen Blank Sump/ End | Surface | Bentonite | Bentonite Filter
Total Casing Slot Casing® | Screen? Cap? Seal® Seal® Seal Filter Pack® | Pack
Borehole | Depth | Diameter | Size Size
ID (ft bgs) (inch) (inch) Interval (ft bgs) (mesh)
305.2 —
+2.00- | 419.80 - 439.85 — 9.6 — 416.8 416.8 —
C9738 489.0 4 0.020 419.80 439.85 442.83 0.0-96 305.2 4459 — 445.9 12-20
472.4
316.7 —
395.5
+2.39- | 400.24 - 420.27 - 9.6 — 395.5 -
C9740 510.7 4 0.020 400.24 420.27 423.25 0.0-96 316.7 426.1 — 426.1 12-20
510.1
289.6 —
00-39 | 39-98 290.6
+2.25—- | 293.94 — 314.24 — 10.8 — 290.6 —
C9936 356.0 4 0.020 293.94 314.24 317.22 289.6 317.8 — 317.8 12-20
9.8-10.8 32(') 9
320.9 - .
356.0
a. Schedule 10, Type 304/304L Stainless Steel
b. Type I/ll/V cement grout
c. Medium bentonite chips (3/8-in.)
d. Bentonite pellets (1/4-in.)
e. Premier silica sand
+ = above ground surface.

ft bgs

ID = identification.

= feet below ground surface.

0 'A3Y ‘L 18€9-MOS



Table 2-2. Well Development Information

¢

Static Water . . .
Level Intake Average Flow Final Maximum Total Specific
Borehole Depth Duration Rate Turbidity Drawdown Gallons Capacity
ID ft bgs / date (ft bgs) (min) (gpm) (NTU) (ft) Pumped? (gpml/ft)
300.4 | 5/20/2019 332.1 68 15.0 53.2 16.2 1,020 0.9
C9738
300.6 | 5/21/2019 437.2 128 16.0 3.41 13.0 2,048 1.2
323.4 | 6/10/2109 413.3 202 9.1 5.66 10.5 1,838 0.9
C9740
324.3 | 6/11/2019 413.3 153 11.8 3.56 13.0 1,805 0.9
302.7 105 13.6 16.7 2.1 1,428 6.6
C9936 | 292.5 | 04/25/2019 302.7 42 6.4 3.79 1.7 269 3.7
302.7 160 14.6 - 1.7 234 8.5

a. Total gallons pumped calculated based on duration and average flow rate unless otherwise noted.
b. Pumping at this duration was a stress test.

ft bgs = feet below ground surface.
gpm = gallons per minute.

ID = identification.

min = minutes.

NTU = nephelometric turbidity unit.

0 'A3Y ‘L 18€9-MOS
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221 Well 299-W6-17 (C9738)

Borehole C9738 was drilled from February 21, 2019 through April 3, 2019 to a TD of 489.0 ft bgs. The
borehole was drilled using 11 3/4-in. diameter threaded carbon steel casing to a depth of 150.0 ft bgs and
9 5/8-in. diameter threaded carbon steel casing to a depth of 466.4 ft bgs. Drilling continued with the
inner drill rods with a 6 1/4-in. bit to a TD of 489.0 ft bgs. Approximately 85 gallons of water was added
to the borehole during drilling operations in the vadose zone to aid in advancement of the borehole and
provide dust suppression.

Eleven groundwater samples were collected and are summarized in Table 2-3. The last groundwater
sample was collected during the final interval of well development.

Following placement of the 11 3/4-in. temporary casing, the borehole was logged by Bay West using
SGLS and NMLS. SGLS logging occurred on February 28, 2019 and March 4, 2019 from ground surface
to 146.0 ft bgs, and NMLS logging occurred on March 4, 2019 from ground surface to 147.0 ft bgs.
Following placement of 9 5/8-in. temporary casing, the borehole was logged using SGLS on April 8, and
April 9, 2019 from 145.0 to 468.01 and NMLS on April 9, 2019 from 146.0 to 300.0 ft bgs.

A borehole straightness test was successfully performed on April 24, 2019. Well construction took place
from April 18, 2019 through June 6, 2019. The well was constructed as a 4-in. nominal diameter well
with 421.80 ft of stainless steel blank casing, 20.05 ft of 20-slot (0.020-in.) screen, and a 2.98 ft sump
with end cap. The well was placed at 442.83 ft bgs, extending 2.00 feet above ground surface. Stainless
steel centralizers were installed above and below the screen every 40 ft. From TD to surface, the annulus
was filled with 16.6-ft of natural fill, 26.5-ft interval of uncoated bentonite pellets, 29.1-ft interval of
12-20 mesh sand, 111.6-ft interval of 1/4-in. bentonite pellets, 295.6-ft interval of 3/8-in. medium
bentonite crumbles, and 9.6-ft interval of cement grout. All temporary casing was removed during well
construction. The protective casing was installed on June 6, 2019. Well construction information is
summarized in Table 2-1 and documentation is provided in Appendix A.

Well development occurred from May 20, 2019 through May 21, 2019 using a 1.5-hp Grundfos
submersible pump. Static water level was measured before well development at 300.4 ft bgs on
May 20, 2019. Well development is summarized in Table 2-2.

Table 2-3. C9738 Groundwater Sample Collection Summary

D.O. at
Sample Pump | Volume Sample
Sample Depth Sample Rate Purged | Turbidity | Collection HEIS
Date Interval (ft bgs) Method (gpm) | (gallons)? (NTU) (mgl/L) Number
B3ND77,
B3ND78,
Submersible B3ND79,
03/13/2019 1-001 311.3 Pump 5 663 16.2 9.99 B3NDSO,
B3ND81,
B3ND82
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Table 2-3. C9738 Groundwater Sample Collection Summary

Date

Sample
Interval

Sample
Depth
(ft bgs)

Sample
Method

Pump
Rate

(gpm)

Volume
Purged
(gallons)?

Turbidity
(NTU)

D.O. at
Sample
Collection
(mg/L)

HEIS
Number

03/18/2019

1-002

331.4

Submersible
Pump

11

611

4.73

11.26

B3ND83,
B3ND84,
B3ND85,
B3ND86,
B3ND87,
B3ND88

03/19/2019

[-003

350.9

Submersible
Pump

628

9.75

10.00

B3NDO1,
B3ND92,
B3ND93,
B3ND94,
B3ND95,
B3ND96

03/20/2019

[-004

371.3

Submersible
Pump

564

7.77

9.28

B3ND97,
B3ND98,
B3ND99,
B3NDBO,
B3NDB1,
B3NDB2,
B6NDB3,
B3NDB4,
B3NDBS5,
B3NDBG,
B3NDB7

03/21/2019

[-005

391.2

Submersible
Pump

11

900

6.19

9.12

B3NDBY,
B3NDCO,
B3NDC1,
B3NDC2,
B3NDC3,
B3NDC4

03/25/2019

[-006

411.4

Submersible
Pump

10

1,179

2.90

7.95

B3NDC5,
B3NDC6,
B3NDC?7,
B3NDCS,
B3NDC9,
B3NDDO

03/26/2019

[-007

431.3

Submersible
Pump

1,191

7.19

7.28

B3NDD1,
B3NDDZ,
B3NDD3,
B3NDD4,
B3NDD5,
B3NDD6
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Table 2-3. C9738 Groundwater Sample Collection Summary

Date

Sample
Interval

Sample
Depth
(ft bgs)

Sample
Method

Pump
Rate

(gpm)

Volume
Purged
(gallons)?

Turbidity
(NTU)

D.O. at
Sample
Collection
(mg/L)

HEIS
Number

04/01/2019

[-008

451.3

Submersible
Pump

10

983

8.66

5.53

B3NDD?7,
B3NDDS,
B3NDDS9,
B3NDFO,
B3NDF1,
B3NDF2

04/03/2019

1-009

466.4

Submersible
Pump

11

1,371

8.59

6.45

B3NDF3,
B3NDF4,
B3NDF5,
B3NDF6,
B3NDF7,
B3NDF8

4/04/2019

1-010

479.0

Submersible
Pump

10

1,432

6.19

B3NDF9,
B3NDHO,
B3NDH1,
B3NDHZ,
B3NDH3,
B3NDH4

5/21/2019

Post
Development

437.2°

Submersible
Pump

16

2,048

3.80

7.28

B3NDKa3,
B3NDKA4,
B3NDKS5,
B3NDKG®,
B3NDK7

a. Total gallons pumped calculated based on duration and average flow rate unless otherwise noted.

b. Sample collected during last well development interval.

D.O.
ft bgs
gpm
HEIS
mg/L
NTU

= dissolved oxygen.

= gallons per minute.

= milligrams per liter.

= feet below ground surface.

= nephelometric turbidity unit.

= Hanford Environmental Information System.
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222 Well 699-44-70B (C9740)

Borehole C9740 was drilled from April 8, 2019 through May 14, 2019 to a TD of 510.7 ft bgs. The
borehole was drilled using 11 3/4-in. diameter threaded carbon steel casing to a depth of 163.7 ft bgs,

9 5/8-in. diameter threaded carbon steel casing to a depth of 360.9 ft bgs, 7 5/8-in. diameter threaded
carbon steel casing to a depth of 501.0 ft bgs, and inner drill rods with a 6 1/2-in. bit to a TD of

510.7 ft bgs. Approximately 60 gallons of water was added to the borehole during drilling operations in
the vadose zone to aid in the advancement of the borehole and provide dust suppression.

Eight groundwater samples were collected and are summarized in Table 2-4. One waste sample was
collected and is summarized in Table 2-5. The last groundwater sample was collected during the final
interval of well development. One waste sample was collected on April 17, 2019 with HEIS number
B3ND76.

Following placement of the 11 3/4-in. temporary casing, the borehole was logged by Bay West using
SGLS and NMLS. SGLS logging occurred on April 10, 2019 from ground surface to 162.0 ft bgs, and
NMLS logging occurred on April 10, 2019 from ground surface to 163.0 ft bgs. Following placement of
the 9 5/8-in. temporary casing the borehole was logged using SGLS on April 23, 2019 from 159.0 to
360.0 ft bgs, and NMLS logging occurred on April 24, 2019 from 159.0 to 325.0 ft bgs. Following
placement of the 7 5/8-in. temporary casing the borehole was logged using SGLS on May 16, 2019 from
349.0 to 498.0 ft bgs.

A borehole straightness test was successfully performed on May 30, 2019. Well construction took place
from May 29, 2019 through June 27, 2019. The well was constructed as a 4-in. nominal diameter well
with, 402.63 ft of stainless steel blank casing, 20.03 ft of 20-slot (0.020-in.) screen, and a 2.98 ft sump
with end cap. The well was placed at 423.25 ft bgs, extending 2.39 feet above ground surface. Stainless
steel centralizers were installed above and below the screen every 40 ft. From TD to surface, the annulus
was filled with a 0.6 ft of natural fill, 84.0-ft interval of 1/4-in. bentonite pellets, 30.6-ft interval of 12-20
mesh sand, 78.8-ft interval of 1/4-in. bentonite pellets, 307.1-ft interval of 3/8-in. bentonite crumbles, and
9.6-ft interval of cement grout. All temporary casing was removed during well construction. The
protective casing was installed on July 1, 2019. Well construction information is summarized in Table 2-1
and documentation is provided in Appendix B.

Well development occurred from June 10, 2019 through June 11, 2019 using a 1.5-hp Grundfos
submersible pump. Well development information is summarized in Table 2-2. Static water level was
measured before well development at 323.4 ft bgs on June 10, 2019.

Table 2-4. C9740 Groundwater Sample Collection Summary

D.O. at
Sample Pump | Volume Sample
Sample Depth Sample Rate Purged | Turbidity | Collection HEIS
Date Interval (ft bgs) Method (gpm) | (gallons)? (NTU) (mg/L) Number
B3NCYS8,
B3NCY9,
Submersible B3NDOO,
04/18/2019 1-001 340.2 Pump 3 324 8.40 10.28 B3NDO1.
B3NDO02,
B3NDO03
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Table 2-4. C9740 Groundwater Sample Collection Summary

Date

Sample
Interval

Sample
Depth
(ft bgs)

Sample
Method

Pump
Rate

(gpm)

Volume
Purged
(gallons)?

Turbidity
(NTU)

D.O. at
Sample
Collection
(mg/L)

HEIS
Number

04/29/2019

[-002

396.5

Submersible
Pump

825

8.28

9.21

B3NDO04,
B3NDO5,
B3NDOG,
B3NDO7,
B3NDOS,
B3NDO09

05/01/2019

[-003

416.5

Submersible
Pump

1,010

19.7

7.90

B3ND10,
B3ND11,
B3ND12,
B3ND13,
B3ND14,
B3ND15

05/07/2019

[-004

436.6

Submersible
Pump

555

42.3

8.00

B3ND16,
B3ND17,
B3ND18,
B3ND19,
B3ND20,
B3ND21,
B3ND22,
B3ND23,
B3ND24,
B3ND25,
B3ND26

05/08/2019

[-005

457.0

Submersible
Pump

684

101

6.41

B3ND27,
B3ND28,
B3ND29,
B3ND30,
B3ND31,
B3ND32

05/13/2019

1-006

476.6

Submersible
Pump

10

1,820

38.3

8.05

B3ND33,
B3ND34,
B3ND35,
B3ND36,
B3ND37,
B3ND38

05/14/2019

[-007

496.5

Submersible
Pump

10

1,375

8.69

8.89

B3NDA41,
B3NDA42,
B3NDA43,
B3ND44,
B3ND45,
B3ND46

2-10
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Table 2-4. C9740 Groundwater Sample Collection Summary

D.O. at
Sample Pump | Volume Sample
Sample Depth Sample Rate Purged | Turbidity | Collection HEIS
Date Interval (ft bgs) Method (gpm) | (gallons)? (NTU) (mg/L) Number
B3ND71,
. B3ND72,
06/11/2019 | [ POt | a1z | SUBMErSIe [ gy g 6o 9.01 732 | B3ND73,
P P B3ND74,
B3ND75
a. Total gallons pumped calculated based on duration and average flow rate unless otherwise noted.
b. Sample collected during last well development interval.
D.O. = dissolved oxygen.
ft bgs = feet below ground surface.
gpm = gallons per minute.
HEIS = Hanford Environmental Information System.
mg/L = milligrams per liter.
NTU = nephelometric turbidity unit.
Table 2-5. C9740 Waste Characterization Sample Collection Summary
Date Sample Depth (ft bgs) Sample Method Media HEIS Number
04/17/2019 338.0 Grab Soil B3ND76
ft bgs = feet below ground surface.
HEIS = Hanford Environmental Information System.

2.2.3 Well 699-46-61 (C9936)

Borehole C9936 was drilled from February 20, 2019 through March 18, 2019 to a TD of 356.0 ft bgs. The
borehole was drilled using 11 3/4-in. diameter threaded carbon steel casing to a depth of 151.0 ft bgs and
9 5/8-in. diameter welded carbon steel casing to a depth of 341.1 ft bgs and inner drill rods with a

8 1/2-in. bit to a TD of 356.0 ft bgs.

Four groundwater samples were collected and are summarized in Table 2-6. One waste sample was
collected and is summarized in Table 2-7. The last groundwater sample was collected post well
development.

Following placement of the 11 3/4-in. temporary casing, the borehole was logged by Bay West using
SGLS and NMLS. SGLS logging occurred on February 27, 2019 from ground surface to 149.0 ft bgs, and
NMLS logging occurred on February 28, 2019 from ground surface to 151.3 ft bgs. Following the
placement of the 9 5/8-in. temporary casing the borehole was logged using SGLS on March 20, 2019
through March 21, 2019 from 148.0 to 342.0 ft bgs, and NMLS logging occurred on March 21, 2019 from
150.0 to 292.0 ft bgs.
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A borehole straightness test was successfully performed on April 8, 2019. Well construction took place
from April 4, 2019 through April 23, 2019. The well was constructed as a 4-in. nominal diameter well
with 296.19 ft of stainless steel blank casing, 17.30 ft of 20-slot (0.020-in.) screen, and a 2.98 ft sump
with end cap. The well was placed at 317.22 ft bgs, extending 2.25 feet above ground surface. Stainless
steel centralizers were installed above and below the screen every 40 ft. From TD to surface, the annulus
was filled with a 35.1-ft interval of 3/8-in. medium bentonite chips, 3.1-ft interval of 1/4-in. bentonite
pellets, 27.2-ft interval of 12-20 mesh sand, 1.0-ft interval of 1/4-in. bentonite pellets, 278.8-ft interval of
3/8-in. medium bentonite chips, 1.0-ft interval of cement grout, 5.9-ft interval of 3/8-in. medium bentonite
chips, and 3.9-ft interval of cement grout. All temporary casing was removed during well construction.
The protective casing was installed on April 22, 2019. Well construction information is summarized in

Table 2-1 and documentation is provided in Appendix C.

Well development occurred on April 25,2019 using a 1.5-hp Grundfos submersible pump. Well
development information is summarized in Table 2-2. Static water level was measured before well
development at 292.5 ft bgs on April 25, 2019.

Table 2-6. C9936 Groundwater Sample Collection Summary

Date

Sample
Interval

Sample
Depth
(ft bgs)

Sample
Method

Pump
Rate

(gpm)

Volume
Purged
(gallons)?

Turbidity
(NTU)

D.O. at
Sample
Collection
(mg/L)

HEIS
Number

03/07/2019

1-001

301.4

Submersible
Pump

10

1,010

5.72

10.86

B3NDP9,
B3NDRO,
B3NDR1,
B3NDR2,
B3NDRS,
B3NDR4

03/13/2019

[-002

322.0

Submersible
Pump

11

721

7.56

11.36

B3NDRS,
B3NDR®,
B3NDR?,
B3NDRS,
B3NDRS,
B3NDTO,
B3NDT1,
B3NDT2,
B3NDT3,
B3NDT4,
B3NDT5

03/18/2019

1-003

3411

Submersible
Pump

11

594

8.30

9.29

B3NDT9,
B3NDVO,
B3NDVT,
B3NDV2,
B3NDVS3,
B3NDV4
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Table 2-6. C9936 Groundwater Sample Collection Summary

D.O. at
Sample Pump | Volume Sample
Sample Depth Sample Rate Purged | Turbidity | Collection HEIS
Date Interval (ft bgs) Method (gpm) | (gallons)? (NTU) (mg/L) Number
B3NDXO9,
Post Submersible e B3NDYO,
04/25/2019 302.7° 1,697 3.79 10.37 B3NDY1,
Development Pump
6.4 B3NDY2,
B3NDY3
a. Total gallons pumped calculated based on duration and average flow rate unless otherwise noted.
b. Sample collected post well development.
D.O. = dissolved oxygen.
ft bgs = feet below ground surface.
gpm = gallons per minute.
HEIS = Hanford Environmental Information System.
mg/L = milligrams per liter.
NTU = nephelometric turbidity unit.
Table 2-7. C9936 Waste Characterization Sample Collection Summary
Date Sample Depth (ft bgs) Sample Method Media HEIS Number
03/14/2019 326.0 Grab Soil B3NDY4
ft bgs = feet below ground surface.
HEIS = Hanford Environmental Information System.
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3 Geologic Observations

This section summarizes the general geology in the 200 West Area near the new well locations, and
presents the stratigraphy encountered during the drilling of each well.

3.1 Geology of the 200-ZP-1 Operable Unit

The major stratigraphic units encountered during drilling in the 200-ZP-1 OU are sand and gravel of the
Hanford formation and/or surficial deposits, sand and silty sand of the Cold Creek unit (CCU), sand and
gravel of the Ringold Formation, member of the Wooded Island - unit E (Rwie), clay and silt of the
Ringold Formation, member of Wooded Island - lower mud unit (RLM), sand and gravel of Ringold
Formation, member of the Wooded Island - unit A (Rwia), and basalt of the Columbia River Basalt
Group.

Holocene eolian deposits at the surface are considered recent deposits and are present across most of the
Hanford Site. These deposits consist of a discontinuous veneer of silty sand or backfill mixtures of sand
and gravel. The Hanford formation underlies any anthropogenically-disturbed sediment and largely
consists of cataclysmic flood deposits related to episodic ice dam failures at glacial Lake Missoula that
resulted in varying grain size from high-energy gravel rich deposits to low-energy silts and sands.
Floodwaters scoured hundreds of miles of the Columbia River Flood basalts, resulting in sediments
predominately composed of sandy gravel or gravelly sand lithology, and occasionally finer lithology
formed from slackwater facies. The sand fraction consists of loose, fine-to-course-grained sand,
composed of, on average, 50% mafic-rich minerals and 50% silicates. This gives many of the Hanford
formation sediments a “salt and pepper” appearance (DOE/RL-2002-39, Standardized Stratigraphic
Nomenclature for Post-Ringold Formation Sediments Within the Central Pasco Basin).

The CCU disconformably underlies the Hanford formation within the area. The CCU is generally
fine-grained calcareous sediments and represent mainstream alluvial, calcic paleosol, side stream alluvial,
colluvial, and overbank-aeolian environments.

Disconformably underlying the CCU is the Ringold Formation. The Ringold Formation, in the project
area, comprises the deepest portion of the sedimentary sequence and consists of (in descending order):
semi consolidated fluvial silt, sand, and mostly gravels of Rwie; paleosol and lacustrine clay and silt

of the RLM; and quartz-feldspar-lithic gravel, sand, and paleosols of the basal Rwia. The RLM underlies
sediments of the Rwie and consists of fluvial overbank sediments, paleosols, lacustrine silt and clay
deposits, and minor sand and gravel lenses. The RLM extends under the south, west, and central portion
of the 200 West Area. However, the RLM is eroded away along the northern border of the 200 West Area
and is absent in a north-south oriented channel extending from the coal plant to the northeast corner of the
200 West Area. The RLM is the base of the unconfined aquifer and was only encountered at C9740. The
Rwia underlies sediments of the RLM in various thicknesses and extends to the top of the Columbia River
Basalt Group.

Underlying the 200-ZP-1 OU is the Elephant Mountain Member of the Saddle Mountains Basalt. The
uppermost surface of the Elephant Mountain Member basalt is considered the base of the suprabasalt
aquifer system (bedrock) because of its low permeability relative to the overlying sediments.

3.2 Borehole Geology

The following discussion focuses on the geologic conditions encountered at individual boreholes. Copies
of the original borehole logs are presented in Appendices A, B, and C.
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Stratigraphic unit contacts included in this document are based on field drill cuttings examination

(i.e., lithology, texture, color, reaction to 10% dilute hydrochloric acid [HCI], etc.) and drilling
observations (i.e., drill rate) in the field. As such, the unit contacts included herein should not be
considered final. It should be noted that geologic field descriptions of Air Rotary drill cuttings may not
be completely representative of the geologic formation due to sorting, crushing, and binding as the
cuttings exit the borehole. Final stratigraphic unit contact depths will be determined during data review
and will incorporate the field observations, borehole geophysical logging information, and regional
stratigraphic interpretations. The basis for the field stratigraphic unit contacts is included in the individual
borehole summaries below.

3.21 Borehole Geology for C9738 (299-W6-17)

Stratigraphic units encountered during drilling of C9738 were the Hanford formation, CCU, Rwie, and
basalt. Recovered sediments from C9738 are primarily sand, sandy gravel, gravel, and gravelly sand.

The sediments encountered from ground surface to 95.0 ft bgs consist of Hanford formation sand, sandy
gravel, gravel, and gravelly sand. Sand is present from ground surface to 10.0 ft bgs with sandy gravel
present from 10.0 to 20.0 ft bgs. The sand is composed of 95% sand and 5% silt. Sandy gravel present
from 10.0 to 20.0 ft bgs contains 30 to 75% gravel, 20 to 65% sand, and 5% silt. Sand content in the
sediment decreases at 20.0 ft bgs and gravel is present until 40.0 ft bgs. The gravel consists of

90% gravel, 5% sand, and 5% silt. At 40.0 ft bgs alternating layers of sand and sandy gravel are present
until 80.0 ft bgs. Sand is present from 40.0 to 55.0 ft bgs and 60.0 to 70.0 ft bgs with sandy gravel
encountered from 55.0 to 60.0 ft bgs and 70.0 to 80.0 ft bgs. The sand layers are composed of 90 to 95%
sand, 5 to 10% gravel, and up to 5% silt. The sandy gravel layers encountered from 55.0 to 60.0 ft bgs and
70.0 to 80.0 ft bgs are composed of 30 to 40% gravel, 60 to 65% sand, and up to 5% silt. At 80.0 ft bgs
gravelly sand is encountered and is present until 95.0 ft bgs. The gravelly sand is composed of 25% gravel
and 75% sand. The gravels within the Hanford formation are moderately sorted, subangular to subround
clasts ranging from very fine to very coarse pebbles with occasional small cobbles encountered from 40.0
to 80.0 ft bgs. The gravels are 90% mafic in composition decreasing with depth to 50% mafic in
composition at 80.0 ft bgs. The sands within the Hanford formation are moderately sorted, very fine to
fine grained, consisting of 95% mafic grains that decrease with depth to 50% mafic grains at 55.0 ft bgs.
The Hanford formation sediments have no reaction to HCI and are predominantly olive brown (2.5Y 4/3)
to dark olive brown (2.5Y 3/3) in color.

The Hanford formation to CCU contact is interpreted to be at 95.0 ft bgs where there is an increase of silt
and carbonate cementation. The CCU extends to 145.0 ft bgs and consists of sand, silty sand, and sandy
silt. The sediments in the CCU displayed a weak to HCI and are predominately olive brown (2.5Y 4/3)

in color. Sand is present from 95.0 to 115.0 ft bgs and contains trace gravels and up to 5% silt. The silt
content increases with depth and silty sand is encountered from 115.0 to 125.0 ft bgs. The silty sand is
composed of 60% sand and 40% silt. The silt in the sediment increases to 75% at 125.0 ft bgs and sandy
silt is present until 145.0 ft bgs. The sand grains within the CCU are moderately to well sorted, very fine
to coarse grained with 25% mafic grains increasing to 60% mafic grains at 125.0 ft bgs. The silt within
the CCU has a medium plasticity.

The CCU to Rwie contact is interpreted to be at 145.0 ft bgs where there is no longer carbonate
cementation and the sediments have no reaction to HCI. Slightly silty sand is present from 145.0 to
150.0 ft bgs. The slightly silty sand is composed of 5% gravel, 80% sand, and 15% silt and is dark olive
brown (2.5Y 3/3) in color. The gravel increases at 150.0 ft bgs and gravelly silty sand is present until
155.0 bgs. The gravelly silty sand is made up of 10% gravel, 60% sand, and 30% silt and is light olive
brown (2.5Y 5/4) in color. Sandy gravel is encountered at 155.0 ft bgs and continues to 160.0 ft bgs. The
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sandy gravel is made up of 30% gravel, 60% sand and 10% silt. At 160.0 ft bgs gravelly sand is present
until 175.0 ft bgs. The gravelly sand is composed of 20 to 25% gravel, 70 to 75% sand, 5 to 10% silt, and
is olive brown (2.5Y 4/3) to light olive brown (2.5Y 5/4) in color. Gravel in the sediment increases at
175.0 ft bgs and gravel is present until 190.0 ft bgs. The gravel contains 15 to 20% sand and up to 5% silt.
The gravel is olive brown (2.5Y 4/3) in color. From 190.0 to 210.0 ft bgs sandy gravel is present and
consists of 75% gravel, 25% sand and trace silt. The sandy gravel is light olive brown (2.5Y 5/4) in color.
The gravels from 145.0 to 210.0 are poor to moderately sorted, subangular to round clasts ranging from
very fine to very coarse pebbles that are 50 to 90% mafic in composition. The sands encountered in the
sediments from 145.0 to 210.0 ft bgs are well to moderately sorted, very fine to very coarse grained, with
25 to 60% mafic grains. The silt encountered has a medium plasticity from 150.0 to 155.0 ft bgs.

From 210.0 to 305.0 ft bgs alternating layers of gravel and gravelly sand are present with two layers of
sandy gravel encountered from 260.0 to 270.0 ft bgs and 290.0 to 295.0 ft bgs. The gravel is present from
210.0 to 215.0 ft bgs, 225.0 to 230.0 ft bgs, 240.0 to 260.0 ft bgs, 270.0 to 280.0 ft bgs, 285.0 to 290.0 ft
bgs, and 295.0 to 305.0 ft bgs. The gravelly sand is present from 215.0 to 225.0 ft bgs, 230.0 to 240.0 ft
bgs, and 280.0 to 285.0 ft bgs. The gravel is composed of 85 to 90% gravel, 5 to 10% sand, and up to 5%
silt. The gravelly sand is composed of 15 to 25% gravel, 75 to 80% sand and up to 5% silt. The sandy
gravel is composed of 45 to 70% gravel and 30% to 55% sand. The gravels encountered from 210.0 to
305.0 ft bgs are poorly to moderately sorted, subangular to round clasts, ranging from very fine to very
coarse pebbles that are 40 to 50% mafic in composition. The sands encountered are moderately sorted,
very fine to very coarse grained with 40 to 50% mafic grains. The sediments encountered from 210.0 to
305.0 ft bgs are light olive brown (2.5Y 5/4), olive brown (2.5Y 4/4), and dark olive brown (2.5Y 3/3) in
color.

Silty gravel is encountered from 305.0 to 310.0 ft bgs and is composed of 70% gravel, 10% sand, and
20% silt. At 310.0 to 315.0 ft bgs sandy gravel is present and is composed of 75% gravel, 20% sand, and
5% silt. Gravel is encountered at 315.0 ft bgs until 325.0 ft bgs and is composed of 85 to 90% gravel,
10% sand and up to 5% silt. The silt content in the sediment increases at 325.0 ft bgs and silty sandy
gravel is present until 330.0 ft bgs and is composed of 40% gravel, 45% sand, and 15% silt. From 330.0
to 335.0 ft bgs gravel is present and contains 10% sand and 5% silt. The sand content in the sediment
increases at 335.0 ft bgs and sandy gravel is present until 355.0 ft bgs. The sandy gravel is composed of
60 to 79% gravel and 21 to 40% sand. The gravels encountered from 305.0 to 355.0 ft bgs are moderately
sorted, subangular to subround clasts, ranging from very fine to very coarse pebbles with occasional small
cobbles encountered from 315.0 to 355.0 ft bgs. The gravels are 20 to 40% mafic in composition. Sands
encountered from 305.0 to 355.0 ft bgs are poorly to moderately sorted, very fine to very coarse grained,
with 25 to 40% mafic grains. The sediments encountered from 305.0 to 355.0 ft bgs are olive brown
(2.5Y 4/4), and light olive brown (2.5Y 5/3) in color.

Gravel is encountered from 355.0 to 479.0 ft bgs and contains 5 to 10% sand and up to 5% silt. The
gravel is moderately sorted, subround to round clasts ranging from very fine to very coarse pebbles with
occasional small cobbles that are 25 to 95% mafic in composition. The sand fraction is moderately sorted,
coarse to very coarse grained with 25to 95% mafic grains. As the mafic content in the gravel increases
with depth the gravel changes from dark olive brown (2.5Y 3/3) in color at 435.0 ft bgs to very dark
grayish brown (2.5Y 3/2), to dark olive brown (2.5Y 3/3) at 450.0 ft bgs, to olive gray (2.5Y 4/2) at
465.0 ft bgs, to dark olive gray (2.5Y 3/2) at 470.0 ft bgs, to very dark gray (2.5Y 3/1) at 475.0 ft bgs.

The basalt was encountered at 479.0 ft bgs. The basalt showed blue/green clay-like weathering and trace
vesicles. The basalt is black (2.5Y 5/1) in color and drilling continued in the basalt until TD was reached
at 489.0 ft bgs.
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3.2.2 Borehole Geology for C9740 (699-44-70B)

Stratigraphic units encountered during drilling of C9740 were the Hanford formation, CCU, Rwie, RLM,
and basalt. Recovered sediments from C9740 are primarily gravel, gravelly sand, sandy gravel, and sand.

The sediments encountered from ground surface to 75.0 ft bgs consist of Hanford formation silty gravel,
gravel, gravelly sand, and sandy gravel. Silty gravel is present from ground surface to 15.0 ft bgs with
gravel present from 15.0 to 20.0 ft bgs. The silty gravel is composed of 75% gravel, 10% sand, and 15%
silt. Gravel present from 15.0 to 20.0 ft bgs contains 10% sand and 5% silt. Alternating layers of gravelly
sand and sandy gravel are present from 20.0 to 75.0 ft bgs. Gravelly sand is present from 20.0 to 25.0 ft
bgs and 30.0 to 55.0 ft bgs. The sandy gravel is present from 25.0 to 30.0 ft bgs, and 55.0 to 75.0 ft bgs.
The gravelly sand is composed of 10 to 20% gravel, 70 to 85% sand, and 5 to 10% silt. The sandy gravel
is composed of 35 to 40% gravel, 50 to 65% sand, and up to 10% silt. The gravels in the Hanford
formation are poorly to moderately sorted, angular to subround clasts, ranging from very fine to coarse
pebbles that are 50 to 75% mafic in composition. The sands within the Hanford formation are moderately
sorted, very fine to very coarse grained, and are 25 to 75% mafic in composition. Sediments in the
Hanford formation are olive brown (2.5Y 4/3), dark grayish brown (2.5Y 4/2), and olive gray (5Y 5/2) in
color.

The Hanford formation to CCU contact is interpreted to be at 75.0 ft bgs where there is an increase of silt
and carbonate cementation. The CCU extends to 200.0 ft bgs and consists of alternating layers of sand
and slightly silty sand. The CCU sediments displayed a strong reaction to HCI. Sand is present from 75.0
to 80.0 ft bgs, 90.0 to 115.0 ft bgs, 120.0 to 125.0 ft bgs, and 130.0 to 195.0 ft bgs. Slightly silty sand is
present from 80.0 to 90.0 ft bgs, 115.0 to 120.0 ft bgs, 125.0 to 130.0 ft bgs, and 195.0 to 205.0 ft bgs.
The sand present from 75.0 to 80.0 ft bgs is composed of trace gravel, 90% sand, and 10% silt. The
slightly silty sand present from 80.0 to 90.0 ft bgs is composed of 80% sand, and 20% silt. The sand
present from 90.0 to 115.0 ft bgs is composed of up to 5% gravel, 90 to 95% sand, and 5% silt. The
slightly silty sand present from 115.0 to 120.0 ft bgs is composed of 5% gravel, 84% sand, and 11% silt.
The sand present from 120.0 to 125.0 ft bgs is composed of 95% sand, and 5% silt. The slightly silty sand
present from 125.0 to 130.0 ft bgs is composed of 89% sand, and 11% silt. The sand present from 130.0
to 195.0 ft bgs is composed of up to 9% gravel, 91 to 95% sand, and up to 5% silt. The slightly silty sand
encountered at 195.0 ft bgs is composed of 87% sand, and 13% silt. The gravels encountered within the
CCU are moderately to well sorted, angular to subangular clasts, ranging from very fine to medium
pebbles that are 10 to 50% mafic in composition. The sands encountered within the CCU are moderately
to well sorted, very fine to medium grained, and are 50 to 65% mafic in composition. The silt within the
CCU displayed a low to medium plasticity. The CCU sediments are yellowish brown (2.5Y 6/4), light
yellowish brown (2.5Y 6/4), light olive brown (2.5Y 5/4), and grayish brown (2.5Y 5/2) in color.

The CCU to Rwie contact is interpreted to be at 200.0 ft bgs where organic remnants were encountered.
The slightly silty sand continues to 205.0 ft bgs where silty sand is present. The silty sand is composed of
trace gravel, 75% sand, and 25% silt. The silty sand continues to 210.0 ft bgs where there is an increase in
gravel and gravelly silty sand is encountered. The gravelly silty sand extends to 215.0 ft bgs and is
composed of 10% gravel, 60% sand, and 30% silt. From 215.0 to 225.0 ft bgs silty sand is present and is
composed of trace gravels, 60% sand, and 40% silt. As gravel increases and silt decreases at 225.0 ft bgs,
slightly silty gravelly sand is present until 240.0 ft bgs. The slightly silty gravelly sand is composed of 10
to 20% gravel, 65 to 70% sand, and 15 to 20% silt. As silt continues to decrease with depth, gravelly sand
is encountered 240.0 ft bgs and continues to 250.0 ft bgs. The gravelly sand is composed of 10 to 15%
gravel, 80 to 85% sand, and 5% silt. Gravel percentage in the sediment continues to increase with depth
and sandy gravel is encountered from 250.0 to 255.0 ft bgs and gravel is present from 255.0 to 345.0 ft
bgs. The sandy gravel is composed of 35% gravel, 65% sand, trace silt and is olive brown (2.5Y 4/4) in
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color. The gravel present from 255.0 to 345.0 ft bgs is composed of 80 to 95% gravel, 5 to 15% sand, and
up to 10% silt. The gravels encountered within the Rwie are poorly to moderately sorted, subangular to
round clasts, ranging from very fine to very coarse pebbles with occasional small cobbles encountered
from 255.0 to 345.0 ft bgs. The gravels are 60% mafic in composition decreasing to 10% to 25% mafic
from 255.0 to 345.0 ft bgs. The sands encountered within the Rwie are well sorted, very fine to very
coarse grained that are 60% mafic in composition decreaseing to 10 to 25% mafic in composition from
255.0 to 345.0 ft bgs. The Rwie sediments are light olive brown (2.5Y 5/4), olive brown (2.5Y 4/4), and
light yellowish brown (2.5Y 6/3) in color.

The transition from the Rwie to RLM is interpreted to start at 345.0 ft bgs where there is an increase in
silt and silty gravel is encountered. The silty gravel is composed of 60% gravel, 15% sand, 25% silt and is
olive brown (2.5Y 4/4) in color. The gravel is moderately sorted, subround to round clasts ranging from
very fine to very coarse pebbles that are 10% mafic in composition. The sand is well sorted very fine to
coarse grained that is 25% mafic in composition. The silt is nonplastic and has no reaction to HCI. Sandy
silt is present from 350.0 to 390.0 ft bgs and is composed of trace gravels, 30% sand, 70% silt that is light
yellowish brown (2.5Y 6/3) in color. The sand is well sorted, very fine to medium grained that is 25%
mafic in composition. The silt displays low to medium plasticity and is approximately 20% clay.

The transition from the RLM to the Rwia is interpreted to start at 390.0 ft bgs where silty gravel is
encountered. The silty gravel is composed of 65% gravel, 15% sand, 20% silt and is olive gray (5Y 5/2)
in color. The silt decreases at 395.0 ft bgs and silty sandy gravel is encountered. The silty sandy gravel is
composed of 70% gravel, 15% sand, and 15% silt. The gravel percentage in the sediment increases with
depth and gravel is encountered at 405.0 and continues to 497.0 ft bgs. The gravel is composed of 80 to
95% gravel, 5 to 10% sand, and up to 10% silt. The gravels within the Rwia are poorly to moderately
sorted, subround to round clasts ranging from very fine to very coarse pebbles that are 10% mafic at
390.0 ft bgs and up to 98% mafic at 495.0 ft bgs. The sands within the Rwia are well sorted, very fine to
very coarse grained with mafic content increasing from 40% at 390.0 ft bgs to 100% at 495.0 ft bgs. The
silt encountered is nonplastic and has no reaction to HCI. The sediments of the Rwia are olive gray

(5Y 5/2), light olive brown (2.5Y 5/3), and olive brown (2.5Y 4/4) in color.

Basalt is encountered at 497.0 ft bgs. The basalt is black (5Y 2.5/1) in color and competent with no
apparent signs of weathering. The basalt was broken from drilling into angular, 3 to 14mm sized cuttings.
Drilling in the basalt continued until TD was reached at 510.7 ft bgs.

3.2.3 Borehole Geology for C9936 (699-46-61)

Stratigraphic units encountered during drilling of C9936 were the Hanford formation and basalt.
Recovered sediments from C9936 are primarily sand, sandy gravel, gravelly sand, and gravel.

The sediments encountered from ground surface to 345.0 ft bgs consist of Hanford formation sand, sandy
gravel, gravelly sand, and gravel. Recovered sediments display a reaction to HCI from ground surface to
10.0 ft bgs, at 200.0 to 205.0 ft bgs, and once more at 235.0 to 240.0 ft bgs. Sand is present from ground
surface to 10.0 ft bgs, consisting of 2% gravel, 88% sand, 10% silt and is olive brown in color (2.5Y 4/4).
From 10.0 to 30.0 ft bgs sandy gravel is encountered and changes in color to a light olive brown

(2.5Y 5/3). Within the sandy gravel present a gravelly sand interval is encountered from 15.0 to 20.0 ft
bgs. The sandy gravel from 10.0 to 15.0 ft bgs and 20.0 to 30.0 ft bgs consists of 45% gravel, 50 to 52%
sand, and 3 to 5% silt. The gravelly sand from 15.0 to 20.0 ft bgs decreases in gravel to 27%, increases to
70% sand and has 3% silt. Gravels encountered from ground surface to 30.0 ft bgs are moderately sorted,
angular to subangular clasts, ranging from very fine to very coarse pebbles that are 75% to 90% mafic in
composition. The sands encountered are moderately sorted, very fine to very coarse grained, with 70 to
75% mafic grains. All silt from ground surface to 30.0 ft bgs is non-plastic.
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Gravel is encountered from 30.0 to 40.0 ft bgs, made up of 80% gravel, 20% sand, and trace amounts of
silt and is light olive brown (2.5Y 5/3) in color. From 40.0 to 45.0 ft bgs, sand is present consisting of 5%
gravel, 90% sand, and 5% silt. The sand from 40.0 to 45.0 ft bgs changes in color to an olive brown
(2.5Y 4/3). From 45.0 to 65.0 ft bgs, sandy gravel is present and consists of 30% gravel, 70% sand, and
trace silt. At 60.0 ft bgs, gravel increases and sand decreases, to 60 and 40%, respectively. The sandy
gravel from 45.0 to 65.0 ft bgs changes to light olive brown in color (2.5Y 5/3). From 65.0 to 70.0 ft bgs,
gravelly sand is encountered and consists of 10% gravel, 90% gravel, and trace silt. The color of the
gravelly sand changed to light olive brown (2.5Y 5/4). Gravels encountered from 30.0 to 70.0 ft bgs are
moderately to well sorted, angular to subangular clasts ranging from very fine to very coarse pebbles that
are 50 to 90% mafic in composition. The sands encountered are moderately sorted, very fine to very
coarse grained with 50 to 75% mafic grains.

Sand is encountered from 70.0 to 145.0 ft bgs and is light olive brown (2.5Y 5/4) in color. The sand is
composed of 2 to 5% gravel, 95 to 98% sand and trace silt. The gravel fraction consists of poorly sorted,
angular to sub-angular, very fine to very coarse pebbles. The composition of the gravel fraction remains
50% mafic all throughout the sand. Sand grains in the sand fraction are coarse on average and range from
fine to very coarse. The sand is well-sorted, 50% mafic, and has angular to sub-angular grains. The gravel
fraction becomes moderately sorted at 95.0 ft bgs and is well-sorted at 130.0 ft bgs within the sand
interval. From 95.0 to 145.0 ft bgs, the gravel fraction ranges from very fine to fine with an occasional
medium pebble. At 95.0 ft bgs the sand interval increased to 70% mafic in composition. The sand
interval’s composition slightly changed at 130.0 ft bgs to 2% gravel and 98% sand but returns to 5%
gravel and 95% sand at 140.0ft bgs.

Sandy gravel is encountered from 145.0 to 250.0 ft bgs with a layer of gravelly sand from 190.0 to
195.0 ft bgs and a gravel interval from 205.0 to 210.0 ft bgs. The sandy gravel interval at 145.0 ft bgs
consists of 40 to 60% gravel, 40 to 60% sand, and trace silt. From 190.0 ft bgs to 195.0 ft bgs, the
gravelly sand consists of 15% gravel, 80% sand, and 5% silt. From 205.0 to 210.0 ft bgs the gravel
interval consists of 90% gravel, 8% sand, and 2% silt. The sandy gravel from 195.0 to 205.0 ft bgs
consists of 70% gravel, 25% sand, and 5% silt. From 210.0 to 235.0 ft bgs, the sandy gravel consists of
75% gravel, 25% sand and trace silt. The sandy gravel consists of 40% gravel, 60% sand and trace silt at
235.0 ft bgs and returns to 75% gravel, 25% sand and trace silt at 240.0 ft bgs. The gravels encountered
from 145.0 to 250.0 ft bgs are moderately sorted, angular to subround clasts, ranging from very fine to
coarse pebbles that are 50 to 60% mafic in composition. The sands encountered are moderate to well
sorted, very fine to very coarse grained with 50% mafic grains. The recovered sediments from 195.0 to
250.0 ft bgs are dark grayish brown (2.5Y 4/2) in color.

From 250.0 to 255.0 ft bgs, gravelly sand is present, consisting of 10% gravel, 80% sand and 10% silt.
The gravelly sand interval is olive brown (2.5Y 4/3) in color. From 255.0 to 260.0 sandy gravel is present
and is dark grayish brown (2.5Y 4/2) in color. The sandy gravel consists of 50% gravel, 45% sand, and
5% silt. Alternating layers of gravel, gravelly sand, and sandy gravel are encountered from 260.0 to
345.0 ft bgs. From 260.0 to 280.0 gravel is present and consists of 80 to 90% gravel, 10 to 20% sand, and
up to 5% silt. At 275.0 ft bgs the color changes to light olive brown (2.5Y 5/3). From 280.0 to 285.0
gravelly sand is encountered consisting of 10% gravel, 90% sand, and trace silt. The gravelly sand
interval is light brownish gray (2.5Y 6/2). Gravel is encountered from 285.0 to 300.0 ft bgs and is light
brownish gray (2.5Y 6/2) in color. The gravel ranges from of 90 to 95% gravel, 5 to 10% sand and up to
5% silt. From 300.0 to 340.0 ft bgs, sandy gravel is present and consists of 30% gravel, 70% sand, and
trace silt. The sandy gravel is olive brown (2.5Y 4/3) in color. At 305.0 the sandy gravel changes to

75% gravel, 20% sand, and 5% silt. From 310.0 to 330 ft bgs, gravel ranges from 30 to 40%, sand ranges
from 60 to 70% and trace silt is present. At 330.0 ft bgs, the sandy gravel consists of 70% gravel, 25%
sand, and 5% silt. At 330.0 ft bgs the sandy gravel changes color to dark olive brown (2.5Y 3/3). The
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gravels encountered from 250.0 to 340.0 ft bgs are moderately to well sorted, very fine to coarse pebbles
that are 40 to 50% mafic in composition. The sands encountered are well sorted, angular to subangular
grains that are 40 to 50% mafic in composition.

Gravel is encountered from 340.0 to 345.0 ft bgs and consists of 85% gravel, 15% sand, and trace silt.
The gravel fraction is poorly sorted, very fine to coarse, angular to round pebbles and is 50% mafic in
composition. The sand fraction is well sorted, angular to subangular, fine to very coarse grained, and 50%
mafic in composition. Some basalt present and the color changes to dark grayish brown (2.5Y 4/2). Basalt
is encountered at 345.0 ft bgs. The basalt is black (2.5Y 2.5/1) in color and shows no apparent
weathering. The basalt was broken from drilling into angular, 4 to 30 mm sized cuttings. Drilling in the
basalt continued until TD was reached at 356.0 ft bgs.
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4 Waste Management

Waste generated during the activities described in this document were managed in accordance with
DOE/RL-2009-124, 200 West Pump and Treat Operations and Maintenance Plan (TPA-0794)
(Appendix B, “Waste Management Plan for the 200 West Pump and Treat”) and was characterized to the
extent necessary to meet the requirements of DOE/RL-2009-80, Investigation Derived Waste Purgewater
Management Work Plan, and DOE/RL-2011-41, Hanford Site Strategy for Management of Investigation
Derived Waste. Waste generated throughout performance of this project include drill cuttings from both
the vadose zone and groundwater saturated zone, and miscellaneous solid waste such as sampling
equipment, plastic, paper, and personal protective equipment.

All vadose zone drill cuttings from above the historic high water mark were placed on sheets of plastic

to dry. Cuttings were surveyed by RCT and Industrial Hygiene personnel and were determined to meet
Return to Earth criteria. These cuttings were then spread around the well location at the completion of
well activities. Miscellaneous solid waste associated with vadose zone cuttings, including nitrile gloves,
plastic bags, and other waste associated with sampling activities, were contained in black plastic bags and
placed in the designated roll off box.

All drill cuttings collected at or below the water table were released into tip dumpsters, dewatered, and
placed in designated waste roll off boxes. Dewatered fluid was treated as purgewater. Water-absorbing
crystals were spread over the dewatered drill cuttings to absorb free liquids, allowing the waste container
to be designated as solid waste. All waste was managed as investigation-derived waste and surveyed by
RCTs and industrial hygiene personnel prior to transfer and disposal at the Environmental Restoration
Disposal Facility.

Purgewater and decontamination fluids were collected and contained at the well head until it was
transported to the Modular Storage Unit.
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5 Civil Survey

The well locations were surveyed in accordance with applicable procedures. Vertical survey data were
recorded using North American Vertical Datum of 1988 (NAVD88) and the horizontal coordinates were
recorded using the Washington State Plane (South Zone) North American Datum of 1983 (NAD&3), with
the 1991 adjustment for horizontal coordinates. Surveyed coordinates and elevation for each well are
presented in Table 1-1 and survey data reports are included in Appendices A, B, and C, for each
respective well.
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6 Well Acceptance

Well acceptance is the final step in the well construction process and represents confirmation of meeting
requirements of the work scope. Well acceptance also serves as the contractual completion of the finished
product.

Representatives from CHPRC and Yellow Jacket (drilling contractor) participated in the acceptance
inspection for C9936 on May 2, 2019, and the inspection for C9738 and C9740 on July 11, 2019. Final
well acceptance was documented by completion of a checklist and signatures from representatives of the
drilling contractor and CHPRC. A Quality Assurance Work Site Assessment form was prepared for each
well to document well acceptance.
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Appendix A

Well Documentation for C9738 (299-W6-17)
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WELL SUMMARY SHEET Page 1 of 6
Well ID : C9738 Well Name: 299-W6-17 Start Date: 2/21/2019
Project: Install 3 Wells in 200-ZP-1 OU Location: 600 m North of T-Plant  |Finish Date: 6/6/2019
CONSTRUCTION DATA X GEOLOGIC/HYDROLOGIC DATA
Depth in -
Description Diagram Feet Grlifgm Lithologic Description (ft bgs)
Concrete Pad: 0.5 ft 0
above ground surface (ags) e = 0.0-10.0 Sand (5)
6-in, Protective Casing: — | 20205
3.00 ft ags - 2.00 ft =557
below ground surface (bgs) %Wf 10.0-20.0 Sandy Gravel (sG)
Type I/II Portland Cement Grout:/ %\
0.0-9.6 ftbgs A
RARA]
N
NZAAAY
4-in. LD. Schedule 10, Type 304/304L, AR 1200~ 40.0 Gravel (G)
Stainless Steel Blank Casing: N R %
2.00 ft ags - 419.80 ft bgs —— | EENA
NALA
NAAA
o
Medium Bentonite Crumbles: A MAA
NAAAY
9.6-305.2 ft bgs A A
NI
~
AAYA ANAIAY
ANATANA NAZAY
NAAA NAAA]
AN RAAA ]
NS R {40.0-55.0 Sand (S)
A R | W
O A
NAA RARA
A A
N o
A MAAAY
NAAA RN
NI A
NAAA RN
A A :
A A 1 55.0 - 60.0 Sandy Gravel (sG)
Y A 4
Stainless steel centralizer NAAA MAA — =
installed above and below LAY A | 60 180.0-200 cend (6)
screen and every 40 ft % Xmﬁ —
A RMoa N
A A ]
ol Tl
Reported By: W §
Beth Morter Geologist 14/2019
. . gls A W [=4
Print Name Title Signature Date
Reviewed By: (%W
\Jenmléﬂ KCMQ&(’ Wel[ (soedivatre. f bfzelm
Print Name Title 4 Signature Date
For Office Use Only
OR Doc Type: WMU Code(s):

A-6003-643 (REV 2)
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WELL SUMMARY CONTINUATION SHEET Page 2 of 6
Well ID: C9738 Well Name: 299-W6-17 Project : Install 3 Wells in 200-ZP-1 OU
CONSTRUCTION DATA i GEOLOGIC/HYDROLOGIC DATA
pthin :
Description Diagram Feet Grfg :c Lithologic Description (ft bgs)
A N | 60.0 - 70.0 Sand (S)
A A ¢ 70.0 - 80.0 Sandy Gravel (sG)
AYA
VAT A
WA
MAZA Ry
4-in. 1D. Schedule 10, Type 304/304L, | 277 A 80.0-95.0 Gravelly Sand (g5)
; , A T | 80
Stainless Steel Blank Casing: \\Q\j\f\ﬁ j\\f\;}f
2.00 ft ags - 419.80 ft bgs NAAS N A
AN AR
A AR
Medium Bentonite Crumbles: AN ‘ A«,\\p:N o
9.6 - 305.2 ft bgs LA N
\/\/J\\;\- VAYAIA
RTAYAYA) WATATA
oA o 95.0-115.0 Sand (S)
'
V2 100
B
v b
AN
AN MAVAVA
N A
AT A
A A 115.0 - 125.0 Silty Sand (mS)
AN
A YN | 120
VAT AR
AN A
RN A
A A 125.0 - 145.0 Sandy Silt (sM)
A B 120
o VAV
T A
R ‘ 140
MY B 145.0 - 150.0 Slightly Silty Sand ((m)S)
A A
AAYA /
ij; %\/ 150 150.0 - 155.0 Gravelly Silty Sand (gm$)
YA
A% A
N B 155.0 - 160.0 Sandy Gravel (sG)
A YN
N CARAY
A A 160.0 - 175.0 Gravelly Sand (g5)
A Ay 160
N
22, A
RAYATA NNNA

A-2
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WELL SUMMARY CONTINUATION SHEET Page 3 of 6
Well ID: C9738 Well Name: 299-W6-17 Project: Install 3 Wells in 200-ZP-1 QU
CONSTRUCTION DATA A GEOLOGIC/HYDROLOGIC DATA
Depth in
Description Diagram Feet Lithologic Description (ft bgs)
A w 170 160.0 - 175.0 Gravelly Sand (g5)
VA VNN
AN MR
2 A
N SARNAY
MY s 1750 - 190.0 Gravel (G)
4-in. LD. Schedule 10, Type 304/304L) |07 [A27] ;
Stainless Steel Blank Casing: AR %\; 180
2.00 ft ags - 419.80 ft bgs v\;\\%. A 14
oA B
AR A AY VA
WA B
Medium Bentonite Crumbles: N N
NATAY '
9.6 - 305.2 ft bgs b A NN 190.0 - 210.0 Sandy Gravel (sG)
A PR (199
NAAYAY A
MR VAN
AN B
Y A
NAAA] N
UAAYA VAN
vl
NN A [200 —
WA
2 AN
\5\\5\\ TATAYA
NARAY
WA g&\%\/ 51 210.0 - 215.0 Gravel (G)
3 Yo I
A ALY i
A ARLY, 1215.0 - 225.0 Gravelly Sand (gS)
A VALY
I N
ol B o]
VA AA VA
W 12250 -230.0 Gravel (G)
M A :
AEATATAY ”
Vv\%\;; %AN/\\;\/\ 230 230.0 - 240.0 Gravelly Sand (gS)
A
o
M A
\f\% v 240.0 - 260.0 Gravel (G)
M O [P
W B =
Y B y
NATAYAY|
N VAA
2 ] | 250 —
ATATAY
AR A
il B
A B A 1260.0-270.0 Sandy Gravel (sG)
WA
A AR
A

A-3
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WELL SUMMARY CONTINUATION SHEET

Page 4 of 6

Well ID: C9738 Well Name: 299-W6-17 Project: Install 3 Wells in 200-ZP-1 QU
CONSTRUCTION DATA Dot GEOLOGIC/HYDROLOGIC DATA
epth in :
Description Diagram Feet Grfgéuc Lithologic Description (ft bgs)
Y A 270 11260.0 - 270.0 Sandy Gravel (sG)
4-in. LD. Schedule 10, Type 304/304L, | KXY Uy = 1270.0 - 280.0 Gravel (G)
Stainless Steel Blank Casing: WAA% A -
2.00 ft ags - 419.80 ft bgs - 00 L i
A =0
WY -1 280.0 - 285.0 Gravelly Sand (g5)
Medium Bentonite Crumbles: ey A 280 5
A AT
9.6 - 305.2 ft bgs e N ]
A VAV =
\\:\://\//:;’; ;\:;\\?\; 285.0 -290.0 Gravel (G)
A o N CE
A N |00 11290.0 - 295.0 Sandy Gravel (sG)
WA A |
A N
W A ]
Y A | 1295.0 - 305.0 Gravel (G)
\va% w557 (300 — | Depth to Water: 300.6 (5/21/19)
A ATA JW I
- ] 1305.0-310.0 Silty Gravel (mG)
1/4-in. Coated Bentonite Pellet Seal: | |~ 310 310.0-315.0 Sandy Gravel (sG)
305.2 - 416.8 ft bgs > —
B 1315.0-325.0 Gravel (G)
320 ,
CA B 1325.0- 330.0 Silty Sandy Gravel (msG)
g 50| 3300 - 335.0 Gravel (G)
| % 335.0 - 355.0 Sandy Gravel (sG)
q b 340
350 ——
/ | 1355.0 - 479.0 Gravel (G)
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WELL SUMMARY CONTINUATION SHEET Page 5 of 6
Well ID: C9738 Well Name: 299-W6-17 Project: Install 3 Wells in 200-ZP-1 OU
CONSTRUCTION DATA i GEOLOGIC/HYDROLOGIC DATA
cepth in ‘
Description Diagram Feet G'Lagéuc Lithologic Description (ft bgs)
T T
0 % =51 355.0 - 479.0 Gravel (G
4-in. LD. Schedule 10, Type 304/304L, »\«5,?’ oS BEL ?g vel ()
Stainless Steel Blank Casing: »:; 9 /: ) : _céoq»
2.00 ft ags - 419.80 ft bgs reve M S —rs?
e %e® Yo% = %) H
1/4-in. Coated Bentonite Pellet Seal: | | ,/}-’C 5 380 (g
305.2 - 416.8 ft bgs = X&‘\ ' 2. é
S > —
‘/\/\ > \ K /\/\:". 7) e
\/;’/ oKX _(Q&_ -
b X X —F0D
<K %0, P
Ve > —T1 o0
XX ] 1390 (s
/\/ e ,\/\) __@f:)
X il Eic
X XX ot
\/}'-/ /\,.\’\‘\' T NCR
£ =] S ] %
> 3 > \/ | N, @
v;\‘/){\/Y :\‘/ prd — O\ELCL
XXd R [a00 — R
X X X Vs
0.0, X —%; -
< O ¢
S e —=0]
L X X _-‘"/\)Qv
7 \’\/,/“ '/\"\ \{‘x,/ C”_\ (o
s XX —;% -
0.8 ,7\) 7 410 — 207
X G X ‘)qf
b % il
A X )y _E:j 5T
>*> & S 0
| ¢
4-in. [.D. Schedule 10, . %O\K
Type 304/304L, 20-slot (0.020 in.) b
Stainless Steel Screen: YA
419.80 - 439.85 ft bgs O]
%
12-20 mesh Silica Filter Pack Sand:
416.8 - 4459 ft bgs
(\,
LB
e ]
4-in. 1.D. Schedule 10, Type 304/304L,
Stainless Steel Sump: 4]
439.85 - 442 83 ft bgs S 5
X
=
Jg
r=0<]

1/4-in. Uncoated Bentonite Pellets:
445.9 - 472.4 ft bgs
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js
A

b
2
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SGW-63811, REV. 0

445.9 - 472.4 ft bgs

Natural Fill:

472.4 - 489.0 ft bgs

Straightness Test: Pass, 04/24/2019

Borehole drilled with 11 3/4-in. O.D.
casing from 0.0 - 150.0 ft bgs

Borehole drilled with 9 5/8-in. O.D.
casing from 150.0 - 466.4 ft bgs
Borehole drilled with 6 1/4-in. O.D.
drill bit from 466.4 - 489.0 ft bgs

All temporary drill

Depths are in ft below ground surface.

casing was removed from the ground.

WELL SUMMARY CONTINUATION SHEET Page 6 of &
Well ID: C9738 ‘Well Name: 299-W6-17 Project: Install 3 Wells in 200-ZP-1 QU
CONSTRUCTION DATA . GEOLOGIC/HYDROLOGIC DATA
Depth in -
Description Diagram Feet Grlfggm Lithologic Description (ft bgs)
1/4-in. Uncoated Bentonite Pellets: 470 7 355.0-479.0 Gravel (G)

480

ul 479.0 - 489.0 Basalt

Total depth: 489.0 ft bgs (04/03/2019)

490
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B BOREHOLE LOG Dat:a;el‘—,%‘i
NellID: C933H [Well Name: 299 -W G- [ F Location:60pa, Novth 0F T-Plane
Project: [n$fallatonof > mDn]%(fy% wells 1h 200 -3P-1. 0\). | Reference Measure Point: (vound Suwe€ace.
Graphic Sample Description: Depth mc_o_rﬂmg% Method
Depth (ft) | Sampie Lp Sediment Classification, Grain Size Distribution, Color, Moisture Content, s B‘P %‘ t:s:jngs, 1 |'ng s.ems,v’
09 Sorting, Angularity, Mineralogy, Particle Size Reaction to HCI, Other amping eszél grtrri‘;;fr ize, Waler
0 0-10":3and |9) 9= 07 5515+, m> §. 0-20 %45 2%-30 a0l P o)
] SIVF. FSAM\ T sovt;, S Fed 45V imak, |Aic Q-oTc:u Pealing
| moiSt Si'rona\ = bl 1*g["31'3 Davk. |||342 “hs D
] Dlive b'row\'\. Sub-ana vrmi L 3
i}
| T Lo -med prmm.m 98" 8":. \500- ‘
B eif } e oy Wl 4 [
1 L\Xq o hasf;\m\n_f-amn\os

Necreougen B and
i \idhac\oai
[R.)

'j‘ 0-2.0" Sm‘\dq Gch{(sﬁ) 92307.,52 657, m=57.
G x: F- \ICeo\J Mg = U, Jmay = > L0ana pamodSoct
o0t Moy fef, ﬁo/ﬂmﬁr Siab-npin o rod,
1% o SV Sand ,p0e¢ S0 ¥, 107 Fel, 907, Mmak, Sub-
S01eT]__ang, i S, 1o i Hel, L&J"lf‘:LUCbWH
GI P e s @12 3% 357, 5% 207. m=Sy.

o 2 90N Sy, nag b VS e LY S a2 TS,
R S Med- vwav-.d mod Sock , wed,

-[20-H0' * Grawe) [6)9= 907, 5% 5/ m>5Y. Guava:
o V. £.peo- \.coavse gon. Pr\lﬂ\—-mn\m faAY = SDown, PONT
o [med sa sacy, 10°). @ey ¢ 90y, mm Culcng W Sl

5,

'ILI | } IJIL—GLLI I¢|L|JJ

o 5
5335 | and. $ound V. Spnd-N -Loacse Sand, Mad -
f-:f- WL Sock, 107 Fel« 907 Mafi, Gub - ana, Wk &

%6 G ?g?sa:.f’ ne <‘+nﬁ Her. 2-5y Hf3 - Ohut’. Blowvh,
" p .20, 4
$%,5 €251 T (0w ey Site.,
o792
0.6.%
v &0
p‘b_'a_.

%D G 0_.,-3,"? €30:a1 Hae @0 = N Coprse oo, hyg 51T Braa,
e © | may 'f‘JOV\r\mj'QoM Soct. S0 Lootse Sand N -tosgse
L7550 [Sand 4wl Sody weak cun dp b
'o'o-:

] i
—— b .o Y

P 2

Reported By:

n b e 0[09 56 1-2(-19
Print Name Titie S:gna}ﬂ'e Date

Reyiewed By:
u; Print N@ i l; % ) Sign Date
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BOREHOLE LOG (Cont) Page R of 13
Date: 2 - 2.9 —/ﬁ
WelllD: CT+3 & [WellName: 29 G. LJ(, - | ¥ | Location: (000 Al of T- Pnt
; Sample Description: C_qmgg;:

) | e | " | S mtcer, Gt st o s con. |o PSS R
%5 _|e Pro? 2 1|20'-Hp' : Geavel(6)4=9p Y., 5= V., m = S7. 7 — \\wa s

B 9 :”’,-: £35:9: Foeb-N-cosrse gevo, PNta K?mm.Mm(—« \3i§7loﬂ%"mb,c

] 5" %% BOmm, pooc Sock, 1oy Fel, 90 Y. fafic , Sub- are. _|0O-\E60'0gs, 35 ‘@

- :"':‘::'Do = Coarse Sand -\ . WMSO—SAWA wtllgof‘r 10Y. FC’J 150.0- Yo Xy bc.s 5 8 on

_ o2 C0 0 Gor maf, Sub-ann, wed, weak ven el 26, W3-Dive B, 61 iy Q(lo™N- 4RG.0" by
U — @ > 140 -SS": Sand (8):a 57 =90% mz S, A Med) G scoples collered

peb- € 0o, AVgs Wmm Ms‘twm med St 997,

meru 5'ec (\ﬁmclﬁ.\n

loY. fha-F Sub- rown)\ to Cgund. SN FSO\M\ (‘/Sam\ w-Cl|

\'T'L‘! a?o(‘.\.;

Soct To7. fe] oYy Maf EM‘ﬂ'ﬂll\q a5 Strong Cxn HEI -

7«-5\{ 4/3 - olive Bro un. .

@4s: oand(5) =5, 5= 35, 0. ’\"l‘comseﬂe‘o’

N.coavse p(/h W&\K‘ 35w, AL T §0mnn S0 Ftﬁ <+

i 15Dy Mafy S wo- amw\ 2.5y 5/3- Ligk} tjtve. Bepcin.

@50 5amnA(5): a5 52957 m=Trace, 4: 5 V. conrde

.-_'.'p% Cobble. A»Uq't-jl)wkw\ m,nr\‘l'qt?mm 15 /. Fel ]

?5”7 mad, Sub - -ang 42 Sup-vound. 9 Q‘WeAﬁomA‘

COATSE S&mo\ F5 Fc; = W\w@ 7/-5\/ 516~ 'l_lﬂ"‘f Olive

oo

L

0

55 6D : SO-W;QM Gevel (53) =307 5265/, v SV,

Q:Vv.L pelp- cvavse/peb 2= Senra, May 5 ’lomm

o [Soct, 45 7. Fel, 357 Map, Suo - cound . $: med Sand;

V. coarse s:m,l med Joct, 767 Fel, 157 taf, e (3 +

. |shiovs_can Bl 2-Sy 6/g -otive yellnwo.
e b0'- J?O Smrv)HS\ 0)’\0 S ‘70 M Ve €. G\ V-B.peh]

: Joned pdo A-\JJ\JSMN\ W\df—fuw\m mco'l 5»(4- (.3’/ Fel+

RN T2 M;, S D won e 8 3 (it S€ =\ Eages, Sard, W EAL

S0k, S87. Fel, SV mak saurt pep Cornp, Sub- Ana, mol S,

furtor ven HeN. 25y 6/6-bliye yelhw-

@45 Sma\(S\ 9 Moy M 1Sram, 1 07. Fel, oy mef,

IS b med - V- capnle sand | ol -well So(t o cin Hel.

=30 - 20 SGMolu Gtave) [§G) 1 9=407. 82 (0Y, m= P

95 vE gen- mcz/\nu‘o iy Dn.m may 2 [Smen , mod-vey

" |Serk, oy Fe), (w/rna{'» Sub -vound, Stmed-V. coarse sand

. [mod socr Sy, fe SD/-w..—F Sub-arg, mersk he oxin bel, 2.9

* [3/3 - Davt ofive, Bropun.
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BOREHOLE LOG (Cont.)

Page 3 of 13
Date: 3-172.-19

G

10—

.'moA Soct, Hoy. Fel, (oY M-F Sub-cound. S tmed-u- -Cont

A £.peb- = Lonsse pe, A—V°\ Shnm. maf s ?,Omm,_edﬁ‘f‘\'-
. [|S0y. Fel, Y. mak, sub-rvund. SMed-v. coane sand, pood
: " med Sord, bpyr. ‘Fa GOY- M ag, Snb-ana, moik, no via kd,

B - Be Qgo, P By, bl o Sock GoY. At
- [Ho?. mag, qu ana. S Conse - w. Coanse Sar, nnodk o+
D lno Silt casts.

A Maar T Pt

R .';-.'_I SN-C. 5and - Coarit Sand . mad-well Soct, 35Y. Fel
LY el Sub - ana. woiSt, WAk vin ‘r\'c/l ALY

WellID: 0933 D [WellName: 799 -, )(g- 1 & [ Location: (o(Npn MNocT] o*(f- TP
—— Comments:
; le Description: n i
Depth Graphic - —— M ) Depth of Casing, Drilling Method,
Sample Sediment Classification, Grain Size Distribution, Color, Moisture Content, ; | .
(f Log Sorting, Angularity, Mineralogy, Particle Size Reaction to HCI, Other Sampling Me‘i‘zjérsgq:gfr Size, Vyetet
75_] ‘- [F0-90 DAy Gravel (56 ) :4=401.,8740). mz07. me.’)n\\w Wit

159 Vf—vvo mwtpcb Ay Sm,nm- Swm,

3)4}10 IS TeynD Casing

e DO 1500 s gk [z

Sand, Wwd\sar'f 507.tel, SbY. wanf, Sub-ang WoiSt no  |IS00-Y(d e 045 +& on 61
2 Hel. va 3/3 - Davic Olye Beruin. 4 o Yl o S¥HR2G 0
0" - 95" fvavtily Sand (45):4°757,5730% m=5+., [(onh agaples cd\ecfjﬁm

& acceacevn litideg s
a} 38

Silt elasts, 2.5y 3/3- Dark Ol orpoin -

&85: Gnrpwe,llu\ SandA(a ) a=157. 52 M=oY, ,

@ %: Cmvbllqﬁoma\/"\s) 9229/ sz RV, m=0Y.

S5tmed - \. coowy, Sand,

"QS——HS :Sand (5) 4 Trace 52957, m=SVY.

L

(B4 = plive. Broton.

Soct.

@ 106" : Sand(s) 4= oy. 82957 mssy., S wen

@105 Sand (5): 3=07, 8957 m=SV.

RLlD :Sand (5):4°Tvan 5987 m:sy.

Reported By:
JAWQS&U hredhed | (enlog st 3 i2"19
Print Name T Title /! Signature Date

A-8006-993 (REV 0)
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Page 'j of 13
BOREHOLE LOG (Cont.)
Date: 3-2F- 19
WelllD: £ 973% [WellName: 7G5 -1 (o - | [Locaton { o Ao Cth o T-Plair
) S e D g Comments:
D(ef;t))th Sample Grf:;m Sediment Classification, Grain Size Distribution, Color, Moisture Content, s agslri)rtng ::";sz:;gs,f n::;:? SN:::‘:SIéter

Sorting, Angularity, Mineralogy, Particle Size ,Reaction to HCI, Other

Level, Other

15—

150

l15- 145 Silty Sond (WSt a=0%, S=£07 m=4pj.

he Eo'm Deilliag waida

185 0l pliph = Bz te: somdA, well Sock, SOV rcf SV/. o,

\2N] (D ’Fbmbd(iémc.

(b -ang, mo (o, med. f’l'a%on"'& o vt Wel. 15; 4|3~

om O.0- 1500 b2

I\B“\“)"’J'\, < BDsal

100we ﬁrown

G5 182" 1o .p- Yl Y!

@i720:S: Ity Sand [nS)* 9= oy s=%07 we307.

N2 op, ™" it Yllp Y-

2181 407, fed oo Al weal vn W, smalier oAaSts of gitk.

YXG.O%gs. [~reh Sanfles

(n”ez:red ever, S er r\fm(

ln ?rrholm

1125= 145 :Sanda Sitg [SM)d4=07 32157 m= 757,

g
$:v. L Sand- coarse Smwl moa\ Sock, 107 Fed, 60V veaf,

Swo-ana, Wet non \%{. 15‘.’ s [4- Lmv\h+ ofive, Brouhy.

@10 Sang\uslu{sm 3267, 52 40J. s GoZ.

Sty £ Sand -y, 694\’&& sand, mod sw+ Hoy. Fel, o). mek,

med plash mh{

@1%5: Sandy itk (sM) 9 =Trace s=40y m=6oY.

St well - mod Sord.

€ 190 Saviky Skt (M)

1y 1§0'\4; 3Sqa Wb 0Mded

145" 150" gty Sitty Sand: ((m)S) 1457, 5= 80). oIS}

wW.g.- . cmvse,p,,\a ,w:\, LOmm, AL T Lfomm rhool Sol+

':;,'501 fel, SY. Maf, 5ub- aw« SN £ -y coavse Sand, well

Sam-, 15/ rc{ 57 mﬁ? Gub—am\ wet, no ren Hel 25’1

3/3- Dari Oudt, Bmwr\ low-hy plmﬂwrh{

150" - 155" : G’l\'ﬁ“ﬁ\lq qumScma\ (Ams): 310,560 m= 30},

. :,‘;ﬂ VA -wed peb, h’\lﬂ\ S;aw\ "‘Lﬂi’}fmm oA a‘»ﬂ»u? el

757 vnef sub- a\ﬂq StvE-v. COGNS Samdh won Soct, 4p ).

=l boy. mal sub M web, np ore WO 1.5y 5/4-Tignt

bR Ve Brown, meA T pm5hm+‘1

Reported By:

Lindsey Getepell

QM?Oﬂ 5{7

Sy SIS 22714

\Print Name

T Title

/Signature

Date
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BOREHOLE LOG (Cont.)

Page 5 of 13

Date: 3 -fLQ,,,Q

Wel D C 7738 [WellNeme: 79G- /903 -1 [Location' { 00m MNac<h of 1= Plear
I Comments:
. Sample Description: i
Depth Graphic _ L mpe Descripls ) Depth of Casing, Drilling Methad,
() Sample Log Sediment Classification, Grain Size Distribution, Color, Moisture Content, Sampling Method, Sampler Size, Water

Sorting, Angularity, Mineralogy, Particle Size,Reaction to HCI, Other

Level, Other

2

155

40

03155 -140": Smha\q Graved (6)" 97301 52407 M= ny.
VL med ook pyay Jomen, MAY = Zpre, pove- mod sor4, 1o/ T
1907 mal rvmmldgg rouma\ S Bt Spare. Saiil gmed ssertor i), DD-\SH.O'bas
* oy n»m? Sub-and meiyf: novdn HEl mica present, 2.5y 4/3 -
[0lve Beowm. : !

| fet, o 7 maf, Anqul(ﬂf{'b Sl itiria, TNLE A LOAITE Bk o)
AR N ME Qg 4v fub -dnq, mp [5t, tdn Hed, Z.Sv

(248 pch-med 9o temie eourse X, AezBre, Iz Iomen,
|gevs Sock 107, Cel, 907 ML, S wh Vo wnd dp cound shape.
[S:v-K. - v concse spnd, impdh suct, Uo7 Fed_Goy M, Sub - - g,

3 \}‘C‘ “N - (Powse Df/b Aﬂb\ 4\l0w~m MM"“}Q*‘\W\;W Fel
|25 Y- fﬂﬁ\-‘l Fh\a-ho Sup - ancwm- Se F Janeh -\ cop i $2.Sand,
b weh e d ﬁvrﬁnq.?’S/ Fed, 2y mal, weax cin W,

: g A—Ug P IS, May* 1-5'ﬁv~uw Sub - 0"‘6 1o Fab-tonn)).

175"-)

| mod Socx, Yo 7. Fed, Goy WF Swo-Ang  meiSt weap ke
i '25\| b3 -0live brpwn.

l:;m

7 AT
C lm%_l):‘lhn\rfuh
1O* ST con ing

s

150.0 Lo T'hes £ 36

Ieal Lon&br‘r Y .0

160'- 135" 1 Pegeny Sand (35): 42 207. 547 =,

(ah seavples rol/p/ T

(’verv Bl r’hmge; 1

e —rholmc. 2
JJd

0o b o v W, 13y 4j3- Dhve byvwn,

L165: &mrum%na\ (45):9= 267 5= BhmesT.

5y 5/4 - L-AH- alive rvwn.

@ 176: 6’7{4{“(/}!4 Sqno)(ﬂsg> 3z 2574, 5=35/, m=Tvace.,

190" : Grave | (6):9:B0r s=157,m= 57,

ik - v-coase gt MiA-Tomm, raxs Yomem. mo) so(t,

407 fef, 407 mal. sub - onn h_,m,a S F - . canse sm,,i

@ 180': beaved [6)* 35807, 55207, m =1

a: PNqJ: 19mm ng’i‘ssmm, 4 pool S0t Angy o Sub- ~noy

\50‘—1\0'\%5&5 ool g0 0dde)

9Mm’,

@ 185 :6one(6):5-807, 5220/ m=Trece.

3: ‘p\\P\ & &w\n Mag & BSmm v Loalse e,

St Prmm.r-wo “ang, YO Yo He .

190" -3\0" - Sanam(}mw(sa) 32351 55157, m=Trace,

k- Contse ¢th, H~A~f0mw. Moy = 55MM pooC 52c4 407,

[0hive bypwn.

Reported By:

L SeM Geters e

R eolos 'S

MMW

~Print Name

T Title

Signature
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Date
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Page (0 of 7
Date: 3. 29 - /9

BOREHOLE LOG (Cont.)

WelllD: C9738 | Well Name: 299-Lb - [F | Location: ( (Y Hloerh qFF—PIch
Depth sample | C™@PNIC | < jiment Classification m Color, Moisture Content Umphiol C"gmgn”gz't’?’ig Methicd,
(f) Log Sorting, Angularity, Minerafogy, Particle Size:Reacti;)n to HCI, Other " | Sampling Melﬂg‘?élsgrggfr e, Yeter
\qs_ ‘_: MD' Q\D\ ngJ\-\Grth‘,\( G) 3z ?5/ 53 7)5/ m=Trace, y—l\( W
o _©.195" Sandu [%mc\(eé\ 35307 5365/ w= S5y._o¢| |\ 3% 0721y

_ N ¥ -Coarse geb hues i, M 2 3G man, poOL S04, SOY. tasing . ()0 Jéaob‘m-‘

| [Fel 507 1ma, Gub-ang. SV -V.C oacse Saad), wiel soct Gefﬁs%‘ﬁ 50.0- Ydul'

_ 'W/ Te) Ho. mw? Sup- g, meisk el 7.5y }‘f -Light Do Chadi > L{(g{.ﬂ_‘kﬁ_)‘a;
oo ] 0lve \9pwn - (qah :ymm\(m e ol ected

eSSl €700 sJandy beavel [56): 3707 52157 w87 ever, 5 ' oc chage in
90, 9|3V F-\. Coacse pelo, Ava T 1S parn, Mot &40 T ok | Kvhisheonis . v
'c';;-:?oﬂr S0(k Swe- m‘w\ iv {n\o\hé 5§ mod Soct =

C 205" Sy banel [56) 3757 57 157 =0 Frue
'- s 5 Aua | fohw- Imm’l‘s’omﬁmb ﬂhﬂ*’bﬁml)’Y‘DW'\f’j
98 & weal vy Wel.

s[a\D' - A15 " Grave|(®)- 4797 5= 107, m= &
AN V. Coad5e 9, mo5HY med pelo, Vg = | Surn, Iny= 35,
05| ool - wen Sovt, So7. Fey DY WAL, Seib- mumﬂnmuw\
"B SV F-\). canse. 3and , mook Soy4. (O VAmtl- Fel Y07 mad,
50 5ub- ang, o 5, wealk xn tel 2.5y 5/4-light ive browa.
SA\G - .;l:l5 Qmuélfq,smol {455\ 9= 167' 5= éS’/ mz Vace.
A:NF.geb -¥- Convie pe wa\, O, Mu-sow p00c S0(%,
SV f, SO maf Sup- anqh rmﬂ SN Fﬁona\ Loavsi
Savd wet st (07. Fel, 407- Maf, sup - and mo (5 & Y0 Hel,
| o Sheghs of saizn, 25y 5[4 = light okvE beawny.

@ 120: Cammltdamﬁ{q‘!-) 1427y S 90/ mrTrace ,
©18:9. €. pho - Loarse. pekn Mmax ¥ 28 mn~, paa(-'madsa(*‘
w"“"\oﬂh“f’\hz'?%ru_,g.}; 3:\F-y. Cpa(.ie.wwvl 2. Sy
4[4 = Dlive. Wrown

©1215'-230': Gyra\xy\f@ 32907 587 mzS Y.

213+ F peko - V- Comse pelb, AVA= Zopan, Metd = 35...,_....Lpoarsor+
Soe [T fel 257. maf: Sub- 209, S:V. toadse Sand  med sprt 407
= oS ok, (o). nlg‘_?_Lm,mh\ur g\rq vio vyn Hel. Colpcful 125 3] 37
_’?DO > Vark Olive, Brown.

TSR] 830"~ 240 Grave lly Sand (5S): 415, 52 80, m: 5.
INV-F.~ Loanse peb, m@ e el T T nod Soct, 2.
feA, b7 Mg €. Swh - Alg Su £\ Ooa\rJLSary) AL Sory

;”—/&Afumﬂ,iubi\nmtmm% rtn Hel 2.5y 44

LAk Oh\i‘c bOwh.

Reported By:
Lindseq Geﬁhe/f! OeoloqSE M‘VVLW 3.29-19
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A-6006-993 (REV 0)
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BOREHOLE LOG (Cont.)

Page + of 13

Date: 3-7.9-/9

A-13

WelllD: C"$3 D [ Well Name: 789 [O(,-13 [ Location: (p( e fJmcreh of -PlenT
Depth Graphic Description: Depth ofciﬁfo [e)lr-:lt:ng Method
(0| Somoe | log” | SemClsutte, S SesDithton o otes o | e A
135 .1A30'- A0 feave My Sandl [95): 415 5280, m 2 52 [Fie Doy, Deling otk
i : 1@ 235-Gowepy Sund [35) 19:25,5770, m=s- CRIGLL m&n
_ 19~ \Jﬁ\% fned pMJo OVe N 70 mem, maxﬁ“-lbmm easice, OO 180.0 b
. 50Tt coanie pop Go). Fel, Moy ma®, sub- ang 954XV 150 oy
_ H_swb ~conndl, S Na rsn trey . b1 Wiy Ylle Y- Y3e.0"
Wo_| AAH0' ~ 240" Beave ()2 3:907, 5= 57 g - 57 (ebonviles collecred |
B o O V-Frcoarse pelo avg= bmm, may = 4 Sman, poor-mod lever, 5 o Q\nmrdg\n
i "NSoeR, 607 Fed H0Y. mag Sub-ang h Sub-vru . S=V-consk \idnB v
] aSand, mod - el 5004, TSV Fel, 257, meaf, and, mo S,
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WELL DEVELOPMENT AND TESTING DATA

Well ID: Cq75g IWeII Name: aqq - Wb —l 7 IDate: 5/;20//7

cosion L00m Nt of T-Flant-

Reference Measuring Point (uyless otherwise noted): TOP OF OUTER CASING (TOC)

e
Has the well been surveyed? OvYes @No Does the weli have a cement pad? OYes @No
Initial Conditions é

— Protective (Outer) Casling
Start of Job End of Job 1 e
A

. B
STATIC WATER LEVEL: l Ground Level o ™

Pad Surface ~— Permanent Casing

Date: 5‘/20/[‘1\ 300%” bj5 —% I |
“E R0 R | 30005 b ’

DEPTH TO BOTTOM: A 3 w H

Y/ | W0 | sl | s- R0 FE

319 | semrw | H4s.9fr | et T

Intake Depth [Specific Capacity| Troll Depth Turbitidy (NTU) Pump Pump Pumping Rate| Maximum
(ft bgs) (gpm/ft) (ft bwt) Initial Final Start Stop (gpm)  |Drawdown (ft)
334 | [ 317 | >loo0 |53.2 | (455 | (k03 | 15 [6.2

4372 f 137.2 | 50.% |3.4) | 0%30 |103% |6 [3-D

N

——_NoT 13

I'd “Ql/

ﬁ/l/’ 5/9) j‘:{ék

Total Pumped: 3/ 053 qal lOVl S

Pump Model: Grumapogujub Mt’/rSlch pump, .5 14D

Troll Serial Number and Pressure Range (PS! and déplth): 5/ N 541 720, Aom/LIAE, 2op Psr

Céﬂgézg Render File: C1733_dewlop 5 -21-17
DT orsfa{* m‘\‘ob d&mf o{'\‘ob are lo ++ ) " .
walr) (i 855 s ¢ el B g, "t 7 s

Prepared By:

Beth  Moctes 2 Tty &/14/19

Print Name v Signatdre Date
Reviewed By:
e Richoe ()t Hottse! e
Print Name o Signature Date
For Office Use Only
OR Doc Type: WMU Code(s):
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299-W6-17 (C9738)

Log Data Report
Borehole Information
Log Date ‘ 2019-04-09 | Filename | C9738 HG-NM 2019-04-09 | Site 200-ZP-1
DTW! (ft) DTW Date DTW Source | Drill Date | Total Depth (ft) Depth Datum
300.4 04/04/19 Freestone 04/04/19 489 Ground Surface

Casing Information

Stickup | Diameter (in.) | Thickness
Casing Type Drill Type (ft) Outer | Inside (in.) Top (ft) Bottom (ft)
Threaded Steel | Air Rotary TC? 11.87 | 10.75 0.56 0.4 AGS? 150
Threaded Steel | Air Rotary TC 9.71 8.85 0.43 4.4 AGS 466.4

Borehole Notes

The onsite geologist provided the total depth and casing depth. The logging engineer measured casing stick-up
using a steel tape measure, casing diameter using a dial caliper, and thickness using a precision wall-thickness
gauge. Maximum logging depth achieved was 468 ft, approximately 1.5 ft below the reported casing depth. The
geologist reports drillers encountering basalt at approximately 479 ft. The remainder of the borehole was drilled
without casing which was not logged. Zero reference is ground surface.

Logging Equipment Information

Logging System Gamma 4NC Type 60% Coaxial HPGe (SGLS) *

Effective Calibration Date | 12/19/2018 Serial No. 45-TP22010A

Calibration Reference HGLP-CC-178, Rev. 0 | Logging Procedure SGRP-PRO-OP-33023, Rev. 0,
Change 2

Logging System Gamma 1LD Type 60% Coaxial HPGe (SGLS)

Effective Calibration Date | 12/04/2018 Serial No. 47-TP-32211A

Calibration Reference HGLP-CC-175, Rev. 0 | Logging Procedure SGRP-PRO-OP-53023, Rev. 0,
Change 2

Logging System Gamma 4MC Type He-3 (CPN 503DR) NMLS °®

Effective Calibration Date | 12/20/2018 Serial No. H340207279

Calibration Reference HGLP-CC-179, Rev. 0 | Logging Procedure SGRP-PRO-OP-53024, Rev. 0,
Change 2

Logging System Gamma 1HD Type He-3 (CPN 503DR) NMLS

Effective Calibration Date | 12/04/2018 Serial No. H310700352

Calibration Reference HGLP-CC-176, Rev. 0 | Logging Procedure g(;;l:go-op-s 3024, Rev. 0,

! depth to water inside casing

2 Temporary casing

3 Above ground surface

4 Spectral Gamma Logging System
° Neutron Moisture Logging System

Bay West LLC = Five Empire Drive = Saint Paul, MN = 55103-1856

2439 Robertson Drive * Richland, WA 99354 « www.baywest.com
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SGLS Log Run Information
Log Run 3 4 5 Repeat 6
HEIS Number 1021053 1021054 1021055 1021056
Date 02/28/19 03/04/19 03/04/19 04/08/19
Logging Engineer Melsne;/rll\/lcaell Spatz/Meisner Spatz/Meisner Spatz
Start Depth (ft) 0.0 120.0 35.0 145.0
Finish Depth (ft) 121.03 146.02 50.01 337.01
Count Time (sec) 100 100 100 100
Live/Real R R R R
Shield (Y/N) N N N N
MSA Interval (ft) 1.0 1.0 1.0 1.0
Log Speed (ft/min) NA NA NA NA
Pre-Verification C9738DNC2019 | C9738DNC2019 | C9738DNC20190 | C9738ALD20190
0228AVO0CABI | 0304AVO00CAB1 | 304AVO00CABI 408AVO0CABI
Start File ADO000000 BD012000 CDO003500 ADO014500
Finish File ADO012103 BD014602 CDO005001 ADO033701
Post-Verification C9738DNC2019 | C9738DNC2019 | C9738DNC20190 | C9738ALD20190
0304CVOOCAAI1 | 0304CVO0CAA1 304CVO0CAA1 408AVO0CAA1
Depth Return Error (in.) 2.0 low N/A 1.0 low 1.0 low
Tip of sonde
Comments None None covered in silt None
upon extraction
Log Run 7 8 Repeat
HEIS Number 1021057 1021058
Date 04/09/19 04/09/19
Logging Engineer Spatz Spatz
Start Depth (ft) 336.0 285.0
Finish Depth (ft) 468.01 317.02
Count Time (sec) 100 100
Live/Real R R
Shield (Y/N) N N
MSA Interval (ft) 1.0 1.0
Log Speed (ft/min) NA NA
Pre-Verification C9738ALD2019 | C9738ALD2019
0409BVOOCABI1 | 0409BVO0OCABI1
Start File BD033600 CD028500
Finish File BD046801 CD031702
Post-Verification C9738ALD2019 | C9738ALD2019
0409CVOOCAAI1 | 0409CVO0CAA1
Depth Return Error (in.) N/A 1.0 low
Comments None None

Bay West LLC = Five Empire Drive = Saint Paul, MN = 55103-1856

2439 Robertson Drive * Richland, WA 99354 « www.baywest.com
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NMLS Log Run Information
Log Run 1 2 Repeat 9 10 Repeat
HEIS Number 1021059 1021060 1021061 1021062
Date 03/04/19 03/04/19 04/09/19 04/09/19
Logging Engineer Spatz Spatz Spatz/Meisner Patterson/Meisner
Start Depth (ft) 0.0 130.75 146.0 250.0
Finish Depth (ft) 147.02 144.76 300.03 266.02
Count Time (sec) 15 15 15 15
Live/Real R R R R
Shield (Y/N) N N N N
MSA Interval (ft) 0.25 0.25 0.25 0.25
Log Speed (ft/min) NA NA NA NA
Pre-Verification C9738DMC2019 | C9738DMC201903 | C9738AHD2019 | C9738AHD20190
0304AVO00CABI 04AVO00CABI 0409AVO00CABI | 409AV00CABI1
Start File ADO000000 BDO013075 ADO014600 BD025000
Finish File ADO014702 BD014476 ADO030003 BD026602
Post-Verification C9738DMC2019 | C9738DMC201903 | C9738AHD2019 | C9738AHD20190
0304BVOOCAA1 04BVO0OCAAL1 0409BVOOCAA1 | 409BVO0CAALI
Depth Return Error (in.) N/A 0.0 N/A 1.0 low
12” of sonde
Comments None covered in silt upon None None
return

Logging Operation Notes

A centralizer was installed on the sondes. Verification measurements passed the acceptance criteria.

Analysis Notes

Analyst

P.D. Henwood

Date

04/30/19

Reference(s)

SGRP-PRO-OP-53040, Rev. 0; SGRP-PRO-OP-53051, Rev. 0

Casing corrections for a 0.56 and 0.43-in. thick casings were applied to the SGLS and NMLS log data.

For the SGLS, a water correction was applied below 300.4 ft.

SGLS spectra were processed in batch mode in APTEC SUPERVISOR to identify individual energy peaks and
determine count rates. Concentrations for the SGLS were calculated in EXCEL templates identified

as DNC20181219 and ALD20181204 using an efficiency function and corrections for casing and dead time as
determined by annual calibrations.

Casing diameter and thickness corrections for 0.56-in. thick, 11.87-in. OD casing were applied to the NMLS data
for the first casing to 147 ft and for 0.43-in. thick 9.71-in. OD for the second casing. Integrated with the casing

diameter and thickness corrections is an initial count rate correction for a sediment composition of a 50-50% ratio
of basalt fragments to quartz sand (HGLP-OTH-028).

NMLS data are reported in counts per second for the entire length of the borehole. NMLS data are also reported in
vol% moisture. Conversions from count rate to vol% moisture were performed using EXCEL templates identified
as AHD MCNP_assay and DMC MCNP _assay.

Bay West LLC = Five Empire Drive = Saint Paul, MN = 55103-1856

2439 Robertson Drive * Richland, WA 99354 « www.baywest.com
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HGU?® is an empirical unit of gamma activity proposed as a means to standardize gamma log response across
multiple logging systems with different response characteristics. The HGU is defined in terms of measurements in
the Hanford Borehole Calibration Facility, and the magnitude is selected such that 1 HGU is approximately
equivalent to typical Hanford background activity, based on data from background samples as reported in
Hanford Site Background: Part 2, Soil Background for Radionuclides (DOE/RL-96-12).

Results and Interpretations

No manmade radionuclides were detected in this borehole.

Bi-214 energy peaks at 609 and 1764 keV are plotted on the Combination log plots. These energy peaks are used
to calculate naturally occurring U-238. Where the concentrations diverge, radon (Rn-222) is indicated that has
disrupted the secular equilibrium (activity of the parent is equal to the activity of its daughters) between the parent
U-238 and its daughters below Rn-222 in the uranium decay chain. It is interpreted that intervals of relatively low
moisture that coincide with relatively high U-238 using the 609 keV energy peak suggest partial voids behind the
casing where radon is trapped and neutron count rate is low. For example, this may be occurring at approximately
180, 193, 217, 230, 246, 263, 275, and 297 ft.

The neutron moisture log primarily responds to moisture present in the surrounding formation. In general, an
increase in count rate reflects an increase in moisture content. Moisture content generally increases as the
sediment becomes more fine-grained. For example, moisture content would be expected to be greater near the top
of a fining upward Hanford flood sequence.

The almost rhythmic nature of the highs and lows in the moisture in the absence of any significant changes in the
K and T logs suggests that the nature of the sediments are not changing significantly and the possibility of the
driller introducing water during drilling is a distinct possibility. For example, water may have been introduced at
250 and 265 ft. Water was apparently introduced into the bottom of the first casing where elevated moisture is
observed at 143 ft.

The KUT and moisture repeat plots indicate that the systems were working properly.

List of Log Plots
Depth Reference is ground surface.

Manmade Radionuclides (0-480 ft)

Natural Gamma Logs (0-160 ft)

Natural Gamma Logs (160-320 ft)

Natural Gamma Logs (320-480 ft)

Combination Plot (0-120 ft)

Combination Plot (120-240 ft)

Combination Plot (240-360 ft)

Combination Plot (360-480 ft)

Combination Plot (0-480 ft)

Total Gamma & Moisture (0-320 ft)

Moisture (0-160 ft)

Moisture (160-320 ft)

Total Gamma & Hanford Gamma Unit (0-480 ft)
Repeat Section of Natural Gamma Logs (35-50 ft)
Repeat Section of Natural Gamma Logs (285-317 ft)
Moisture Repeat Section (130-144 ft)

Moisture Repeat Section (250-266 ft)

¢ Hanford Gamma Unit
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Natural Gamma Logs
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Repeat Section of Natural Gamma Logs
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WELL SURVEY DATA REPORT

Project: Prepared By:
Neil P. Fastabend
Company:
) CHPRC
Date Requested: Requestor:
06/13/19 Matthan G. Wilson (CHPRC)
Date of Survey: Surveyor / Company:
06/17/19 Lawrence B. Munnell / CHPRC
Description of Work: Horizontal Datum: NAD83 (91)
Obtained final survey coordinates (C/L Vertical Datum: NAVDS S
Casing) and elevations of ZP-1 Well C9738 - -
(299-W6-17) located northeast of T-Plant in |YNits: Meters
200W Area. Hanford Area Designation: 200w

Coordinate System: Washington State Plane Coordinates (South Zone)

Horizontal Control Monuments:
Washington State Reference Network

Vertical Control Monuments:
2W-5 (CHPRC) and 2W-18 (CHPRC)

Well 1D Vel Name Easting Northing Elevation
Cc9738 299-W6-17 567767.41 - 137473.37 . Center of Casing
220.997 +|Top nner 4"casing, N.Edge
221.321 - |Top outer casing,i.Edge Stamped "x"
220.564  |oxass survey uarker
Motes:

Brass Survey Marker elevation was taken on top of domed brass cap in concrete.

Equipment Used: Trimble R8 RTK GPS
Trimble DiNi 12 Level

Surveyor Statement:

I, Lawrence B. Munnell, a Professional Land
Surveyor registered in the State of Washington-
(Registration No. 16216), hereby certify

this report is based on a field survey
performed by me, or under my direct
supervision.

Page 1 of 1 A-6003-659 (REV 1)
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Well SUMMATY SHEEL ... .ttt et et e
2 70) (<] 10 (S e Pt
Drill Cutting PhOtOZIaPRS . ... .ooiiiiiiieie ettt ettt e et e et e et ae e e et e et e e e ae e ae eaeennes s
Well Develepment and Testing Data ..........oo.iiiiiiiiii et e e e e eeee e aea e s
Log Data REPOTt ...ttt et e et e e et e et e e ee e e et e e aaeae e aaaaneaas
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WELL SUMMARY SHEET

Page 1 of 6

Well ID : C9740

Well Name: 699-44-70B

Start Date: 4/8/2019

Project: 3 Monitoring Wells in 200-ZP-1 OU

Location:360m S. of weather station|Finish Date: 6/27/2019

CONSTRUCTION DATA

GEOLOGIC/HYDROLOGIC DATA

Description

Depth in

Diagram Feet

Lithologic Description (ft bgs)

Concrete Pad: 0.50 ft

0.0 - 15.0 Silty Gravel (mG)

above ground surface (ags) - g
. . - / = A
6-in. Protective Casing: g %
3.00 ft ags - 2.10 ft SIS0
below ground surface (bgs) :i
/\\j‘ RANAN
Type I/II Portland Cement Grout: 7 INAA %
- A AN
0.0-9.6 ft bgs A A
A A 15.0 - 20.0 Gravel (G)
NARNA AN
ANTANATAY
4-in. LD. Schedule 10, Type 304/304L, m m 20.0 - 25.0 Gravelly Sand (g5)
Stainless Steel Blank Casing: N N
2.39 ft ags - 400.24 ft bgs =t g/;‘,;ég
A g\:\;\v\\ﬁv\ﬁ 5/ 25.0 - 30.0 Sandy Gravel (sG)
3/8" Bentonite Crumbles: A 3/’}\\;\\&\& : :
9.6 -316.7 ft bgs AL \?\/&S//& 30.0 - 55.0 Gravelly Sand (gS)
A A
AN INGAYAYAY
NN
Stainless steel centralizer % g\\‘f%§
installed above and below ] N
screen and every 40 ft NIA YA
RAAA ROAA]
A A
MNAY NANA
NI AN
% % 55.0 - 75.0 Sandy Gravel (sG)
A A
AR A
INAR
7, N A
Reported By:
Lindsey Getchell Geologist }L{M ML 5/21/2019
Print Name Title / Signature Date
Reviewed By:
dedp\&& Kichgd— Wedl (onedinatne el
Print Name Title Signature Date
For Office Use Only
OR Doc Type: WMU Code(s):

B-1
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SGW-63811, REV. 0

WELL SUMMARY CONTINUATION SHEET Page 2 of 6
Well ID: C9740 Well Name: 699-44-70B Project: 3 Monitoring Wells in 200-ZP-1 OU
CONSTRUCTION DATA GEOLOGIC/HYDROLOGIC DATA
Depth in :
Description Feet Grff;c Lithologic Description (ft bgs)

<3(55.0 - 75.0 Sandy Gravel (sG)

4-in. I.D. Schedule 10, Type 304/304L,
Stainless Steel Blank Casing:
2.39 ft ags - 400.24 ft bgs

==
175.0 - 80.0 Sand (S)

180.0 - 90.0 Slightly Silty Sand ((m)S)

3/8" Bentonite Crumbles:
9.6 - 316.7 ft bgs

90.0 - 115.0 Sand (S)

[115.0 - 120.0 Slightly Silty Sand ((m)S)

1120.0 - 125.0 Sand (S)

4125.0 - 130.0 Slightly Silty Sand ((m)S)

{130.0 - 195.0 Sand (S)

A-6006-992 (Rev 2)
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WELL SUMMARY CONTINUATION SHEET Page 3 of 6.
Well ID: C9740 Well Name: 699-44-70B Project: 3 Monitoring Wells in 200-ZP-1 OU
CONSTRUCTION DATA GEOLOGIC/HYDROLOGIC DATA
Depth in :
Description Feet Graphic Lithologic Description (ft bgs)

Log

[130.0 - 195.0 Sand (S)

170

4-in. I.D. Schedule 10, Type 304/304L,
Stainless Steel Blank Casing:
2.39 ft ags - 400.24 ft bgs

3/8" Bentonite Crumbles:
9.6 - 316.7 ft bgs

i1195.0 - 205.0 Slightly Silty Sand ((m)S)

-205.0 - 210.0 Silty Sand (mS)

£1210.0 - 215.0 Gravelly Silty Sand (gmS)

[215.0 - 225.0 Silty Sand (mS)

1225.0 - 240.0 Slightly Silty Gravelly Sand

{(m)gS)

71240.0 - 250.0 Gravelly Sand (g5)

3250.0 - 255.0 Sandy Gravel (sG)

O
\f;\/\ 255.0 - 345.0 Gravel (G)

A-6006-992 (Rev 2)
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WELL SUMMARY CONTINUATION SHEET

Page 4 of 6

Well ID: C9740 Well Name: 699-44-70B Project: 3 Monitoring Wells in 200-ZP-1 OU

CONSTRUCTION DATA GEOLOGIC/HYDROLOGIC DATA

Depth in

e - Graphi
Description Diagram Feet TP

Lithologic Description (ft bgs)

4-in. I.D. Schedule 10, Type 304/304L,

B L] 255.0 - 345.0 Gravel (G)

270 e

Stainless Steel Blank Casing:

2.39 ft ags - 400.24 ft bgs

3/8" Bentonite Crumbles:

9.6 -316.7 ftbgs ——— 3.

300 ~ 0"&=Qj al

1/4-in. Coated Bentonite Pellet Seal:

316.7 - 395.5 ft bgs

| |
o

5| Static Water Level: 323.34 ft bgs (7/1/2019)
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1345.0 - 350.0 Silty Gravel (mG)

1350.0 - 390.0 Sandy Silt (sM)

B-4
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Lithologic Description (ft bgs)

71350.0 - 390.0 Sandy Silt (sM)

390.0 - 395.0 Silty Gravel (mG)
05.0 - 497.0 Gravel (G)

1 4

GEOLOGIC/HYDROLOGIC DATA

Graphic
Log

bRop (Yo
55900 390755900 23208
A P AR AN LA

%w%%%% mwwvwwwmo%o e Wuumwo %m 5

i
AN RS

Project: 3 Monitoring Wells in 200-ZP-1 OU
Feet

Depth in
370

400
420
430

440
450

SGW-63811, REV. 0

Diagram

ey
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| Well Name: 699-44-70B

WELL SUMMARY CONTINUATION SHEET
CONSTRUCTION DATA

Description
Stainless Steel Blank Casing:
2.39 ft ags - 400.24 ft bgs
1/4-in. Coated Bentonite Pellet Seal:

4-in. I.D. Schedule 10, Type 304/304L

Well ID: C9740

316.7 - 395.5 ft bgs

8-16 mesh Silica Filter Pack Sand:
395.5 - 426.1 ft bgs
4-in. I.D. Schedule 10,

Type 304/304L, 20-slot (0.020 in.)
Stainless Steel Screen:
400.24 - 420.27 ft bgs
Stainless Steel Sump:
420.27 - 423.25 ft bgs
426.1 - 510.1 ft bgs

4-in. I.D. Schedule 10, Type 304/304L,
1/4-in. Noncoated Bentonite Pellet:

A-6006-992 (Rev 2)
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SGW-63811, REV. 0

WELL SUMMARY CONTINUATION SHEET Page 6 of 6
Well ID: C9740 Well Name: 699-44-70B Project: 3 Monitoring Wells in 200-ZP-1 OU
CONSTRUCTION DATA X GEOLOGIC/HYDROLOGIC DATA
Depth in -
Description Feet Grig;uc Lithologic Description (ft bgs)
B2 UEE405.0 - 497.0 Gravel (G)
470 g%@obqu(
e
1/4-in. Noncoated Bentonite Pellet: ] c[‘;o;g%‘% 5
426.1-510.1 ftbgs —————E - %y orice e
o
_z;o‘z:;gcéhb
480 ——35 L
7y cgbt‘%oooa
2
— BT
U0 AEE
e
490 —— 45
—B]
RS
BSOS
R
] ‘*@Qmil’ff 497.0 - 510.7 Basalt
500 T
510.1-510.7 ftbgs — oo —
] Total Depth: 510.7 ft (5/14/2019)
520 —
530 ——
540 —
Straightness Test: Pass, 05/30/2019 ]
Depths are in ft below ground surface. —
Borehole drilled with 11 3/4-in. O.D. —
casing from 0.0 - 163.7 ft bgs —
Borehole drilled with 9 5/8-in. O.D. 550
casing from 163.7 - 360.9 ft bgs ]
Borehole drilled with 7 5/8-in. O.D. ]
casing from 360.9 - 501.0 ft bgs ]
Borehole drilled with 6 1/2-in. O.D. ]
drill bit from 501.0 to 510.7 ft bgs. 560 —
All temporary drill :
casing was removed from the ground.

A-6006-992 (Rev 2)
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SGW-63811, REV. 0

BOREHOLE LOG Page 1 of 13
Date: 4-/p-2.0/9
Well ID:  CH 7450 [ Well Name: (99 -4 -F0& Location: 2,0 Sk oF Weether Stexion
Project: inciaiation of 3 pronidpciaa vielis in 2002 p-1oU | Reference Measure Point: G,.quﬁ SuLace
Graphic ~ sample Description: Depth of (h‘;.)mnl;ugrliltlsi:g Method
Dept 1) | sampe| 0 Segzﬂfn"; e, Sran S DSUuton Cr s . | et Sompr S e
D — | - 15" Siby Geaved (m): 4 =457 o2 l0dm =157, [N Hazery Z)g'l(,as‘ with "3
_ T IND 431 VE-¢ Fz,b,aug o, WMas 4oy QQQ\"M %(;(;,mm‘;b Temp-Cosing 0.0- W33
] 0 25Y. Fel, 157 mall, Sup dng - ena, 45’5/8“.,!(;33 3o, 58,
] 023 @S NF-NC sand, mad Soce 257 Fel_F5.maf, ang, moist ('S 3.0-U86.H, % Mreiconbir
| 40 bel, 25y 4[5 - Olive bun. 496.5- G0
5 ] G’] collecred evens 5?1 ordr\moe_
] Ir\\\'(\'b\u:u
\D—C B0 Gb MF-Mad Q0,834 ¥ S, MAy ¥ DImy, .,
1
] S:7-SyHiz- Pave "Irau.nsh olun.
\5_6 ‘.-9:" is'-20": Gravel[G)- 3=85. S 07 = 57.
] "2@5@%3 NF-C gety NG (S s YW JOmM med Sack, 307, Fek G0y
e %20 0%
| 7 ::"‘9° l’ho&' Jub-'arm —Sub .
— ?;ég‘?f’i:%s NEAL $and, modk So 4, Sub-dng, dhew, wea¥ cxa el 2.5y 9[-
] A RZAL: 96ayis b Yun, 25754 354 wal.
QO_Q #2025 ém\wllj San (55)'4=107 5-707. mzr0x
'_ G V- cpob &M lew.mm 2mna, mrmbou Yo' {&Q Loy Mﬂ@
" dnA - Subam
] 5 VFf\fcsfmol "o | soct V7 be) 507, ek, sub-ang ey, caq
| Hel, ’Lé’\f Yz -dack geay(h bW
35 G 5.5 2-5"30 Scmd Grawd(sé) 40/ 5=30) w=ID ).
| b { '.'a‘: G:NE(, 130 Q¥ 1Smm oy, Woman, mod Soct o7 L4 (o0 Wal,
_ ol 9 g -5ub end
] "_;S 0\l sun WeAl$ ock GOV Fel 40/ mpd, ang  moitt, 19 el
] 2.5y 4/7- Ohwe Yown.,
50 30'-55' Cm\mm Sand(45) az10t 52857, m= Sy,
_[7 0 VE-Med oda 039G Zmen yna s Sywan  mpd Sock SOV fel
] 507 ek, Sq\;am Eubrml
| S:¢- \tr,s(mA mn/lsoa; 75V, 62 157, tu€, subowin, dry , weok
- Fiin W, 5 573-0lipe..
k2N
Reported By :
L.m‘!m Mzheu Oreolog st % el 410-49
Print Name T Title I Signature Date
Reviewed By: N
i Sringer S Cedoaist  (C ﬂm@%;; 259
Print e TiﬂU Signét, Date
For Office Use Only MY
OR Doc Type: WMU Code(s):

A-6003-642 (REV 1)
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SGW-63811, REV. 0

Page_2 of |3
BOREHOLE LOG (Cont.)
Date: 4 - 15 - .[ﬁ
WellID: .9 FHp [WellName: 9T -44 -FoR | Location: of "
o Comments:
Depth Sample Geaphic Sediment Classification mﬁﬂ%cmor Moisture Content Depiivol Casng, Drilling Msthod,
() Log Sorting, Angularity, Mineralogy, Particle Size, Reaction to HCI, Other | S2mPling Me‘{‘;‘,’élsgr{;l';’f’ Size. Water
35 1( 12055 Gravel by Sard (85 :9710%. o= S5, m =5 lq‘racrmuh\l.% s 513';‘.,'g\0“§
Teowpcastn 0.0- 1633 q5&: [8"%s

@25:(3%) 3=20y =35, m=S¥.

G '?'("4'\‘ Hrwen max’{'?mm

N

\m&z-ac.a o?‘s l&f‘ 3000

S JI\Jf \lOSar\}

50Aes . (10do somples wllendd

eho(aS)

Simoist 1.5y 4[3-0live .

[A)
N n'F\' ar c‘ncn%& n \h%

WEHED)

G: ¥ NFoob ANAY fram., AL Yo

S INEA- \{c_c;w.l el| 52(4— SO vaond G0V Cef dndy

dry, 5y S5(3- -OLve

250" (43) Sarm a8 aloove .

\35'—15' ‘hn,aj,, Oraned [3G):8-35 7., 545, W= T,

:Vt- wr Z

Jax [Omm ma&ﬁor& 5050\ S0).wal

bm-am 1 sub-cnd.

2 5 FNGsa

S0 Fe4 SO} Maf Sub'ﬂ.u%

18 FoNCoaunk, mostly Ve spud et Sorte,
.-: a‘l'g wRalk v ,gn ﬁ [ ﬁg; &olg!-?&% dern-503 m@toﬂi%
¥ - (260" (36)

39y sS/i- 40ou, T mica..

265'-(s6)

S 4SY. kA S57-mal, ryn el Sy 5z - alive 902y .

230" (s6)

G- g 1 3 ppy, A% Y i, S -«

S 5\{ Sh- Gmu

Reported By:

LindS<y G’Me[ l

Geploasst

Lty Mese

Yy-10-19

" Print Name

= Title

/[ Signature

Date

B-8

A-6006-993 (REV 0)



SGW-63811, REV. 0

BOREHOLE LOG (Cont.)

Page_3 of (3
Date: 44~ 10 - /9

WelliD: ¢ 9740

[WellName: ,99-H4-Fpg | Location: 2¢,0m

Sr:l rfh 0‘ Nm.T.kl.{ g'fc«:n.on

Depth

() Sample

I ription:
Sediment Classification, Grain Size Distribution, Color, Moisture Content,
Sorting, Angularity, Mineralogy, Particle Size,Reaction to HCI, Other

Graphic
Log

Comments:
Depth of Casing, Drilling Method,
Sampling Method, Sampler Size, Water
Level, Other

75|

- 80':5and(8) G=Tr, s = %Y _m=los,

SV -med tand w/TC & Sand. Magcity NE-Fgand wel]

“\r?n'mnabﬁ“.‘m with \\3“4"
0SS vemgy tag'\r\a 001633,

90!& 4oy Cef, @Mn’lmﬂ Sw}mw\« Am smm ran Hed,

ﬁsm v 5(8 st

2. 5-‘! 6/4- leMJJnM!A own, m:cq nms.e/n-t

200.0. Ut s X

fh: L"W mﬂé_ﬂf.”l,&h(zl‘h»\

“aloB th':l"hss &rghm]g_

5/‘1 i 6\\4’ the huin. Mica p\ram{;

b0'-90': 51.4h+tv\ S:Jﬁsamf{)m)g\\ “B=04, 6= 801 mz207., oliemdxuz.q.ﬂi:;%
S: VF";’Sand 357, FrJ 654 wmaf, a\m (T eT) Ho\ 2.y |t h-r\r\olmégt‘.

M. M Ca plast ctd -
v (@]

@85 imS -

S M UT-med Send.

:'QO -)15': Sand [5): 9= SV, S=For m=5TY. Yero

E1NE- med peb, avg Grum, MruL I moo‘\sm-t- ‘io}-imu{f{iv

Pk, C4|Caf€ou£ 9+vnm A Al mt\

Sty ng o fel, 2. Sy bl4- l-ﬂh-} y€llow i3 bon,

S: UF’“DW W\oo\ Suﬂ‘ sy CM 3&'/ traf sue-ang drg,

295':($)

SIAF- \JCsomol, 2.5y 5”""““?“*’ olive bwry.

Glop' :[8)

S L -VeBand, well So % S0 L) D). maf, Sub -

by, 25y §[2- Jray 154 bwn

Gy VF- Fw,\a Bt & Mg

IOS-: G &&05'{ 9) =Ty S:‘"’f‘j.' e Sy
“0__ G @N0':(6) Sawe oy above.
Reported By:

LindSeu Gedahen

G&d!oa. Bl

Y Aoy ML doyp 49

J Print Name

\vam —

Title

/Signature

Date

B-9
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SGW-63811, REV. 0

BOREHOLE LOG (Cont.)

Page - of |3
Date: L{-,\o-«l‘q

G'E peb OV |0w\m'

S Lock 7 m Sub-

Well ID: 934 p | Well Name: (,99- YH -FoR | Location: 2y Gyirh Wieerher Saexion
- Comments:
. Sample Description: ST
Derfm Sample Gltaphlc Sediment Classification, Grain Size Distribution, Color, Moisture Content, Sar:elprt\h %gﬁg&ngs'g:mg? g?zeetzh(\)fs;ter
(f) °g Sorting, Angularity, Mineralogy, Particle Size ,Reaction to HCI, Other ping : P '
Level, Other
56— G (IS - 120" :Slightly 5tk S aud [(m3): 4257 32 42, =1t Blic Lozecy Dn“mgwwh“g

Ay

5\%“ |
oy,

8: UF- NC Sind el Sock Ho'4 21, GoYm af, Sub-cina, e St

("8 20049 S b (Fhe

i kel 2 Sq S[y- }-m olive bum, W : lpur ptnmwm

120126 54 d (9): 320, 5= 957, m= 57,

byr 4G S B0 bes (k|
S0 N

2 Med -NC spnd, wett So ¢4, 50 Let 3% gl Sub And,
dng, vt bel, 28y ST2-30au sk buwn.

d/\r.-‘\nc. An \\‘f»\o‘aﬁh -
Q S

Nl15-130" :Sighity Sitgy Sandl(In)S) 6= 5877, m=uy,

S:\f-ve 5ani well Sort, Yoy.0d Go . meaf waam; Wig St Ty

W], 25y St - hﬂh%cfve Vit P iatd Sank -gins.
M Lo plarticuy -

130195 %and[5)3=1c 52957 w57,

SNE-Lgaud . Wl G o1 Lol 4o, asud -ang,dry g

wlltel. 25y 52 —6(W¢\3L own. Mica eroaant -

2135 - ()

S:ANC Cand Sf‘mnﬁ o bel,

@140 :($)

St ¢ VFsand = CSand A0l 5.3

@145 () 820755157, m=5.

S VE-med sand qaun size.

Clo':($) 9= Tr, $2957. m=sy

56
1 | G] S AVE-L suud 5 nmmé’k
| W Cakayreous Oe,\a\ Shona VA Wed -
Reported By:
Livd Seas Get el __Geangist :Zfﬁ,u/, W Y-10-19
J Print Name [ Title /Signature Date

B-10
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G

Page 5 of )3
BOREHOLE LOG (Cont.)
Date: - jp- |9
WellID: £ 9340 |WellName: ¢39- HY -FpR | Location: Z7,00m Cizh Wewtbur Carmion
Depth Graphic Sample Description: .
) Sample Lo Sediment Classification, Grain Size Distribution, Color, Moisture Content, Depth of Casing, Drilling Melhod,
g Sorting, Angularity, Mineralogy, Particle Size,Reaction to HCI, Other Saping Met::siéISgl;r;‘;‘ael:er S A
}55_ 6 1%0'- ,‘?5 Sand (£) 3> T'/ 5= 75'7 m= 5. ﬂ!f Qﬂcx‘uDﬂ\Lm w\'t'h “‘.ﬂq"
_ ; @l'ss [5Y 10615‘ 51
_ S ANE-VE Sawh grain Size 29 \Ln‘s.?,-‘zmp‘.:lf"ﬁ:; {(.“f%;
i OO 0S4 Preicnar bir |
o Eo5e Slo-q‘bgs_émh_&m@m.
\e0—{ G @3160":[5) 47 14 Sz A7 =T o\lr.cfed_cﬂ&:‘ﬁ&guhms;

B F 0, 494 Tyuns . S, 0k Sp. 50701, ST

hwhc Subdng - Subrepd .

in \\_T \'\6&%\:\.

S So\m ou) 2\ ove -

165" (5)3=5y. 5=4s7 =T

Cl20":($)4=7¢. 5275 m= 5.

S Fe - Cogud w ) 7e NC Sand 4oy, Cel Go- vof, Suhana,

Moisf, 2 Sy- ‘rlﬁ"O/’ur bwny Appox 30/ med Srze

mica —FIm(u.

m - \Iva,h -Size $iE ClaptS

e15'[s)

ST Size of mica Flaxes to N sandl .

@180 :(5)

G: ¥ talcareons Hrace pere.

@185 (9

S A Es-Visand.

@19 (5)
)%—_C—; 5. ¥ Fs- Caud
Reported By:
Lindsey Qotohell Gealosist ;%&7 Uil i
rint Name 7 Title Signature Date

B-11

A-6006-993 (REV 0)



SGW-63811, REV. 0

BOREHOLE LOG (Cont.)

Page_@ofﬁ
Date: 4 -9 - |9

WellID: 9% 4p | Well Name: 997 - 44 - To | Location:3 g, S of weather Sta o
Depth | sample | C™PNIC | o timent Classification %ﬁfﬁf&% Color, Moisture Content Depth of Ci::::‘):””;g Method,
(f) Log Sorting, Angularity, Mineralogy, Particle Size'Reaction to HCI, Other " | Sampling Metll?g‘t/iéls(a)rtl:}p:rer Size, Water
ae-G 195 = 205":3)i gty sty Sand ((m5 ): 39, 587, w5} Bic Loy Deliogaivh W |
o S VE-F sond wTy Me,} Sancd, 0t 50ty ‘40/ Sl o \D‘“&;{mm’ug_aa;lm_
1 2 WA 2.5 414 - ofjce. b i, qs‘ﬁg 2% lda-zeo, 155
| MO ClaSES Jpw «mcd pleahiey. (PR 260.0-U96S", «(g}“rnmm
_ y hix u%q-&&gs._@mh_
0o 6,200’ (m)S) 4-0, 5= 857 m= 15 ¥ scomles_¢oll
J 3 2. 51 Sl4- lqu' olivg bym. P-@MHAVIH of r‘nmm’ \0 \\T\'\o\cnu

ofqmn(,s (roots).

205"-240": Gilky Sand (mS): 4T, 5357 m=257.

SIVE-F cmnd wits med san), well Sotk 0/ (07 maf,

Sub-avg, moeidt vin Hel 25y S/4- Light olive buon,

210" 1S’ éimwhq} f-quSavd(Amg\ 9=l07. 5z 40/ m:=30).

71 9: Med -VC pep awi 20 mn, maﬁ.(ﬁmm thSow Y2

Bl SV MAf, sub-rrd.

1S NF-FPiand, well Svet, 407 ¢ G mat, Sub-ang most,

Yth HM 2.5v5/4 /mH olive b .

“1215- 225" 3:J+u5anJ(mS ): 3-7¢, 32607 Mz HoY.

SVE- Fgmn) wellsark 407 g &07 maF Sulp- Ang,moilt

LS TLANENTY Sly- thﬁfM’- bwn.

@120 (m9)

219"~ 140 :Slighily ity 4cavelly Sand (m3S): 3=701,5:65,

L70lm=157 G VE- tied p()o wltr. UCJFWJ-quhcob W 10nm,

| S VFomedsand, well Sort, 407621 GOY s S b “dr, Moty

3k, oS \. Le) o7 S 2 S -1

o WA 2.5V S14-1i9btove. Youn -

@®2%0- (IM)\S‘) 3215y, ST mASY.

@: ‘lﬂmb—swu b, aum’bmm mas € (1Duus , 000 Sovt,

- Subvrd 4 trd,
_ ST L VE-F Sand.
Reported By:
umqsau Getzhed ) 6 altg it Z»@w W 4-19-19

Print Name

Title

[ Signature

Date

B-12

A-6006-993 (REV 0)
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Page F of \3
BOREHOLE LOG (Cont.)
Date: -19- (9
WellID: C7FHp [Well Name: G9-H 4 -Fpg [ Location:3Gpm S 0€ Wen Hour Station
e Comments:
; Sample Description: —~Omments.
D(ef;t))th Sample Grf;;m Sediment Classification, Grain Size Distribution, Color, Moisture Content, San?:ILi)r:g ﬂ:t::z:;gé : i'rﬂi:)hlzg g?:gf%gé“er

Sorting, Angularity, Mineralogy, Particle Size,Reaction to HCI, Other

Level, Other

4

135G

225240 :Slightly i r+uarmzqsml m>a$) 4210, ={3

YA “\r Qb‘l’tﬂ;hh\\\m with \\ajjf

lDSB::Tpm.rm\m O0.0-UaR R,

m= 15 7.

135" ((myaS): 93107, ST =20,

gs'es, \8"‘" \m's‘uapo

G-y \E- MeAw\; Ot\l“g-\rlOmm mm-l'ﬂmw Swh -

350 [(F%5 2600, 4GS s |

q’mh Sulo- rnd

(FTN Y [

S: 1§q 5/ - Aqh-i'ohw bwn.

140'- 250" vae\lq gahd{a\S) 3=Ivy. 5= 85/ M5y,

(ieah mﬂ&s_t&.gﬂd_c_c%_

G:F-medpen (g ?,om_ ey Eomn, raaar 50\”7 (0Y-Le),

407 maf, Sup - Ma

1 S VF-med sand wc!woch oy El H Z-QQESM}Q’% Mot

Thn HeA, ZSY ‘l.“j Ohve bwn.

€ 245" (55)9:157 5807, ey

G Sub-¥ nY 4o rnd dMulﬁ.n'}u

250'-155': Sandy Gravel SG) 4=357 55457 0= Tc

@:FNe 4 20 o o L O?.J..w’h'lﬂrjfo(-i: SD2.46,507 maf,
tnd 4o Sub -vnd.

= 0 SINEACS

ort /- Sup-Ang o5k AN

Bel 2.5y 41y -0)kve own.
L55-345": buave) (6):9:80) s-|5 /. ,m=57.

Sub-tnd toy

\F-C s S, Lsy.

A SV o nad 066 ) el < tmua, subug , Aty St

o, zsv G[3-light yollopish b wn.
2160 (6)

G:Mat 4 GOwmm

@145 - (6)

G Aad 20ma.

5" el - ok Sovk mo /5,254 94-olve b wn.

@140 :(6)

G: MG 1S v, it b 5w -ang 12 .

S l€= MR Swmd we So, Aew 15y 6f3- Jgh]

Yellow s h b n.

Reported By:

lind Sey Cetche|

Qeolda st

MW 4-19-19

J Print Name

o Title

S:gnature

Date

B-13

A-6006-993 (RFV )
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0,285 :(6)a=%y. S:Sy, m:s7.

1 gl ZSare, mag b S, Sub-rnd o end.

BOREHOLE LOG (Cont) Page Bof 1D
Date: 4 -3 - 19
Well ID: (9740 | Well Name: (99 - %4 -F0 R | Location: 360, 3. of weather Stakom
) i Fioti Comments:
Bept Sample Gl Sediment Classification, Grain Size Distribution, Color, Moisture Content, Depth of Gasing, Drilling Method,
(f) Log Sorting, Angularity, Mineralogy, Particle Size Reaction to HCI, Other Sermpling Me'::\?élsgﬂgfr Size, Water
9:]’5—6 9, l 255" 345" Gravel {G) q= 90/ Sz b/ m=57 ﬂwRo‘mN ‘Dn\\mn. wn\\ B
¥ X €1%5:(6) 3807 5215 7., m>5 . 105, —ernpc ! )
i ¥ 8: Buy A 20mem, 4s ‘3'/8""1(;53 2650 1‘“
_ $:F -V (Cand, mod-well sort, woiot 2.5y 4144 (50 2o Yaes s (I |
| 51 Ohve hwn - Tricond, it UG(.S- SLQ}‘&E?.
1%0— & "“ 2,180 - [G)S ‘35‘/ S3107. m=s7- mwg ro\.\a;r'mf_-t_y%_
_ ~ (- VENC g, 05T B0re s M i, ot S0k, Ao o dhongg in ity |
] 8 N€-L s, -Sork, Sub-q \'Jﬁb{‘-
_ Mmineca) drposits.

SNE -Med sand, mod- wil Sock, dvy , wieal raatd,

L5y b3 - [ight yellowiShh ownn.

€.290:(6)3=85y. $:107. =5 7.

@:Ve-Cen, Mgy zshm mas 3Snwa,5b-ding o

Siyg- C&@lmodsnd: mo._% 2.5y Ml4- Clwc\,w\n

®,295:(6)4°907..S=107. . m> Ty

GNE-mg £e0, WGV Bympn mat ¥ 25 nm , gooc-

mod, Sar{,“ Anq (oroken é) -Subend.

StyF- Vcsm\ mod - W\Sm’-{; dm,zsvols,hqh{;

Yellpw ish \Mur\

€30:(6) 37957, ,5:57, m= Tr.

G' MQJL QSTmm

S:VF- Med Sand .

@25:(G)

G:NE-( e, 94 1S e marc § 4Sman 209~ nd.

@310 :(§)3°907- 3=5Y m>sY.

G:VE- Med peio Wl Comseogh, 499 4 [Omme AT O

- Mmod Spvk -
B S T¢ Loavie Sand, well S0ck,mpi b, 2-Sy 4[4 -Olive
nOAl bwn.
Reported By:
LrMSw Getrhe( ] 660;'0415{7 %ﬂxj W 4-25-19
Print Name Title ﬁ:gnafuns ~ Date

B-14
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(ft)

Log

Page 9 of |3
BOREHOLE LOG (Cont.) t,w_ﬂ
Date: 4-30 - | 9
Well ID: CH#H0 [Well Name: ;77 -44 -F0 & [Location3 oy 3. °+W8mh‘
W EeAFhe
i Sample Description: Comments:
Cispth Sample Braphic | o ouimer Classification, Grain Size Distribution, Color, Moisture Content, Sarﬁslri);g ‘ag:;:j"[gs’fr:g'lr;? SN?:;!??/?Iéter

Sorting, Angularity, Mineralogy, Particle Size,Reaction to HCI, Other

Level, Other

515+ G

3510—61

F}\rE Deling with l]3It-1|“

5 '_'255 345 ‘Gaave[h) 4=Bo)., S=157. m=57.

€3/5:(6)3-857, 557, m=107. % <émg
G:VF- VCoe,\o Ny © 3gw\m Myt SSimn, Pﬁo"'\fmd qslrblg\b Up3R-RL0-O ‘45’3
Sork sub- O-M\‘\'D tnd. 6% 20.0- UG0S ol
St Dw, 1 5\&13 light y efrowis h hwn. %ﬂ big 4665 51.&:3‘%5,
M) L 2 ity lewe (5 0n NCpeo. (areb g

310:(6) 5{1mrc‘rwm in \(T‘f\o\oau

Gye-C el BVAY [Sww M2 U3 B, Sub -Ynd +o

rnd. oo : A

SNF- Med Sand w)hace L+NCsand.

@325:(6)3=801. 5= 20, m=Tr.

A !H'!Zo\q

G oy W 3, SRR,

SNE-C Spmd Wiy, \onwi xnd.

@ 330:(4)

G:M@L\an

€235 :(6)3=804, $=157. =S4

G: A‘FQ‘]’ lommuMmLJ’ 30www

@340:(6)4=85% =107, w557 el Saungle, :T- 00123402

GNT-Svn covo, aww Hﬂm ay T2 8 S mod

Sork 407 f joy. mMal, Sub-"0d Jp vnd.

SE-L sand, moJ-weil Gof-b rhd, wek, weak ven Hel,

L5y 414-0live o um.

45'-350" it by Gearid [mG):4 607, 5215 7. =257,

4 VE-V Cpe b avg > 30mm,Mag 2 Frmm mel s Sock, g0/ fel 19k mag,

Sub-ing 4p vnd -

S:NE- Usand we)) Sork 757664 25 /M. wetno g el

L:5y4/4-0live bwn.

350'- 390" Saw}q St [5M): 457, S=30), m=Fo7.

15 VE- pmea wlTr () Sand, Well Sock, 357 ) 757 .waf,Sub- -an- ()

WEF, 1o vin Wol, 2.5y G- mhneumsh bwn.

m:VFprp-size Clay gieces fow- med plartizidy . Agoroy. Ao,

cla-q PLEcey.

Reported By:

Lmé?sw Gedehed]

G@!oaufbb ;{;/Qu /W(H-go«ﬁ

Print Name

Title /Signature Date
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SGW-63811, REV. 0

BOREHOLE LOG (cont.)

Page 10 of 13
Date: 4 -3¢ — 19

Well ID: {9 340 |Well Name: 0 79 -HH -F0 B [ Location: 3G, 5. of weaFer Staton
Depth Graphic Sl DeAm A Dot Cackis Bt
Sample Sediment Classification, Grain Size Distribution, Color, Moisture Content, epin ol Lasng, LIing Method,
@ Log | St cseatr, ra e vt S ot Conert. | L oo e
35510, [Z= [350-3T0 Sandy SufoM): 3%, 5= 3% moT0 . e Poror Doy wice Woh [0
_ o €355'(yM) Trermp. ebine o.o- 1023 q;ls;;‘él
. T S:VE med Sand. 220 L2~ 20 0 ?S'E:‘ib;\r;
- goadt- aqqes*m"fémmu-(
_ T H96S - 5103 s - (5mb sopiet
360— G v €300 : [sM) 9-T¢ 5= 257, m=757. co“.::(CA—cVUHSf-r or Changeinkiflolegy .
_ LT $:2.5y 5/6- '?qJVH— olye bwp. 20 £ 363 o' added 006102
| = m: ¥ IS7. d@‘j p:em}amu. H").D
35— = __E— @3("5%5“)‘5:‘5.55407-.Wl=997~
_G T, S NE-Fsand.
_ :,.‘;.: m:doy oy ot:ulrsldri.‘:ee’erF«F-bikn‘nb-
to|f,  |[FI= € 370" (M) 4=F c>30/ m=7o7.
B T (A SNF-Mmed Somd, 2.5y /3~ light yeliowi Sh bwy
| o= m - ThicKed, ¢ rm,,q,af,\g Sige c!w; conts {jo ) .
Lo -~ €375 :(sM)3=¢, S=doy. m=Boy.,
_ G] T S NE-F Sand TSy 5;’(9—“?» Ohve o wn.
%Q:G i“‘”j:-" £,380 -Sawme 04 aNove
Bgsl  [Sr= £285 ~ Sarme o alowve .
:5‘70 _[;I __:—F 29p'-395: Snl’mev{)\{mG) 8457.5215). m= 3 0.
_ = _i’é G:VF-( oclo o M4 T S, o Sot, 1o7.Cel 0. maf,
- R Z==| O-Subavy .
| SOV Med Saidl w U 5o b, 507,801 10 1mal Sub-Avg- o we,
k23 i el Sv 2 Olivg, qray.
Reported By: %
Lindfers 6ekrhned Gﬁo{oa\ﬁt /J/W,&( H4-30-19
Print Name Title i Signature " Date
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SGW-63811, REV. 0

BOREHOLE LOG (Cont.)

Page [| of 13
Date: L - 3 | 9

WellID: 09 Fho |Well Name: ;99- H4 -7D B | Location: 30w, 3. 0F wéatner St on
Deoth —_— Sample Description: Comments:
ey Sample raphic Sediment Classification, Grain Size Distribution; Color, Moisture Content, Depth of Casing, Drilling MEthOd’
(ft) Log Sorting, Angularity, Mineralogy, Particle Size Reaction to HCI, Other Sampling Met{n:\?éISg?];:fr Size, Waler
395 > 395 105" 5ilty Sandy braved (s b)a=7p. 55157, m=157 ﬂnﬁomm\w wirh W
17 G316 VE- VC 0tk A4 <1030, M8 Y S, mad o, U016 Fing QAR
TWS  ICTBER] Sub-md 2ind. Sel8 e 133 - 3050 TR
N RS VE-C sand ] 4. NCsang, Well Sprt, 607, eed H0'/vngf, Cubang 1300 406 ' (Mrvicanebic
i 1 rnd, wed, 00 e Yol sy5/2- Olive Gy U9(0.S- 516 b, (o sooriples
< @Lﬂv (MQG\ ol‘.ermd f\)@fui’)'ﬁ nrr\ﬂ:ﬁﬁe
100G "
a (1:VF-C 00,0 L s, mAY I3 Soeinn ore-miod Sorb, Lin litholeny .

Su)oa,ha - rﬂd

398.0-493.0 \nderveamer)

S:VE- ek 5wnd, mod - wedl Sock,

‘glkf"ﬂb/”h‘hl D

4p5'-4GY @'va,l() =BoY, 5=107. =10},

Waler ?amga T-o0z e A5

b GNE prb, mmon’m Fmoe)o a\f4/|0mm MY 2 30mun )

Sock, qa’/fé\ !Blfhﬂ-F waﬂﬂq \"ﬂﬂ

' P|S: \IF-\usaM\ Mo~ M:Ujor-f; 3574y 257 mnf; Sul-ang-cnd, et

flo ¥ Wl 2.5y S14-)ight okve oy .

BHIo : (6) 1=B57. S-107. m=5«

QJ:VF'\IC:‘:eb AR P V1o, 002 % £ TOmma

g5 (G)

4: ﬂr\@ V Sonpn My & 45 papn

Waley Samole,T-003 0,465

@,L{go': [6)3=90/ Sz10 ). meTn

Omw Do, J'VF Lg&,_@&w-bl

}s,' £ed, 15 mo®, nd - Su\orh‘—,}

St Mﬁt;\ -\C Sond, vmr-mo& Sovk, Su - LL! —hmq 7.5y

Sle- Gfd‘qr}‘h hwn Ctments Hon on q‘rwfcz\.

@415 :(g)

G: May 4 35mm, Sl - 40 Sub ~rnd

G130’ (q)

& A ¥ Bewn, mat } 1S, 40 7. £ Gotmpd,

5501 Ed 589 ma€ 25513~ Light olive hon-

Reported By:

Lindsey Retehn enl

G{oloﬂ b

M(MWQBO 17

Print Name

Title

gfgnarure

Date
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SGW-63811, REV. 0

d
Page |& of |3
BOREHOLE LOG (Cont.)
Date: - &~ 19
Well ID: (9 740 [ Well Name: [, 77 -4 4/ - 70 | Location: 340 y, S .ok urtather s
Depth Graphic Sample Description: Depth fCCo_mmgn‘[EI.s: Method
: 5 s il : g 5 . e ot Casing, Drilling etnoda,
(0| %079 | "ag” | St St S S Dttn Cot Mokt S| Samos o
1354 O H05' -1 (6)3-207. S=to v m=10y. . ‘Zc'mh\“mamth Mkt Y
| : @G Yss: {6)3_85'/ 5, ISY. m = Tr. 6™
Jws G g X (om, L2t 50, vk SOV, sub-vad tocnd |3 % &" ste)y 6
_ ¢ S Same os  aboe. BL0.O-HalS' #(a“%mam. biy
_ @ U465 5107F Frbes.
HHp - otk = N
e | & collecred eveny 5 archm%;m
_ 6‘ el Gihig & 1Smon gt 35w, 000~ rod) Sovts Suo Lihdlene
. ™. 398.0-798.0' 800)¢%],
| $:VC-51%¢ Plares of mica. undevregmeringed.
- »h,hk\‘gam?lr T0048 43%-6'
thE_& GHHS({G}) 3=901. S =10%  yn="11-
] GEVE-C gob w]4r VC peld, inax T GOmm .
5o T @H50:[G)
_(7’ " G- A\lq'!\ [Brmivre it &39‘\1@ NE- CMN/‘D nM‘S'Df‘b;
_ Swh - cnal o vnd.
455G, H55:[6)
] GT'" A‘@# wmm, may 1 Hommrmad—@(SO\’h:SMb‘mAv
WS bateq Sample T-005 2. 15%:0"
460“:6 PR o CHEO (M 4=7S1 5= 57 m=Tr.
i 01 g b S, it 4 2ene, NE-Med oety mod
| Sort felH07. mafo
_ S Med-V( sand. bepgnted ec.
i QA5 [B) 15107, 52107 Fn=Tr
5__ 5]
Lf(a _.G] & \¢- f,mb a.vf\‘Mm.u\ vvwm 230m e, POOY Sor,
_ s0y. M S’B Y maf.
| 82 L-NE sand. !
]
- [SUEZH (A /
i _G’ G Aok 7 29men
i 5507 %\ S0 wmal 1.5¢ 5/6-light olivebwr. /
Reported By:
Lindsey Getonedl G eologist Hiloes, Wwé{ -5-13
Print Name VT Title / Signature ~ Date
A-6006-993 (REV 0)
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Page_13 of 13
BOREHOLE LOG (Cont.)
Date: & _ I4-1q
Well ID: C9%4p _[WellName: (, 5 9- 4 4-FoE [Location360 m 5. of weother Sation
; Sample Description: L—M ments.
D(ef:))th Sample G[f phic Sediment Classification, Grain Size Distribution, Color, Moisture Content, Depth of Casing, Drilling MEthOd‘
°g Sorting, Angularity, Mineralogy, Particle Size,Reaction to HCI, Other | S2MPIing Me‘l'_‘:gélsg't';f:fr Size, Water
475 g B0 105" 493" :Geavel(§) 5=Bor 52107 we (o, (i &WED«\“\M with ™ %n
N v eHF5:{6) 45907 52107, m=g 7. 105'%h, Terpcasion 0.0-143.3 "
:"WS G:NE- \NE pen a\.lqlc\omv\ Ma)l-!‘ ng pooC- o qﬂg“fsw'm (63 2 Do, —_]_S!
| Sock HoY. CA S -cond,- Cﬂs‘,g BA0.C-UG(S' ¥ f.‘ ml \tong
| P St vmag\ sock. cemmJ(aAr\Dﬂ ot r .
L@G—Gl <4 E490:\@)a-857 52107 eSS somples calered every 56

&Geve- L gelo, T NL pe MMS»M RAAL A HO o

o e, i Slilias:

Sock,

S imed-NLsLa. om0 N ESondh, mod-wensoc 4o,

398.0-5280' 87" l6" o
Unde rreamer wsed.

el 60 mal 1.5y uly - Dive hwn.

Wate( Samole T-00, e43ad'

@485 (&)

612 DYA Y irnen, w125 b 30u0m, 170 1NGorh B5-GALS).

mag,

S VL SAnA-51 28 mica Plakes.

4% (6)2=95Y. 557, m=s

GVE- Med witr Cpeh, QG Srarn o PO,

57.64 95 7. maé

S:57.0eA,9s Vo, Sy 3/i-Vexy MK geay Hmm-Size.

Llasts of elply-5G “}L'G"w.&f- qree, med plastiity

las g J 8 475:(5)
_ Gr-ax b 1Swmn, 29.£6( 907 ma.
493G S Wl Sock, 7. ) 007.maf, 5y 2:5/1 - Black. omica.
s 1.51.%F Lkiq=1007. STTC mo), MM;IOM@,%S.O'
_ /'& VF-Fw] v med poo, BW(JSM Mot = ., 0942 j0p 7 abip.
- Mo ryy Hel, Sy 2.5/1- Black. Cam;oﬁ—mt Al bit Aviy
) / S\‘W)DJMI\«
5o,
_j = @505 " : Drill bit Cu—\—ahma-v po%ﬁhauq Sz chced
- / Bosaly,.
VRS i
g G .
. ~—
TR 4 Tota) Degth: ©103 5-19-1)
Reported By:
Lm&\&w Gednedt Geologist %(A W S-(4 19
Print Name Vo Title 4 7 Signature Date
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SGW-63811, REV. 0

WELL DEVELOPMENT AND TESTING DATA

weltip: C974o | weil Name: (299 - 44 -Fo B, | Date:(, - 10- 19

Location: 3G0 yn . e weater Jahon

Reference Measuring Point (unless otherwise noted): TOP OF OUTER CASING (TOC)

Has the well been surveyed? OYes ® No Does the well have a cement pad? O Yes ®.No
Initial Conditions é
— Protective (Outer) Casing
’ Start of Job | End of Job T /_
A
STATIC WATER LEVEL: 8 N
] i g:;u ggﬁl:cv:l o x Permanent Casing
Date:f-jo—19 |323.44 bgs | 33)-Bl ugy| - | 1
Date: ~ P .
G-11-11 | 324.18 vy | 324.H s
DEPTH TO BOTTOM:
S : A=___MA
T l-10-14 | Uiz \p Uz3\0 gz S5.\'
P -n-19 | 42309 4305 e SR | |
Intake Depth Specific Capacity| Troll Depth Turbitidy (NTU) Pump Pump Pumping Rate| Maximum
(ft bgs) (gpm/ft) (ft bwt) Initial Final Start Stop (gpm) | Drawdown (ft)

1230 |0.864 £z2.00 peereange | 5.66 | 1104 i43y  ® 9.0 |jo.53

220 8409 | 412.00 [0.10° | 3.50 | oFd |094F W 11-35 | \3.02
\
\ Olﬂ/q/\\\e\v‘
\.

-

Total Pumped: 336G 0. 4 qaﬁ

Pump Model: (yundlpS - T0,1601S32 LS bp

Troll Serial Number and Pressure Range (PSI and depth): 5‘!’@7—8@ 2 fOowm / & ‘?2%

Comments:*g\}ﬁ PuM? Cale wied ("75.\39»“) 8\3Vm 0 i¥%min ¢+ \D.)ﬁ?mw F3wmin.

* ¥k Avg PAWiping used L”-?’S‘ﬁpm) 0.4 Gom BC 134min + 13, 4 gpwkor min.
C9H0. Adenelop_ intd _ (102019

CH249. develop_ 1nt 4 _oenaorA

Prepared By:
\ ,
LindSey Getrhedl i, M se-11-19
d Print Name / Signature Date
Revlgwed By: W
Jewitie Richart | %%M 7/ieliq
Print Name I Signature Date
For Office Use Only
OR Doc Type: WMU Code(s):
Page 1 of 1 A-6005-205 (REV 2)
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SGW-63811, REV. 0

HGLP-LDR-1085, Rev. 0

L\ Page 1 of 24
Osay west
699-44-70B (C9740)
Log Data Report
Borehole Information
Log Date ‘ 2019-05-16 | Filename | C9740 HG-NM 2019-05-16 | Site 200-ZP-1
DTW! (ft) DTW Date DTW Source | Drill Date | Total Depth (ft) Depth Datum
323.1 05/14/19 Freestone 05/14/19 510.7 Ground Surface
Casing Information
Stickup | Diameter (in.) = Thickness
Casing Type Drill Type (ft) Outer | Inside (in.) Top (ft) Bottom (ft)
Threaded Steel | Air Rotary TC? 11.75 | 10.75 0.5 0.3 AGS? 163.3
Threaded Steel | Air Rotary TC 9.71 8.85 0.43 0.51 AGS 360.0
Threaded Steel | Air Rotary TC 7.63 6.63 0.5 4.3 AGS 496.5

Borehole Notes

The onsite geologist provided the total depth and casing depth. The logging engineer measured casing stick-up
using a steel tape measure, casing diameter using a steel circumference tape, and thickness using a precision
wall-thickness gauge. Maximum logging depth achieved was 498 ft, approximately 1.5 ft below the reported
casing depth. The geologist reports drillers encountering basalt at approximately 497 ft. The remainder of the
borehole was drilled without casing which was not logged. Zero reference is ground surface.

Logging Equipment Information

Logging System Gamma 5TB Type 60% Coaxial HPGe (SGLS)*

Effective Calibration Date | 12/12/2018 Serial No. 54-TP13441B

Calibration Reference HGLP-CC-180, Rev. 0 | Logging Procedure SGRP-PRO-OP-53023, Rev. 0,
Change 2

Logging System Gamma 4NC Type 60% Coaxial HPGe (SGLS)

Effective Calibration Date | 12/19/2018 Serial No. 45-TP22010A

Calibration Reference HGLP-CC-178, Rev. 0 | Logging Procedure SGRP-PRO-OP-33023, Rev. 0,
Change 2

Logging System Gamma 1LD Type 60% Coaxial HPGe (SGLS)

Effective Calibration Date | 12/04/2018 Serial No. 47-TP-32211A

Calibration Reference HGLP-CC-175, Rev. 0 | Logging Procedure SGRP-PRO-OP-33023, Rev. 0,
Change 2

Logging System Gamma 4MC Type He-3 (CPN 503DR) NMLS 3

Effective Calibration Date | 12/20/2018 Serial No. H340207279

Calibration Reference HGLP-CC-179, Rev. 0 | Logging Procedure SGRP-PRO-OP-53024, Rev. 0,

Change 2

! depth to water inside casing

2 Temporary casing

3 Above ground surface

4 Spectral Gamma Logging System
* Neutron Moisture Logging System

Bay West LLC = Five Empire Drive = Saint Paul, MN = 55103-1856

.baywest.com




SGW-63811, REV. 0

HGLP-LDR-1085, Rev. 0
Page 2 of 24

(©Bay Wesr

Customer-Focused Environmental & Industrial Solutions

Logging System Gamma 5PB Type He-3 (CPN 503DR) NMLS
Effective Calibration Date | 12/12/2018 Serial No. H34055445
Calibration Reference HGLP-CC-177, Rev. 0 | Logging Procedure SGRP-PRO-OP-33024, Rev. 0,
Change 2
SGLS Log Run Information
Log Run 1 2 Repeat 5 6
HEIS Number 1021069 1021070 1021071 1021072
Date 04/10/19 04/10/19 04/23/19 04/23/19
Logging Engineer Spatz Spatz Pﬁzzi(;?/ Patterson/Meisner
Start Depth (ft) 0.0 75.0 159.0 351.0
Finish Depth (ft) 162.0 92.0 350.01 360.02
Count Time (sec) 100 100 100 100
Live/Real R R R R
Shield (Y/N) N N N N
MSA Interval (ft) 1.0 1.0 1.0 1.0
Log Speed (ft/min) NA NA NA NA
Pre-Verification C9740FTB20190 | C9740FTB2019041 | C9740DNC2019 | C9740DNC20190
410AV00CABI1 0AV00CABI1 0423AV00CAB1 | 423AV00CABI
Start File ADO000000 BD007500 ADO015900 BD035100
Finish File ADO016200 BD009200 ADO035001 BD036002
Post-Verification C9740FTB20190 | C9740FTB2019041 | C9740DNC2019 | C9740DNC20190
410BVOOCAA1 0BVOOCAA1 0423BVOOCAA1 | 423BVO0CAAIL
Depth Return Error (in.) N/A 2.5 high N/A 5.0 low
Comments None None None None
Log Run 7 Repeat 10 11 Repeat
HEIS Number 1021073 1021074 1021075
Date 04/24/19 05/16/19 05/16/19
Logging Engineer Pﬁgz::rl/ Spatz Spatz
Start Depth (ft) 235.0 349.0 393.0
Finish Depth (ft) 257.01 498.01 408.02
Count Time (sec) 100 100 100
Live/Real R R R
Shield (Y/N) N N N
MSA Interval (ft) 1.0 1.0 1.0
Log Speed (ft/min) NA NA NA
Pre-Verification C9740DNC2019 | C9740ALD2019051 | C9740ALD2019
0424AV00CABI1 6AV0O0CABI1 0516AVO0CABI1
Start File CD023500 AD034900 BD039300
Finish File CD025701 AD049801 BD040802
Post-Verification C9740DNC2019 | C9740ALD2019051 | C9740ALD2019
0424CVO0CAA1 6BVOOCAA1 0516BVOOCAA1
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Log Run 7 Repeat 10 11 Repeat
Depth Return Error (in.) 2.0 low N/A 1.0 low
Comments None None None

NMLS Log Run Information
Log Run 3 4 Repeat 8 9 Repeat
HEIS Number 1021076 1021077 1021078 1021079
Date 04/10/19 04/10/19 04/24/19 04/24/19
Logging Engineer Spatz Spatz/Patterson Patterson Patterson
Start Depth (ft) 0.0 75.0 159.0 300.0
Finish Depth (ft) 163.0 92.0 325.01 318.01
Count Time (sec) 15 15 15 15
Live/Real R R R R
Shield (Y/N) N N N N
MSA Interval (ft) 0.25 0.25 0.25 0.25
Log Speed (ft/min) NA NA NA NA
Pre-Verification C9740FPB20190 | C9740FPB2019041 | C9740DMC2019 | C9740DMC20190
410AVO00CABI 0AVO00CABI 0424AVO00CAB1 | 424AV00CABI1
Start File ADO000000 BD007500 ADO015900 BD030000
Finish File AD016300 BD009200 ADO032501 BDO031801
Post-Verification C9740FPB20190 | C9740FPB2019041 | C9740DMC2019 | C9740DMC20190
410BVOOCAAL 0BVOOCAAL 0424BVO0CAA1 | 424BVO0CAAL1

Depth Return Error (in.) N/A 1.5 high N/A 1.5 low
Comments None None None None

Logging Operation Notes

A centralizer was installed on the sondes. Verification measurements passed the acceptance criteria.

Analysis Notes

Analyst

P.D. Henwood

Date

06/06/19

Reference(s)

SGRP-PRO-0OP-53040, Rev. 0; SGRP-PRO-OP-53051, Rev. 0

Casing corrections for a 0.5 and 0.43-in. thick casings were applied to the SGLS and NMLS log data.

For the SGLS, a water correction was applied below 323.1 ft.

SGLS spectra were processed in batch mode in APTEC SUPERVISOR to identify individual energy peaks and
determine count rates. Concentrations for the SGLS were calculated in EXCEL templates identified

as FTB20181218, DNC20181219, and ALD20181204 using an efficiency function and corrections for casing and
dead time as determined by annual calibrations.

Casing diameter and thickness corrections for 0.5-in. thick, 11.75-in. OD casing were applied to the NMLS data
for the first casing to 163 ft and for 0.43-in. thick 9.71-in. OD for the second casing. Integrated with the casing
diameter and thickness corrections is an initial count rate correction for a sediment composition of a 50-50% ratio
of basalt fragments to quartz sand (HGLP-OTH-028).
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NMLS data are reported in counts per second for the entire length of the borehole. NMLS data are also reported in
vol% moisture. Conversions from count rate to vol% moisture were performed using EXCEL templates identified
as FPB_MCNP_assay and DMC_MCNP_assay.

HGUS¢ is an empirical unit of gamma activity proposed as a means to standardize gamma log response across
multiple logging systems with different response characteristics. The HGU is defined in terms of measurements in
the Hanford Borehole Calibration Facility, and the magnitude is selected such that 1 HGU is approximately
equivalent to typical Hanford background activity, based on data from background samples as reported in
Hanford Site Background: Part 2, Soil Background for Radionuclides (DOE/RL-96-12).

Results and Interpretations

No manmade radionuclides were detected in this borehole.

Bi-214 energy peaks at 609 and 1764 keV are plotted on the Combination log plots. These energy peaks are used
to calculate naturally occurring U-238. Where the concentrations diverge, radon (Rn-222) is indicated that has
disrupted the secular equilibrium (activity of the parent is equal to the activity of its daughters) between the parent
U-238 and its daughters below Rn-222 in the uranium decay chain. Rn-222 appears to be in the groundwater.

The neutron moisture log primarily responds to moisture present in the surrounding formation. In general, an
increase in count rate reflects an increase in moisture content. Moisture content generally increases as the
sediment becomes more fine-grained. For example, moisture content would be expected to be greater near the top
of a fining upward Hanford flood sequence. The cause of the relatively high moisture at 314 ft is unknown. It
coincides with a very low K-40 concentration, suggesting drilling activity may have caused a void and water was
introduced into the borehole at this depth.

The KUT and moisture repeat plots indicate that the systems were working properly.

List of Log Plots
Depth Reference is ground surface.

Manmade Radionuclides (0-500 ft)

Natural Gamma Logs (0-160 ft)

Natural Gamma Logs (150-310 ft)

Natural Gamma Logs (300-460 ft)

Natural Gamma Logs (450-610 ft)

Combination Plot (0-120 ft)

Combination Plot (110-230 ft)

Combination Plot (220-340 ft)

Combination Plot (330-450 ft)

Combination Plot (440-560 ft)

Combination Plot (0-520 ft)

Total Gamma & Moisture (0-340 ft)

Moisture (0-160 ft)

Moisture (160-330 ft)

Total Gamma & Hanford Gamma Unit (0-500 ft)
Repeat Section of Natural Gamma Logs (75-92 ft)
Repeat Section of Natural Gamma Logs (235-257 ft)
Repeat Section of Natural Gamma Logs (393-408 ft)
Moisture Repeat Section (75-92 ft)

Moisture Repeat Section (300-318 ft)

¢ Hanford Gamma Unit
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699-44-70B (C9740) Combination Plot
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699-44-70B (C9740) Combination Plot
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699-44-70B (C9740)
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West 699-44-70B (C9740)
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WELL SURVEY DATA REPORT

Project: Prepared By:
Neil P. Fastabend
Company:
CHPRC
Date Requested: Requestor:
07/15/19 Matthan G. Wilson (CHPRC)
Date of Survey: Surveyor / Company:
07/29/19 Lawrence B. Munnell / CHPRC
Description of Work: Horizontal Datum: NAD83 (91)
Obtained final survey coordinates (C/L Vertical Datum: NAVDSS
Casing) and elevations of ZP-1 Well C9740
(699-44-70B) located south of the 622R Units: Meters
Weather Station in 600 Area. Hanford Area Designation: 6002

Coordinate System: Washington State Plane Coordinates (South Zone)

Horizontal Control Monuments:
Washington State Reference Network

Vertical Control Monuments:
R3-3 (CHPRC) and 2W-21 (CHPRC)

Weli iD Well Mame Easiing Northing Elevation

C9740 699-44-70B 568670.06 - 136810.37 - Center of Casing

225.240 2{Top Inner 4"Casing, N.Edge

225.543 |Top Outer casing,N.Edge Stamped X"

224.764 |Brass survey marker

Notes:

Brass Survey Marker elevation was taken on top of domed brass cap in concrete.

Equipment Used: Trimble R8 RTK GPS
Trimble DiNi 12 Level

Surveyor Statement:

I, Lawrence B. Munnell, a Professional Land
Surveyor registered in the State of Washington
(Registration No. 16216), hereby certify

this report is based on a field survey
performed by me, or under my direct
supervision.

Page 1 of 1 A-6003-659 (REV 1)
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WELL SUMMARY SHEET Page 1 of 4
Well Name: 699-46-61 Start Date: 2/20/2019
Location: 1400m NW of 2704 HV  |Finish Date: 4/25/2019
GEOLOGIC/HYDROLOGIC DATA

Well ID : C9936

Project: 3 Monitoring Wells in 200-ZP-1 OU

CONSTRUCTION DATA .
Depth in

L% i Feet | Graphic g " b
Description Diagram Log Lithologic Description (ft bgs)

Concrete Pad:
0.46 ft ags - 1.0 ft bgs

6-in. Protective Casing:

2.87 ft ags - 1.67 ftbgs

Type I Portland Cement Grout:
1.0-3.9 ft bgs

3/8-in, Medium Bentonite Chips:
3.9-98 ft bgs

Type I Portland Cement Grout:
9.8-10.8 ftbgs

10.0-10.0 Sand (5)

10.0-15.0 Sandy Gravel (sG)

4-in. L.D. Schedule 10, Type 304/304L,
Stainless Steel Blank Casing:
2.25 ftags - 293.94 ft bgs

30.0 - 40.0 Gravel (G)

3/8-in. Medium Bentonite Chips:
10.8-289.6 ftbgs ——=

& “1'40.0 - 45.0 5and (S)
3441 450 - 65,0 Sandy Gravel (sG)
50 verd
Lo
Stainless steel centralizer Sy
installed above and below S
screen and every 40 ft 3
60
Depths measured above 65.0 - 70.0 Gravelly Sand (g5)
ground surface (ags) or below
ground surface (bgs)
Reported By:
Nicole Combs Geologist 4/1 e /,’-*’_'\, 4/25/2019
Print Name Title Slgnature Date
Reviewed By: W@/
N y e fosedinater S/ie/i9
Print Name Title { Signature Date
For Office Use Only
OR Doc Type: WMU Code(s):
A-6003-643 (REV 2)

C-1
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WELL SUMMARY CONTINUATION SHEET Page 2 of 4
Well ID: C9936 Well Name: 699-46-61 Project : 3 Monitoring Wells in 200-ZP-1 OU
CONSTRUCTION DATA i GEOLOGIC/HYDROLOGIC DATA
Depth in .
Description Feet Gl::h’c Lithologic Description (ft bgs)

e

70.0 - 145.0 Sand (S)

4-in. LD. Schedule 10, Type 304/304L,
Stainless Steel Blank Casing:

225 ft ags - 293.94 ft bgs

3/8-in. Medium Bentonite Chips:

10.8 - 289.6 ft bgs

83 145.0 - 190.0 Sandy Gravel (sG)

A-6006-992 (Rev 2)

C-2
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WELL SUMMARY CONTINUATION SHEET Page 3 of 4
Well ID: C9936 Well Name: 699-46-61 Project: 3 Monitoring Wells in 200-ZP-1 OU
CONSTRUCTION DATA Depth in GEOLOGIC/HYDROLOGIC DATA
)
Description Diagram Feet Gr:::c Lithologic Description (ft bgs)
F.-f w1 170 : 5 145.0 - 190.0 Sandy Gravel (sG)
4-in. 1.D. Schedule 10, Type 304/304L, ¥ e(L
Stainless Steel Blank Casing; %
2.25 ftags - 293.94 ft bgs 180 S
A T
3/8-in. Medium Bentonite Chips: e
10.8 - 289.6 ft bgs 190 :
190.0 - 195.0 Gravelly Sand (gS)
/195.0 - 205.0 Sandy Gravel (sG)
=
200
@ 205.0- 210.0 Gravel (G)
Shie as]
210 3
: £1210.0 - 250.0 Sandy Gravel (sG)
.:a‘.-‘
220 — 3]
S @g’
Bijicas
‘S..--d
230 : s
2 ".-a
—fee
240 o)
s 250.0 - 255.0 Gravelly Sand (gS)
9255.0 - 260.0 Sandy Gravel (sG)
At : : .. " 260.0 - 280.0 Gravel (G)
Mgk
b

A-6006-992 (Rev 2)
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3/8-in. Medium Bentonite Chips: |
10.8 - 289.6 ft bgs

1/4-in. Non-Coated
Bentonite Pellet Seal:
289.6 - 290.6 ft bgs

4-in, LD, Schedule 10, Type 304/304L,
20-slot Stainless Steel Screen:

WELL SUMMARY CONTINUATION SHEET Page 4 of 4
Well ID: C9936 Well Name: 699-46-61 Project: 3 Monitoring Wells in 200-ZP-1 OU
CONSTRUCTION DATA GEOLOGIC/HYDROLOGIC DATA
Depth in 2
Description Diagram Feet |GpPYC Lithologic Description (ft bgs)
4in. LD. Schedule 10, Type 304/304L, - 270 — oL LS e
Stainless Steel Blank Casing;:
2.25 ft ags - 293.94 ft bgs

293.94 - 314.24 ft bgs

12/20 mesh Silica Filter Pack Sand:

290.6 - 317.8 ft bgs

4-in, 1D, Schedule 10, Type 304/304L,
Stainless Steel Sump:

314.24 - 317.22 ft bgs

1/4-in. Non-Coated
Bentonite Pellet Seal:
317.8 -320.9 ft bgs

3/8-in. Medium Bentonite Chips: —
320.9 - 356.0 bgs

Straightness Test: Pass, 04/08/2019

Depths are in ft below ground surface.
Borehole drilled with 11 3/4-in, O.D,
casing from 0.0 - 151.0 ft bgs

Borehole drilled with 9 5/8-in. O.D.
casing from 151.0 - 341.1 ft bgs
Borehole drilled with 8 1/2-in. O.D.
drill bit from 341.1 - 356.0 ft bgs

All temporary drill
casing was removed from the ground.

50 27:280.0 - 285.0 Gravelly Sand (gS)

'£./285.0 - 300.0 Gravel (G)

290 453 Depth to Water: 2925 (4/25/19)

e ! 300.0 - 340.0 Sandy Gravel (sG)

Y

%
310 R ?;%

320 —$ifies

340.0 - 345.0 Gravel (G)

345.0 - 356.0 Basalt

Total Depth: 356.0 (3/18/2019)

A-6006-992 (Rev 2)
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BOREHOLE LOG

Page_] of |0
Date: ) - 7-19

WellID: " Q4 72%(, | Well Name: ( oGG - L (o- (4|

Location: |Hp6

NW of 2704 HV

Project: [netallation of 3 Monitoring Well¢ in 200-ZP-1 0L Reference Measure

Point: GROVNP SYRFACE

Sample Description:

Comments:

Graphic ; = S — . Depth of Casing, Drilling Method,
Dot (O | Sarl | St st o Szttt oo Mostes o, | o, RS M
evel, Other
o | om0t Send () T 522} =107 | Bir Pomeu Dh“lh"\ with
| . amve\ Veey Cae 3&&34:\65 ovg 2o, enex 3mg (131 flt}slt D J—wnerm
| e socred w7 ana. Sind vE 1o casiog 0.0'= (5.0 baq
] ' v coarse | anexd sor1ed, A8/ aak, qsfbnu(&"’.g ng(z_msm%
. S el no;m\c_g\c Dey ‘&ﬁﬁ%&;ﬁilﬂ 0"~ 4 341 h%g
5—6\ "-_:'.-_ 7.58 VY Olive Reown. Reacs2h o\ YW1, d rod £

hamnner bit GM&@L

Collecded Dveng S' or ohw._jg_

_ | -a*'_ n H’ho\mu
N : o 15" xmd\! Geawel /QG\ G LS/ 22507 - |0=-20" Aall witdy 058"
e g, GienbX v-C\ne, o corse pebbles, pug Bmm|da- tone it

! 'é‘j:mﬂ.‘)mm. e sm»"is/rmff/fel oG - ’;SEmG

ad: e vocome o cort, P57 mall 254

0 sl nomlasnc, DN I\)o cen R, 2.5Y 513

| ‘ Lignt Oi!\le_’gm

(490" peavelly Smc\ @Gﬁ G037 5= BV M3/

lGael v Eno - (orr‘:zl\f‘b _ava S-Z&mm,mmfﬂm

g J
s xx—r Bofoal 258kl s Go sl oty g
e v-.f«ou Caarsa,marlso-"’?gﬁmafx/x@

. ‘i;lwr Doy No o Hel 28Y 573 Lok OliveB

20'-32" Al witk 2%

20'-"30"  tandy (oawel (sG) q=US7.,
| $=527

i Aok reamn e

, m=37 . Grawel: yfine v ¢ oarft
biel . onvg. |5 -20 nane , ax 38 nann, mod

U'sorted , 807 maf, 207 £l _onavlar 4o

Sub- rbundfof Sand: vfne o v&mrye

well-Sorded, 757 wmaf 257 £, Mquiu

.U: h‘ )
'.Qh T
O DI el (T b

_| ildng, ne rxn o HCLL 2.5Y 5/3 Light live
_ 7% 0 htun .
o o2 Q25 6\11\1»50/ 5% w0 5O/ yn=tract
20§ 2. 2.130'-40" : Glanel (6) 9=807 €207 m=T
- B0 ol fine -~ vooate " pebble, arg. [0 o, sy,
] 5‘3‘,:-23? d sort, (07 £l 077 el . ara.
| é:’{?p;n . CoauSe -—vawr(‘e wdl-&g
] 8725 £, 75/ - angiiax, dry, no rxn HCl,
2.5228|2.5y 5/3 light olive Y brown
Reported B
"Nicee_Comis | Talden  Geslogict il 26/
Print Name NTitle o Sngy@ﬁ( e Date
Reviewed By: —
S Spr naer 2. f‘//)/oamr (QM%@:‘L 950811
Print Ndme Title Signatlire Date
For Offlce Use Only
OR Doc Type: WMU Code(s): :’

C-5
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Page_2 of _|D
BOREHOLE LOG (Cont.)
Date: 2-21— 19
WellID: 993 | Well Name: 1,99 = Yl — L | Location: [400m NW  of TI04 HV
hi Sample Description: __MCO.mmen_tls:
" | Sl | U5 | st S Smon, o e . | ST I
35’_ 6 Z"E‘é‘;;.‘; 30 LfD Growd (G') =B07.  §=2067 m=T, Alr ao'l'anj\) Dhl[lhq with
_ ";_'g'_?;‘:f Gyanel: \fine = veoarse ’ﬂtbb/c. ang. [Omp, H?.‘Hop/lo‘fs 1o +unp cating
- 2.8 o5l may. HOwm med ~Sort, 107 Fel, 907 maf, ang-0.0" - I5L.0' bas- ‘isla-;/s'b
- 2028\ Sub- ang. Sand: coarse = vcoasse, well-Sort, 26 /K| Herp . cating |81.0' = 39L1
- g0, PlIS 7. maf, arg. a’an No rxh HC), 2-8Y €/3 Jight as. 4"%0 " dull rod 4 B
Ho— G o ?..",’»_’_ olive  brown. haramzr Wit Gab  Samples
_ o HHO-H5": C and (S\ ‘1 54 L2907 p=57 |evau &' or charage in
_ | Gyawel* vfine — Bne .adajvlc ang. Yo | well- i‘rfh\ilog‘j 0
| LSorded , 26 7. {2l B mn—F atos Laned 1 vhing .
_ ) vcoax(‘e aNg. (parfe , well- &’orf 26 2. maf |39 - 245" 4vicone 813
ys— ¢ cv reo1gey, o), ang. Aru no vt Hol,25Y
o 7 Ma olive bwn S
- o
_ Ve85 -L5": candy el (se\g 307. §=707.
_ 00 m=T. Gunel: Nfine = Veoarse pebble, ang. Smy
] - " max. HDmm,_,Jgor &or‘f’ /07 £2) 97 ma'ﬂ
s0—|¢ oo ang- sub- punel, Sanod: vBne —veoarce Mg
| o copnge, wiell-Cort, 264 £, 167 maf, ang.,
- a,, dng, no rxn HCl, 25Y 53 lijhf olive
_ 0.0
55— |e-."
_ v o O
i o' o
N e
B ot
v ¢ 2s Lot ot o L0y, ¢ ¥ fo H07,
N o fe m=T. Grwel ovg. T to Jomm meod.
_ e Corted.
i 2
§ Pali,
L5— G G 250 LS =Y qw«llu Sand /aS‘\ g [0/ {= Q07.
i o o lm=T Crmwnel: yvhind - venarse Pt’/bbf{ 2axN9. [Dmin
_ i max 35 mm poor Lort, 507 ~f3l/| GD/ w\]:x'F
_ -0 - %lang. = ub- anq, Sand: fine - \ICna_rS‘e, AN].
] e g codrce, wiell- &%r‘f‘ 507 fel., 507 maf, %mu*'
— B Svb-ang., dry, no rn HCl 2.5Y 5/4
| o [ Ligit olNe bown
- 0 - M9 Sand () 96§29 m=T.
_ - | DeScrighion_on  page 3
3 L NG 222119
Reported By:
Nicolt Combs Geologict Do [~ 426149
Print Name Title Signature Date
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SGW-63811, REV. 0

BOREHOLE LOG (Cont.)

Page 3 of (D
Date: 2-22.-19

WellID: C993l, | Well Name: ,99 - Y, - L) [Location: [400m NW _of 2704 HV
Beol Era Sample Description: Comments.
ep raphic . I Pty AP T ; Depth of Casing, Drilling Method,
Sample Sediment Classification, Grain Size Distribution, Color, Moisture Content, ’ b
() Log Sorting, Angularity, Mineralogy, Particle Size,Reaction to HCI, Other Sampliog Metr:‘cljélsgr;::rer wize; Water
75— G b !L"S‘: Sand (9): 287 p=9G% m=T. |Air Belaru Dhl\mq wrth
] Gravel - vfine - vcoarse pebble , axvq. [0mm \Blse 0%} +u.,,o caging
_ max. 35 mm poor Sort 50/ fel. %_O/ maf., 0.6 - 151.0. Sl 5"”‘
_ .&ﬂ?ula_{ - &Qb—am?. Sand: fne - veoarse Jemp casirg 160"~ 3'-h'r 1
_ |y, coarce well -Sort, 507 e, 507 maf, [9"%n diil d & 8%
80— 6 LE fub-anqular, dry no pxn HCI, 2.5Y |hanmer pit. Gob Sample |
| “syy liaht olive bryws. pollecded eyerny & or chargs
_ : in lﬁ“’nn\uun
5|6 @ Q5" very Slijh'l' T in medivm PMH
— 6
ws_le @A5" aravel = vfine - fine pebblt, occ.
_ medivin Pﬁebbie awa L B Con, mids
c 2-2141
_ v o 0 mm , mod - Cort. Sand = fel.
_ ; Tt 707, maf ¥+ b 30+
100— G
] l.,-:
15— 6
no— G
Reported By:
Nicole Combg Geolog 6t 7/\, s 4-2-19
Print Name Y Title " Signature Date
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SGW-63811, REV. 0

Page 4 of |0
BOREHOLE LOG (Cont.)
Date: 3- o[- |9
WellID: ¢ 99 2, [ Well Name: 1,99 ~ Y, ~ L | | Location' {4pow. NW_ of Z704 HV
Depth Graphic Sample Description: Depth cho_m mgnltf: Method
Sample Sediment Classification, Grain Size Distribution, Color, Moisture Content, epth.or Lasing, Brilling \ethod,
(ft) Log Sorting, Angullzlarityl.o&ine:g&g;, Pailicle SE R HCI. Othey | SaMPling Me'l'_‘g:’élsg’l‘:gf' Size, Water
15— G SEHT0 - 148" s Sand ()¢ q:G% §:957 m=T. Pir Botnes DnWing_ with
_ Granvel: vfine - medivm pebble 3. Bmm , max. |r3/q‘}mllbé"3.p temp._ Casipn
. ..mmmw fel, %507 maf, |0-0-l51o Sia5, ) 872
_ : - ana. - rou Sand : vfine - veparge, [demp cacm:’: 150" - 347"
] Vg, Cora e -Sort, GO Lef, 567 maf, bas. Y'Y 60" dill nd £
126— G langular fo &‘Ub-amsz. ~mnilt, no rxn HCI 0 hamvaer pit. Gmb
| 2.5y Sy light slive brpwn. Sample e S or GI‘KF-
5 v
_ : n ernulcqu
15— G
30— & f' @130', q b 27, ¢ T4 987, m=T.
_ Gravel oxvg. ¥ 2 I, max. ¥ §rm
_ o well_gorted,
BE=—! G :
iqo— G @[‘1’0‘ 3_1' To 5'/~,. Y \L i) ?5'/-,!'\(1:1_.
95— G [H5' - 190" : Mldy_enwd f.r@ C L0 /.
4 ot 8= Ybs , m=T. Cratvel : vfine — mediom pebblt,
| b %_imm_,_m_axj_mm_,_md gort, Yo ~Ael' Loy
- E " ] = : vAne —veoarfe
_ ° : lavg. coarre, mod. Sort, 507 fel, 507 maf,
50— © ;laha. fo Sub- ang. , moift _no rxn HCI, 2.5Y
_| ) A2 dark qrw;rh B,
= LR
N ;_0:"':
Reported By:
Nicole  Comb$ Geoloqict 7 s -/9
Print Name U Titie Signature Date
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Page_%S of (O
BOREHOLE LOG (Cont.)
Date: 5_08 -9
Well ID: ¢ §93(, | Well Name: 1,99 -4H(, - LI [ Location: |Lp0mw W of 2164 Hv
Bl PR Sample Description: Comments: ;.
ep Sample FapmiG Sediment Classification, Grain Size Distribution, Color, Moisture Content, Depth of Casing, Drilling Mel 0d,
(ft) Log Sorting, Angularity, Mineralogy, Particle Size.Reaction to HCI, Other | S2mPIing Me‘[‘geélsgmfr Size, Watet
155—] & % T Ys-190" : E‘mg'_cj_ Granel (g G) Air Potanu_ Dinllina \m—Hn
. 2% @ 55" 4= L0 §=40% m=T. Grawed :NF = carge | 1134 f 5
_ 'o“’d ‘o < < 3em, Wax 25nm |, med sort, 40+ 0-0'= |5/.0" pas. ‘75/3219/8"’"1'2
_ e o] m.\ﬁ Sub=ens. o _cub=round. Sanel:NE-Ne, Hemp cating (510" = 3uL.1
_ ‘f’_'-."f"l well gort, 507 -Rj 50/ pmaf, Mg-h Syb'a-ng A'ru \o%Q.Ll"l‘r‘m dinll_wmd £ 8
fs— B o ao ho  rXn HC +2.5Y Y2 dark 3:1_43!5]: hrmun. Namemer it Gl Samplt.
_ A @ b 3'7-!\!0,- max 1 4 30mm 5 o d\a.r\jl, h ll‘ﬂ'\nfos\j
—le @IS q=YH0Y. £=2Lb7 m=T, ,.m-naluL Coranel (s6)
| & ang, +o  Sub—ang.
J
10— © g
] A} . o -
5— & W __@_U_S__yﬂd__mz_mm_;ﬂuc%
180— G ;‘; s @180 axpvc!'-' aNg. ’T‘d'-frnm meax \ [Smm,
N '.°-'_joa'_'-:'_' =) -
1835— &
_ q0'~ 195" c”u Sand f‘hﬂ s IS5 ge BoY.
NC 381 7
_ £ 4. 6 -c Ce Hmm, max linm
: B 507 “eng SM&’ VF-
\0Hg5— & "
NE 3-8.49) NG, weell Sort, 504 fol, So. rnn-P 2 % Sub-ana. "
_ _dnj no wn o Hed, 2.5Y Y2 dadk annrh
_ < e hrowa
NC 3-8.12
Reported By:
Nicle Combs Geoloq;ﬂ’ A / -9
Print Name U Title L~ Signature Date

SGW-63811, REV. 0

C-9

A-6006-993 (REV 0)



SGW-63811, REV. 0

C-10

Page_lo of |0
BOREHOLE LOG (Cont,) i
| Date: 3-0g~)9
Well ID:_(993, | Well Name: {99 - Hio—(, | |Location: joom MNW of 2104 #Y
: Description: Comments.
D(ef;t))th Sample GrLaop hic Sediment Classification, Grain Size Distribution, Color, Moisture Content, Ul oh LRy, Gl Metiod,
d Sorting, Angularity, Mineralogy, Particle Size Reaction to HCI, Other Samplng Method; Sampler Size, Water
Level, Other
195—| & 0%%0° [95' ~205: Soandy  Graned (sG\ =707 §:265. Air Potars Delluna widh
‘o-o-ob: TErN ;,) ~J
_ & -b_‘-—f‘”‘”&' m= S;-”Eazmd NE- cau&‘e adu a2, Lnapn, llaf’-! ao] [0Sy, er__m.uns_
- "_'2'.",".’9‘ Max_|lmm, —\No-v—l-* poor fort, 40/ M Lo/ maf, *I'—ZLD bac. c‘];%;;[ﬁ'nm
_ .Z ;“zhi-?;‘@b'mg 1o _— MJ fub-ang. Sand : VE-NC -Hm‘p casing (5L.0' - 34LL
_ ,'°'.b""_-é well Cort, 607 Ll GB87 patf, ana 7o Sub- Me bﬁs-'-i‘/lﬂop Jall wd S'B:.z
200— & o"an"“,.":-_ dnj no rxn T HCd, 2.5Y Yj2 a'a-rg qﬂudd‘h M_ . (oedp fe
=¥ °:?°'.o @ZDO\ qraned  Jr VF = medl. acl) anvg b o 5" ok change 1 (itheloay -
o 05 2 J J ‘JJ
_ B Amm, max de Trom , well (‘or‘f any - fub-ang
= -;""PD- 'o"’ SM‘\A weak  yxn +y Hed g
Se
_ -09‘0.:,’0-'
¥ i \
25— 6 0o o0 [20G-210' © Graned (€) 9z 07 ¢= B pa=27.
¢r00
_ °;,,,°¢_:a' Araned t VE-ND MS Corypfe p-«-b Mj Vv, may 20
| _:'f’:‘f’o": Mad Sort , Yo7 R! lor mnF Sub-ang b Cub-rnod.
f 60 -
] 00:006:: ?Ma’- NE-NC, well fort, G0/ £l 507 maf ana + Sub-
2%,
| 050,20 lana. ding, Ny run HA | 2.5Y Y2 dark apagith bawn.
: 0 00,0 21 (] J d [ARY)
210 — .o 0 f—r
] 'o?f.:.q‘?: 2[0 "160‘: PMH':J{ C’M (&'G) 3575'/. = 15/.
] 'o‘f"_:o?-: =S A NE = Coarce peb, ang. fine ,p&b
_ G i:"o‘"o-"o" Mg-"fmm. mex [lmnn, Well Sort, H0ALd . OV maf,
- -ov".".:_q - - Sand: VE-NC ang. Cooxfe
e — 6 ;.'.'q,f,_'ﬂl'.wclf Sort, BYL fA, 567 maf, ana tn Sub-ana wet
P g :
| '0;_‘,,‘:’ no rxn HeA, 2.6Y Y72 dark Sra-ui\f’h brywn.
| Q_D,'f;,;’,"‘? ¢
"E.'“”,.,°‘;jo
p— UUVD.O—
| @ TgLpr"
:.O-g'. o: o
20— G Y
) aDD
f’a"?a ob
—] ) .D':[,.a. %
L
= 0?.". o
| R 2
. [0 \
95— & :a:o @ 225 921267 §=23Y m=27 g At ang T
2 %
. 00 20t I lram, max T [Gmm. Sand : o(nj
= Voo o
— _o"a.‘,,”°
0. ]6 ".
I o T . RO
220— @ :’, s- 57':; @ 230 ¥ = 3
_| .e'-;rnf;,-,,' 3nwvl 1T Lot fl, ¥ o HOV maf
= °_':‘,°ouo
_'opn"é?
— o 2 0.0
0
Reported By:
Nicle Combs G esloqist I L 4-10-(9
Print Name U Title ¥ Signature Date
A-8006-993 (REV 0)



SGW-63811, REV. 0

Page_7 of 0D
BOREHOLE LOG (Cont.) :
Date: 2- rz-1%
WellID: 9931, | Well Name; 4+ 4,99~ - L | Location: [Hoom NW _of 2704 By
TR
— Comments:
: le Description: =OMmMEnis.
Depth Graphic . — M . Depth of Casing, Drilling Method,
Sample Sediment Classification, Grain Size Distribution, Color, Maisture Content, A :
(ft) Log Sorting, Angularity, Mineralogy, Particle Size Reaction to HCI, Other Sampling Metlr_mod, Sampler Size, Water
evel, Other
36— 6 °210'- 250" - S‘md-j GCraned (£C) Air Rotang Dwulling  with
_ @235" 4-407. 9= 0L m:T, gawel:NE-ound peb, l\""i'éollo By dersp. cating
_ =, _M%ﬁmm+wﬁ_U+ 302 L) 0% maf,[0:0'~ 151.0" pag, "!5!%‘;.;} B2y |
- : _&ub__ma_h_mb_md Sand: VE-NC, wl toet, Sor -’rc_zrnp caging 516" -3'—” I b}?-
| o oift waeake vxn Hed 2.5v/H "'leb Ahll rzel 4 R'sp
y
40— 4 l2 . Eh S'b:‘ZB D mery ‘nnjmmw Yt ('me.\?mﬂlt
- @ 24p" o= 75, =1 : 17028d 1S or change in \ihhology
_ v 3o Mo\'P ong= sub-a-nq dand: aln.r no rxn Hcd
25— G @245° and VE-NC peb, an T Lrps, ey T
- I ___m._uao_u&{_,_'l‘s /- 1 HQZ mat . M?. Sanal: maict
- . 55 250-255" quv[fbl Land /qﬂ : 9= 107 €= B0V mslov.
250— G 3 ‘and VF - Coarfe Dc«b m&! Gmm may 2imm paor
. MMM&%MMJ gand: vE-ve,
_ well L O = Svb-ana, moitt, no
|| rxn HA, 2.5Y Y13 olive brpwn
_ 155 - 200" : Sandy  Graned (sC): a=50% §=4E7 m=G.
65— G %md NF - comrfe nd-b ﬂwa Hmm M&LZD_mu,_nm_oLﬂrT
| o bbr. ], Yot mn{‘ M:,'fo Jub ~ tand
_ T04 o O el Sort, Sov £, Gon maf ang - suh-—anj, moift, no rxn
. o2 oo 7 AHCL 2.6 Y2 dark amyith bpwn
0l g0
- ih 0% - :
. oL "'.-.o:' 2L0' - 280" GCawel (6): 9z BOL. £=22067 m=T. ?M«l:
| _'a‘;b.f; _9},:”: VE-fine, ang. Ympa, mnay Bmmvwe.ll Sort, LOL L4, Hor
| ‘u";;‘p_vﬂ -\C w )3
= 2 "D Mmaf, and- Sub- wnq moit, ho rxn Hel, 2.8Y ‘”z dark
| .353 o’s. qraaish Y By
i, S
WS— & 6 hia : ) : .
| WA ©2,5" Crawel(e): 91907 o IV m=T.
= Tt %MJL@&L&‘_M‘MMA sort,
] oo tahel  I0% &l 30k maf ang - Sub-ang.
Uad a-ooga, Jd
— b -2 &
o220 by
270— G aD‘O'o 0’5 .
_ aoqo:n;,': @ 270" Craned (G) " max ¥ llmm , well gort,
| fo o0l LDL ful, Y07 maf.
o 0 Z u',n o
— 0% a5 20
O p- "0 0-2°
Reported By: 7
Nicole  Combs B evloai St P P W 4-2
Print Name J Title 7 Signature Date
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SGW-63811, REV. 0

BOREHOLE LOG (Cont.)

Page ® of (0

Date: 3-12-19

WellID: ¢9930

[Well Name: (,99- Hio- ]

| Location: 1400w MW of 2764 AV

Depth Graphic Sample Description: -~ fc——LC".mmg'?“_S'- idtind
(ft) Sample Lo Sediment Classification, Grain Size Distribution, Color, Moisture Content, SameIFi)n %‘etzsggé 1 I|ngs_et ?N‘t
9 Sorting, Angularity, Mineralogy, Particle Size,Reaction to HCI, Other ping LO' ampler size, Vater
evel, Other
15— G %05 e [1b0-280": Graned (6) Aic Rstany Prlling with
” oV, W w
— 009eil @275 92857 =107 me VE- (TR 105Rip temp “casig
| f’"- ;D;'-;_;Lr—b awg med [Zmm , maX 2Smm , mod ot , 567 |0.0-151.0 ch %S/s,.,lls"fim
_ volrf'n.ﬂo;z- H B0/ maf, Cub- ~ens + Sub-rnd. Sand=VE-ve, g 'kmp mSihj fSFO 341.1" bas.
_ ,°;:-':-;E__ Imaa, well Sor? Sou L, Sou maf, ang-svb-ang o{m Y o dpll md € 8
280 — G ~°;»-' el ho rxn Hed, 2.5Y SI3 light olive lgnuun hamner Yrt. Gl ‘S'Mn‘gfi
- 5 11280-285" : fq Q\ = 107 f= 97 m=T. S o &haunﬁe n l'l‘H\oloju.j
=] N ed: VE- [Spara , well gort
_ S0k £, 307 maf ang- b ¢ub-anj Cand= NE-NC
- i 52A~_¢1L$o.r+. Lot 4, Yoy, mn!‘ mj-&ub-anj D‘"J’M
295 — G ;;-0'0’;0"; N \ - - J.
| 20057 1285~ 300" Grmvel (@) 4= 907 ¢=/07 m=T gmuel:
_ :-“'.5"0 NF-coarce , ana. bppa, tnax 23w, well Sort, LOY. fod
0%0 n-
_ 1o g "ibl maf, ana o Sub- -ang. Sand: VE-NC, well gort,
vg.o-vn ]l i, Nc;“\'\
_ ‘“,o‘,»D‘é_nu = - HC/’
29 —1 @ 083" 8 2-'5\’ Y2 brawnich  araay.
N “:":::' @ 290" sand: wet
0%g0 9,
= S
- “:6"":.“:
;u-;g?.g
] 0% %
296— € ?:“;’vu‘.}_s-_@_?;ﬂi_&mmf{ (G\n AS7. £=57 m=T. a.\m’f‘
- ::"e“;’ 3mm, max T ’l%rnm ynd fort, Sov fd, Gov mnf
| o 99“5:°?.A13-_$£b;tn.d‘
0%ty e
] ° 0000;52
— oo ::'9 - YO ne dmm
<’ o \ [
S T 29221300 =~ 225" ¢ candu  Graved (£G) as 307 g=T0/ \WNader ¢ e : T-001
—\WS s T 3md NCMH NE - coarge peh, owg. Imna, max at 36I-'—f‘b3&'.
_|WS zbmm' oo Sart, W0t Led , UDY. maf . MS o cub —ang. \NM S, AR AL
o) \
— e Soand= NE -VC, well Sort, Lot £, Y0/ pmaf, ana- at 2072.1 \a%s
- T 1
— e Sula-amj roict, no rxn HEA, 2.5Y Y12 slive brawn
365 — G h“ ‘ao mita Dﬂfﬂn‘!’
e,
_ enol - @ 205 sandy Crawed (¢0) 8 PTISY. Sk 207 M5y
_ :.60‘:;3'-:9‘ jrwvelia.nq.’l‘m mpa20s. Sand : ang. fint, msd gort,
- RO e ang. , wet.
05“39". J
<] 'v-_'{'u'“
30— G el
_ @310 sandy Crawed (sG) g ¥ 407 § T LOY. myT.
NE 3119 J
_ Gruuul ¥401. Fu{ TLOY. maf, mj'f'a &‘wk't—m
_ _SMLMQ coaxce , maist
NC  3-12-{ ———— |
Reported By: 7
Nicale  Comb (Gesloqist éx, 9-20L-(9
Print Name Title Signature Date
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SGW-63811, REV. 0

Page_ % of |0
BOREHOLE LOG (Cont.)
Date: 3512-,3
WellID: €993, | Well Name: (,99 - Hi,- (] [Location: |Hopp, MW of 2704 HV
Dap Sample Graphic Sediment Classification, Grain S'izeD Distrri::uliion Color, Moisture Content Depth of Ccazir:;g:'ﬁ?‘g Metfiod,
(ft) Log : 2 i el - ' | Sampling Method, Sampler Size, Water
' Scrtmg,:ﬁ%tﬁlarlty, Mlneralogy. Particle Size,Reaction to HCI, Other Level, Other
bie — G 300" ~ 335" * Sandy_ Gravel (SG\ A Lotans Dulling  with
- @315 =301 ¢= 907 m=T. qved: VE - med peb-[ 1>Mop 1 o5, MJF ,:ggm;
| avg. | mm. max. [Dmm mod Sort, 407 4, L6/ mafl 0.0 - 151.0' bt\a)(‘ ‘:15!'%0016' w
_| S\Jb—a-nj Sand: VE, well gort, L0t fel, 467 maf, ttirp casing [51.0' - 3491, [" bas.
_ ng. T Sub - wﬂq moist, ne rxn HO L 2.5Y Y13 olive br.|4'2 \Q‘Q dnll md éﬁ\‘m hm;m_ur
26— G @ 320 qT"lO/ S& L0 m=T. G@Nd- NE~NE bit. bk SM-nDh' S o d’mﬂﬁ,ﬂ_,
| g T NE-VE, ln ll‘HLlpqu:
—we mod Sort Sub=ang. Wodor Sa}mo\{ 1-007 @
| 222.0° bf‘]s‘
35— G
55— G € 330" sandy Granel (3G): 97701 4254
N & m T 5. auwu” VE-NC, ong T Ubom , max T H0mpm,
_ - MO Lol | VUL maf tub-ane o subrne. Sand:
_ Y507 £l, 1507 maf, ana to Subang., wet,
_ O 2.5Y 33 dek olive broen J
3236 — G : .," @355‘ 3[Mid VF- Cootfe Pbb ana VY opm . may
_ Oos Y 20mm , ¥ 507 £, 2507 maf ang.— rnd. Sand:
_ Bl MJT coarge |
- ool
— 0000@ i
25— G Y25,50340-345" Crawed {C): 9=8G7 s=i57 m=T.
_wS 0.0 20 arved : VE-NC | ana. JDhnm mnx 50 v, poor Sort Waedker  Sample  T-0032
W ﬂa o 1 ' \ |
_ 0.7 251507 fel, 50 maf, ana. - rnd. Sapd: F- NC, ava VE @ 34(.1 |a3$
_| 300 lwell Sort Sov £l 507 maf, ma— Supang. , wet, no pxn
R 52 %5000l maf. in_qowel arr pasesf’ 2.5Y H?L,rmz_a&#bhﬁ
‘o6 Q0
345 — G a%q o7 \ )
i ~Le234G - 261" Bagadt 345- 250" 8o
4 7 A9 basalt, 17 fulsics _p apporent westtuing o amaroer it
] -~ Hrom — SOMM L 2Ng. nn rxn HCI_ 2.8Y 2.5/,
a ~——lblack | wet
350— G é
] |
7 I e
Reported By: .
Niwole (andS fawh)q ist 7/-\, //\v =24

Print Name

Title L

Signatlre

Date
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SGW-63811, REV. 0

BOREHOLE LOG (Cont.)

Page |0 of \D_

Date: 3-|9 - (9
WellID: 99 20, | Well Name: 1,99 - H-(,| | Location: |4ppra NN of 2704 WV
Depth . Sample Description: Comments:
Sample ! Sediment Classification, Grain Size Distribution, Color, Moisture Content, Depth of Casing, Drilling Iv_lethod,
(f) Log Sorting, Angularity, Mineralogy, Particle Size,Reaction to HCI, Other Sampling Method, Sempler Size, Water
Level, Other
355 | 345- 35" Pagalt Air Potany Drilling_vitth
25616 — |A0L agalt, 11 fel0cs, no apparent wwesttering, (W] 16T tonsg casirn,
95/8 ap/ 8

thnm = 3Dramn

AN no
T T

e HAd, 'L‘gY

1 \
0-0' - 15].0 b?S', 14

25/,

aina
J

Black

*P'm'a. casina [51.0' - 3‘!’-/'5)1 .

YR dall md & 8%

hammer bt Gab SMY\'P/?
5' or  eveny oha.njt n

[thheleay.
7

TD: 356.0°

Deghn tn_wasder: 29249

Reported By: N
Nicolt  Combs G e0loaist T o s
Print Name Title “ Sigrature Date

C-14

A-6006-993 (REV 0)



cmil EE  FREESTONE cmilll W FREESTONE 10 ft cmBl WM FREESTONE

cmil WM ‘FREESTONE cmil W  FREESTONE 25 ft cmll BN RERSTONE
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WELL DEVELOPMENT AND TESTING DATA

WellID: (993, | Well Name: (,99 = Hlo- L] |pate: 4-24-19

Location: /HoOh, INW of 2704 HV

Reference Measuring Point (unless otherwise noted): TOP OF OUTER CASING (TOC)

Has the well been surveyed? Oves XNo Does the well have a cementpad?  KYes (ONo
Initial Conditions é
Start of Job End of Job f 7o V&t e e
A
STATIC WATER LEVEL: ‘i‘ S;‘,i”s"ﬁ ﬁ:e:I = L\\_ ek
Date: 4~26-19 | 292.49' byr [292.L9' ke . |
Date:
gl /A N ™Na

Date: DEPTH TO BOTTOM: A= 287"

"H-25-19 | 313.,4" bes | 313.L4" ks | B=_ 2.87
Date: /p /g N/a c=__ o
Intake Depth |Specific Capacity| Troll Depth Turbitidy (NTU) Pump Pump Pumping Rate| Maximum

(ft bgs) (gpm/ft) (ft bwt) Initial Final Start Stop (gpm)  [Drawdown (ft)
302.13 L.G 361.53 |717.L0 | 16.70 | 0726 oqn*| /3. b 2.66
302.73 3.7 201.53 | L.LS | 3.79 | Ol 0953 b.4Y 173
362.73 8.5 3261.53 | NIA N/A /b4 1057 144 1.7
.‘_-_-___-_‘_-_-'-_"——-__
et .
St T

Total Pumped: |930.Y4 g/

Pump Model: Grirund¢ B/E PL 171

Troll Serial Number and Pressure Range (PSl and depth): 54,78 — 2|0m f Lﬁz-ﬁ vemnted
Comments: 4

#Pomp was not furned off at 09Il - flow rokt was reduced fram /3.6 gpm
> [,.’-{me @ 09| o(wirrj f”"”f’mj § wae shuf off @ 0953,

Lojs= CA9306 - develop— int#| _4 .25 19
C A3k - Shesetest— H-25-19

Prepared By:
Nicole  Conade§ A /2; 4-26-19
Print Name [~  Signature =& oy Date
Reviewed By: W
¢ bosuilee. @b"ﬂﬂj’ 5/22/19
Print Name = 1 Slignature Date
For Office Use Only
OR Doc Type: WMU Code(s):
Page 1 of 1 A-6005-205 (REV 2)
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HGLP-LDR-1082, Rev. 0

L\ Page 1 of 20
SBay West
699-46-61 (C9936)
Log Data Report
Borehole Information
Log Date ‘ 2019-03-21 | Filename | C9936 HG-NM 2019-03-21 | Site 200-ZP-1
DTW! (ft) DTW Date DTW Source | Drill Date | Total Depth (ft) Depth Datum
291.3 03/18/19 Freestone 03/18/19 356 Ground Surface
Casing Information
Stickup | Diameter (in.) | Thickness
Casing Type Drill Type (ft) Outer | Inside (in.) Top (ft) Bottom (ft)
Threaded Steel | Air Rotary TC? 11.87 | 10.75 0.56 0.0 AGS? 152
Threaded Steel | Air Rotary TC 9.71 8.85 0.43 4.67 AGS 341.1

Borehole Notes

The onsite geologist provided the total depth and casing depth. The logging engineer measured casing stick-up
using a steel tape measure, casing diameter using a dial caliper, and thickness using a precision wall-thickness
gauge. Maximum logging depth achieved was 342 ft, approximately 1 ft above the reported casing depth. The
geologist reports drillers encountering basalt at approximately 339 ft and setting casing two ft into the basalt. The
remainder of the borehole was drilled without casing which was not logged. Zero reference is ground surface.

Logging Equipment Information

Logging System Gamma 4NC Type 60% Coaxial HPGe (SGLS) *

Effective Calibration Date | 12/19/2018 Serial No. 45-TP22010A

Calibration Reference HGLP-CC-178, Rev. 0 | Logging Procedure SGRP-PRO-OP-33023, Rev. 0,
Change 2

Logging System Gamma 5PB Type He-3 (CPN 503DR) NMLS °

Effective Calibration Date | 12/12/2018 Serial No. H34055445

Calibration Reference HGLP-CC-177, Rev. 0 | Logging Procedure SGRP-PRO-OP-53024, Rev. 0,
Change 2

Logging System Gamma 4MC Type He-3 (CPN 503DR) NMLS

Effective Calibration Date | 12/20/2018 Serial No. H340207279

Calibration Reference HGLP-CC-179, Rev. 0 | Logging Procedure SGRP-PRO-OP-53024, Rev. 0,
Change 2

SGLS Log Run Information

Log Run 1 2 3 Repeat 6

HEIS Number 1021043 1021044 1021045 1021046

Date 02/27/19 02/27/19 02/27/19 03/20/19

! depth to water inside casing

2 Temporary casing

3 Above ground surface

4 Spectral Gamma Logging System
° Neutron Moisture Logging System

Bay West LLC = Five Empire Drive = Saint Paul, MN = 55103-1856
2439 Robertson Drive * Richland, WA 99354 « www.baywest.com
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adjustments made

adjustments made

L\ Page 2 of 20
OBay West
Log Run 1 2 3 Repeat 6
Loesine Eneineer Spatz/Meisner/M | Spatz/Meisner/M | Spatz/Meisner/Mc Spatz
gging Bhg cClellan cClellan Clellan P
Start Depth (ft) 0.0 70.0 55.0 148.01
Finish Depth (ft) 70.01 149.04 75.0 325.0
Count Time (sec) 100 100 100 100
Live/Real R R R R
Shield (Y/N) N N N N
MSA Interval (ft) 1.0 1.0 1.0 1.0
Log Speed (ft/min) NA NA NA NA
Pre-Verification C9936DNC2019 | C9936DNC2019 | C9936DNC20190 | C9936DNC20190
0227AV00CABI1 | 0227AVO00CAB1 | 227AVO00CABI1 320AV00CABI1
Start File ADO000000 BD007000 CD005500 ADO014801
Finish File ADO007001 BD014904 CD007500 ADO032500
Post-Verification C9936DNC2019 | C9936DNC2019 | C9936DNC20190 | C9936DNC20190
0227CVO0CAA1 | 0227CVO0CAA1 | 227CVO0CAAL1 320AV00CAA1
Depth Return Error (in.) 11.5 high N/A 1.0 low 2.0 low
. Brought sonde to
Temperature in . .
surface and re- No fine gain No fine gain
Comments teens affected - . .
established zero | adjustments made | adjustments made
depth control
reference
Log Run 7 8 Repeat
HEIS Number 1021047 1021048
Date 03/21/19 03/21/19
Logging Engineer Spatz Spatz
Start Depth (ft) 324.0 280.0
Finish Depth (ft) 342.01 300.01
Count Time (sec) 100 100
Live/Real R R
Shield (Y/N) N N
MSA Interval (ft) 1.0 1.0
Log Speed (ft/min) NA NA
Pre-Verification C9936DNC2019 | C9936DNC2019
0321BVOOCABI1 | 0321BVOOCABI
Start File BD032400 CD028000
Finish File BD034201 CDO030001
Post-Verification C9936DNC2019 | C9936DNC2019
0321CVOOCAATL | 0321CVO0CAA1
Depth Return Error (in.) N/A 2.0 low
No fine gain No fine gain
Comments

Bay West LLC = Five Empire Drive = Saint Paul, MN = 55103-1856

2439 Robertson Drive * Richland, WA 99354 « www.baywest.com
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Page 3 of 20
NMLS Log Run Information
Log Run 4 5 Repeat 9 10 Repeat
HEIS Number 1021049 1021050 1021051 1021052
Date 02/28/19 02/28/19 03/21/19 03/21/19
Logging Engineer Spatz Spatz Spatz Spatz
Start Depth (ft) 0.0 57.0 150.0 277.0
Finish Depth (ft) 151.26 72.01 292.01 292.01
Count Time (sec) 15 15 15 15
Live/Real R R R R
Shield (Y/N) N N N N
MSA Interval (ft) 0.25 0.25 0.25 0.25
Log Speed (ft/min) NA NA NA NA
Pre-Verification C9936FPB20190 | C9936FPB2019022 | C9936DMC2019 | C9936DMC20190
228AV00CABI1 8AVO00CABI 0321AVO00CABI 321AV00CABI1
Start File ADO000000 BD005700 ADO015000 BD027700
Finish File ADO015126 BD007201 ADO029201 BD029201
Post-Verification C9936FPB20190 | C9936FPB2019022 | C9936DMC2019 | C9936DMC20190
228BVO0CAA1 8BVOOCAAL 0321BVOOCAAL 321BVO0CAA1

Depth Return Error (in.) N/A 1.0 low N/A 0.5 low
Comments None None None None

Logging Operation Notes

A centralizer was installed on the sondes. Verification measurements passed the acceptance criteria.

Analysis Notes

Analyst

P.D. Henwood

Date

04/30/19

Reference(s)

SGRP-PRO-OP-53040, Rev. 0; SGRP-PRO-OP-53051, Rev. 0

Casing corrections for a 0.56 and 0.43-in. thick casings were applied to the SGLS and NMLS log data.

For the SGLS, a water correction was applied below 291.3 ft.

SGLS spectra were processed in batch mode in APTEC SUPERVISOR to identify individual energy peaks and
determine count rates. Concentrations for the SGLS were calculated in an EXCEL template identified
as DNC20181219 using an efficiency function and corrections for casing and dead time as determined by annual

calibrations.

Casing diameter and thickness corrections for 0.56-in. thick, 11.87-in. OD casing were applied to the NMLS data
for the first casing to 151.26 ft and for 0.43-in. thick 9.71-in. OD for the second casing. Integrated with the casing
diameter and thickness corrections is an initial count rate correction for a sediment composition of a 50-50% ratio
of basalt fragments to quartz sand (HGLP-OTH-028).

NMLS data are reported in counts per second for the entire length of the borehole. NMLS data are also reported in
vol% moisture. Conversions from count rate to vol% moisture were performed using EXCEL templates identified
as FPB_MCNP_assay and DMC_MCNP_assay.

Bay West LLC = Five Empire Drive = Saint Paul, MN = 55103-1856

2439 Robertson Drive * Richland, WA 99354 « www.baywest.com
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@Bay West Page 4 of 20

Customer-Focused Environmental & indusirial Solutions

HGU?® is an empirical unit of gamma activity proposed as a means to standardize gamma log response across
multiple logging systems with different response characteristics. The HGU is defined in terms of measurements in
the Hanford Borehole Calibration Facility, and the magnitude is selected such that 1 HGU is approximately
equivalent to typical Hanford background activity, based on data from background samples as reported in
Hanford Site Background: Part 2, Soil Background for Radionuclides (DOE/RL-96-12).

Results and Interpretations

No manmade radionuclides were detected in this borehole.

Bi-214 energy peaks at 609 and 1764 keV are plotted on the Natural Gamma log plots. These energy peaks are
used to calculate naturally occurring U-238. Where the concentrations diverge, radon (Rn-222) is indicated that
has disrupted the secular equilibrium (activity of the parent is equal to the activity of its daughters) between the
parent U-238 and its daughters below Rn-222 in the uranium decay chain. It is interpreted that intervals of
relatively low moisture that coincide with relatively high U-238 using the 609 keV energy peak suggest partial
voids behind the casing where radon is trapped and neutron count rate is low. For example, this may be occurring
at approximately 260, 278, and 292 ft.

The neutron moisture log primarily responds to moisture present in the surrounding formation. In general, an
increase in count rate reflects an increase in moisture content. Moisture content generally increases as the
sediment becomes more fine-grained. For example, moisture content would be expected to be greater near the top
of a fining upward Hanford flood sequence.

The KUT and moisture repeat plots indicate that the systems were working properly.

List of Log Plots
Depth Reference is ground surface.

Manmade Radionuclides (0-340 ft)

Natural Gamma Logs (0-160 ft)

Natural Gamma Logs (150-310 ft)

Natural Gamma Logs (300-460 ft)

Combination Plot (0-120 ft)

Combination Plot (120-240 ft)

Combination Plot (240-360 ft)

Combination Plot (0-350 ft)

Total Gamma & Moisture (0-350 ft)

Moisture (0-160 ft)

Moisture (150-310 ft)

Total Gamma & Hanford Gamma Unit (0-350 ft)
Repeat Section of Natural Gamma Logs (55-75 ft)
Repeat Section of Natural Gamma Logs (280-300 ft)
Moisture Repeat Section (57-72 ft)

Moisture Repeat Section (277-292 ft)

¢ Hanford Gamma Unit

Bay West LLC = Five Empire Drive = Saint Paul, MN = 55103-1856

2439 Robertson Drive * Richland, WA 99354 « www.baywest.com
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(199)) ydeq

#2Th (2614 keV)

0
———— 10

ooo«woo

MDL

>®U (1764 keV)

1T 1T 1T T T T T T17 1T 1t 1 17 17 1T 17T T 1T T T/
\V)N , , , , , , , , , , , N
o  t— Tt —F/——"t— .‘E .m.‘ Jr T
- :.. §livpy > ! _]
g e S RS [ o ....,__.___. e | ]
m ,-, q-‘-. -.- 2 ~“ -:Ev.- Ts'-.‘-v. m W -—‘-“=v‘=r | | amgdtaait s M,S—‘—‘ M&P -r-
<l W T o O H T R , I | l\ V....-:.-M.
A\ T T J T | T 1 a 1 T Eiaats
B , , , , , , , , , , , , , m
OK"L“%“T i“+“T l“+“T 44—t ——"A——+——F——
- , , , , , , , , , , [ , ,
¥ 000099000 po000h00 0§o00ch oooonvooooeoooonvooooﬁooooﬁvoooonvoooo%oo%ooo%ooooeoooo%ooo%oooo%ooooaoooo%ooo%ooo%oooo@uoooonwoooonmooooﬂwoooonwoooo%ooowoooo&oooo
I I I I I I I I I I I I I I I
o o o o o o o o o o o o o o o o o
- Y ™ < 0 © ~ © 1) = = q ® 3 © ©

(198)) yidaeq

0.5 1.0 1.5

0.0

1.0 15 20

pCi/g

0.0 05

15 20 25

510

0

pCi/g

pCi/g

Zero Reference - ground surface

C-28



SGW-63811, REV. 0

Page 7 of 20

HGLP-LDR-1082, Rev. 0

699-46-61 (C9936)

©Bay West

Natural Gamma Logs

Customer-Forused Emironmentsl & Industrial Solutions

(199)) ydeq

150
———— 160
———— 250

#2Th (2614 keV)

°U (1764 keV)

!

23

r-r" 1T " 1 +—17 " 1 7° 11" 111 7T 17T 7T 17 T T T 1T T T T T T T1
\V) f f f f f
() ="+ ——t
~ f f f
1\.
[(e]
X
—
~1
X
S L | | | | | | | | | | | | | | I oo
oooo%oooﬁooooﬁvooooeooo%ooooeoooonvooooeooo%oooo&oooo9ooo%ooooAvooooeoooonvooooﬂoooo@oooonvoooonvoooo@oooonvooooﬂmoooonmooooeoooo@ooooeooooﬂvooooﬂvoooowoooo%oo oo
[ [ [ [ [ [ [ [ [ [ [ [ [ [ [
o o o o o o o o o o o o o o o o o
'9] [¢e] N~ [¢¢] (o)) o — N (4] < Te] © N~ [¢0) (@] o —
-~ ~— -~ -~ s N N N N N N N N N N 2] ™

(198)) yidaeq

0
-~
Q
T o
=
O
5.0.
o
o
o
Q
N
0
Al
(®)]
o=
-~ Q
o
0
o
Q
o
o]
AN
o
N
Te]
Lo
O
o
© a
Te]
o

Zero Reference - ground surface

C-29



Page 8 of 20

HGLP-LDR-1082, Rev. 0

#2Th (2614 keV)

SGW-63811, REV. 0
*®U (1764 keV)

699-46-61 (C9936)
Natural Gamma Logs

“°K (1461 keV)

Customer-Forused Emironmentsl & Industrial Solutions

©Bay West

(198)) yde(

o o o o o o o o o o o o o o o o o
o - AN ™ <t [To] (] N [e¢] [¢2] o -~ AN [s) < Te] [(e]
(42} (ep] ™ (o0 [ap] ™ (0] ™ ™ ™ < < < <t < < <
| | | | | | | | | | | | | | |
1 1 1 1T 1 T 1 T T 1T 1 1T 1 T T 1 T 1 T 1T T 1T T ©T T T T T1
| | | , | | | | | | | | , | , | |
, , , , , , , , , , , , , , ,
- 4t __________ -]
, , , | | | | | | , , , , | ,
. | | | , , , , , , , , | , | , |
| | _ | , , , , , , | , | , |
s R B e e i By i
| , A , | , , | | | | | , , , , |
| , , | , , , , , , , , , , ,
S Y S [N I N N A N A A I I I [ O N O N
1 1 1 1 1T T T[T T 1T 1T T 17 T T T T T T T T T T T T T T 1 ]
L , , , , , , , , , , , , , , .
e 4 444+ r___+r I _| L
_ , , , , , , , , , , , , | :
- ; ; * , , , , , , , , , , | , .
OTLLF L 2 U T A ]
e | _ _ | | | | | | | | | |
= _ _ _ | , , , , , , , | , | , =
i | _ |
B [ [ A _ | | | | | | | | | | | 1
(T N N T N T M
r 1 1 1 1 1T T T 1T 1T 1T T T 17 T 17 T T T T T T T T T T T T T T 1
i~ | | | | | | | | | | | | | | | -
+———Fr——+ -+ ——F———— +— — — — —
| | | | | | | , | , | —
E Tt Tl By e iy ey i Sty Bty Bt
| , | | , | | , | | | B
I
+——tFr————+ 4 ——F— 4 — — + — — + — —
| , | , , | , | , , | , -
I | | | I (N N N O O A A N
4 4 4 4 4 4 4 4 4 4 4 4 4 4 4
o o o o o o o o o o o o o o o o o
o — (V] (2] < [Te] (o] N [¢0) (o)} o -~ AN s < T9) ©
™ ™ ™ ™ ™ [sp] ™ ™ ™ ™ < < < < < < <

(198)) yidaeq

1.5

0.5 1.0
pCi/g

0.0

0 15 20
i'g
C-30

1
pCi

0.0 05

5 10 15 20 25
pCi/g

0
Zero Reference - ground surface



Page 9 of 20

HGLP-LDR-1082, Rev. 0

SGW-63811, REV. 0

(198)) Yideq@

o o o

o o o o o o o o o o ~ N

o -~ N ™ <t Te) © [ [*e] ()] ~— ~— ~—

| | | | | | | | | | | _

L L L I I T T 1 T 1

o+ _ _ _ _ _ _ _ _ _ _ _ _

S Ll L1l __]

= _ | _ _ _ _ _ _ _ _ _ _

R _ _ _ _ _ _ _ _ _

o ——rF————— . — = ——og —
= |

Total Gamma

*Th (2614 keV)

2

% (1764 keV)

609 keV

699-46-61 (C9936) Combination Plot

Man-Made Radionuclides 40K (1461 keV)

Customer-Forused Emdronmental & Industrial Solutions

©Bay West

60 +———

1984) YideQ

K

C-31

10 -~~~
120

15

10
volume percent

pCilg

0.5

100

10

15

pCilg

10

pCilg
Zero Reference - ground surface



Page 10 of 20

HGLP-LDR-1082, Rev. 0

Plot

Total Gamma

699-46-61 (C9936) Combination

©Bay West

Customer-Forused Emdronmental & Industrial Solutions

120

Man-Made Radionuclides

Moisture

%0 (1764 keV) “’Th (2614 keV)

K (1461 keV)

SGW-63811, REV. 0

=]

0.5

609 keV

-
|
|

120

C-32

230 +———

240

250

15

10
volume percent

5
cps

1.0 1.5

0.5

1.0

0.0

pCilg

100

10

15

pCilg

10

pCilg
Zero Reference - ground surface

pCilg



Page 11 of 20

HGLP-LDR-1082, Rev. 0

699-46-61 (C9936) Combination Plot

©Bay West

Customer-Forused Emdronmental & Industrial Solutions

240

SGW-63811, REV. 0

Moisture

Total Gamma

1764 keV) “**Th (2614 keV)

238
U
T

609 keV

I I I —

Man-Made Radionuclides 40K (1461 keV)

-
|
|

240

<90 —

350 +———
360

|

|

|

*
(=}
o
&

108)) fideq

C-33

‘0.0

102‘

100

10

15

10

pCilg
Zero Reference - ground surface

pCilg

volume percent

pCilg



Page 12 of 20

HGLP-LDR-1082, Rev. 0

©Bay West

SGW-63811, REV. 0

Moisture

Total Gamma

%0 (1764 keV) “’Th (2614 keV)

699-46-61 (C9936) Combination Plot

K (1461 keV)

40

Man-Made Radionuclides

Customer-Forused Emdronmental & Industrial Solutions

C-34

0
T e
c
[O]
o £
- 0
o
(0]
o £
=2
o
>
(=}
0
Q
o
[=}
0w
1 -
i
-
(=)
=
(@]
[oN
_|w
(=}
1<
0w o
-
(=]
=
(G
(o8
e
S o
«
i o}
©
(*2]
=
1 O
[}
_Jo
=
[t}

pCilg

100
Zero Reference - ground surface

10



©Bay west

SGW-63811, REV. 0

Customer-Fornsed Emironmental & industrial Solutions

20

40

60

80

100

120

140

160

180

Depth (feet)

200

220

240

260

280

300

320

340

HGLP-LDR-1082, Rev. 0

699-46-61 (C9936)

Total Gamma & Moisture

Page 13 of 20

Total Gamma Moisture o
T ' T
- | | ]
R = |
7777777 o, o ————— 120
\ = \
| - | _|
—————— = ——————}——————* 40
| &2 \ _|
= \
s =il S - o0
| j_»_-‘- } _
fffff T 80
"y ‘
| | _|
—— —— R ————— S — 100
| a | _]
P \
e~ ———— —— R — 120
- \
— =, | \ —
= |
777777 B ———— 7 ——————— 140
hange e } 1
777777 777774‘777777* 160
— ~ ‘ ‘ —
| |
——————————— +———————1- 180
\ \
| | | _|
77777 ~—————— - —————— 200
- , | \ —
\
77777 e, —————+———————1— 220
| \
| | _|
- e 77777—} ——————— — 240
| == \ _|
o \
e ———— 4‘ ——————— — 260
| -;_‘, | |
- e SE— L 280
‘ _|
l} I
fffffff V‘l aleLLﬁleL,%,,,,,,%* 300
| | | —
\ \
7777777 t——————t———————1 320
\ \
| | | _|
—77777717777777—} ——————— — 340
L | | |
350 | ! 1 ! 1 ! |
0 5 10 15
volume %

Zero Reference - ground surface

C-35

Depth (feet)



©Bay West

Customer-Fonused Emironmental & Industrial Solutions

SGW-63811, REV. 0

HGLP-LDR-1082, Rev. 0
Page 14 of 20

699-46-61 (C9936)

Moisture
Moisture (Volume Percent) Moisture (counts per second)
T T T T T
L i \ _
| | ‘
10 + g ———b—————— i‘ ——————— - e ————— e — 10
- — - | —]
\ \ !
20 +—————— = 4——— ] — 20
- | | B \ _
\ | ‘
30 +—————— T % e — 30
| ‘ | | | _]
\
40 +—————=L e T o — 40
B } 1 L | |
50 +—————®E_———— +—— ———————— ] — 50
B } 1 L i |
60 +——————— ———— T & e — 60
= — | | 1 | n
I I -wn G - & L
g 70 ‘ | } 70
< - | 1 | .
= \
T 80+ ——— e +——— & —————————— — 80
o L | 4 L | -
|
90 +————sF=—————— T‘ 7777777777777777 m T — 90
L ‘ — L | —
100 | ——— -5 i‘ ———————————————— R ——— 100
\
L | i | _
110 - ———F —f—————— S — L (R —— - 110
L | i ! _
\
120 ——— i NN e — ] - 120
T T |
. ‘ — . | —
130 —f——— —‘L —————— i‘ ——————— e - 130
|
L | i | _
140 |+ —————= s — —— — — ] &= e — 140
L [ | 4 L \ Bl
‘ |
150 T ———— — T~ [~ ***}ﬂ)ﬁ&ﬂgﬁh@ﬁge**** 150
L 4 L \ _
| \
160 l I ) S ] L 160
0 5 10 15 | | | |
volume percent 25 75 125
cps

Zero Reference - ground surface

C-36

Depth (feet)



©Bay West

Customer-Fonused Emironmental & Industrial Solutions

150

160

170

180

190

200

210

220

230

Depth (feet)

240

250

260

270

280

290

300

310

SGW-63811, REV. 0

699-46-61 (C9936)

HGLP-LDR-1082, Rev. 0
Page 15 of 20

Moisture
Moisture (Volume Percent) Moisture (counts per second) 150
T = T T T T
| 1 r : | n
S L ——— i‘ ———————————————— e 160
" ] | = | n
= | \ > !
O R —————— e ] — 170
K | | 4 L 3 } |
5= | |
s ] IS - AN — ] -
T | 180
= ‘ ‘ ] B = ! ]
2 X ‘
4— B R ———— e — 190
=) | 1 = -
e B fm———— ———— S — 200
>4 | 1 3 | -
4y —7—————— R ———— —————————— — 210
T T‘ |
< s \
T, ———— i‘ 7777777 ety ———— - — 220
— = |
\ \ B | n
B o R o e — — 230
| 10 2 -
4 ———= e ————— T ———————  ———— g —————————— — 240
1= T ; i
=l ‘ | - > | ]
o e i‘ ———————————————— A — L 250
- \
: | 1 ! N
e -~ o - ———— A —— — 260
— |
= } 1 2 | -
S - T =3 e L 270
ge= \ - F | -
SR o D — i‘ 7777777 £ i e ] L 280
lo—d | | — ‘ ]
=y \ \
=== Foe———— 4——————] == T ] — 290
\ \ 4 L ! _
\ \ |
S+ I T e — 300
\ \ 1 F | -
' | I I I - _ | L 310
0 5 10 15 | | | |
volume percent 25 75 125
cps

Zero Reference - ground surface

C-37

Depth (feet)



SGW-63811, REV. 0

HGLP-LDR-1082, Rev. 0
Page 16 of 20

@BajlWest 699-46-61 (C9936)

7T Total Gamma & Hanford Gamma Unit

o Total Gamma Hanford Gamma Unit o
' T
} —
20 +—————— g —————f—— ] —————————— - 20
\
| a
40 +—————— 1+ -1 ] — 40
| a
60 S — 60
} —]
80 e — 80
|
| a
100 S — 100
} —
120 —— — 120
\
| a
e 140 e ———— - 140
@ | | —
o) ‘ =
Y—
< 690 +——-—%——-——F—— 1 - - — 160
o | L
—-— | —
5] | 2
180 +——————@®———— g ] — 1 o
o 180 | 80 3
| — (]
200 +——————§f~———F-——-"—-- —f—————— 1 — 200
} —
220 +——————+ & ————-F7—————— ———F————— —————————— — 220
\
| a
240 +——————t+-— @ ———f—————— g ————— ] — 240
} ]
260 - ——————+——@%——t——————— | ————g———— ] — 260
‘ —]
280 ] - 280
‘ _
T 7 WaterLevel |
300 S Rt — 300
} —]
320 +————&gf—————— ] | —————————— — 320
\
| a
340 + e b o] LS o —————————— — 340
\ |
| I J
2 4
HGU

Zero Reference - ground surface

C-38



SGW-63811, REV. 0

Page 17 of 20

HGLP-LDR-1082, Rev. 0

Th (2614 keV)

232

2% (1764 keV)

699-46-61 (C9936)

A Repeat Data

Repeat Section of Natural Gamma Logs

0K (1461 keV)

Customer-Forused Environmental & industrial Solutions

©Bay West

1.0 1.5

pCilg

0.5

pCi/g

pCil/g

Zero Reference - ground surface

C-39



SGW-63811, REV. 0

Page 18 of 20

HGLP-LDR-1082, Rev. 0

©Bay West

699-46-61 (C9936)
Repeat Section of Natural Gamma Logs

61 keV)

Customer-Forused Environmental & industrial Solutions

285

keV)

#2Th (2614

28 (1764 keV)

A Repeat Data

K (14

280

, ,

, ,

, ,

, ,

| |

[ [
™ < 0 © N~
o )} o 13} o)
I\ I\ I\ N I\

300

|
0.5

L
0.0

pCi/g

2.0

1.5

1.0

pCi/g

pCi/g

Zero Reference - Ground Surface

C-40



SGW-63811, REV. 0

HGLP-LDR-1082, Rev. 0
Page 19 of 20

BBayWest  699-46-61 (C9936)

oo et s g Moisture Repeat Section

Moisture
T T N T

58 — 58

60 — 60

62 — 62
3 3
o 64 — 64 ©
I..:/ SN
£ £
o [}
[}
O D

66 — 66

68 — 68

70 — 70

A Repeat Data
72 — 72
L ] | ] |
0 5 10
vol %

Zero Reference - ground surface

C-41



SGW-63811, REV. 0

HGLP-LDR-1082, Rev. 0
Page 20 of 20

BBayWest  699-46-61 (C9936)

oo et s g Moisture Repeat Section

Moisture

278 +———¢p———————— — —— — —— — — 278

280 - ——Ag——————f—————————— — 280

282 4 ————————— N — L 282

= S
D 284 f—————— o ————————————— — 284 ©
M:/ ). S~
£ £
Q [0}
S - |
D D
286 - ———————Aj — - — 286
288 f————————— &g ———————— — — 288
290 +fp—————————————————— — 290
A Repeat Data
T
292 L ———————— ] L 292
L ] | ] |
0 5 10
vol %

Zero Reference - ground surface

C-42



SGW-63811, REV. 0

WELL SURVEY DATA REPORT

Project: Prepared By:
Neil P. Fastabend
Company:
CHPRC
Date Requested: Requestor:
05/08/19 Matthan G. Wilson (CHPRC)
Date of Survey: Surveyor / Company:
05/23/19 Lawrence B. Munnell / CHPRC
Description of Work: Horizontal Datum: NADS3 (91)
Obtained final survey coordinates (C/L Vertical Datum: NAVDSS
Casing) and elevations of ZP-1 Well C9936
(699-46-51) located west of 200E Area. Units: Meters
Hanford Area Designation: 600a

Coordinate System: Washington State Plane Coordinates (South Zone)

Horizontal Control Monuments:
) Washington State Reference Network

Vertical Control Monuments:
2E-92 (CHPRC) and 2E-93 (CHPRC)

Well ID Well Name Easting Morihing Elevation
C9936 699-46-61 571431.17 . 137442.38 : Center of Casing
211.617  -|Top nner 4"casing, N.Edge
211.923 .|Top outer casing,N.Edge Stamped "
211.171 «}|Brass Survey Marker
iMoles:

Brass Survey Marker elevation was taken on top of domed brass cap in concrete.

Equipment Used: Trimble R8 RTK GPS
Trimble DiNi 12 Level

Surveyor Statement:

I, Lawrence B. Munnell, a Professional Land
Surveyor registered in the State of Washington
(Registration No. 16216), hereby certify

this report is based on a field survey
performed by me, or under my direct
supervision.
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