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Terms
bgs below ground surface
CERCLA Comprehensive Environmental Response, Compensation, and Liability Act of 1980
CHPRC CH2M Hill Plateau Remediation Company
cm centimeter
CrVI hexavalent chromium
D.O. dissolved oxygen
DOE U.S. Department of Energy
Ecology Washington State Department of Ecology
ft feet
gpm gallons per minute
HCI hydrochloric acid
HEIS Hanford Environmental Information System
ID identification
hp horsepower
in. inch
NMLS Neutron Moisture Logging System
NR not recorded
NTU Nephelemetric Turbidity Units
ou operable unit
RUM Ringold Formation member of Wooded Island — “upper mud” unit
Rwie Ringold Formation member of Wooded Island - unit E
SGLS Spectral Gamma Logging System
SN3 Stoller Newport News Nuclear, Inc.
TD total depth
WAC Washington Administrative Code
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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 0.039%4 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 sg. centimeters | sq. centimeters  0.155 sq. inches
sq. feet 0.0929 sg. meters sq. meters 10.764 sq. feet
sg. yards 0.836 Sg. meters Sg. meters 1.196 sg. yards
sg. miles 2.591 sg. kilometers || sg. kilometers ~ 0.386 sg. miles
acres 0.405 hectares hectares 2471 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 ounces

(U.S., liquid)
tablespoons 15 milliliters liters 2.113 pints
ounces 29.573 milliliters liters 1.057 quarts
(U.S., liquid) (U.S., liquid)
cups 0.24 liters liters 0.264 gallons

(U.S., liquid)
pints 0.473 liters cubic meters 35.315 cubic feet
quarts 0.946 liters cubic meters 1.308 cubic yards
(U.S., liquid)
gallons 3.785 liters
(U.S., liquid)
cubic feet 0.0283 cubic meters
cubic yards 0.764 cubic meters

Radioactivity

Radioactivity

picocurie 37

millibecquerel

millibecquerel ~ 0.027 picocurie

vii
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1 Introduction

This report summarizes field activities that took place during the installation of four groundwater
dual-purpose monitoring wells in the 100-K Area of the Hanford Site. The four new wells will support the
delineation of groundwater contamination within the 100-KR-4 groundwater Operable Unit (OU). The
wells were installed as part of the Comprehensive Environmental Response, Compensation, and Liability
Act of 1980 (CERCLA) preferred remedial alternative set forth in DOE/RL-2013-33, Remedial
Design/Remedial Action Work Plan for the 100-KR-4 Groundwater Operable Unit Interim Action. Field
activities carried out during the installation of the four new wells included drilling, soil and groundwater
sampling, well construction, and development.

The 100-K Area, located in the northwestern portion of the Hanford Site along the southern shoreline
of the Columbia River and is located approximately 27 miles north-northwest of Richland, Washington.
The 100-K Area includes the 100-K East and 100-K West Reactor Areas and adjacent portions of the
600 Area. Groundwater contamination at the 100-KR-4 OU originated from discharges of contaminated
waste water and chemical solutions during the period of operation of the 105KE and 105KW plutonium
production reactors. Groundwater contamination by hexavalent chromium (Cr[V1]), which is the basis for
the current interim remedial action, originated from planned discharges of chromium-treated cooling
water, primarily to the ground at the 116-K-2 Trench, and from planned and unplanned releases of
concentrated sodium dichromate solution used to treat the reactor cooling water. Other groundwater
co-contaminants of concern are strontium-90, carbon-14, nitrate, trichloroethene, and tritium
(DOE/RL-2013 33).

The current interim remedy at 100-KR-4 OU consists of three pump-and-treat systems that capture
contaminated groundwater, treat it to remove Cr(V1), and inject the treated water back into the aquifer.
The interim remedy is currently capturing the Cr(VI) plume, however, additional activities can increase
contaminant removal for aquifer restoration, refine the area conceptual site model, and optimize the
effectiveness of pump-and-treat systems (SGW-59936, FY2017 Plume Containment and Remediation
Utilization Plan).

Drilling and construction of the four new wells occurred from April 3, 2017, through September 28, 2017,
and was performed by Carpenter Drilling LLC, under the direction of CH2M HILL Plateau Remediation
Company (CHPRC). Freestone Environmental Services, Inc. provided well site geology and well
construction documentation services and Stoller Newport News Nuclear, Incorporated (SN3) provided
geophysical logging services. Sediment and groundwater samples were collected by the CHPRC Soil and
Groundwater Remediation Project.

1.1 Purpose and Scope

This document summarizes the observations and measurements made during the drilling and installation
of four new wells in the 100-KR-4 OU. This summary report includes the field notes and forms prepared
during the drilling of the wells, construction details, well development data, and geologic observations.
Additional information provided in this report includes 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-60464, Description of Work for the Installation of Four 100-KR-4 Groundwater
Operable Unit Monitoring Wells, FY2017. Soil and groundwater samples were collected in accordance
with DOE/RL-2013-36-ADD4, 100-KR-4 Groundwater Operable Unit Well Installation Sampling and
Analysis Plan, Addendum 4: Wells 199-K-227, 199-K-228, 199-K-229, and 199-K-230.
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Appendices A (C9711), B (C9712), C (C9713), and D (C9714) 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. Table 1-1 lists the

wells’ identification number and name, and Figure 1-1 presents the well locations. The four new wells
will hereafter be referred to in the text by the borehole identification number (e.g., C9711).

Table 1-1. Identification of New Wells in the 100-KR-4 Operable Unit

Brass

Survey

Marker

Northing? Easting? Elevation® Field Activity Dates
Borehole Well Ecology Initiate Conclude
ID Name Tag ID meters Field Work | Field Work®

Co711 199-K-227 | BKG 055 146851.61 569538.69 143.19 5/16/2017 8/29/2017
C9712 199-K-228 | BJB 521 146775.64 569393.12 143.35 4/3/2017 7127/2017
C9713 199-K-229 | BKG 059 146311.08 568867.99 145.66 5/3/2017 9/28/2017
C9714 199-K-230 | BJB 517 146759.31 568738.15 135.69 4/3/2017 7/18/2017

a. Northing and easting coordinates are based on Washington State Plane Coordinates NAD83, North American
Datum of 1983.

b. Vertical elevation values are based on NAVD88, North American Vertical Datum of 1988 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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Figure 1-1. New Well Locations in the 100-KR-4 Operable Unit
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2 Drilling, Sampling, and Well Construction Activities

This section summarizes field activities associated with the four new wells. Drilling, sampling, well
construction, and development details common to all 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 WAC 173-160, Minimum Standards for Construction
and Maintenance of Wells. Well construction activities were recorded and borehole geology was logged
in accordance with applicable procedures.

2.1.1 Drilling, Sampling and Borehole Logging

The boreholes were advanced to depths between 145.1 to 191.3 feet below ground surface (ft bgs),
extending between 5.7 and 7.9 ft into the Ringold Formation member of Wooded Island — “upper mud”
unit (RUM). Boreholes were drilled, constructed, and developed using a Bucyrus Erie Model 22-W Series
Three Cable Tool drilling rig (Figure 2-1). Temporary threaded carbon steel casing with an

outer-diameter of 10 3/4-in. was used to ensure the

& annulus has a “minimum of four inches greater in

diameter than the nominal size of the permanent
casing”, in accordance with WAC 173-160.

i I Archive samples were collected from the drill
| cuttings at each borehole, except for C9711, at 5-ft
intervals and at changes in lithology. Archive

Y| samples were not collected at C9711 due to the
3 ;-ﬁ;l! presence of tritium contamination. Archive samples
S were not collected if the drill cuttings were
"g ‘ interpreted as backfill. Samples were placed in
‘ , j;‘ labeled pint-sized glass jars and sequential chip tray

| -~ compartments for archive storage. Scaled digital
photographs of drill cuttings were taken in the field
to accompany field descriptions. Borehole geologic
logs and drill cutting photographs are presented

in Appendices A through Appendix D.

Where contamination was not present, sediment
samples were collected for sieve analysis throughout
the saturated zone every 5 ft and subsequently

gure 2-1. Bucyrus-Erie Model 22-W Series Three  composited over 20-ft intervals. A sieve analysis was

Cable Tool Drilling Rig performed on each composite sample for C9712,
C9713, and C9714 which was used to determine the

appropriate screen slot size for each completed well. Due to the presence of tritium contamination, a sieve
analysis was not performed at C9711 but sieve analyses, filter pack and screen selection at nearby wells
was used to guide the selection of the filter pack and well screen.

At each borehole, sediment samples were collected for physical and chemical analyses in the upper,

mid to upper, and bottom of the unconfined aquifer. Sediment samples were collected using a split spoon
sampler with four separate polycarbonate liners. Decontaminated 4-in. diameter split spoon samplers
were driven 2.5 ft through the sampling interval or until refusal. Additional grab samples were collected

2-4
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from the core barrel at C9711 to characterize tritium contamination. Split spoon and grab sample depths
with associated Hanford Environmental Information System (HEIS) numbers are included for each well
in Section 2.2.

During drilling, depth-discrete groundwater samples were collected at the upper, mid to upper, and
bottom of the unconfined aquifer using a temporary submersible pump. 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) stabilized within 10 percent 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 HEIS numbers are included in
Section 2.2.

After total depth (TD) was achieved and prior to well construction, each borehole was logged using
SN3’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 each borehole.
Log Data Reports of all geophysical logging results, provided by SN3, are presented in Appendices A
through D.

2.1.2 Health and Safety Screening

A radiological control technician (RCT) performed radiological surveys of the drill cuttings, geologic
samples, temporary drive casing, core barrel, and drillers’ control station every morning and afternoon.
The radiological control technician 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. However, at C9711, laboratory analysis of smears from
groundwater-contacted tools, drilling equipment, and sediments were positive for tritium. C9711was
under continuous RCT coverage once native soil was encountered. Depths of measured radioactivity from
tritium contamination at C9711 are included in Section 2.2.1.

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

2.1.3  Well Construction and Development

The four new wells were constructed using 6-in. nominal diameter, Schedule 10, 304/304L stainless steel
casing, V-slot continuous wire wrap stainless steel screen and a 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 either 8-12, 8-16, or 10-20 mesh Colorado Silica Sand extending from below the well sump
to between 2.78 and 4.31 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 until measured
settling met CHPRC well development specifications (e.g., less than 0.1 ft of settling in 15 minutes of
surging). Annular seal materials include 3/8-in. bentonite pellets, medium granular bentonite crumbles
or chips, and type I/11/V cement grout. High strength concrete mix was used to seal the final 0.25 to
1.00 ft of annular space. 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
of the cement pad, extending 3 ft above the ground surface. Well tags with unique Ecology identification
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numbers were affixed to the protective casing of each well. These identification numbers are found
in Table 1-1.

Well development was conducted at each well. Development was performed in three to five intervals
using a 25-horsepower (hp) Referred pump or 5-hp Grundfos submersible pump. Each interval was
pumped until water was less than 5.0 nephelometric turbidity units (NTU) and additional water quality
parameters (e.g., conductivity, pH, and temperature) stabilized. The water level was monitored using an
In-Situ Inc., Level TROLL?! 700 pressure transducer accompanied by a 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 and 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 Compuiter 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 Material
Primary }
Screen and Blank Sump/ End Surface Annular | Bentonite Filter Filter
Total Casing Screen | casing® | Screen2 Cap? Seal® Seal® Seald Packe® Pack
Borehole | Depth Diameter Slot Size Size
ID (ft bgs) (inch) (inch) Interval (ft bgs) (mesh)
+1.60 — 63.38 — 168.41 — 10.8 - 55.6 — 59.2 -
corit 1743 6 0.040 63.38 168.41 173.41 00-108 55.6 59.2 174.3 10-20
+2.05 — 71.01 - 161.01 — 10.7 - 63.5 - 66.7 —
coriz 167.2 6 0.065 71.01 161.01 166.00 0.0-107 63.5 66.7 167.2 8-12
+1.95 — 75.08 — 185.39 — 10.65 — 68.2 — 72.2 -
corls ) 191.34 6 0.050 74.08 185.39 190.40 0.0-10.65 68.2 72.2 191.34 8-16
0.030 4:;81_
+2.00 — ) 138.04 — 34.7 - 38.7 -
C9714 145.1 6 43.00 5,01 143.04 0.0-9.9 9.9-347 38.7 145.1 10-20
0.040 138.04

a. Schedule 10, Type 304/304L Stainless Steel.
b. Type l/ll/V cement grout.

¢. Medium bentonite chips.

d. Coated bentonite pellets (3/8-in.).

e. Premier Colorado Silica sand.

f. Screen separated by approximately 0.25 ft at 105.9 feet below ground surface.

+ = above ground surface.

ft bgs

= feet below ground surface.

ID = identification.

0 'A3d '¥60T9-MOS
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Table 2-2. Well Development Information

Static Water Level

Intake Depth Duration Average Flow Rate Final Turbidity Maximuim Total Gallons
Borehole ID ft bgs / date (ft bgs) (min) (gpm) (NTU) Drawdown (ft) Pumped?

70.45 8/23/2017 167.55 92 290 3.26 23.9 26,680

146.45 31 250 2.42 10.09 7,750

C9711 124.35 29 250 2.17 9.27 7,250
71.06 8/28/2017

104.25 29 220 2.19 15.1 6,380

92.7 141 96 1.82 7.08 13,536

71.6 7/20/2017 157.75 76° 260 2.28 22.9 19,760

126.8 37° 270 1.72 20.7 9,990
C9712 69.5 7/24/2017

105.75 32b 270 2.87 19.6 8,640

70.0 712512017 94.75 75° 110 4.02 4.0 8,250

185.6 76 60 1.72 4.81 4,560

164.45 49 76 2.39 4.59 3,724

C9713 81.15 9/27/2017 143.2 25 56 1.22 4.65 1,400

121.95 22 67 1.07 4.50 1,474

100.07 57 72 0.67 4.27 4,104

0 'A3d '¥60T9-MOS
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Table 2-2. Well Development Information

Static Water Level

Intake Depth Duration Average Flow Rate Final Turbidity Maximuim Total Gallons
Borehole ID ft bgs / date (ft bgs) (min) (gpm) (NTU) Drawdown (ft) Pumped?
51.2 7/17/2017 130.2 24 72 17.2 5.51 1,728
130.2 67 varied® 1.16 23.87 ~10,000
C9714
51.3 7/18/2017 109.0 19 120 121 7.99 2,280
84.7 23 150 3.58 3.06 3,450

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

b. Due to frequent pump starts and stops, total pump time and purge volumes are approximate.

c. Pump rate varied from 125 to 350 gpm. See Appendix D for specific time intervals and flow rates.

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

ID = identification.

min = minutes

NTU = nephelometric turbidity unit.

0 'A3d '¥60T9-MOS
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221  Well 199-K-227 (C9711)

Borehole C9711 was drilled from ground surface to a TD of 174.3 ft bgs on May 16, 2017 through

July 6, 2017. The borehole was drilled using 8 3/4-in. and 6 3/4-in. core barrel, and carbide button bit,
with 10 3/4-in. threaded temporary casing. No water was added to the borehole during drilling operations.
A borehole straightness test was successfully performed on July 31, 2017.

Three split spoon soil samples were collected and are detailed in Error! Not a valid bookmark self-
reference. Four groundwater samples were collected and are summarized in Table 2-4. The final
groundwater sample was collected during well development. Eight soil grab samples were collected at 5-
ft increments beginning at 35 ft bgs and are detailed in Table 2-5.

Due to the inability to detect tritium in the field using standard field-screening instruments, smears of
groundwater-contacted tools, sediment, and articles of clothing were collected by the RCT and sent to the
on-site central counting facility. Tritium contamination was detected from 68.5 ft bgs to TD. Tritium
smear results and corresponding depths are summarized in Table 2-6.

Following placement of the 10 3/4-in. temporary casing, the borehole was logged using NMLS and
SGLS. NMLS was performed on July 10, 2017 from ground surface to a depth of 68.0 ft bgs and SGLS
was performed on July 10, 2017 and July 11, 2017 from ground surface to a depth of 171.0 ft bgs.

Well construction took place from July 31, 2017 through August 29, 2017. The well was constructed as
a 6-in. nominal diameter monitoring well with a 105.03-ft, 40-slot (0.040-in.) screened interval and a 5-ft
sump with end cap. From TD to surface, the annulus was filled with a 115.1-ft interval of 10-20 mesh
sand, 3.6-ft interval of 3/8-in. bentonite pellets, 44.8-ft interval of bentonite chips, and 10.8-ft interval

of cement grout. All temporary casing was removed during well construction. The permanent monument,
surface seal, pad and posts were installed on August 29, 2017. See Table 2-1 and Appendix A for well
construction details.

Well development occurred on August 23, 2017 through August 28, 2017 with a 25-hp Referred
submersible pump. Well development information may be found in Table 2-2. Static water level was
measured before well development at 70.45 ft bgs.

Table 2-3. C9711 Split Spoon Samples

Sample Depth
Date (ft bgs) Sample Method Media Recovery % HEIS number
6/8/2017 72.0-745 Split spoon Soil 100 B39HX6, B39HX7, B39WB3
6/19/2017 95.8 -98.3 100 B39HX8, B39HX9
6/28/2016 149.1 - 151.6 100 B39HYO, B39HY1, B39WB5
ft bgs = feet below ground surface.
HEIS = Hanford Environmental Information System.
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Table 2-4. C9711 Groundwater Sample Collection Summary

Date

Sample
Depth Sample
(ft bgs) Method

Pump Volume

Rate Purged

(gpm) | (gallons)

Turbidity
(NTU)

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

5/26/2017

Submersible
79.7 Pump

6/19/2017

96.0

6/28/2017

147.7

8/28/2017

92.72

12 775

255

B39HYS5, B39HY6,
8.48 B39HY7, B39HY8,
B39HY9

6 582

79.3

B39J00, B39J01
B39J02, B39J03,
9.32 B39J04, B39J05,
B39J06, B39J07,
B39J08

9 1,520

161

B39J10, B39J11,
6.75 B39J012, B39J13

96 13,536

1.82

B39J15, B39J16,
B39J18, B39J19,
NR B39J23, B39J24,
B39J25, B39J26,
B39J27, B39J28

a. Sample collected during the 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.

NR = not recorded.

Table 2-5. C9711 Soil Grab Samples

Sample Depth

Date (ft bgs) Sample Method Media HEIS number
35 Grab Soil B39HWS5
5/17/2017 40 B39HW6
45 B39HW7, B39HWS8, B39HW9
5/18/2017 50 B39HXO0
55 B39HX1
6/1/2017 60 B39HX2, B39HX3
65 B39HX4
6/8/2017 72 B39HX5
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Table 2-5. C9711 Soil Grab Samples

Sample Depth

Date (ft bgs) Sample Method Media HEIS number
ft bgs = feet below ground surface.
HEIS = Hanford Environmental Information System.
Table 2-6. C9711 Tritium Smear Results
Date Sam(?:et)gD;e)pths Sample Method Location Hi(gdhperi;lrgge;srszr)ed

6/5/2017 68.5-71.0 Smear Core barrel 132
6/7/2017 71.0-72.4 2,799
6/8/2017 72.0-735 25,923
6/13/2017 73.5-79.8 1,185
6/14/2017 79.8-82.0 832
6/15/2017 82.0-93.0 1,076
6/19/2017 93.0-95.8 1,336
6/20/2017 95.8-104.0 742
6/21/2017 104.0-120.2 Bailer 1,239
6/22/2017 120.2-136.0 778
6/26/2017 136.0 — 140.0 390
6/27/2017 140.0 — 148.2 Bailer/Core barrel 572
6/28/2017 148.2 -151.0 Core barrel 316
6/29/2017 151.0-161.0 637
713/2017 161.0 - 166.1 612
7/5/2017 166.1 - 169.5 242
716/2017 169.6 — 174.2 183

cm = centimeter.

dpm = disintegrations per minute.

ft bgs = feet below ground surface.
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222 Well 199-K-228 (C9712)

Borehole C9712 was drilled from ground surface to a TD of 162.3 ft bgs on April 3, 2017 through

May 11, 2017. The borehole was drilled using 8 3/4-in. and 6 3/4-in. core barrel, and carbide button bit,
with 10 3/4-in. threaded temporary casing. No water was added to the borehole during drilling operations.
A borehole straightness test was successfully performed on July 7, 2017.

Three split spoon soil samples were and are detailed in Table 2-7. Four groundwater samples were
collected and are summarized in Table 2-8. The final groundwater sample was collected during well
development.

Following placement of the 10 3/4-in. temporary casing, the borehole was logged using NMLS and
SGLS. NMLS was performed on May 15, 2017 from ground surface to a depth of 76.5 ft bgs and SGLS
was performed on May 16, 2017 from ground surface to a depth of 167.0 ft bgs.

Well construction took place from July 10, 2017 through July 27, 2017. The well was constructed

as a 6-in. nominal diameter monitoring well with a 90.00-ft, 65-slot (0.065-in.) screened interval and

a 4.99-ft sump with end cap. From TD to surface, the annulus was filled with a 100.5-ft interval of

8-12 mesh sand, 3.2-ft interval of 3/8-in. bentonite pellets, 52.8-ft interval of bentonite chips, and 10.7-ft
interval of cement grout. All temporary casing was removed during well construction. The permanent
monument, surface seal, pad and posts were installed on August 27, 2017. See Table 2-1and Appendix B
for well construction details.

Well development occurred on July 20, 2017 through July 25, 2017 with a 25-hp Referred submersible
pump. Well development information may be found in Table 2-2. Static water level was measured before
well development at 71.6 ft bgs.

Table 2-7. C9712 Split Spoon Samples

Sample Depth Sample
Date (ft bgs) Method Media Recovery % HEIS number
Split spoon Soil B39J91, B39J92
4/18/2017 73.4-75.9 100
B39J93, B39J94
4/27/2017 115.7-118.2 100
B39J95, B39J96, B39J97,
5/8/2016 159.2 - 161.7 100 B39LJ2
ft bgs = feet below ground surface.
HEIS = Hanford Environmental Information System.
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Table 2-8. C9712 Groundwater Sample Collection Summary

D.O. at
Sample Pump Volume Sample
Depth Sample Rate Purged | Turbidity | Collection
Date (ft bgs) Method (gpm) (gallons) (NTU) (mg/L) HEIS number
Submersible B39JB0, B39JB1
4/20/2017 83.4 Pump 10.0 1,130 3.47 9.43
B39JB2, B39JB3,
4/27/2017 117.3 10.2 2,070 166 8.02 B39JB4
B39JB6
5/9/2017 158.4 8.6 1,230 871 6.60
B39JCO, B39JC1,
B39JC2, B39JC4,
7125/2017 94.752 110 7,900 4.35 NR B39JC5, B39JCE6,
B39JC8, B39JB7,
B39JB8

a. 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.

NR = not recorded.

2.2.3  Well 199-K-229 (C9713)

Borehole C9713 was drilled from ground surface to a TD of 191.3 ft bgs on May 3, 2017 through

June 22, 2017. The borehole was drilled using 8 3/4-in. and 6 3/4-in. core barrel, and carbide button bit,
with 10 3/4-in. threaded temporary casing. No water was added to the borehole during drilling operations.
A borehole straightness test was successfully performed on July 19, 2017.

Three split spoon soil samples were collected and are detailed in Table 2-9. Four groundwater samples
were collected and are summarized in

Table 2-10. The final groundwater sample was collected during well development.

Following placement of the 10 3/4-in. temporary casing, the borehole was logged using NMLS and
SGLS. NMLS was performed on June 23, 2017 from ground surface to a depth of 85.51 ft bgs and SGLS
was performed on June 22, 2017 from ground surface to a depth of 188.02 ft bgs.

2-14



SGW-61094, REV. 0

Figure 2-2. Stainless-Steel Corrugated Well
Screen Patch

Figure 2-3. Hydraulic Swage Tool

Well construction took place from July 19, 2017
through August 30, 2017. The well was constructed
as a 6-in. nominal diameter monitoring well with a
110.31-ft, 50-slot (0.050-in.) screened interval and

a 5.01-ft sump with end cap. From TD to surface, the
annulus was filled with a 119.14-ft interval of 8-16
mesh sand, 4.0-ft interval of 3/8-in. bentonite pellets,
57.55-ft interval of bentonite chips, and 10.65-ft
interval of cement grout. All temporary casing was
removed during well construction. The permanent
monument, surface seal, pad and posts were installed
on August 27, 2017. See Table 2-1 and Appendix C for
well construction details.

On August 7, 2017, while back-pulling the temporary
casing, the stainless-steel screen separated at
approximately 105.9 ft bgs. All permanent casing joints
and the screen were inspected using a submersible
camera and no other separations were noted. The
failure occurred at a welded joint and the separation
is approximately 2-in. wide. The separation may have
allowed native formation to pass through and collect
in the sump. CHPRC gave approval to finish well
construction apart from lowering any tools passed the
screen separation.

On September 26, 2017, the well screen was patched
with a 3.0-ft long, 6.0-in. nominal diameter corrugated
stainless-steel sleeve (Figure 2-2) provided by a
representative from Guardino Well Drilling, Inc. The
patch was placed using a hydraulic powered swage tool
(Figure 2-3) and is located between 103.4 ft bgs and
106.4 ft bgs. During the initial attempt to patch the
well, a patch sleeve slipped off the swage tool and fell
down the well. The patch was unable to be retrieved
and remains in the sump.

Well development occurred on September 28, 2017
with a 5-hp Grundfos submersible pump. Well
development information may be found in Table 2-2.
Static water level was measured before well
development at 81.35 ft bgs.
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Table 2-9. C9713 Split Spoon Samples

Sample Depth Sample
Date (ft bgs) Method Media | Recovery % HEIS number
B39K41, B39K42, B39WHS8, B39K43,
5/16/2017 79.4-81.9 Split spoon Soil 65
B39K44, B39WH9, B39K45
5/31/2017 130.1-131.1 Split spoon Soil 100
B39K46, B39K47, B39WJO
6/15/2017 170.9-172.9 Split spoon Soil 50
ft bgs = feet below ground surface.
HEIS = Hanford Environmental Information System.

Table 2-10. C9713 Groundwater Sample Collection Summary

D.O. at
Sample Pump | Volume Sample
Depth Sample Rate Purged | Turbidity | Collection
Date (ft bgs) Method (gpm) | (gallons) (NTU) (mg/L) HEIS number
5/17/2017 87.0 Submersible 4.2 510 7.45 10.05 B39K50, B39K51, B39K52
Pump
6/1/2017 | 129.8 9.1 1600 7.78 7.24 | B39KS3, B3KS4
6/15/2017 | 171.0 8.1 930 825 6.41 | B39KSS, B3IKS6
B39K57, B39K58, B39K61,
9/28/2017 | 100.072 72 2400 1.10 8.25 B39K62. B39K63. B39K65

a. Sample collected during fifth 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.

2-16




SGW-61094, REV. 0

224 Well 199-K-230 (C9714)

Borehole C9714 was drilled from ground surface to a TD of 145.1 ft bgs on April 3, 2017 through

May 2, 2017. The borehole was drilled using 8 3/4-in. and 6 3/4-in. core barrel, and carbide button bit,
with 10 3/4-in. threaded temporary casing. No water was added to the borehole during drilling operations.
A borehole straightness test was successfully performed on May 2, 2017.

Three split spoon soil samples were collected and are detailed in Table 2-11. Four groundwater samples
were collected and are summarized in Table 2-12. The final groundwater sample was collected during
well development.

Following placement of the 10 3/4-in. temporary casing, the borehole was logged using NMLS and
SGLS. NMLS was performed on May 4, 2017 from ground surface to a depth of 48.76 ft bgs and SGLS
was performed on May 3, 2017 from ground surface to a depth of 144.0 ft bgs.

Well construction took place from June 26, 2017 through July 12, 2017. The well was constructed

as a 6-in. nominal diameter monitoring well with a 25.01-ft, 30-slot (0.030-in.) screened interval, a
70.03-ft, 40-slot (0.040-in.) screened interval, and a 5.00-ft sump with end cap. From TD to surface, the
annulus was filled with a 106.4-ft interval of 10-20 mesh sand, 4.0-ft interval of 3/8-in. bentonite pellets,
24 8-ft interval of bentonite crumbles, and 9.9-ft interval of cement grout. All temporary casing was
removed during well construction. The permanent monument, surface seal, pad and posts were installed
onJuly 12, 2017. See Table 2-1 and Appendix D for well construction details.

Well development occurred on July 13, 2017, through July 18, 2017, with a 25-hp Referred submersible
pump. Well development information may be found in Table 2-2. Static water level was measured before
well development at 51.2 ft bgs.

Table 2-11. C9714 Split Spoon Samples

Sample Depth Sample
Date (ft bgs) Method Media | Recovery % HEIS number
Split spoon Soil B39K70, B39K71, B39K72, B39K73,
4/10/17 49.1-51.6 100 B39L46
B39K76, B39K77, B39K78, B39K79,
4/20/17 95.0-97.5 50 B39K80, B39KHO
B39K83, B39K84, B39K85, B39K86,
4/27/17 | 133.2-135.7 75 B39K87, B39K88, B39L48
ft bgs = feet below ground surface.
HEIS = Hanford Environmental Information System.
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D.O. at
Sample Pump Volume Sample
Depth Sample Rate Purged Turbidity Collection
Date (ft bgs) Method (gpm) | (gallons) (NTU) (mg/L) HEIS number
Submersible B39K93, B39K94,
4/12/17 59.0 Pump 7.5 1200 8.88 9.42 B39K96, B39K97
B39KC4, B39KC5,
4/19/2017 93.0 8.3 800 24.6 8.52 B39KC7, B39KCS8,
B39KC9
B39KD1, B39KD2,
4/27/2017 132.0 15 1500 >1000 7.59 B39KD3, B39KD4,
B39KD5, B39KD6
B39KD7, B39KD8,
7/18/2017 | 130.22 150 3,400 2.01 7.93 B39KD9, B3OKFO,

B39KF1, B39KF2,
B39KF3

a. Sample collected during first 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.
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3 Geologic Observations

This section summarizes the general geology of the 100-KR-4 OU near the four new wells and presents
the stratigraphy encountered during the drilling of each well.

3.1 General Stratigraphy of the 100-KR-4 Operable Unit

Major stratigraphic units encountered during this project include the RUM, the Ringold Formation
member of Wooded Island — unit E (Rwie), the Hanford formation, and Holocene surficial deposits.

Depending on proximity to former facilities and remediation sites, the ground surface of the 100-K Area
has been disturbed by grading, construction, and demolition work. Remediation processes have resulted
in non-native backfill material placement in the 100-K Area.

The Hanford formation disconformably overlies the Rwie and largely consists of cataclysmic flood
deposits related to episodic glacial outburst floods that resulted in varying grain size from high-energy
gravel rich deposits to low-energy silts and sands. The gravel-dominated strata within Hanford formation
ranges from approximately 50% to 80%basalt (WHC-SD-EN-TI-011, Geology of the Northern Part of the
Hanford Site: An outline of Data Sources and the Geologic Setting of the 100 Areas). The sand fraction
consists of loose, fine-to-course-grained sand, that are comprised of, on average, 50% mafic-rich minerals
and 50% silicates, with a “salt and pepper” appearance (DOE/RL-2002-39, Standardized Stratigraphic
Nomenclature for Post-Ringold Formation Sediments Within the Central Pasco Basin). The Hanford
formation has a thickness of 27 ft at C9713 and 53 ft at C9712.

Beneath the Hanford formation, the Ringold Formation in the 100-K Area includes the semi-indurated,
fluvial silty sandy gravel of the Rwie and the thick sequence of silt and clay of the RUM. The Rwie

is characterized as clast-supported gravels with very fine to very coarse-grained sand matrices and lesser
silt fractions. Clasts associated with the Rwie are predominately quartzite and silicic volcanics, varying
between 35% and 90%. The uppermost unconfined aquifer is contained predominantly within the Rwie
sediment and is confined by the low-permeability RUM (SGW-46279, FY2017 Conceptual Framework
and Numerical implementation of 100 Areas Groundwater Flow and Transport Model). The RUM facies
consist of variably cemented overbank flood deposits and paleosols comprised of silty and clayey
sediments. At the three boreholes in which the Hanford formation and Rwie contact could be identified,
the Rwie varies in thickness from 102.5 ft at C9712 to 140.0 ft at C9713.

Drilling continued from 5.7 to 7.9 ft into the RUM. The saturated thickness varied from 75.7 at C9714
to 103.6 ft at C9713 but can fluctuate significantly in response to stage changes in the Columbia River
downstream of Priest Rapids Dam.

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 through D.

Stratigraphic unit contacts included in this document are based on field drill cuttings examination

(e.g., lithology, texture, color, reaction to 10% dilute hydrochloric acid [HCI], etc.) and drilling
observations (e.g., drill rate) in the field. As such, the unit contacts included herein should not be
considered final. 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.
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3.2.1 Borehole Geology for Well 199-K-227 (C9711)

The stratigraphic units encountered during drilling of C9711 were the Rwie and RUM. Recovered
sediments from C9711 are primarily sandy gravel, silty sandy gravel and slightly silty sandy gravel.

The upper 43 ft of the borehole consists of reworked Hanford formation backfill that alternates between
sandy gravel from 5 to 20 ft bgs and from 35 to 43 ft bgs, and silty sandy gravel from 2 to 5 ft bgs and
from 20 to 35 ft bgs. The gravel fraction varies from 40% to 50% and is primarily very-fine to fine
pebbles, poorly sorted, and 85% mafic in composition. The sand fraction varies from 35% to 48% and
is poorly sorted and 90% mafic in composition. The silt fraction ranges from 10% to 15% and is dark
gray (2.5Y 4/1) in color.

At 43 ft bgs, sediments are sandy gravel, comprised of 32% gravel, 50% sand, and 18% silt. The poorly
sorted gravel fraction is 50% mafic and the sand is poorly sorted with a mafic content decreasing from
90% to 40%. The gravel and sand are well-rounded and the sediments are generally a light olive brown
(2.5Y 5/4) color. The distinct change in sediment characteristics indicate the contact between the backfill
and the Rwie. Sediments from 43 to 75 ft bgs are silty sandy gravel comprised of 25% gravel, 42% to
60% sand, and 10% to 22% silt. The sand fraction is poorly sorted very-fine to coarse sands that are
subangular to subrounded. Isolated groupings of clasts show weak induration and localized reactions with
HCI.

Sandy gravel is the dominant lithology between 75 to 124 ft bgs, with an interval of sand from 81 to 85 ft
bgs, and an interval of silty sandy gravel from 90 to 102 ft bgs. Within the sandy gravel, gravel
percentage varies between 30% and 60%. Gravel distribution varies from very-fine pebble to medium
pebble and subrounded to rounded clasts. The sand fraction was described from a distance due to tritium
contamination. The poorly sorted sand fraction is subangular to subrounded, and predominantly fine and
medium grained. A weak, localized reaction to HCI at 72 ft bgs, was noted.

The interval from 124 to 151 ft bgs, consists of silty sandy gravel comprised of 30% gravel, 55% sand,
and 15% silt. The gravel fraction is poorly sorted, very-fine to medium pebbles, 75% felsic in
composition and subangular to round. The sand fraction is poorly sorted and 80% felsic in composition.
At 145 ft bgs, localized sediments react weakly to HCI and silt/clay clasts are present. At 151 ft bgs, a
gravelly sand lens comprised of 15% gravel, 75% sand, and 10% silt occurs. The gravel fraction is 90%
felsic and poorly sorted. The sand fraction is 95% felsic in composition with approximately 30% of the
sand comprised of mica. The sediment has localized weak reaction to HCI. Sediments are slightly silty
gravelly sand from 155 to 160 ft bgs and consists of 18% gravel, 70% sand, and 12% silt. The poorly
sorted gravel is 85% felsic in composition and subround to round in clast-shape. The sand fraction is
poorly sorted and 90% felsic in composition. The sediment is olive brown (2.5Y 4/3), with no reaction
to HCI. From 160 to 168.3 ft bgs, a sandy gravel comprised of 32% gravel, 60% sand, and 8% silt is
present with poorly sorted gravel and sand fractions are 90% felsic.

A gradational contact between the Rwie and the RUM begins at 168.3 ft bgs. Sediments were silt with
some very-fine to medium pebbles and very coarse sand and transitioned to highly plastic, light olive
brown (2.5Y 5/4) silt and clay of the RUM by 174.3 ft bgs (TD). At the time of drilling, the saturated
thickness was approximately 98 ft at C9711, but will fluctuate in response to river level changes at Priest
Rapids dam.

3.2.2 Borehole Geology for Well 199-K-228 (C9712)

Stratigraphic units encountered during drilling of C9712 were the Hanford formation, Rwie, and RUM.
Recovered sediments from C9712 are primarily sandy gravel, slightly silty gravelly sand, silty sandy
gravel.
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The sediments encountered from ground surface to 6 ft bgs consist of reworked Hanford formation
backfill. Sandy gravel from 6 to 40 ft bgs, is comprised of 38% gravel, 60% sand, and 2% silt. The gravel
fraction is poorly sorted very-fine to medium pebbles that are 60% to 95% mafic in composition with
subangular to subrounded clasts. The sand fraction is poorly sorted and 20% to 65% mafic in
composition. The sediments do not react to HCI and are very dark gray (2.5Y 3/1) in color. An interval

of slightly silty sand from 40 to 41 ft bgs is 2% gravel, 83% sand, 15% silt. The gravel fraction is
primarily very-fine pebbles that are 90% mafic, subangular to subrounded clasts. The sand fraction is fine
to medium-grained sand that are 20% mafic, subround to round, and olive brown (2.5Y 4/6) in color. At
41 ft bgs, the sediment is silty sandy gravel comprised of 30% gravel, 55% sand, and 15% silt. The mafic
content of the gravel fraction decreases from 90% to 60%, primarily fine to coarse pebbles. An interval
of slightly silty sandy gravel from 46 to 54 ft bgs is 15% gravel, 70% sand, and 15% silt. The sediments
are 60% mafic in the gravel fraction and 20% mafic in the sand fraction. From 54 to 65 ft bgs, another
interval of sandy gravel consists of 35% gravel, 55% sand, and 10% silt. The poorly sorted gravel fraction
is primarily very-fine to medium pebbles that are 70% mafic in composition and the poorly sorted sand
fraction is primarily fine to medium sand that are 50% mafic in composition.

At 59 ft bgs, felsic content in the sandy gravel increases from 30% to 50% in the gravel fraction and from
50% to 70% felsic in the sand fraction, which may indicate the contact between the Hanford formation
and Rwie. From 59 to 95 ft bgs, the retrieved sediments are primarily light olive brown (2.5Y 6/5) sandy
gravel comprised of 35% gravel, 55% sand, and 10% silt. The gravel fraction is poorly sorted, primarily
fine to medium pebbles with 5% of the gravel fraction made of cobbles. The sand fraction is poorly
sorted, primarily fine to medium-grained, with about 15% of the sand fraction comprised of mica. At

70 ft bgs, the sediment has a very strong reaction with HCI and hard nodules of caliche were observed.

From 95 to 104 ft bgs, sediments are silty sandy gravel comprised of 40% gravel, 39% sand, and 21% silt.
The gravel fraction is poorly sorted very-fine pebbles to large cobbles that are 70% felsic and subangular
to round. The sand fraction is poorly sorted and 50% felsic. Slightly silty gravelly sand is present from
104 to 110 ft bgs, sediments are primarily moderately sorted, comprised of 28% gravel, 60% sand, and
12% silt. Retrieved sediments are 80% mafic in composition, primarily very-fine to fine pebbles in the
gravel fraction and coarse to very-coarse sand. Sandy gravel from 110 to 155 ft bgs is comprised of 35%
gravel, 55% sand, 10% silt. The gravel fraction is poorly sorted, 85% felsic, and subround to round clasts.
The sand fraction is moderately sorted, primarily very-fine to medium sand that is 90% felsic in
composition and brown (10YR 5/3). A gravelly sand interval is present from 155 ft bgs and 161.5 ft bgs,
comprised of 13% gravel, 70% sand, and 17% silt.

A gradational contact between the Rwie and the RUM occurs from 161.5 to 162 ft bgs. At 162 ft bgs,

the recovered sediments are 100% silt and clay and dry, and light olive brown in color. Caliche nodules
within the RUM react very strongly with HCI. Drilling continued in the RUM until TD at 167.2 ft bgs. At
the time of drilling, the saturated thickness was approximately 92 ft at C9712, but will fluctuate in
response to river level changes at Priest Rapids dam.

3.2.3 Borehole Geology for Well 199-K-229 (C9713)

Stratigraphic units encountered during drilling of C9713 were the Hanford formation, Rwie and RUM.
Recovered sediments from C9713 are primarily sandy gravel.

The upper 18 ft of the borehole consist of reworked Hanford formation sandy gravel backfill. The sandy
gravel is comprised of 60% gravel, 37% sand, and 3% silt. The gravel fraction is moderately sorted with
clasts ranging from very fine pebble to cobble, and 80% mafic in composition. The sand fraction is well
sorted, medium to coarse sand, 60% mafic in composition, and light gray (10YR 7/1) in color. The native
Hanford formation sandy gravel is present from18 to 31.5 ft bgs and is dark gray (5YR 3/1) in color.
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A coarsening downward sequence occurs from 31.5 to 115 ft bgs with sediments transitioning from silt
and clay, to sand, to sandy gravel, and finally gravel. At 32 ft bgs, sediments are 100% silt, brown
(10YR 5/3) in color which coarsens to a well sorted, very-fine to fine sand, yellowish brown (10YR 5/4)
in color at 34 ft bgs. The sand interval from 34 to 40 ft bgs is 20% mafic and contains trace amounts of
iron oxide staining and mica grains. Sediments from 40 to 110 ft bgs are sandy gravel, which grades into
gravel at 110 ft bgs. The sandy gravel is 40% gravel, 58% sand, and 2% silt with sand and gravel 50%
mafic in composition. The sand fraction is well sorted, primarily medium to coarse in grain size.

A gradational contact between the sandy gravel of the Hanford formation and the sandy gravel of the
Rwie may be present beginning at 45 ft bgs. Gravel content increases to 70% with a corresponding
decrease in sand content to 28% and 2% silt, and an increase in mica with iron oxide staining. Quartzite
and granitic cobbles are present at 48 ft and 55 ft bgs, respectively, and the gravel and sand fractions are
70% felsic in composition.

Gravel is present from 110 to 115 ft bgs. The sediments are comprised of 85% gravel, with fine to very
coarse pebbles that are 50% mafic and basalt-rich; 10% sand, very-fine to fine grained, 80% felsic in
composition; and 5% silt and clay. Sediments are dark grayish brown (10YR 4/2) in color and calcium
carbonate cement is present in the matrix and reacts strongly reaction to HCI.

Sandy gravel is present from 115 to 185 ft bgs. Within the interval from 115 to 150 ft bgs, the gravel
fraction increases with depth from 25% to 60%, the sand content decreases from 70% to 38%, and silt
content decreases from 5% to 2%. Gravel size also increases with depth from an average clast-size of
very-fine to fine pebbles, to very-coarse pebbles to cobbles at 150 ft bgs. The average grain size of sand
is very-fine to fine, and 5% to 30% mafic in composition. Between 150 and 185 ft bgs, the moderately
sorted gravel fraction decreases from 60% to 2% and decreases in average size from coarse pebbles and
cobbles to fine and medium pebbles. The sand fraction varies between 60% and 68% and is 20% to 30%
mafic in composition, and grayish brown (2.5Y 5/2) to dark grayish brown (2.5Y 4/2) in color. Beginning
at 167 ft bgs, silt nodules are present with a strong reaction with HCI.

The contact between the RUM and Rwie was encountered at 185 ft bgs and extends to 191.3 ft bgs (TD).
The RUM, comprised of 85% silt, 13% sand, and with 2% gravel, is olive brown (2.5y 4/4) when wet and
pale brown (10YR 6/3) in color when dry. Very high cementation and a weak reaction with HCI was
noted. At the time of drilling, the saturated thickness was approximately 103.6 ft at C9713, but will
fluctuate in response to river level changes at Priest Rapids dam.

3.24 Borehole Geology for Well 199-K-230 (C9714)

The contact between the Hanford formation and the Rwie could not be inferred at this borehole but
drilling terminated in the RUM. Recovered sediments from C9714 were predominately sandy gravel with
occasional sand lenses that vary between 2 and 5.5 ft in thickness.

The upper 2 ft of the borehole consist of crushed gravel drill pad, and from 2 to 7 ft bgs, sediments are
100% sand that is primarily coarse-grained. Sediments are sandy gravel from 7 to 73 ft bgs, with a sandy
silt lens from 52 to 54 ft bgs. The sandy gravel ranges in composition from 65% to 70% gravel, 30% to
35% sand and up to 2% silt. The poorly sorted gravel fraction varies between 65% and 75%, and 35% of
the gravel clasts are cobble-sized, ranging between 80 and 160 mm, and subangular to well-rounded, and
70% to 80% felsic in composition. The sand fraction is very-fine to medium sand with subangular to
subrounded grains, ranging in felsic content from 70% to 90%, and grayish brown (2.5Y 5/2) in color.
The sandy silt lens is comprised of 40% very well sorted fine sand and 60% silt. The sand is light gray
(2.5Y 7/1) in color with a moderate reaction with HCL.
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An interval of sand occurs from 73 to 78 ft bgs, comprised of 8% gravel, 90% sand, and 2% silt. The
gravel fraction is primarily comprised of subangular to rounded, very-fine to medium pebbles. The sand
fraction ranges from very-fine sand to coarse-grained sand that is 75% felsic in composition.

Sediments retrieved from 78 to 126.5 ft bgs are sandy gravel. Gravel percentages vary between 65% and
80%, sand varies from 20% to 30%, and silt ranges between trace amounts and 5%. Gravel clasts consist
of subangular to rounded very-fine pebbles to large cobbles, primarily well to moderately sorted. Sand
grains are subrounded to subangular, very-fine to very-coarse-grained sand that is moderately to well
sorted with intervals of mica-rich sand. Between 92 and 94 ft bgs, sediments are comprised of 100%
moderately sorted fine to coarse sand.

Between 126.5 and 132 ft bgs, sediments are sand, corresponding to a decrease in gravel percentage from
80% to 3%, a corresponding increase in sand to 95% with 2% silt. The gravel is comprised of very-fine
pebbles to fine pebbles, while the sand fraction is primarily very-fine to medium sand. At 132 ft bgs,
gravel percentages increase to 70%, and sand decreases to 28% with 2% silt. Gravel clasts vary between
very-fine pebbles and cobbles. Sand grains vary in size from very-fine to very-coarse, with an average
grain size of medium and fine.

A sharp contact between the Rwie and the RUM occurs at 137.2 ft bgs. The RUM is 90% silt and clay,
and 10% very-fine to fine grained sand and extends to the TD of 145.1 ft bgs. At the time of drilling, the
saturated thickness was approximately 75.7 ft at C9714, but will fluctuate in response to river level
changes at Priest Rapids dam.
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4 \Waste Management

Waste generated during the activities described in this document was managed per DOE/RL-97-01,
Interim Action Waste Management Plan for the 100-HR-3 and 100-KR-4 Operable, as amended by
applicable change notices. Waste generated throughout the performance of this project included vadose
zone drill cuttings and miscellaneous solid waste such as sampling equipment, plastic, paper, and personal
protective equipment. All waste was managed as Investigation-Derived Waste and surveyed by
Radiological Control Technicians and Industrial Hygiene personnel prior to transfer and disposal at
Environmental Restoration Disposal Facility (ERDF).

All vadose zone drill cuttings were managed near the borehole in tip dumpsters, and then placed in
designated waste roll off boxes. Miscellaneous solid waste associated with drill cuttings, including nitrile
gloves, plastic bags used to collect drill cuttings, and other waste associated with sampling activities, were
contained in plastic bags and placed in the designated roll off box. Following surveys, roll off boxes were
transported to the ERDF for disposal.

Purgewater, groundwater samples, and decontamination fluids generated during well drilling, sample
screening, and analysis were managed as purgewater in accordance with purgewater guidance provided in
DOE/RL-2011-41, Hanford Site Strategy for Management of Investigation Derived Waste, and
DOE/RL-2009-80, Investigation Derived Waste Purgewater Management Work Plan. Purgewater was
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 (NAD83), with
the 1991 adjustment for horizontal coordinates. Surveyed coordinates and elevation for each well are

presented in Table 1-1and survey data reports are included in Appendices A through D, 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 Carpenter Drilling LLC (drilling contractor) participated in the
acceptance inspection for C9712 and C9714 on August 17, 2017, for C9711 on September 14, 2017 and
for C9713 on September 28, 2017. 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 will be prepared to document well acceptance.
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Appendix A

Well Documentation for C9711 (199-K-227)



SGW-61094, REV. 0

Well SUMMATY SHEEt ... e e e e et et e A-1
2 70) (o] 10 (SN e Pt A-4
Drill Cutting PhotOZraphis .......ccceoiiiiiiiieiieeiieeieecie et eee e stveesveesveesneees s e e eaeenveenaeeneenennnes s A]]
Well Develepment and Testing Data ...........o.iiiiiiiii e e e e eeer e aeae e s A-14
| oY e D 1 ;B S o o) o PR RRUPURPRPIY. T ol
Well Survey Data REpOrt .....oo.viniii it e e e et eiteee e e e e nerne e e eeeeenes AC28



SGW-61094, REV. 0

WELL SUMMARY SHEET

Page 1 of 3

Well ID : C9711

Well Name: 199-K-227

Start Date: 5/16/2017

Project: Four 100-KR-4 OU Monitoring Wells

Location: 1100' NE of 105-KE

Finish Date: 8/29/2017

6-in I.D. Schedule 10, Type 304/304L,
Stainless Steel Blank:
1.60 - 63.38 ft bgs

8-20 mesh Bentonite Crumbles:
10.8-55.6 ft bgs

3/8-in Coated Bentonite Pellet Seal:

CONSTRUCTION DATA Denth GEOLOGIC/HYDROLOGIC DATA
pthin ;
Description Diagram Feet Gﬁ;c Lithologic Description (ft bgs)
Concrete Pad: 0.50 ft 0 I
above ground surface (ags) _}5\%‘§£f:??C 0.0 - 2.0 Crushed Gravel Drill Pad
8.64-in Protective Casing: =5 E
310ftags-190f | DCCq -
below ground surface (bgs) g = 5 2.0 - 43.0 Backfill (reworked Hanford Fm)
Type I/II/V Portland Cement Grout: :‘,\vav\f
0.0-10.8 ft bgs A

55.6- 59.2 ft bgs

6-in 1D. Schedule 10, Type 304/304L,
40-slot (0.04 in.) Stainless Steel
Screen: 63.38 - 168.41 ft bgs

3] 43.0- 500 Silty Sandy Gravel (msG)

50.0 - 55.0 Slightly Silty Gravelly
Sand (m)sG

55.0 - 60.0 Silty Sandy Gravel (msG)

‘| 60.0-65.0 Slightly Silty Gravelly
Sand (m)sG

65.0-75.0 Silty Sandy Gravel (msG)

Reported By: )
Henry Lanman Geologist 2 @ iﬁ I 1%
Print Name Title Signature Date
Reviewed By:
4 \ Wl (b alsliy
Phint Name Title Signat Date
For Office Use Only
OR Doc Type: WMU Code(s):

A ANN2 £A2 /DTXT MM
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WELL SUMMARY CONTINUATION SHEET Page 2 of 3
Well ID: C9711 Well Name: 199-K-227 Project : Four 100 KR-4 OU Monitoring Wells
CONSTRUCTION DATA GEOLOGIC/HYDROLOGIC DATA
Depth in =
Description Diagram Feet | Graphic Lithologic Description (ft bgs)

4 65.0-75.0 Silty Sandy Gravel (msG)
Static Water Level: 70.5 ft bgs (8/29/2017)

2,2} 75.0 - 810 Sandy Gravel (sG)

80 —
10-20 mesh Premier Colorado 81.0-85.0 Sand (S)
Silica Filter Pack Sand: b Y
59.2 - 174.3 ft bgs _3_'@ -] 85.0-90.0 Sandy Gravel (sG)

i-,(k\ AN
—— e

A _;,i_;’f{’;f 90.0 - 102.0 Silty Sandy Gravel (msG)
s

|

\

y
1K

102.0 - 124.0 Sandy Gravel (sG)

6-in 1D. Schedule 10, Type 304/304L,
40-slot (0.04 in.) Stainless Steel
Screen: 63.38 - 168.41 ft bgs

110

120 —
Y1 124.0 - 151.0 Silty Sandy Gravel (msG)
130 —
150 —
151.0 - 155.0 Gravelly Sand (g5)
155.0 - 160.0 Slightly Silty Gravelly
15 Sand (m)gS

"4 160.0 - 168.3 Sandy Gravel (sG)

A £ZNNZ OOD (D Aw- O
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WELL SUMMARY CONTINUATION SHEET Page 3 of 3
Well ID: C9711 Mell Name: 199-K-227 Project : Four 100 KR-4 OU Monitoring Wells
CONSTRUCTION DATA Depth i GEOLOGIC/HYDROLOGIC DATA
epth In -
Description Diagram Feet | Graphic Lithologic Description (ft bgs)
[6-in LD. Schedule 10, Type 304/304L, = 70
40-slot (0.040 in.) Stainless Steel 168.3 - 174.3 Silt (M)

Screen: 63.38 - 168.41 ft bgs A

Stainless steel centralizer = ]

installed above and below ]

screen and every 40 ft 180

6-in L.D. Schedule 10, Type 304/304L; |

Stainless Steel Sump: |

168.41 - 17341 ft bgs ]

10-20 mesh Premier Colorado —]

Silica Filter Pack Sand: 190 —

59.2 -174.3 ftbgs —]

200 —

210 —

220 —

230 —

240 —

. ) 250 —

Straightness Test: Pass, 07/31/2017

Total Depth: 174.3 ft bgs _

Depths are in ft below ground surface. —

Borehole drilled with 10 3/4-in O.D. —

casing from 0.0 - 173.0 ft bgs 260 —

All temporary drill —

casing was removed from the ground. ]

A _AnNZL 00QN D Aes DN

A-3
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Page \ of 7
BOREHOLE LOG Date: 5717 1177
Well ID: (47 | Well Name: | 44 - - 227 Location: 00" NE of 105-KE Reactor
Project: Instleclsa of 4 Motidtocng LellS 3 Fae 00-£R-H goundwcder o Reference Measure Point: £ ey )n A S0
Graphic Sample Description: Depth of C%% Method
Do ) Sae g | o sy Wismon: ponot o Mo, o samplng Wethod, Samr iz, Watr
0 — 0-2 Qr-lf\f\ﬁ Pech (rerueted [enfirel Fn.)
] 00 S i Spalee Coble H9ol wf Srve
| % SWj Grave | j\®§ m S O ‘Oarm{’ 103/4" ce%ine
— i’ @ 5 HQ.5', apel, 42.5% seadd, 150 siit -
] £t Grave(: 35/ o 197 154 Cp, 157,V hcdobles; VT\/J&Z 7D.3 b9s
5 & may. 328 © 20mng s PS MF‘\5‘85 A-R . -
] @ | Sendi200VEs, 000, Fs; aSiMs ;250 cs, 30 pves; P51 2 -4 3 docmentertion
_ B: g NF = ©:90-5A-SR SowS Weu I
| W L8 )1, dsew apan - mOT4 A0 ten wy HC| A3 aren Vethieen 35°
| i ﬂ e 10': 507, omsr(—r\].?ﬁja Sond, 19 1, 51l 1 ondk 55", contmus ofto
|0 & " ».'::‘ Gt : 300 VEp, 205, 60.15 Mp, 187, Cp, 107.VCP, 37 cobble - DoorTU ok /\pd«\r'T
) @ |mavgive = 030am; PS5 £ mz10:0; A-R {rgold seeq @ U3,
— % o [Beoeliish V&, 100 s, 157 Mg 36 €5, 357 0L5 : 95

S| MiF=40: 10, 4-R,

‘.' M3, no ten o) H ; 2.5y 41, doritgom; 1
__1_&4.__4&1;4._:904— crusingol liriry f)mtl&'
#2115~ 20" Sondy Grut| s(x

,‘ @ 15" 45y f\m\)b[ H5 sewed, [©h S HEs

&

—: 7| Gravtl: 355 \)Fv. 40nFp, IOnMP, 57 cP, [52\Cp, Sf:cobb"(,‘
B |mox. 5:2¢% 1200w 05 E: M= 15: 85, 4-R
| Songl 1 1DBVEs, (07 F5, 155 Ms, 305cs, 3529¢s;
r |1 RS, F:m=10:90 ; A-5h
5 MOiSt, M0 rrn wl Hel 2.5Y Y[I, dan g mn
® 4| 20~ .30 5141« Scnckn G| S (3
= @20 45 gl UTL, Sond, 120 SiIT
26 |6 | % @ |emud: 300U, 0iEp, 155 Mo, Bhep, 10UV cp, 5, wbble,
] |A Max 5:2¢ © ,?Jo’ﬂm PS5, E:m=10:90;A - g .
" .“ Sonel 2 157, VFq, 155, 6, 205005, 957, Cs, A5 % N Cs®

o

3O

L ee| RS, FrMe 10:10 ; SA-SB

(O L Most no en ) Hd - 2.5¢ 8], 4y

e @25 4ay qeun, 387, sonst, 905, Sk

_\ Comatl: 353080, D a3, 361410, 165 €, [0Vep, ST whble ]

e o 3207 [80mm; PS ), Erm: 10:4D; A-R

] ML w"{ﬁ( Sed! 104, Ufs, 197, &, 205 M3, 3824 Cs, 3D uVCs; PS ) MiFz
He Sz 15:5,; 5A- SR, Mp3t, no cxen w) Hel 25y 52,

4TS b, Sitoatns wos+ clasts

Reported By: e
Henru Lanvan Gcolow%.“j-i— %%E% Z 50132]17
“Reint Name e ature Date

Reviewed By: \ _ o i B B G < 7,%}% A, cEeE
i S0 nady aeoloaist(ie) N2 22 O7-25 L
“Print Name i/ o Title N Signature / Date
For Office Use Only
OR Doc Type: WMU Code(s):
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BOREHOLE LOG (Cont.)

Page_Q of #_
Date: 5(172[v7

Well ID: (41|

| Well Name: [49-iC~ 287 [ Location: 1160 ¥E of |06-KE Popcto

Depth
(ft)

Sample

Graphic
Log

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

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

30— &

He 5

@ 30" : Hop srmut), YR/, Sand, 184 Silk

(able +00| w| gavt

0 [mox 526 = (Bouen  PS: E:M=10:4D; A- R,

(—f,gthﬁg,Utg,?D/.fe,lz.gﬁ, 10,5, lef,UcJ 2 cnbb(c./

o, (63q" Jemy.

Cagwnwi
=

| Soncl * @/»dF5 {5IJFS ?-QDMS Qa /JCS 35/4[)&.5

PSS Fu, 015,,4&@ SA-54-

| [ Mot ne txn__wif Hel, 254/l ek

35-43' 5OJ\££M vt sl

®35" 50 wwd HY J, 36aek, (o7 61T

“ |eaue] L 852 \fFP, 205,15, Mp, Iﬁ).Ce.D 15:.0cp, 185 weble

X f‘.rCJD Gm,mnlf' Colle

ne $i2 € T 15mm: RS: € Mz 15135 ; A-SRJR

SF kb omr\c. 314

[Banck: 35/,Ves, 20 5 Fo, 803, M3, 155 (s, 10 . Ves ;

‘95 F:mz (0:90 A-54

Moist, nonen oy L-Ec.l * 2.5y ‘f/ﬂJq_ﬂL PACEEL

(=2l of Sl ti 5@:«.«*’3

| ovel /5mt] cadvas/ Setin §7¢ ﬂy&mﬂm

3 @ LlD ‘("//»Mvu ”(/JSMJ 8/.: S‘niT_

| oragel: 25 AVEP. 205 P15 4 Mp, (D2, 152N, |52, cobb :

pSeed
N7

1es: "Mmsm'mo-\m £im=10:%; A-R

) songlt HOL UFs, 30 1 Fs, anMﬁ 10 »Cs, IBJH)(__[

405, F:m=5:95 SA-R

A MOSE, e xn wl Hel 25\1‘1!/@ derte Sy aih

brgem - [4e 35" ro¢s oF aall-u,{wg SHanire
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43- 58" Sl Senddy Gad SO

U3 = contmet Ypehiiean

@US': 32 sowcl, B0k sondd, 187, 57T

Wt [ oved Ringold F.
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BOREHOLE LOG (Cont.)

Page 3 of 2

Date: (»/5 /|7

S| AK. $12€ 2 [10mm |

Well ID: (47 [WellName: |49-1(- 22T [Location: {(00" NE o€ (05 - KE
S —_ Sample Description: Comments:
ept Sam raphic . P e R - Depth of Casing, Drilling Method,
ple Sediment Classification, Grain Size Distribution, Color, Moisture Content, 8 s
(ft Log Sorting, Angularity, Mineralogy, Particle Size Reaction to HCI, Other Sampling Metr:‘?éISgng?r SR DNARe
55 |6 # [2207] 95-60 Sitty Sendw Growel| (MSG | Gble 100l w/ vt
@955 307, gravt), 537 Soach, 187 SilF Borct, (O 3q" tenp
rwqujolr':v B‘-o;aF 7o M I € ‘O;JU S;D( C‘\SV\SI

E:mM=90: 10 SR-R ;. PS

375 Sendd : 280 VE,
; o 5“"\”

=0
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% Lobbh,ﬂg\x $2.¢

PH PS5 Froa: %0 20
Yy S
3 p5-25" s m Sandon Got) T SO
; @ ((76 35 /3 c‘t‘a\\ltl
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3| Soncl ¢ 355U Es, BOYEs, 15HMs (B4 s, (0. Ves; PS

d%‘*ﬂ Fofin contmm,

GO Fim= 76:25 a-SR ; at, strone on oy el | NOS fool  spkea
256 2.5¢ yl3, ol v begunn 7 delless addid gojer 4o gl swygle @ 75
S5e o o do 413 geprh HELS #5 B31HY4,
SeNRH@ TR 3875 gravd UD Y Sand, 327, sitt ‘6‘311’@334,(,?
:E‘o Gywiel: 354 \Jra 354 Fp, 151 M, 7/, co, 5nUw 3, i
A0__| W ’QBO_.WC /max.. -~30m 05, E:mM= (040 s4-R_ | Todum smev @7RY =
| b::c_g-::'-QSM 25 1 ué5, 355, Es, 2B Ms, 155, Cs, 150 Jes;| 2799 Do
| PS5, FiMZ Lo ud SA-SA Liek; Jocatized] 59[1‘*502@4 collechd
_ prn o) Bl (60 @rten suss of n{,u,guJ), 72.0- 714.5 " bas
_ 25y 5/ [ plL brow: rodiFlowr Vndee Sample coflactedd
] Sty /aj/AJ:ﬁ«sbl«;kM_S{ C 748 lnes
i 75- 31" Seng Gravel (s &) °
_ Noged & 75" dog. sradel, 505, sened, 107, (4 | Semple crans descabek
4 " €5 | Gravel: (Ll ufp- r\/\D Yz Cp- cabble) Loony  aLorr dunt
| V) Max 520 = ~l_59mm .D5 SA- 5'R/£ +o ; pan ot
] e YR [sand: wnimown  fain rioe percondeges | dridcunn 26933
_ Uet, 2.5y L//Z ol bv(wn loo\s
_ &rb\ soniles 43y 70!
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SGW-61094, REV. 0

PageL’I_ofl
BOREHOLE LOG (Cont.)
Date: ¢ /21 /17
Well ID: ¢ 4 74| | Well Name: (19- - 2277 [ Location: 100" NE £ 105-IKE
Depth Graphic Sample Description: Depth of (:Q;g:n]g;m—re;:lt!ﬁ;g Method
| Somoe | "L | S et o s e, o sk S s g S o
-85 Sank (5 ) ool Son| f divt boevel, 103/ “ chsiag
1 @ 3. D% aravel 25 2. sadk, 107 SUE NCOS +ook aptroned
Alimed: 5 1V, 567, cpoble; max, size = (00Mm - BM qab @ 3|'\o35_f+E:\:5f.
(UFim= 45:5 ; romd, B33 7 KR
A Benc 15, Vs, 95 Y, Fs, A5L M5 250, Cs, 10V 7 | Tridn smier pPM @8 [ ¢
L MS) E: M0 10 o sA-R v, e nea 832
Sl Hl - 254 /3, 14 plW bmw; high |y 5 £
2o g0 s of of oniea lob analyss
E (R gs-éi%B' Sengly Gt 5 & * visunl Mscn odn o
:" @ 5': 4O7. qrmv-lJ 55 pSeah 10 " st to B uen endamingH 60
10,0757 Gruwtl: 607 VFp - Mp; B0 Lp- cowple; mu. si2¢7 | Doz HbH (menr)
i 0:99]130mm , PS © Fi/Mz 40! 30, SA- &
92 % ()] semd. poerly Serted frMt = ~ 80 20, et
2.5y a fem donrl_apsnh orgun
SR 10- 3502 ity .smL Gl S o
@ 40" : ""ah m'aWU. '-—(3‘ 7 Sa/w( 15, st Aok ke Rom=2 b §
h U Cuvel 195 V6 nCp 26 0nlp 1040 ncobble
oo | G oo 512 £ 2 [UOmen; S EImM= 455 ;- A Spltspoon. coletd @
_I’;’gigj"“’;:%ﬁ@fgsm: 20%VFs 201 Es, 231, Ms, 8ONCS, 152V Cs; P51 95.5-98.3" g S
Tl SO Fims 40110, 5A-R. et no nenw| 4, |Unk Sewgle coflukd
4o 3‘;55’“ 25y 5[, amgish brown. & 5.8 °og5
| __3,,%‘-2%;%?% @ 45" 50% gravel, 307 Sendk , 200> S11H ¢ vBued gesconpina it
. 00008 Gautd: §50 ufp = Mp , 10 %G ~utp , Sii o ble; | 39 InFm gntuminafien
| Mo 5.2¢ = 00mm ; Frol= 7525 - 5R-R Pperr = 1336 (soear)
| Sencl: PS | Ei < 4010 . wet, a.s 59 5/
— @m:gnsh " brown
i @ (00': 3%% grave(, 50 » Sanch Py st #* VSugl JIuN girovelt.
il Gretl 7657 \/Fp MO, 300LP Ve, §scvboble] du 45 Run egatmminadion
_ g 5.2 = (p0men 5 PI [ FiM= 40120, 58-@ | Dpm = 530 Gmenr)
N qond: Ps; Fim=3x6:20 Wt 2.5y 5/2,
| Sfeoish broun,
i Nok [02-134 ' Sany Gl s &
N Y 21E @ 102! bD » m‘au&[ 30 70 3and, 10 7 St
~ KL (o Crwtd ! 30 /. \tﬁaib Wp s Mo-Ctp, IBh bp-wbble,
| i max = o[ 0mm; PST 1 Mz 20:20 7 S2-2
| Send = poorly garved, Frmz 4p:10 [ ek,
_ 5y 5], Gopaish b DN,
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SGW-61094, REV. 0

Page D of ~#
BOREHOLE LOG (Cont.)
Date: (/23] #
Well ID: ¢ q21] [WellName: 199 -K~ 2.2 7 | Location: [lop' NE of 8G8-KE
Depth Graphic Sample Descriotion: Depth of Casing Driing Method
@) | Samoe | "iog" | SedmentClstate, S Sl Diuton ok Moirs ot | i et Samlr e, ot
05— DS 102-13T Sandy Grane| s & Coble_4ppl w] geiut
| feasens @ 105: 55, geavtl, 354 Sanck (0% 5:lt barrel, 10 34" temp.
i OF Y e [ 4O VER - Mp, 001 Cp - cobpl€ : Mux. s2e | casine.
_ = M0mm; PS5 Fril: 25: 25 ; SR-R To 4w Snveen @ 105 =
_ Sanel . poorty sorked, Fril= G0 (0 Wet, 2.5¢ [ 7YR PEM | Sample
{1o— V) 5(2, ‘)-“ﬁm.Sh Orpen oserd] pescdoed doum
] 1 @ 112" 3%% gravel, 537 Sand, 167, it afor,
ol O‘ rrowel ) 507, Vfp - mp, 100, Cp -Vip, (97 cobnle. ~ex. @UR': beem sy Heve(
o 15227 ~90mm, BS. T M= 90 11D, SR-Q Yool , butbn bt
A Sand s ponely sorted, £/ R0 10 ek, .5y Ufa|#sarple vSeally gescled
15— S &ﬁkﬁmlk bigem Ocilrak = ~6.65 &l AL ) Lo gudemivdlen
@1 a0 300 goael, (0 h Sanch, D7, ST WM 2% (smesr)
| | Gravel: GO 4 VEp-Ep, 0L Mp-Cp, L17, Vip - cilsdle;
= ";;-’:mmt.sze—ﬂﬂmm €M = 90: \Q;A-R'—PS
_ }| Sonck: poorln sordedh, Fr M= 8§90 15 tahy 2.5y
120 513 )t olive brnwn Coler/qrein cze asiewtien
| Y sreand At v il ainel ) Sl purp poll yake
n o= -0.02 [~ mnss—!-éﬁ-ﬁl—y* 12'- 120 mlerval,
= ; : - Mﬁﬁ“ﬂ'w‘wdﬂ vafc:rv\ Scibstet e,
_ - L $ia ]9"— IS[ H" vel
126— Al @124 307 aquel, S50 sand 15 it A Sewple Sesedstdd, /0
_ 98 Gunls 800 UEp-AY, 207, Cp tp cobbles; Mo, | wandlng, (gisually. dt
ST 50207 ~eBnmn (ot a ponimen ) 95 ¢ £1M = 757 252 sA-R 3D ddhun (pdanifedts
QU sl © J0W YFg = Mg, T0hCs ~ Vig: PS; Fim: Dprot-e L2 A ),
5L 80:80; ek, @5y 5/3 [4. plive brown, Al
Sl r .02 Pt suppestinn & owseany 1A
{ susiaie,
1 @31 40n guatl, HBnsand, 30, st ¥ Samplt Mscdotd o
o Creut): 450V ~ Mp . i ep-Vep, Sn cobole, max, Visingllive: isvally At 0

135.2e = >50mam; PS -

Frolz §0: 20 5A-K

A L A

2B senglt S0% vy - Mg, e - Vs PS:Eien: 99: 0]

et 25y 5/2, He plive B ;,{N!( @t =

PPN 2929 mear)

C.ea e

ﬂ 39;,;4“\4 sl ((Folga 40 12Y'

@L35: 80 Areve], )du 5«-4\0(\/3()/.) s/t

# Spnn |l Mirded, Wi

L S0, v v O onepe, 572{ 2 R, mﬂgm“svdg e 30
/Vl A0: EM= WA E w1 o dating ¥-ul
gU: 90" wek, 9.5y 5/3,41 e puwt, ool g [ppmME 727 (smedd
8.0 (2 e £ L
coocsenvs of  sedinent.
-
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SGW-61094, REV. 0

Pageiof_?
BOREHOLE LOG (Cont.)
Date: (, /2.9 /17
Well ID: ¢4 2(( [WellName: |14~ K- 22 7 [Location: 00" NE pf (65 -KE
h BRI Sample Description: ng
"y | soml | CC5 | st csttn o S ron, s e o, | RSSO I LY,
140 124- 51" Sily Saucly Cowtd ms 6 cable ool W[ nared
1 - @ 40! 4§y geavel, 407, sand, T2, s1t dool ; (0 y" kap.
- é ‘S emut] 401 VFp, 20/ Fp, 0., My, aoxpo 155Vcp, 57 a_a}hg.
J = sleomle max. < 0men 7 PS ; E: M= gp.10: SR- R @ M8 giyen puramissiet
] & 20| Seak \RONVES , 250 €5, 30, Ms 25:,(s, 807NCs;  |do hemellt Samples <gov
45— > | £S; F:M=90:10 ; sA-5R ; Weh Ao rxn of Yy ellyibitey | K Scwyler
_ e, 2.5v 5/2, gmyish WeouA. Sasple dausn  |0PM = UOF (senee)
_ oo| o Sanel pusp, pma;quj sb{w—.r) 4N Si :
_ 5| i Vedwng @ M5 : seep werel feol
n @ lLlﬁ'I ’-19},,3& , UB% Sendd, ROs Sitt L (ore porcC |
150— | I.'h\':m oot | el ! 354V Fp, 20 fp. 15400, [0 1S 5Vep, 15 ovble; | (@ I‘-ID Sesed occured }
B oy e S e 2.0 = oot PS . F M0 (D SRR 146 - Lot Sanmple)
7 fe: L sond: 20506, 304 65, 360, M5, 100, G, 104 Ves ;PS5 | Splitspoun colleded ©
_ I Ceon: 850 (5 94-5A. wet, west, (omlied axn | IL4[-15LL" vy
| AL 3 Ol Down  sit/cloy Weder somply coliect A
55— ’ I e ; e @ (49 4 bes.
| ; 15( - 195 G%rdb 65\%3 56 45 R 4B P0M = YUY [seer
a @ (5]: 19 getl 75} sond, 10 b Stk @5( DM = 3 (Smee
_ | o] UDJ UFD, 20/0H,15 1a MPy 152 102,y 11, abllL,
B . AR (,Omm’- g:Mz99: 19, PS, SA- 2,
| O— ol Send : 202 qu 307: Fg IS0 M5 105 Cs 52 Vg, PS)
_ sl Eront 4509 SA-R W, pabad ven o HA
_ 5,7 oA certn poates, 2.5y 4/2 ol boaawn Mewdmg
_ ._A_.: o nnitr {"’ 300 oﬁsarwl)
] 199- 160 ' Slyndhy 5iity Growdly Sanck (1)gS
] @155 <., f)r&\uﬂl 703 Seeel, a7, st QI55: M =223 Brsr)
] Iy 0,,04 (4 (o) L’ K,
i §i2L* [goemm,, PS M= %S-IS : sA -R
_ Sand © 257, UG, 20%, F, 897 Ms, 157 Cs, (D1, VSS )
N PS: F:0N=10:10; 5A-5R; tt, 25y Y/3,
] ot Bwen No-twn. of HU
i 160- 16%3"  Sendn (ravtd < (5
_ N }’/V‘SHX @ (LD 32/, scand, (0}s senck, K)o 5t L1090 DIM = ©5F (mee
_ \0:) £5 Crave]s 20% V£, ﬂ.SnFo 152 Mg, 151, Cp, 155, Uy, 10%
d e p /,7 | bl max -45:wn LSL F:=dp: L8, sh-R
1 | Sened 3513\“’5 26 aﬁs ﬂez. Ms, 1S5/, EH fO/.Uu, 05}
N Erol= 40 :10; SA-SR: ek, ap cxa w]
_ e 2.5y Yf3 ; yiive wrowa.
i EAT 1392 (#LIT) |<come to 175.0'
Depthh Jo Waler: 70.2" (3e112) i
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SGW-61094, REV. 0

BOREHOLE LOG (Cont.)

Page 7 of 7
Date: 7/ /17

Well ID: C471] | Well Name: [4G-(K-22 7} [ Location: [(ad' NE of 105-14E
Depth Graphic Sample Description; Depth of C%;%‘S?i—ﬁig Method
| Samte |05 | seimen astatn ra o outon cor o ot |, oo e
[(5— [0~ L3 Sedy Gawtl G (ale dool ] By
| GV YL [ YA qmvd, bO/;jmc( N wersed | 1oy -LL’V}J-
] il Gevel: 357 IR, zo,,ﬁ, 2Q4Mp 51, Cp, AU, Srs o] [ASME)
N . 528 = |[Qeam [ PS [ Fr M= 40110 [ SR-R Cleb: PPM= (%Y (Smer)
| 2| sk 254 VEs, 200, Es, 30/, Ms, 15),C5, 105 Ves” 95
(70— F:adz 90000 ¢ sA-S& wdet: wo ixa ) el
_ - - 2.5y Yl3, ol Wown, oiaca size tighontin
— = = aMewed dpn do  gzall PP g, .
N == @ 1V’ 3 qon 4.61»1.«( 50 1y seadd, 100, S+ OIZ2S : OPU~ |OF (smed
B T a1 257 VR, 25% P, 153, Mp_ 134 Cp, 1 4Uep 102
15— e (a100\8 ” wox. = gOmm; S Frol = 90110 ?FwR
_ S A5) Jfs, 20, %5, 01 M1 G0 Cs, 195VCS )
" RS, ErM = gp: 10, sA-5R wet, no re wf | [68.3 bas: RUM
= Hel, oo oxn wf Hel Qwrir«.c."r (}f_lermmc.@):\q
B 1583 - 172" Mudk M el it indt
] @ I174.2: 114 Sitffclay e 17 qraul'ljcme( onel_appeciawg o€
B Grae] [ spovs e abondoace WﬁN_"*G'DM VFp o Mp 4:;4—)&13 blody “A
| on onla a Lo Llooss, senck P
_ sond: Socrid aowndnd. lotali2ed do onlv a
| Qitws ol anngh ! omvtwL"\ Ves
_ Tetal tegth: 1345 " (2]b)1)
_\ er}& deloler: 303 (:Hf.h?\
- YAV
—_ —ts =
_ 9/55/#
_] e
] S
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A-10

A-6006-993 (REV 0)



cnll W  FREESTONE cnlll W [FREESTONE 10 ft §i cmEE BN FREESTONE

be

%

™

0 ‘A3Y '¥60L9-MOS

cmi W FREESTONE 20 ft = cnEE B  FREESTONE 25 ft|]. comm Wm corone

-

L

wpCmE W FREESTONE cmil W FREESTONE 40 ft cmilll W FREESTONE

FREESTONE

u
ENVIRONMENTAL SERVICES, INC.

Drill Cutting Photographs for Borehole C9711 (199-K-227)




FREESTONE

50 ft cmi WM FREESTONE 55 ft

cmill N

FREESTONE

Co7T11

FREESTONE

|
i

65 ft cnill W  FREESTONE 72 ft

FREESTONE

FREESTONE CI711

_«FREESTONE

u ENVIRONMENTAL SERVICES, INC.

140 ft cmEl WM  FREESTONE Cc9711 145 ft

Drill Cutting Photographs for Borehole C9711 (199-K-227)

cmill N

FREESTONE

Co711

0 ‘A3Y '¥60L9-MOS




€l-v

}

cm-”:“- l:\fREESTONE 2 s C9711 155 ft cnill W FREESTONE CI711 160 ft cm-; BN FREESTONE C9711  174.2 ft

FREESTONE

L‘
ENVIRONMENTAL SERVICES, INC.

Drill Cutting Photographs for Borehole C9711 (199-K-227)

0 ‘A3Y '¥60L9-MOS



SGW-61094, REV. 0

WELL DEVELOPMENT AND TESTING DATA

Well ID: c9711 ,WeIIName: 199-K-227 |Date: 08/30/2017

Location: 1100 ft NE of 105-KE

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 i
— Protectlve (Outer) Casing
’ Start of Job End of Job 1 /—
A
. B
STATIC WATER LEVEL: Grournd Level of \\-
- Pad Surface Permanent Casing
Datezz]lahl 70.45" bgs NA - | |
Date: 6‘7_8)' 3+ NA 71.06' bgs NO mdvwment [
DEPTH TO BOTTOM: A - Pad iy
Date: 7 N Jevtlogment.
%\7,3";, 173.4'| bgs NA B= NIA
Date:glzghq, NA 173.4" bgs Cc= NIA
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)
167.55 12 92.44 179 3.26 * * 290 23.85
146.45 25 70.01 13.8 2.42 1003 1034 250 10.09
124.35 27 48.14 15.8 2.17 1115 1144 250 9.27
104.25 15 27.85 12.8 2.19 1224 1253 220 15.10
92.7 14 17.88 4.27 1.82 * * 96 7.08

Total Pumped: 61,000 gal

Pump Model: 25hp Preferred Pump S/N: 82130346; Model: 6FP225 D250-9

Troll Serial Number and Pressure Range (PSI and depth): s/N: 428494, 70m/231ft

Comments:

*Due to frequent pump starts and stops, total pump times and purge volumes are provided below for
intervals #1 and #5:

Int.#1: 92 minutes, 26,000 gal
Int.#5: 141 minutes, 14,000 gal

Prepared By: hed on bebeld o8

Henry Lanman (}//q,.\ éfj/f///(_ Lﬁ"”’w‘ﬁ 08/30/2017

Print Name J ¥ Signature - K360 Yy e &/ Date
2001y

Reviewed By:

el Whkien 1)

I Print Namy Slgn@re 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-61094, REV. 0

HGLP-LDR-1010, Rev. 0

Page 1 of 13
Stoller Newport News Nuclear
199-K-227 (C9711)
Log Data Report
Borehole Information
Log Date | 2017-07-11 Filename | C9711 HG-NM 2017-07-11 Site | 100-KR-4
DTW! (ft) DTW Date DTW Source Drill Date Total Depth (ft) Depth Datum
70.2 07/10/2017 SN3 07/06/17 174.3 Ground Surface
Casing Information
Diameter (in.)
Casing Type Drill Type Stickup (ft) Outer Inside Thickness (in.) | Top (ft) Bottom (ft)
Threaded Steel Cable Tool 1.1 107/8 95/8 9/16 -1.1 173

Borehole Notes

The logging engineer measured casing thickness. Drill depth and casing depth were provided by the wellsite
geologist. Depth to water was recorded by SN3 personnel at 70.2 ft prior to logging. Zero reference is ground

surface.

Logging Equipment Information

Logging System Gamma 4Nc Type 60% HPGe SGLS?

Effective Calibration Date 04/18/17 Serial No. 45-TP-22010A

Calibration Reference HGLP-CC-154, Rev. 0 Logging Procedure SGRP-PRO-OP-53023, Rev. 0

Logging System Gamma 4Mc Type NMLS? He-3 (CPN 503)

Effective Calibration Date | 04/19/17 Serial No. H340207279

Calibration Reference HGLP-CC-155, Rev. 0 Logging Procedure SGRP-PRO-OP-53024, Rev. 0
SGLS Log Run Information

Log Run 1 2 Repeat 5 6 Repeat

HEIS Number 1019950 1019951 1019952 1019953

Date 07/10/17 07/10/17 07/11/17 07/11/17

Logging Engineer Spatz/McClellan | Spatz/McClellan Spatz Spatz

Start Depth (ft) 0.01 42.0 67.0 158.0

Finish Depth (ft) 68.0 49.0 171.0 169.0

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) N/A N/A N/A N/A

Proveifcaion | O0AVOCAD | o7loAvoocAn | STTIPNCIT | CoTlIDNGOL?

! depth to water inside casing

2 Spectral Gamma Logging System
3 Neutron Moisture Logging System

A SUBSIDIARY OF HUNTINGTON INGALLS INDUSTRIES

2439 Robertson Drive e Richland, WA 99354 e Telephone (509) 946-6455 e http://sn3.huntingtoningalls.com/
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SGW-61094, REV. 0

HGLP-LDR-1010, Rev. 0
Page 2 of 13

Stoller Newport News Nuclear

Log Run 1 2 Repeat 5 6 Repeat
Start File AD000001 BD004200 CD006700 DD015800
Finish File AD006800 BD004900 CDO017100 DD016900
C9711DNC2017 | C9711DNC2017 | C9711DNC2017 | C9711DNC2017
Post-Verification 0710BVOOCAA | 0710BVOOCAA | 0711DVOOCAA | 0711DVO0CAA
1 1 1 1
Depth Return Error (in.) N/A 0.0 N/A 1.0 low
No fine gain No fine gain No fine gain No fine gain
Comments adjustments adjustments adjustments adjustments
made made made made
NMLS Log Run Information
Log Run 3 4 Repeat
HEIS Number 1019954 1019955
Date 07/10/17 07/10/17
Logging Engineer Spatz/McClellan | Spatz/McClellan
Start Depth (ft) 0.0 42.01
Finish Depth (ft) 68.0 49.0
Count Time (sec) 15 15
Live/Real R R
Shield (Y/N) N N
MSA Interval (ft) 0.25 0.25
Log Speed (ft/min) N/A N/A
C9711DMC2017 | C9711DMC2017
Pre-Verification 0710AVO0CAB 0710AVO0CAB
1 1
Start File AD000000 BD004201
Finish File AD006800 BD004900
C9711DMC2017 | C9711DMC2017
Post-Verification 0710BVOOCAA | 0710BVOOCAA
1 1
Depth Return Error (in.) N/A 0.5 high
Comments None None

Logging Operation Notes
A centralizer was installed on the SGLS and NMLS sondes.

Pre- and post-survey verification measurements met the acceptance criteria for the established systems.

Analysis Notes

Analyst P.D. Henwood | Date | 0727117
Reference(s) | SGRP-PRO-OP-53040, Rev. 0; SGRP-PRO-OP-53051, Rev. 0

SGLS spectra were processed in batch mode in APTEC SUPERVISOR to identify individual energy peaks and
determine count rates. Concentrations were calculated in an EXCEL template identified as DNC20170418_CC-154
for the SGLS, using an efficiency function and corrections for casing and dead time as determined during annual
response checks.

A SUBSIDIARY OF HUNTINGTON INGALLS INDUSTRIES

2439 Robertson Drive e Richland, WA 99354 e Telephone (509) 946-6455 e http://sn3.huntingtoningalls.com/
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HGLP-LDR-1010, Rev. 0
Page 3 of 13

Stoller Newport News Nuclear

The 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 Model 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).

A water correction was applied below 69.8 ft, approximately 0.4 ft above the depth measured the prior day. It
appeared, based on the gamma logs, the water had recovered between July 10 and July 11, 2017.

Results and Interpretations

No manmade radionuclides were detected.

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 may increase in sediments of
relatively high silt or clay content.

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

List of Log Plots

Depth Reference is ground surface.

Manmade Radionuclides (0-190 ft)

Natural Gamma Logs (0-190 ft)

Combination Plot (0-120 ft)

Combination Plot (110-230 ft)

Combination Plot (0-190 ft)

Total Gamma & Moisture (0-190 ft)

Total Gamma & Hanford Gamma Unit (0-190 ft)
Repeat Section of Natural Gamma Logs (42-49 ft)
Repeat Section of Natural Gamma Logs (158-169 ft)
Moisture Repeat Section (42-49 ft)

4 Hanford Gamma Unit

A SUBSIDIARY OF HUNTINGTON INGALLS INDUSTRIES
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WELL SURVEY DATA REPORT

Project: Prepared By:
Neil P. Fastabend
Company:
CHPRC
Date Requested: Requestor:
08/30/17 Steven E. Imhoff (CHPRC)
Date of Survey: Surveyor / Company:
09/712/17 3 Lawrence B. Munnell (CHPRC)
Description of Work: Horizontal Datum: NAD83 (91)
Obtained final survey coordinates (C/L Vertical Datum: NAVDS8
Casing) and elevations of KR-4 Well C9711 -
(199-K-227) located in 100K Area. Units: Meters
Hanford Area Designation: 100K
Coordinate System: Washington State Plane Coordinates (South Zone)
Horizontal Control Monuments:
Washington State Reference Network
Vertical Control Monuments:
M49 (COE) and T324 (COE)
Weil iD WWeli Name Easting Morthing Elevation
Cc9711 199-K-227 569538.69 146851.61 Center of Casing
143.964 ~|Top outer casing, W.Edge, Stamped ¥
143.509 +|Top Inner 6"ss casing, N.Edge
143.191 »|Brass survey Marker
Motes:

Brass Survey Marker elevation was taken on top 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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Appendix B

Well Documentation for C9712 (199-K-228)
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Well SUMMATY SHEEt ... e e e e et et e B-1
2 70) (o] 10 (SN e Pt B-3
Drill Cutting PhotOZraphis .......ccceiiiiieiiieiieciieeieecie et eee e estaeesveesveesneees s s e eaeenveenaeeneenennnnns s B11
Well Develepment and Testing Data ...........o.iiiiiiiii e e e e eeer e aeae e s B-16
| BeTegl B 1 ;B S o o) o RPN EUURRRRIPRN = 5
Well Survey Data RepOrt ......o.oieiiii ittt e e iee e et eiteee e s et e e aeaeee e eeeenns. B-28
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WELL SUMMARY SHEET

Page 1 of 2

Well ID : C9712

Well Name: 199-K-228 Start Date: 4/3/2017

Project: Four 100-KR4 OU Monitoring Wells

Location: 500 ft E of 105-KE Finish Date: 7/27/2017

CONSTRUCTION DATA

GEOLOGIC/HYDROLOGIC DATA

Description

Diagram

Depth in
Feet | Graphic

Log Lithologic Description (ft bgs)

Concrete Pad: 0.50 ft

0.0 - 0.4 Crushed Gravel Drill Pad

d surf o
above ground surface (ags) | ¢ < % 0.4- 4.0 Badfill
6-in Protective Casing: ¢ g <: 2% 4.0- 6.0 Silty Sandy Gravel (msG)
3.05 ft ags - 1.95 ft b 5559 d 6.0-40.0 Sandy Gravel (sG)
below ground surface (bgs) ¢ E g
LA
Type I/l Portland Cement Grout: -] RAAA AN
0.0-10.7 ft bgs O A
INAAL AYATAIAY
Y A
AATAA | INAAAY
1
NAANA
o
NI
NANAA
A
AAIAA
AN
A

AAAAN
A
NAAA
MAA
o
o
Y o
6-in 1.D. Schedule 10, Type 304/304L, A A
Stainless Steel Blank Casing: A A
2.05 ft ags - 71.01 ft bgs A A
A NAAA
AN RAAA
R 40.0 - 41.0 Slightly Silty Sand (mS)
Stainless steel centralizer A A 41.0-46.0_Silty Sandy Gravel (msG)
installed above and ol m
ANAAA INAAAY
below screen and every 40 ft N MAA
N W 46.0 - 54.0 Slightly Silty Gravelly
Medium Bentonite Chips: % WW\\;\\ Sand ((m)sG)
10.7 - 63.5 ft bgs A MAA
MUA
A " 54.0- 65.0 Sandy Gravel (sG)
NI
AAA
3/8-in Coated Bentonite Pellet Seal: | [RAAA
63.5 - 66.7 ft bgs
8-12 mesh Premier Colorado i’f(\ Y
Silica Filter Pack Sand: e

66.70 - 167.2 ft bgs

65.0 - 70.0 Slightly Silty Gravelly

Sand ((m)sG)

Reported By:
Cin 6cJA vler Geologist - 7 %{?gli
Print Nantt Title Signagfire Date
Reviewed By: .
lglotley o Abl7
' Print Na Title Signatu Date
For Office Use Only
OR Doc Type: WMU Code(s):

A LNND £A2 /DTXT N\

B-1
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WELL SUMMARY CONTINUATION SHEET

Page 2 of 2

Well ID: C9712 Well Name: 199-K-228 Project Four 100-KR-4 OU Monitoring Wells
CONSTRUCTION DATA . GEOLOGIC/HYDROLOGIC DATA
Depth in
Description Diagram Feet Gt}:;m Lithologic Description (ft bgs)

q

6-in LD. Schedule 10, Type 304/304L,
Stainless Steel Blank Casmg/
2.05 ft ags - 71.01 ft bgs

8-12 mesh Premier Colorado

Silica Filter Pack Sand:
66.70 - 167.2 ft bgs

Stainless steel centralizer
installed above and

below screen and every 40 ft

6-in L.D. Schedule 10, Type 304/304L,
65-slot (0.065 in.) Stainless Steel

Screen: 71.01 - 161.01 ft bgs

6-in I.D. Schedule 10, Type 304/304L,
Stainless Steel Sump:
161.01 - 166.00 ft bgs

straightness Test: Pass, 07/07/2017
Total Depth: 167.2 ft bgs

Depths are in ft below ground surface.

Borehole drilled with 10 3/4-in O.D.
casing from 0.0 - 167.0 ft bgs

All temporary drill

casing was removed from the ground.

70

y 5 Static Water Level: 70.0 ft bgs (7/27/2017)

{70.0-95.0 Sandy Gravel (sG)

2-195.0 - 104.0 Silty Sandy Gravel (msG)

104.0 - 106.0 Slightly Silty Gravelly

Sand ((m)sG)

106.0 - 107.0 Sandy Gravel (sG)

107.0 - 110.0 Slightly Silty Gravelly

Sand ((m)sG)

110.0 - 155.0 Sandy Gravel (sG)

155.0 - 156.0 Gravelly Sand (gS)

156.0 - 161.0 Slightly Silty Gravelly

Sand ((m)sG)

161.0 - 161.5 Silty Sandy Gravel (msG)

161.5 - 167.2 Mud (M)

B-2
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BOREHOLE LOG Dat:ag‘:_[‘lfj"[m[??&_
WellID: Ca71d [WellName: (99- (- 225 Location: 500" £ of |05 - KE

Project Thotullatron ot YW toells o (00-K2-YH oU Reference Measure Point: @ (S

Depth (ft) | Sample Graphic Sediment Classification m% Color, Moisture Content Der of Cigiz‘;ggﬁ;g MemOd’
Log Sorting, Angularity, Mineralogy, Particle Size.'Reacli;:n to HCI, Other " | Sampling Me‘fgggfgﬂ? Size, Water

0 —| 10-0.4"° Gravel Dol gad Cable ool 10 49>

Q3" 10 stet) cagng
.

05 (00 - 17 o ful (Houdund & sorfieond

ROOSTS, rLua-f%Jﬂ 5omtv\ m—awcl

- b (5 Sandy Gt (mSG)

@5 3%, '\(?f‘\vﬁ 45, \_éomk 7. st

076 Grav]: 177, VFp, 304 Ep, 40/ Mp, 5 4 Cp, 5L Ve

L 3n mbble_,ma..x dawf-j e = 79,-...-.4

10/, Fel.

407 mef ; SA-SA

< Sand

157 UG 169 F 1572 Mc 255 C 384 VL ]

PS5 35l LI, maf- SA- S

v Mot no fen of HOL 2.5y Y1, oLn/'(_bmwr\

@ 10" 387, ara®l, 4607, seadd . A7 St

'..v A at —obtu() M ‘/\Mfﬂ ot (on CD(W‘\
g,,g_ LI—:()' Sandy (vave| (5G)

£l Gravd : 387 Vi, 25,6, 55 Mp, 54 ¢, 5 7 Vep.

AT 20, cante 05" 5% £l 15, Maf

S| Sancl : 57 VE ‘5t =

Ms36n, 309 Cs B’w\}q

PS40 Etl (004 wnaf, SA - 34

: 2 Meist o of tCl,

Q5V 3/8 vern dark

I'M'S O(-CLH.S wc‘&n*‘\

Ay 5 5h bmun

: -‘ L ‘ ) a\"ﬁ l”ﬂ;\

ey e gl

@ 1G" «o 4cat] 55/ 5md{ 0 S5\ F

H Gautl: SHLA

!—’o I@rlr‘n 107 Mo 2Sh (p 357,

\fLP, [ umwc ek, ClaSt = YIOmm il PS

ﬁlj\L 76 10 MQVQTC 64}\

YA "1(9/,C,<: 455 Ve

Sma 255, UE. DNE.

PS 35% @ Wit maf - SA.

i MOD Y, norxnul e 25y Y1, vet danc

'S 4@ - g xed

b-’f:QNJ‘G:)”\ W {'u_(pbh’_@ 1_3"‘(

@\1620 "T'O/ ﬁrI\UL( (191 S‘N\(} |9~/1 5|f+

CVawel! Fp uo), H> 304 Mp, 10sCp

T 2, c_abto(e it cJasd- 40-.44,\ 57 L2

; ; 159, mq'F s

= Dand:

= 5/;:( iﬁh/"fc 39,.(,. 304 Vs

— & ; s T
w3l BS L 304 &, '?L9/n«wf-’ sA-SE,
Reported By:
enty Lanmopn Gealgq s+ ?%&% m_ /M7
Print Name Title™~ ure Date
Reviewed By et b I
m)/] & 4 (ﬁ"}@f/ i‘@bh"{i 51 /L(—;\ Q)MM \ﬁ‘()) /%
Print NamJ Vi ] Title Ct Sighature Date
For Office Use Only
OR Doc Type: WMU Code(s):

B-3
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BOREHOLE LOG (Cont.)

Page_g\_of__&
Date: l—l/q /Ha

Well ID: ¢ 27|

| Well Name: 1 99- K~ 284 | Location: 500 ' £ o 104 - |<KI=

Depth
(ft)

Sample

Graphic

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

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

£
o

I
T

Mosst, N0 vra w/HCL, 07'5\1'3// UU"WL""’l‘imu

Cale_Teol, 034" oD

0| STH e lag steguen clojts: Q‘Sv 5(3 [wbroks

L[hiﬁ

Jampa@cnj %61;46
& dpn (el

@ 25" 407, graved 557 50l 5Ls'l’r’

T4t

Gawl: 97,0€p, ‘7/, Fm 304 Mp, ‘40/; p, 197, Jep,
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BOREHOLE LOG (Cont.)

Page_j_of 8

Date: e
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| Well Name: (49-KK- 2 2§ [Location: 560" £ o€ |05

Depth
(ft)

Sample

Graphic

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

Sampling Method, Sampler Size, Water

Comments:
Depth of Casing, Drilling Method,

Level, Other
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BOREHOLE LOG (Cont.) Paged_or &
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Depth Graphic Sample Description: é5o-m g
()| Sl | TLog" | Segen Chstatr,Ca Sae Dt Skr st et | saming ethos Samir S, it
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2 02 cl/.  0bble ;o $ig0 = 70«100395 30 7, Fe| Foiwnt
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BOREHOLE LOG (Cont.)

Page D of &
Date: ¢ |4y [17
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Depth
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Sample Description:

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

Comments:
Depth of Casing, Drilling Method,
Sampling Method, Sampler Size, Water
Level, Other
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| BOREHOLE LOG (Cont) Pego oo B
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BOREHOLE LOG (Cont.)

Page 3 of _g_

Date: & [g[17
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Depth
(ft)
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Sample Description:
Sediment Classification, Grain Size Distribution, Color, Moisture Content,
Sorting, Angularity, Mineralogy, Particle Size ,Reaction to HCI, Other

Comments:
Depth of Casing, Drilling Method,
Sampling Method, Sampler Size, Water
’50“ Level Other
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BOREHOLE LOG (Cont.)

Page & of &
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WELL DEVELOPMENT AND TESTING DATA

Well ID: ¢9712 |WeIlName: 199-K-228 IDate: 07/20/2017

Location: 500 ft E of 105-KE
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? OYes ®@No
Initial Conditions (‘:
— Protective (Outer) Casing
Start of Job End of Job 1 e
A
STATIC WATER LEVEL: B I~
round Level or
l SaduSurfLai:I ° N— Permanent Casing
Date: q-]z.b/[:{. 71.6" bgs NA ’ '
Date: ,
7/25' “7 i 0" bgs NO mowvment|
. A
. DEPTH TO BOTTOM: e NIk gk duwing i

Date ?}ZOH‘? 165.9' bgs NA B= NIA A_VC(OQMU\
Clate: FHas /, 3 NA 165.3' bgs C= vy
Intake Depth |Specific Capacity] Troll Depth Turbitidy (NTU) Pump Pump Pumping Rate] Maximum

(ft bgs) (gpm/it) (ft bwt) Initial Final Start Stop (gpm)  |Drawdown (ft)

157.75 11 83.0 18.5 2.28 *: % 260 22.9

126.8 13 51.71 5.39 1.72 * * 270 20.7

105.75 14 30.54 4.57 2.87 * * 270 19.6

94.75 27 19.00 11.1 4.02 * * 110 4.0

Total Pumped: 46,000 gal

Pump Model: 25hp Preferred Pump S/N: 82130346; Model: 6FP225 D250-9

Troll Serial Number and Pressure Range (PSl and depth): s/N: 403065, 70m/231ft

Comments:

*Due to frequent pump starts and stops, total pump times and purge volumes provided below:
Int.#1: 76 minutes, 19,000 gal
Int.#2: 37 minutes, 10,000 gal
Int.#3: 32 minutes, 8,700 gal
Int.#4: 75 minutes, 7,900 gal

Prepared By: S gheck o~ behall
Henry Lanman ﬂ%\ %LUAQ’{ - Hlaaman 08/14/2017
Print N T Sigr - Date
rint Name / ighature €. 9chy S(g/ a}{’” a
Reviewed By:
el Wity A (e afsli ]
v Print Ndme J Signatfje Date
For Office Use Only
OR Doc Type: WMU Code(s):
Page 1 of 1 A-6005-205 (REV 2)
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Stoller Newport News Nuclear

Borehole Information

199-K-228 (C9712)
Log Data Report

Log Date | 2017-05-16 Filename | C9712 HG-NM_2017-05-16 Site | 100-KR-4
DTW! (ft) DTW Date DTW Source Drill Date Total Depth (ft) Depth Datum
76.5 05/15/2017 SN3 05/11/17 167.2 Ground Surface
Casing Information
Diameter (in.)
Casing Type Drill Type Stickup (ft) Outer Inside Thickness (in.) Top (ft) Bottom (ft)
Threaded Steel Cable Tool 1.0 10 3/4 93/8 9/16 -1.0 167.0

Borehole Notes

The logging engineer measured casing thickness. Drill depth and casing depth were provided by the wellsite
geologist. Zero reference is ground surface.

Logging Equipment Information

Logging System Gamma 1 ALd Type 60% HPGe SGLS?

Effective Calibration Date | 01/26/17 Serial No. 47-TP-32211A

Calibration Reference HGLP-CC-150, Rev. 0 Logging Procedure | SGRP-PRO-OP-53023, Rev. 0
Logging System Gamma 1 AHd Type NMLS? He-3

Effective Calibration Date | 02/23/17 Serial No. H310700352

Calibration Reference HGLP-CC-151, Rev. 0 Logging Procedure SGRP-PRO-OP-53024, Rev. 0

SGLS Log Run Information

Log Run 3 4

HEIS Number 1019888 1019889

Date 05/16/17 05/16/17

Logging Engineer Spatz Spatz

Start Depth (ft) 0.0 148.0

Finish Depth (ft) 167.0 165.0

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) N/A N/A
C9712ALD2017 | C9712ALD2017

Pre-Verification 0516AVO0CAB | 0516AV00CAB

1 1

! depth to water inside casing
2 Spectral Gamma Logging System
3 Neutron Moisture Logging System
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Stoller Newport News Nuclear

Borehole Information

199-K-228 (C9712)
Log Data Report

Log Date | 2017-05-16 Filename | C9712 HG-NM_2017-05-16 Site | 100-KR-4
DTW! (ft) DTW Date DTW Source Drill Date Total Depth (ft) Depth Datum
76.5 05/15/2017 SN3 05/11/17 167.2 Ground Surface
Casing Information
Diameter (in.)
Casing Type Drill Type Stickup (ft) Outer Inside Thickness (in.) Top (ft) Bottom (ft)
Threaded Steel Cable Tool 1.0 10 3/4 93/8 9/16 -1.0 167.0

Borehole Notes

The logging engineer measured casing thickness. Drill depth and casing depth were provided by the wellsite
geologist. Zero reference is ground surface.

Logging Equipment Information

Logging System Gamma 1 ALd Type 60% HPGe SGLS?

Effective Calibration Date | 01/26/17 Serial No. 47-TP-32211A

Calibration Reference HGLP-CC-150, Rev. 0 Logging Procedure | SGRP-PRO-OP-53023, Rev. 0
Logging System Gamma 1 AHd Type NMLS? He-3

Effective Calibration Date | 02/23/17 Serial No. H310700352

Calibration Reference HGLP-CC-151, Rev. 0 Logging Procedure SGRP-PRO-OP-53024, Rev. 0

SGLS Log Run Information

Log Run 3 4

HEIS Number 1019888 1019889

Date 05/16/17 05/16/17

Logging Engineer Spatz Spatz

Start Depth (ft) 0.0 148.0

Finish Depth (ft) 167.0 165.0

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) N/A N/A
C9712ALD2017 | C9712ALD2017

Pre-Verification 0516AVO0CAB | 0516AV00CAB

1 1

! depth to water inside casing
2 Spectral Gamma Logging System
3 Neutron Moisture Logging System
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awm
Stoller Newport News Nuclear
Log Run 3 4
Start File AD000000 BD014800
Finish File ADO016700 BD016500
C9712ALD2017 | C9712ALD2017
Post-Verification 0516BVOOCAA | 0516BVOOCAA
1 1
Depth Return Error (in.) N/A 0.5 high
No fine gain No fine gain
Comments adjustments adjustments
made made
NMLS Log Run Information
Log Run 1 2 Repeat
HEIS Number 1019890 1019891
Date 05/15/17 05/15/17
Logging Engineer Spatz Spatz
Start Depth (ft) 0.0 68.0
Finish Depth (ft) 76.5 76.0
Count Time (sec) 15 15
Live/Real R R
Shield (Y/N) N N
MSA Interval (ft) 0.25 0.25
Log Speed (ft/min) N/A N/A
C9712AHD2017 | C9712AHD2017
Pre-Verification 0515AV00CAB | 0515AV00CAB
1 1
Start File ADO000000 BD006800
Finish File AD007650 BD007600
C9712AHD2017 | C9712AHD2017
Post-Verification 0515BVOOCAA | 0515BVOOCAA
1 1
Depth Return Error (in.) N/A 0.5 high
Comments None None

Logging Operation Notes
A centralizer was installed on the SGLS and NMLS sondes.

Pre- and post-survey verification measurements met the acceptance criteria for the established systems.

Analysis Notes

Analyst P.D. Henwood ‘ Date ‘ 06/07/17

Reference(s) SGRP-PRO-0OP-53040, Rev. 0; SGRP-PRO-OP-53051, Rev. 0

SGLS spectra were processed in batch mode in APTEC SUPERVISOR to identify individual energy peaks and
determine count rates. Concentrations were calculated in an EXCEL template identified as ALD20170126_CC-150
for the SGLS, using an efficiency function and corrections for casing and dead time as determined during annual
response checks.
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Stoller Newport News Nuclear

The 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 Model 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).

A water correction was applied below 76.5 ft.

Results and Interpretations

No manmade radionuclides were detected.

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 may increase in sediments of
relatively high silt or clay content.

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

List of Log Plots

Depth Reference is ground surface.

Manmade Radionuclides (0-180 ft)

Natural Gamma Logs (0-180 ft)

Combination Plot (0-180 ft)

Total Gamma & Moisture (0-180 ft)

Total Gamma & Hanford Gamma Unit (0-180 ft)
Repeat Section of Natural Gamma Logs (148-165 ft)
Moisture Repeat Section (68-76 ft)

4 Hanford Gamma Unit
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A Subsidiary of Huntington Ingalls Industrias

Zero Reference - Ground Surface

Depth (feet)

SGW-61094, REV. 0

199-K-228 (C9712)
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HGLP-LDR-997, Rev. 0
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WELL SURVEY DATA REPORT

Project: Prepared By:
Neil P. Fastabend
Company:
CHPRC
Date Requested: Requestor:
08/16/17 Steven E. Imhoff (CHPRC)
Date of Survey: Surveyor / Company:
c9/12/17 Lawrence B. Munnell (CHPRC)
Description of Work: Horizontal Datum: NAD83 (91)
Obtained final survey coordinates (C/L Vertical Datum: NAVDSS
Casing) and elevations of KR-4 Well C9712 -
(199-K-228) located in 100K Area. Units: Meters
Hanford Area Designation: 100K

Coordinate System: Washington State Plane Coordinates (South Zone)

Horizontal Control Monuments:
Washington State Reference Network

Vertical Control Monuments:
M49 (COE) and T324 (COE)

Well 1D Well Name Easting Northing Elevation
c9712 199-K-228 569393.12 . 146775.64 : Center of Casing
B 144.142 |rop outer casing, N.Edge, Stamped x
143.843  -|Top Inner 6vss casing, N.dge

143.347 +|Brass Survey Marker

Motes:

Brass Survey Marker elevation was taken on top 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
supervisicn.

Massse A oL A
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Well Documentation for C9713 (199-K-229)
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WELL SUMMARY SHEET Page 1 of 1

Well ID : C9713 ‘Well Name: 199-K-229 Start Date: 5/3/2017

Project: Four 100-KR4 OU Monitoring Wells Location:50m S of 100-KW Transformer Yard Fence| Finish Date: 8/30/2017
CONSTRUCTION DATA GEOLOGIC/HYDROLOGIC DATA

Depth in -
Description Diagram Feet | Graphic Lithologic Description (ft bgs)

Concrete Pad: 0.50 ft 0

above ground surface (ags) 5k 0.0 -5.0 Crushed Gravel Drill Pad

8.64-in. Protective Casing:

3.00 ft ags - 2.00 ft #5.0 - 31.5 Sandy Gravel (sG)

S

|
YA
A
9
el

LARANLEARAN LY
Y Y Y YY)

below ground surface (bgs)

10

.)J::'(,v. A -i o] i

Type /Il Portland Cement Grout: " AAAA

X

=

%
i

0.0-10.65 ft bgs A

%
§

6-in. 1D. Schedule 10, Type 304/304L, | INXARA

Stainless Steel Blank Casing;: NAAA

1.95 ft ags - 75.08 ft bgs AR

8-20 mesh Bentonite Crumbles: INAAA

10.65 - 68.20 ft bgs ———— RN ) 315-%0 S D

Stainless steel centralizer 35.0 - 40.0 Sand (S)

installed above and below AR

screen and every 40 ft NAA 40

(- 140.0-110.0 Sandy Gravel (sG)

S

%
:

S
§

3/8-in. Coated Bentonite Pellet Seal: | (RANA

1

68.20-72.20ftbgs — 3 X

\.
/

Reported By:
Kim Schuyler Geologist

Print Name Title

10-2-2017
Date

Reviewed By:

3 Print Nuﬁ Title Signature Date

For Office Use Only

OR Doc Type: WMU Code(s):

A ZANA £ AA /MTINT AN
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WELL SUMMARY CONTINUATION SHEET Page 2 of 3
Well ID: C9713 Well Name: 199-K-229 Project : Four 100-KR-4 OU Monitoring Wells
CONSTRUCTION DATA . GEOLOGIC/HYDROLOGIC DATA
Depth in

Description Diagram Feet Lithologic Description (ft bgs)

3/8-in. Coated Bentonite Pellet Seal: -

68.20 - 72.20 ft bgs 75541400~ 110.0 Sandy Gravel (sG)

6-in. 1.D. Schedule 10, Type 304/304L,

Stainless Steel Blank Casing:

1.95 ft ags - 75.08 ft bgs

Static Water Level: 81.35 ft bgs (9/28/2017)

8-16 mesh Premier Colorado

Silica Filter Pack Sand:

72.20 - 191.34 ft bgs

6-in. LD. Schedule 10,

Corrugated Stainless Steel Patch:

103.3 - 106.3 ft bgs

Screen Separated by approximately

0.25 ft at 105.9 ft bgs

110.0 - 115.0 Gravel (G)

. |115.0 - 180.0 Sandy Gravel (sG)

6-in. LD. Schedule 10, Type

304/304L, 50-slot (0.050 in.)

Stainless Steel Screen:

75.08 - 185.39 ft bgs

A rons Aana M ~
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WELL SUMMARY CONTINUATION SHEET Page 3 of 3
Well ID: C9713 Well Name: 199-K-229 Project : Four 100-KR-4 OU Monitoring Wells
CONSTRUCTION DATA Benth i GEOLOGIC/HYDROLOGIC DATA
P m -
Description Diagram Feet GEI;’;“C Lithologic Description (ft bgs)
10-20 mesh Premier Colorado . sQCpﬁoﬂ
170 — %
Silica Filter Pack Sand: __h#=35+{115.0- 185.0 Sandy Gravel (sG)
72.20 - 191.34 ft bgs M ee
6-in. LD. Schedule 10, Type 304/304L, ate
50-slot (0.050 in.) Stainless Steel
Screen: 75.08 - 185.39* ft bgs 180
Stainless steel centralizer
installed above and below
screen and every 40 ft 185.0- 19134 Silt (M)
6-in. L.D. Schedule 10, Type 304/304L; =
Stainless Steel Sump™*: 190 == = Total Depth: 19134 ft (6/22/2017)
185.39 - 190.40 ft bgs
200 —
210 —
220 —
230 —
*Screen Separated by approximately —
0.25 ft at 105.9 ft bgs —]
**A second patch was lost down the =40
well and remains in the sump ]
250 —
Straightness Test: Pass, 07/19/2017 ]
Depths are in ft below ground surface. —
Borehole drilled with 10 3/4-in. O.D. —
casing from 0.0 - 189.56 ft bgs 260 —
All temporary drill ]
casing was removed from the ground. T

A £LONZ 0OON (D .. D\
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BOREHOLE LOG

Page { ofS _

WellID: (C93/D

[ Well Name:

ibo-£-2219

Lo Blzayg |DaE0S703 2514707
O S

Project Ty ctzliahan of Y l00-kR-4ou GW peils

Reference Measure Point: Ggg vas) i[’ ACG

o VAF,
Comments:

Depth of Casing, Drilling Method,

Cep () Saml| (05 Segmert s, e Sz Dt Sk, Mahes o | i s, Sl S, e
o O-18" Pir Pusr GRAVEL BACKE! Cﬁma tvoc Daser. |
— Sla w7 DrivZ DORReT
—_ /0?/( Oh 7ZHReADD |
S C“JL&
= Ge Q T GrAm 3Am Pre
& G @ or £ sly ¢ aL Ty Graver. C s firm upes
| 62, @ 3% S 3% m Bnchivy Py JRe
_ —Z - - (Lo o c PHo¥os
2 p, BOZeMAr /207 Fer « S~V FnyoVCs | 4 Componre $/8VE
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WELL DEVELOPMENT AND TESTING DATA

Well ID: ¢9713 |We|| Name: 199-K-229 IDate: 9/27-9/28/17

Location: 100-KR-4 OU 50m South of 100K West Transformer Yard Fence

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

oy

Has the well been surveyed? OYes ®@No Does the well have a cement pad? ®@Yes ONo
Initial Conditions é
Protective {Outer) Casing
Start of Job End of Job 1 1
A
. B
STATIC WATER LEVEL: 1 Ground Level or \\_
] ; . Pad Surface Permanent Casing
Date.Qlﬂ:”1¥ 81.15' bgs NA | l
Date:q[l%“? NA 81.35' bgs
DEPTH TO BOTTOM: !
: A= B

Date'qm—_)h? 191.0' bgs NA B = '3g;|

Date: NA NR C= [ QS:‘ L]

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)
185.6 12.5 98.40 20.8 1.72 0932 1048 60 4.81
164.45 16.5 77.07 4.68 2.39 1105 1154 76 4.59
143.2 12 56.02 2.50 1.22 1213 1238 56 4.65
121.95 15 34.69 1.69 1.07 1245 1307 67 4.50
100.07 17 14.08 1.02 0.67 1320 1417 72 4.27

Total Pumped: 15,250 gallons

Pump Model: 5hp Grundfos Submersible Pump S/N: 0001; Model: A98924049 45550-9

Troll Serial Number and Pressure Range (PSI and depth): s/N: 403065, 70m/231ft

Comments:
NR = Not Recorded

Prepared By:
Kim Schuyler &m @ﬂﬂ(“ﬂL 10/2/2017
|1 ' 7

Print Name Sig,f ture Date
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wohille, wolali7
Print Ngme Sign Date
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SGW-61094, REV. 0

HGLP-LDR-1007, Rev. 0

Page 1 of 12
Stoller Newport News Nuclear
199-K-229 (C9713)
Log Data Report
Borehole Information
Log Date | 2017-06-23 Filename | C9713 HG-NM_2017-06-23 Site | 100-KR-4
DTW! (ft) DTW Date DTW Source Drill Date Total Depth (ft) Depth Datum
88.7 06/23/2017 SN3 06/22/17 191.3 Ground Surface
Casing Information
Diameter (in.)
Casing Type Drill Type Stickup (ft) Outer Inside Thickness (in.) | Top (ft) Bottom (ft)
Threaded Steel Cable Tool 53 10 3/4 93/8 11/16 -5.3 189.5

Borehole Notes

The logging engineer measured casing thickness. Drill depth and casing depth were provided by the wellsite
geologist. Depth to water was recorded by SN3 personnel at 88.7 ft prior to logging. As logging occurred it appears
the water inside the casing recovered to approximately 85 ft. Static formation water may be at approximately 77 ft

in depth. Zero reference is ground surface.

Logging Equipment Information

Logging System Gamma 1Ld Type 60% HPGe SGLS?

Effective Calibration Date | 01/26/17 Serial No. 47-TP-32211A

Calibration Reference HGLP-CC-150, Rev. 0 Logging Procedure | SGRP-PRO-OP-53023, Rev. 0
Logging System Gamma 1Hd Type NMLS? He-3 (CPN 503)
Effective Calibration Date | 02/23/17 Serial No. H310700352

Calibration Reference HGLP-CC-151, Rev. 0 Logging Procedure SGRP-PRO-OP-53024, Rev. 0

SGLS Log Run Information

Log Run 3 4 Repeat
HEIS Number 1019932 1019933
Date 06/22/17 06/22/17
Logging Engineer Felt/Meisner Felt/Meisner
Start Depth (ft) 0.01 120.01
Finish Depth (ft) 188.02 138.02
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) N/A N/A

! depth to water inside casing
2 Spectral Gamma Logging System
3 Neutron Moisture Logging System

A SUBSIDIARY OF HUNTINGTON INGALLS INDUSTRIES

2439 Robertson Drive e Richland, WA 99354 e Telephone (509) 946-6455 e http://tsd.huntingtoningalls.com/

C-15



Stoller Newport News Nuclear

SGW-61094, REV. 0

HGLP-LDR-1007, Rev. 0
Page 2 of 12

Log Run 3 4 Repeat
C9713ALD2017 | C9713ALD2017
Pre-Verification 0622AVO00CAB | 0622AV00CAB
1 1
Start File AD000001 BDO012001
Finish File ADO018802 BD013802
C9713ALD2017 | C9713ALD2017
Post-Verification 0622BVO0CAA | 0622BVO0CAA
1 1
Depth Return Error (in.) N/A 1.0 high
No fine gain No fine gain
Comments adjustments adjustments
made made
NMLS Log Run Information
Log Run 1 2 Repeat
HEIS Number 1019934 1019935
Date 06/23/17 06/23/17
Logging Engineer Felt/Meisner Felt/Meisner
Start Depth (ft) 0.0 76.0
Finish Depth (ft) 85.51 85.0
Count Time (sec) 15 15
Live/Real R R
Shield (Y/N) N N
MSA Interval (ft) 0.25 0.25
Log Speed (ft/min) N/A N/A
C9713AHD2017 | C9713AHD2017
Pre-Verification 0623AVO0CAB | 0623AV00CAB
1 1
Start File AD000000 BD007600
Finish File ADO008551 BD008500
C9713AHD2017 | C9713AHD2017
Post-Verification 0623BVOOCAA | 0623BVOOCAA
1 1
Depth Return Error (in.) N/A 0.0
Comments None None

Logging Operation Notes

A centralizer was installed on the SGLS and NMLS sondes.

Pre- and post-survey verification measurements met the acceptance criteria for the established systems.

Analysis Notes

Analyst P.D. Henwood ‘ Date ‘ 07/11/17
Reference(s) SGRP-PRO-OP-53040, Rev. 0; SGRP-PRO-OP-53051, Rev. 0

SGLS spectra were processed in batch mode in APTEC SUPERVISOR to identify individual energy peaks and
determine count rates. Concentrations were calculated in an EXCEL template identified as ALD20170126_CC-150
for the SGLS, using an efficiency function and corrections for casing and dead time as determined during annual
response checks.

A SUBSIDIARY OF HUNTINGTON INGALLS INDUSTRIES

2439 Robertson Drive e Richland, WA 99354 e« Telephone (509) 946-6455 e http://tsd.huntingtoningalls.com/
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HGLP-LDR-1007, Rev. 0
Page 3 of 12

Stoller Newport News Nuclear

The 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 Model 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).

A water correction was applied below 88.7 ft.

Results and Interpretations

No manmade radionuclides were detected.

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 may increase in sediments of
relatively high silt or clay content.

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

List of Log Plots

Depth Reference is ground surface.

Manmade Radionuclides (0-190 ft)

Natural Gamma Logs (0-190 ft)

Combination Plot (0-120 ft)

Combination Plot (110-230 ft)

Combination Plot (0-190 ft)

Total Gamma & Moisture (0-190 ft)

Total Gamma & Hanford Gamma Unit (0-190 ft)
Repeat Section of Natural Gamma Logs (120-139 ft)
Moisture Repeat Section (76-85 ft)

4 Hanford Gamma Unit

A SUBSIDIARY OF HUNTINGTON INGALLS INDUSTRIES

2439 Robertson Drive e Richland, WA 99354 e Telephone (509) 946-6455 e http://tsd.huntingtoningalls.com/
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199-K-229 (C9713)
Manmade Radionuclides
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199-K-229 (C9713)

3

Stoller Newport News Nuclear

Natural Gamma Logs

A Subsidiary of Huntington Ingalls industriss
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199-K-229 (C9713) Combination Plot

i Huntington Ingalls Industries
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Moisture

Total Gamma

U (1764 keV) “’Th (2614 keV)

199-K-229 (C9713) Combination Plot
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Total Gamma & Hanford Gamma Un
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199-K-229 (C9713)
Moisture Repeat Section
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WELL SURVEY DATA REPORT

Project: Prepared By:
Neil P. Fastabend
Company:
CHPRC
Date Requested: Requestor:
c8/31/17 Steven E. Imhoff (CHPRC)
Date of Survey: Surveyor / Company:
09/12/17 Lawrence B. Munnell (CHPRC)

Description of Work:

Obtained final survey coordinates (C/L
Casing) and elevations of KR-4 Well C9713
(199-K-229) located in 100K Area.

Horizontal Datum: NAD83 (91)

Vertical Datum: NAVD8 S8

Units: Meters

Hanford Area Designation: 100K

Coordinate System: Washington State Plane Coordinates (South Zone)

Horizontal Control Monuments:

Washington State Reference Network

Vertical Control Monuments:

HSWB-045 (COE) and 100K-3 (CHPRC)

Weit iD Well Name Easting Northing Elevaticn
Cc9713 199-K-229 568867.99 146311.08 g Center of Casing
146.430 -|zop outer casing, N.Edge, stamped ¥
146.114 ,|Top Tnner 6"ss casing, N.Edge
145.662 +|Brass Survey Marker
Motes:

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

FEquipment 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.

Damna 1 Af 1

C-27
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Appendix D

Well Documentation for C9714 (199-K-230)
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Well SUMMATY SHEEt ... e e e e et et e D-1
2 70) (o] 10 (SN e Pt D-3
Drill Cutting PhotOZraphis .......cciiociiieiiieii ettt ettt sveesreee s s e e e eeenaeenaeaneenennnnes s D=7
Well Develepment and Testing Data ...........o.iiiiiiiii e e e e eeer e aeae e s D-11
L0 Data REPOTT ...nuiiitiiiitiitt ettt e eeeteeete et e steestee e et eee e ee e aeenaeenaabeeneanneeneennsnnenseeenneess D12
Well Survey Data REPOrt ......ouuiii it e et et e e eee s e e eae e vireneeeeenees D222
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WELL SUMMARY SHEET Page 1 of 2
Well ID : C9714 Well Name: 199-K-230 Start Date: 4/3/2017
Project: Four 100-KR-4 OU Monitoring Wells Location: 330m NE of 105-KW Reactor | Finish Date: 7/12/2017
CONSTRUCTION DATA } GEOLOGIC/HYDROLOGIC DATA
Depth in -
Description Diagram Feet Grff:c Lithologic Description (ft bgs)
: 0. 0
abos:“iﬁii?aig g 3 3 0.0-2.0 Crushed Gravel Drill Pad
& & 5Seg 2.0-7.0 Sand (S)
8.64-in Protective Casing: g 4
3.00 ft ags - 2.70 ft 555 7.0-52.0 Sandy Gravel (sG)
below ground surface (bgs) E = .
M | 10
Type I/II Portland Cement Grout: R
0.0-99 ftbgs A
oo
NAY
6-in LD. Schedule 10, Type 304/304L, A
Stainless Steel Blank Casing; |2
2.00 ft ags - 43.00 ft bgs MAA
NAATAY
A
A
NAAAY
A
8-20 mesh Bentonite Crumbles: A 30
NAAAY
9.9-34.7 ftbgs I
RN
A
3/8-in Coated Bentonite Pellet Seal: fad
34.7-38.7 ftbgs O
40
10-20 mesh Premier Colorado 50 2% Static Water Level: 50.75 ft bgs (7/12/2017)
Silica Filter Pack Sand: 1
38.7-145.1 ft bgs 1 52.0- 54.0 Sandy Silt (sM)
6-in LD. Schedule 10, Type 304/304L, ;
30-slot (0.030 in.) Stainless Steel $40- R0 Sapdy Gravel (6G)
Screen: 43.00 - 68.01 ft bgs 60
6-in LD. Schedule 10, Type 304/304L,
40-slot (0.040 in.) Stainless Steel
Screen: 68.01 - 138.04 ft bgs

Reported By:
Caleb Grant Geologist 4\/ L 9 I 6°l (+

Print Name Title Signature Date
Reviewed By: -
Volly WeMey, WA Loy i ()
Y Print Nark Title Signatur Date
For Office Use Only
OR Doc Type: WMU Code(s):

A~ s am s T A
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WELL SUMMARY CONTINUATION SHEET Page 2 of 2
Well ID: C9714 Well Name: 199-K-230 Project : Four 100-KR-4 OU Monitoring Wells
CONSTRUCTION DATA . GEOLOGIC/HYDROLOGIC DATA
Depth in
Description Diagram Feet Lithologic Description (ft bgs)
70 -~
- 54.0 - 73.0 Sandy Gravel (sG)
73.0-78.0 Sand (S)
10-20 mesh Premier Colorado
Silica Filter Pack Sand: 80 5| 78.0 - 92.0 Sandy Gravel (sG)
38.7 - 145.1 ft bgs
90
{92.0-94.0 Sand ()
{940-1265 Sandy Gravel (sG)
100
6-in 1.D. Schedule 10, Type 304/304L,
40-slot (0.040 in.) Stainless Steel
Screen: 68.01 - 138.04 ft bgs
110
120
<{126.5 - 132.0 Sand (S)
130
Stainless steel centralizer _ 132 - 137.2 Sandy Gravel (sG)
installed above and below 1
screen and every 40 ft {137.2- 145.1 Mud (M)
1
6-in LD. Schedule 10, Type 304/304L, | | 40
Stainless Steel Sump: — |
138.04 - 143.04 ft bgs _
Straightness Test: Pass, 05/2/2017 150
Total Depth: 145.1 ft bgs —
Depths are in ft below ground surface. —1
Borehole drilled with 10 3/4-in O.D. ]
casing from 0.0 - 143.0 ft bgs 160
All temporary drifl ]
casing was removed from the ground. T

D-2
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p

P
BOREHOLE LOG age |_of 4_
, sy Date:5/3 7 ¢
Well ID: (* 93 /4 [WellName: 99 _F -Z30 Location: - 330,m f 4
Project: 4/ (5 IHoN irér jae ngc,.s FY 2017 Reference Measure Point: Grovso  Suv@rges
Depth (ft) | Sample e Sediment Classification, Grain Size Distrri:)utiizn: Color, Moisture Content De?‘h af Casir:gr.ngzllir;g Method.
Log Sorting, Angularity, M'ineraiogy, Particle Size,'Reactilon to HCI, Other " (Semplng Metlf-\ggé!Sgr::‘;éler|ze, Viater
o 0-7' Crosyrp Graver Pap BAsE Comea Tone Drecy
o /03y ' Chs MG —Threen pe)
_ 2-%' s s) /oo Fs-Ws
_ 75 % C 55050969, feesie - 59 MdFIc G-Gras SAMPLé Fop
— & N-SA, Mossr, 25 YR S tedy [ Pz Tae [ttp reay
5 G ’—Jon-rsf) 5 No HC/ R)c/v_ HRewveE PHoto
_ v 7
| o
oy [BE ) AT L %5%9, G-UfrsCao
. 578 35% Cospes 76 20 m - 80‘7Fezs
_ TOG| 20 mar, S UFs +\0s, 252 @st Ues)35% VF-Msul
. C“:é Fo%Tets (03 iar, SPug, wrete Sonren
— c0Q_Z. S5 5z B Graglist Bkd /”0(57 Mol Rn
s PR @i e E, fent) 267 Salnd
- o
— &
N < O
B Qi QZQ 1A Gl . 20
Z6 G OO Cc»;;:, ;;a +o 120mm
] ro:-' 3.
= o0
— jer Y o) ;
| A 2Y7 2¢” Londtest & /)60 mm HBD Deute ey 2V~ 287
25~ & o 9 & 257 Shrp  FiNnG Ts TrRACE Vo s
| ’o'é 205 Me /0% £s Ta_ Srea
] . O - 0%, C Sang
. %8 zg’ ceoptes W < 8o muy
30 G ”OC(:)) @ 3o cArR oVE Qug= VC sand
—  |EL
— 00,7,
0 5%
o : o
Reported By:
2eeg L. /%s'z 4 /7(-_—? LRg /57 %4 ; %4{ g 191’2
Print Name Title Signature
Reviewed By:
\N@ X S0 1008 o‘a OIS : M (%/f%ﬁ . O7-08-/F
Prinf Name / JTitle Signature/ Date
For Office Use Only
OR Doc Type: WMU Code(s):

D-3
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BOREHOLE LOG (Cont.)

Page _Z_ of #

Date: "//s‘/t?l _ 7//3/1

Sy

E

€/ oy

D-4

Well ID: (°9% Y |WellName: /99 ~ -7 30 | Location: op—= AR 4 OV nas;
330m PE oF 105-¥ W Rea dor
Depth | o s | Graphic Sisuali g_amnSLe_D_gssﬂbmth] & & Depth ofCagiT: D?iltlisr::g Method,
0[S | | S R UL G| e
X 24nAy Gravel ( d
gL e s @5 35/ cayny Geave sef0% G, 2025 |(Z -Grar Spa pe s
| 30. G-~VFe-Cop, Con 7o UOwm , oo Serr | For Rney cve o naal
. .’Dg | _Seen 70?.,59 30% Mes o ZeVCo-¥rs | Courio Tiea | Bievs
. gg fﬂ—i’v&s“”u&-u sepr , SARg —Aug, 70, Fer | 3C-sievE Composim
N O 30%n Map No HC[ o Dy 5772 9, eray ShmMpes Tor
Yo—6 O Co” af%—ﬁs—ﬂém—g—pﬁ—.ﬁwni—v Ge-STEVE rae
17 QS T2 Mica £ Miwpr ECOX_sthiN P ETER /Y NATIOV
_ i YshmPres ;» 20°
— 830
- £2.3:
456 sC, ﬁéiﬂiﬂmvﬁ#g b /22
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BOREHOLE LOG (Cont.)
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BOREHOLE LOG (Cont.)
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SGW-61094,

REV. 0

WELL DEVELOPMENT AND TESTING DATA

Well ID: c9714 lWeII Name: 199-K-230 IDate: 8/15/2017
Location: 330m NE of 105-KW Reactor
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? OYes @No
Initial Conditions i
N Protective (Outer) Casing
Start of Job End of Job T /-
A
STATIC WATER LEVEL: B
d L r
1 gargu ;urf:c\;el ° \— Permanent Casing
Date: -7_..7_,7 51.20' bgs NA I
Date: -1 NA 51.30' bgs
DEPTH TO BOTTOM: . ;
A= 3,00
Date: . m—
T - 142.3' bgs NA B A.co’

Date: 5 -1 NA 143.1' bgs C=_). oo’

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)
130.2 13 73.23 62.5 17.2 1440 1504 72 5.51
130.2 NA 73.21 223 1.16 0701 1015 *x 23.87

109 14 51.94 51.1 1.21 1120 1139 120 7.99
84.7 49 30.82 49.4 3.58 1226 1249 150 3.06

Total Pumped: 19,000 gal

Pump Model: 25 hP 6" Volt-X Motor Subtroll, Model #: 236 3158 120

Troll Serial Number and Pressure Range (PSI and depth): Serial #: 428494, 70m, 231 ft. vented

Comments:

** 6 min @ 350gpm, 11 min @ 165 gpm, 5 min @ 250gpm, 16 min @ 125 gpm, 29 min @ 158.6 gpm

Prepared By:

Caleb Grant ' [\/‘ 8/15/2017

Print Name ~~  Signature Date

Reviewed By:

Volly whitke, (18 (N afsli7
0 Print jame U Signafme 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-61094, REV. 0

HGLP-LDR-995, Rev. 0a

Page 1 of 10
Stoller Newport News Nuclear
199-K-230 (C9714)
Log Data Report
Borehole Information
Log Date | 2017-05-04 Filename | C9714 HG-NM 2017-05-04 Site | 100-KR-4
DTW! (ft) DTW Date DTW Source Drill Date Total Depth (ft) Depth Datum
48.7 05/03/2017 SN3 05/02/17 145.1 Ground Surface
Casing Information
Diameter (in.)
Casing Type Drill Type Stickup (ft) Outer Inside Thickness (in.) | Top (ft) Bottom (ft)
Threaded Steel Cable Tool 2.0 10 3/4 93/8 11/16 -2.0 143.0

Borehole Notes

The logging engineer measured casing thickness. Drill depth and casing depth were provided by the wellsite
geologist. Zero reference is ground surface.

Logging Equipment Information

Logging System Gamma 1 ALd Type 60% HPGe SGLS?

Effective Calibration Date | 01/26/17 Serial No. 47-TP-32211A

Calibration Reference HGLP-CC-150, Rev. 0 Logging Procedure SGRP-PRO-OP-53023, Rev. 0
Logging System Gamma | AHd Type NMLS? He-3

Effective Calibration Date | 02/23/17 Serial No. H310700352

Calibration Reference HGLP-CC-151, Rev. 0 Logging Procedure SGRP-PRO-OP-53024, Rev. 0

SGLS Log Run Information

Log Run 1 2

HEIS Number 1019884 1019885

Date 05/03/17 05/03/17

Logging Engineer Spatz Spatz

Start Depth (ft) 0.0 129.0

Finish Depth (ft) 144.0 144.0

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) N/A N/A
C9714ALD2017 | C9714ALD2017

Pre-Verification 0503AV00CAB | 0503AVO00CAB

1 1

! depth to water inside casing
2 Spectral Gamma Logging System
3 Neutron Moisture Logging System

A SUBSIDIARY OF HUNTINGTON INGALLS INDUSTRIES

2439 Robertson Drive e Richland, WA 99354 e Telephone (509) 946-6455 e http://sn3.huntingtoningalls.com/
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SGW-61094, REV. 0

HGLP-LDR-995, Rev. 0a
Page 2 of 10

Stoller Newport News Nuclear

Log Run 1 2
Start File ADO000000 BDO012900
Finish File ADO014400 BDO014400
C9714ALD2017 | C9714ALD2017
Post-Verification 0503BVOOCAA | 0503BVOOCAA
1 1
Depth Return Error (in.) N/A 4.0 high
No fine gain No fine gain
Comments adjustments adjustments
made made
NML.S Log Run Information
Log Run 3 4 Repeat
HEIS Number 1019886 1019887
Date 05/04/17 05/04/17
Logging Engineer Spatz Spatz
Start Depth (ft) 0.0 40.0
Finish Depth (ft) 48.76 48.5
Count Time (sec) 15 15
Live/Real R R
Shield (Y/N) N N
MSA Interval (ft) 0.25 0.25
Log Speed (ft/min) N/A N/A
C9714AHD2017 | C9714AHD2017
Pre-Verification 0504AV00CAB 0504AVO00CAB
1 1
Start File AD000000 BD004000
Finish File AD004876 BD004850
C9714AHD2017 | C9714AHD2017
Post-Verification 0504BVOOCAA | 0504BVOOCAA
1 1
Depth Return Error (in.) N/A 0.5 high
Comments None None

Logging Operation Notes

A centralizer was installed on the SGLS and NMLS sondes.

Pre- and post-survey verification measurements met the acceptance criteria for the established systems.

Analysis Notes

Analyst P.D. Henwood ‘ Date ‘ 06/01/17
Reference(s) SGRP-PRO-OP-53040, Rev. 0; SGRP-PRO-OP-53051, Rev. 0

SGLS spectra were processed in batch mode in APTEC SUPERVISOR to identify individual energy peaks and
determine count rates. Concentrations were calculated in an EXCEL template identified as ALD20170126_CC-150
for the SGLS, using an efficiency function and corrections for casing and dead time as determined during annual
response checks.

A SUBSIDIARY OF HUNTINGTON INGALLS INDUSTRIES

2439 Robertson Drive e Richland, WA 99354 e Telephone (509) 946-6455 e http://sn3.huntingtoningalls.com/
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SGW-61094, REV. 0

HGLP-LDR-995, Rev. 0a
Page 3 of 10

Stoller Newport News Nuclear

The 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 Model 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).

A water correction was applied below 48.7 ft.

Results and Interpretations

No manmade radionuclides were detected.

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 may increase in sediments of
relatively high silt or clay content.

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

List of Log Plots

Depth Reference is ground surface.

Manmade Radionuclides (0-160 ft)

Natural Gamma Logs (0-160 ft)

Combination Plot (0-160 ft)

Total Gamma & Moisture (0-160 ft)

Total Gamma & Hanford Gamma Unit (0-160 ft)
Repeat Section of Natural Gamma Logs (129-144 ft)
Moisture Repeat Section (40-49 ft)

4 Hanford Gamma Unit

A SUBSIDIARY OF HUNTINGTON INGALLS INDUSTRIES

2439 Robertson Drive e Richland, WA 99354 e Telephone (509) 946-6455 e http://sn3.huntingtoningalls.com/
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N 199-K-230 (C9714)

SiullerNewponNewsichlear Manmade RadlonUC"des
A Subsidiary of Huntington Ingals indusiries
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HGLP-LDR-995, Rev. 0a

199-K-230 (C9714) Combination Plot

SGW-61094, REV. 0
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199-K-230 (C9714)
Total Gamma & Moisture
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Hanford Gamma Unit

SGW-61094, REV. 0
199-K-230 (C9714)
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WELL SURVEY DATA REPORT

Project: Prepared By:
Neil P. Fastabend
Company:
CHPRC
Date Requested: Requestor:
c8/08/17 ' Steven E. Tmhoff (CHPRC)
Date of Survey: Surveyor / Company:
09/12/17 Lawrence B. Munnell (CHPRC)
Description of Work: Horizontal Datum: NAD83 (91)
Obtained final survey coordinates (C/L Vertical Datum: NAVDSS
Casing) and elevations of KR-4 Well C9714 -
(199-K-230) located in 100K Area. Units: Meters
Hanford Area Designation: 100K

Coordinate System: Washington State Plane Coordinates (South Zone)
Horizontal Control Monuments:

Washington State Reference Network

Vertical Control Monuments:
M49 (COE) and 100K-8 (CHPRC)

Well 1D Well Name Easting Northing Zlevation

Cc9714 199-K-230 568738.15 - 146759.31 Center of Casing
136.472  .|top outer casing, n.Bdge, Stamped x
136.164  -|7op tnner 67ss casing, N.Edge

135.685 o|Brass survey Marker

MNotes:

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

Equipment Used: Trimble R8 RTK GPS
Trimble DiNi 12 Level

Surveyor Statement:

T B Py P it AR NN S SRy
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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