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Metric Conversion Chart

Into Metric Units

Out of Metric Units

If you know Multiply by To get If you know Multiply by To get
Length Length
inches 25.40 millimeters millimeters 0.0394 inches
inches 2.54 centimeters centimeters 0.394 inches
feet 0.305 meters meters 3.281 feet
yards 0.914 meters meters 1.094 yards
miles (statute)  1.609 kilometers kilometers 0.621 miles
Area Area
sg. inches 6.452 sg. centimeters | sq. centimeters  0.155 sg. inches
sq. feet 0.0929 sg. meters sg. meters 10.764 sq. feet
sg. yards 0.836 Sg. meters Sg. meters 1.196 sg. yards
sg. miles 2.591 sg. kilometers | sq. 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
pounds 0.454 kilograms kilograms 2.205 pounds
tons (short) 0.907 ton (metric) ton (metric) 1.102 tons (short)
Volume Volume
teaspoons 5 milliliters milliliters 0.034 ounces
tablespoons 15 milliliters liters 2.113 pints
ounces 29.573 milliliters liters 1.057 quarts
cups 0.24 liters liters 0.264 gallons
pints 0.473 liters cubic meters 35.315 cubic feet
quarts 0.946 liters cubic meters 1.308 cubic yards
gallons 3.785 liters
cubic feet 0.0283 cubic meters
cubic yards 0.764 cubic meters
Radioactivity Radioactivity
picocurie 37 millibecquerel || millibecquerel  0.027 picocurie




SGW-59465 REV 0

1 Introduction

The 300 Area encompasses approximately 105 km? (40 mi?) along the Columbia River in the southeast
portion of the Hanford Site in Benton County, Washington. The 300 Area included a core industrial
complex comprised of the buildings, facilities, and process units used during research and development
activities and the production of uranium fuel. Past liquid waste disposal to subsurface infiltration waste
sites has resulted in contamination of the vadose zone and groundwater. The 300 Area contains three
operable units (OUs): the 300-FF-1 and 300-FF-2 soil OUs and the 300-FF-5 groundwater OU.

Many of the 300 Area waste sites have been remediated, but deeper residual uranium is contributing to
persistent uranium groundwater concentrations that exceed the cleanup level in the Hanford Site 300 Area
Record of Decision for 300-FF-2 and 300-FF-5, and Record of Decision Amendment for 300-FF-1 (EPA
and DOE 2013) (hereafter referred to as the ROD/ROD Amendment). The selected remedy for uranium in
the ROD/ROD Amendment (EPA and DOE 2013) is enhanced attenuation using sequestration.
Sequestration will be carried out by infiltrating and injecting phosphate solutions into the vadose zone and
the shallow aquifer to reduce the leachability of uranium in the soil. This will hinder or prevent further
leaching of uranium to the aquifer.

The remedial actions selected in the ROD/ROD Amendment (EPA and DOE 2013) are implemented
through DOE/RL-2014-13, Integrated Remedial Design Report/Remedial Action Work Plan for the 300
Area (300-FF-1, 300-FF-2 & 300-FF-5 Operable Units). A detailed discussion of uranium sequestration
activities can be found in DOE/RL-2014-13-ADD2, Remedial Design Report/Remedial Action Work Plan
Addendum for the 300 Area Groundwater (referred to hereafter as the Groundwater Addendum).

The Groundwater Addendum (DOE/RL-2014-13-ADD2) calls for the enhanced attenuation area to target
a 1 ha (3 ac) area containing a persistent source of uranium contamination to groundwater. In accordance
with the Groundwater Addendum, uranium sequestration will be implemented using a staged approach.
Stage A will consist of performing infiltration/injection in one quadrant of the Enhanced Attenuation Area
(EAA), covering approximately 0.3 ha (0.75 ac). The Stage A results will be used to refine the Stage B
approach for the remaining 3 quadrants (0.9 ha [2.25 ac]).

The Stage A enhanced attenuation area is near the inlet end of two liquid waste disposal sites

(Figure 1-1). The northwest corner of the Stage A area is located at the southern end of 300 Area Process
Trenches (waste site 316-5) which operated from 1975 to 1994 and received cooling water and low-level
liquid waste from the 300 Area fuel fabrication facilities. Between 1991 and 1998, the trenches were
excavated to a depth of 14 feet (ft) and backfilled with clean fill. The northeast corner of the Stage A area
is located at the southeast end of the 300 Area North Process Pond (waste site 316-2) near the pond inlet.
The pond was operated between 1948 and 1974 to dispose of cooling water and low-level waste from the
300 Area fuel fabrication facilities. Between 1998 and 1999, the pond was excavated to 25 ft and
backfilled with clean fill.

The Stage A well field consists of 9 injection wells and a network of 13 deep monitoring wells and 13
shallow monitoring wells. Because the groundwater level in the 300 Area fluctuates in response to
seasonal changes in river stage, the injection wells and monitoring wells are designed to treat and monitor
uranium in the aquifer and in the periodically rewetted zone (PRZ) between the seasonal high and low
water tables. The injection wells are designed with an upper screen set across the PRZ and a lower screen
set within the aquifer below the historic low water table extending across the zone of highest contaminant
concentration. During injection operations, the upper and lower screens are to be separated by an
inflatable packer. The monitoring well network consist of 13 monitoring wells screened across the PRZ at
depths coincident with upper injection well screens, and 13 deep monitoring wells with screens set below
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the low water table at depths coincident with the lower injection well screens. Five existing wells will be
used as monitoring wells. The document controlling the well drilling and construction of the remaining 30
wells was SGW-58553, Description of Work for the Installation of Twenty Two Monitoring Wells and
Nine Injection Wells in the 300-FF-5 Operable Unit, FY2015.

The wells were installed between June 4, 2015 and August 6, 2015 by Holt Services Inc. using a sonic rig
under the direction of CH2M HILL Plateau Remediation Company (CHPRC). Well-site geology services
including contractor due diligence oversight was provided by TerraGraphics Environmental Engineering,
Inc. and PBS Engineering and Environmental under direct management by CHPRC’s Buyer’s Technical
Representative (BTR).

1.1 Purpose and Scope

This borehole summary report describes, in detail, field activities carried out during the installation and
sampling of 30 wells as part of the Stage A uranium sequestration remedial action for the 300-FF-5 OU.
The breadth of field activities and associated data included herein consists of drilling, sampling, well
construction, and development. Also included in the scope of this report are borehole lithology
descriptions, waste management information, well survey data, and final well acceptance dates.

The locations of the wells in the Stage A well field, including the 30 wells installed in accordance with
SGW-58553, are shown in Figure 1-1. The 30 new wells shown in Figure 1-1 are listed by well type in
Table 1-1. This document is organized by well type for ease of reference, and document navigation. The
Well Summary Sheets, Borehole Logs, and Final Survey Reports for each well are located in the
Appendices.

CHPRC procedures governing the drilling, geologic logging, well construction, and well development
activities are listed in Section 7 of this document.

All wells are referred to by their C-series well identification (ID) numbers in the text of this report. All
drilling data are reported in the original units recorded at the time of measurement.

Table 1-1. Stage A Enhanced Attenuation Well Drilling Summary

Drilling Dates Washington State
Department of
Well ID Number Well Name Start Finish Ecology Well Tag
PRZ Monitoring Wells

C8930 399-1-69 June 17, 2015 June 17, 2015 BJE 711
C8932 399-1-71 June 16, 2015 June 16, 2015 BJE 704
C8935 399-1-73 June 10, 2015 June 15, 2015 BJE 702
C8939 399-1-75 June 30, 2015 June 30, 2015 BJE 719
C8941 399-1-77 June 29, 2015 June 29, 2015 BJE 707
C9450 399-1-79 June 18, 2015 June 18, 2015 BJE 714
C9452 399-1-81 June 30, 2015 June 30, 2015 BJE 705
C9454 399-1-83 June 23, 2015 June 23, 2015 BJE 718
C9456 399-1-85 June 25, 2015 June 25, 2015 BJE 715
C9458 399-1-87 June 23, 2015 August 6, 2015 BJE 709

1-2



SGW-59465 REV 0

Table 1-1. Stage A Enhanced Attenuation Well Drilling Summary

Drilling Dates Washington State
Department of
Well ID Number Well Name Start Finish Ecology Well Tag
Aquifer Wells
C8931 399-1-70 June 15, 2015 June 16, 2015 BJE 703
C8934 399-1-72 June 9, 2015 June 10, 2015 BJE 701
C8937 399-1-74 June 29, 2015 June 29, 2015 BJE 706
C8940 399-1-76 July 7, 2015 July 13, 2015 BJE 720
C8942 399-1-78 June 22, 2015 June 22, 2015 BJE 713
C9408 399-1-65 June 18, 2015 June 18, 2015 BJE 712
C9409 399-1-66 June 17, 2015 June 17, 2015 BJE 710
C9451 399-1-80 July 14, 2015 July 14, 2015 BJE 721
C9453 399-1-82 June 24, 2015 June 24, 2015 BJE 717
C9455 339-1-84 June 25, 2015 June 25, 2015 BJE 716
C9457 399-1-86 June 22, 2015 June 23, 2015 BJE 708
Injection Wells
C9460 399-1-89 June 8, 2015 August 4, 2015 BJE 725
C6461 399-1-90 June 16, 2015 August 4, 2015 BJE 726
C9462 399-1-91 July 22, 2015 August 5, 2015 BJE 727
C9463 399-1-92 July 20, 2015 August 4, 2015 BJE 730
C9464 399-1-93 June 8, 2015 August 5,2015 BJE 724
C9465 399-1-94 July 21, 2015 August 6, 2015 BJE 723
C9466 399-1-95 June 6, 2015 August 6, 2015 BJE 722
Co467 399-1-96 June 4, 2015 August 5, 2015 BJE 729
C9468 399-1-97 July 27, 2015 August 6, 2015 BJE 728
ID = Identification

PRZ = Periodically rewetted zone
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Figure 1-1 - Stage A Enhanced Attenuation Well Field.

(Note: The new wells installed in 2015 do not include the 399- prefix in the well name.)
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1.2 Drilling Project Summary

This section summarizes the main elements of the drilling project and includes elements common to
installation of all 30 wells.

1.2.1  Drilling

Drilling was conducted using a Terrasonic! 150 cc track-mounted sonic drill rig using unlined core
barrels and temporary casing matched to the size of the core barrels with close tolerances. Aquifer and
PRZ boreholes were drilled using a 4-in. inner diameter (1.D.), 4.875-in. outer diameter (OD) core barrel
with 5-in. I.D., 6-in. OD threaded casing. Pilot holes for injection well were drilled using the same size
core barrel and casing configuration as the aquifer and PRZ wells. Injection well boreholes were drilled
following pilot holes using 7-in. 1.D., 8-in. OD core barrel with 9.75-in. I.D., 10.75-in. OD threaded
casing.

Injection wells were drilled to approximately 50 ft below ground suface (bgs). Aquifer monitoring wells
were drilled to approximately 50 ft bgs, and PRZ monitoring wells were drilled to approximately
40 ft bgs. All measurements are as noted at the time of record.

1.2.2  Sampling

Soil samples for archive purposes were collected at 5 ft intervals and at lithology changes by the field site
geologist per SGRP-PRO-EN-50025 (GRP-EE-01-7.0), Geologic Logging. The samples were placed in
pint-sized glass jars and chip trays. After the samples were collected and released by the radiological
control technician (RCT), they were moved to CHPRC’s soils library in the 400 Area.

Sieve samples were collected and analyzed per SGRP-PRO-0OP-50037 (GRP-EE-05-1.21), Particle Size
Distribution of Soil- Wet Sieve Analysis at the beginning of the project from four injection-well pilot
boreholes to confirm anticipated sediment grain size distributions for well engineering. Sieve samples
were collected by the field site geologist from split archive samples collected throughout the water table.
The four wells sampled were C9460 (399-1-89), C9464 (399-1-93), C9466 (399-1-95), and

C9467 (399-1-96).

Soil samples for analysis of uranium were collected from boreholes C8940 (399-1-76) and

C9451 (399-1-80). Analytical soil samples were collected using a 4-in. by 2.5 ft long split spoon. Split
spoon samplers were driven in continuous succession in these two boreholes from 10 ft to 32 ft and
samples were collected from select portions of each split spoon to capture information necessary to satisfy
data needs identified in SGW-56993, Sampling Instruction for the 300-FF-5 Operable Unit Supplemental
Post-ROD Field Investigation, as amended by TPA-CN-656, TPA Change Notice Form, dated March 31,
2015, for SGW-56993, Sampling Instruction for the 300-FF-5 Operable Unit Supplemental Post ROD
Field Investigation. One additional soil sample was collected from borehole C8935 (399-1-74) from a
depth of 18 ft bgs where elevated levels of radioactive contamination was encountered. This sample was
collected in accordance with provisions set forth in SGW-56993.

1.2.3 Well Construction

Well Materials — All of the aquifer and PRZ monitoring wells were constructed using threaded, 2-in.
diameter, schedule 40 polyvinyl chloride (PVC) sumps and riser casing. The well screens were
constructed using threaded, continuous wrap, 20-slot, 2-in. diameter, schedule 40 PVVC. Screens for
aquifer wells were placed below the seasonal low water level for the well field. Screens for PRZ wells
were placed between the high and low seasonal water levels for the well field. Injection wells were

1 Terrasonic is a copyright of Terra Sonic International, Marietta, Ohio.

1-5
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constructed using threaded, 6-in. diameter, schedule 80 PVC for the sumps and riser casing. Injection
wells were constructed with two 50-slot screens separated by a 5 ft blank casing section. Screens were
constructed using 6-in. diameter, schedule 80 equivalent, continuous wrap PV C. Upper injection screens
were placed in the PRZ and lower screens were placed below the low seasonal water level.

Annular Materials — All boreholes extending greater than 3 ft below the sump depths were
decommissioned using bentonite. Aquifer and PRZ well annular fill materials included 10-20 mesh silica
sand placed to within 5 ft of the top of the screens, 0.25-in. bentonite pellets placed 3 ft thick atop the
filter pack, 0.375-in. bentonite chips placed to within 10 ft of ground surface, and neat cement-bentonite
grout placed to within 2 ft of ground surface. Annular fill materials for all injection wells included: 8-16-
mesh silica sand placed from just below the sumps to no greater than 5 ft above the top screen; 0.375-in.
or 0.25-in. bentonite pellets placed 3 ft thick centered between screens; 0.25-in. bentonite pellets placed 3
ft. thick atop the upper interval filter pack; 0.375-in. bentonite chips placed to within 10 ft of ground
surface; neat-cement-bentonite grout placed to within 2 ft of ground surface.

Well heads — Well heads were capped using a 12-in. diameter by 12-in. deep, weatherproof well vault
placed in a 2 ft by 2 ft concrete pad set approximately 1-in. above ground surface. The well name,
C-number and finish date were embossed on a bronze marker placed in the concrete pad on the north side
of the well. Washington State Department of Ecology (Ecology) unique well identification tags were
installed on the well casing inside the well vault.

1.2.4  Well Development

Well development for injection wells was conducted in accordance with SGRP-PRO-0P-50024
(GRP-EE-01-6.3), Well Development and Testing. Well development for aquifer monitoring wells and
PRZ monitoring wells was conducted in accordance with SGRP-PRO-OP-50024, with special provisions
made, as detailed in Section 2.

All of the wells were bailed, using a ball valve bailer, prior to development. The aquifer wells and PRZ
wells were developed using a 12-volt submersible pump capable of pumping up to 2 gallons per minute
(gpm). During pumping, the pump was raised and lowered by hand through the screened interval.
Development continued until purge water “visibly cleared” per direction of the BTR and approval of
CHPRC technical leads. Injection well lower screens were developed using a 2-horsepower (hp)
submersible pump set in the center of the lower screen. Well C9468 (399-1-97) was developed using a
0.5-hp submersible pump approved by the BTR and CHPRC project management. Upper screens of
injection wells were not developed since the upper screens were dry above the seasonal-low water level.

1.2.5 Environmental Monitoring

Radiological Field Screening — Screening was initially conducting during two daily checks in
accordance with Revision 0 of GW-053, Radiological Work Permit. After encountering elevated
radiological contamination in sediment during drilling at C8935 (399-1-73) (Section 2.1.5) on
June 22, 2015, radiological field screening was conducted full time monitoring in accordance with
Revision 2 of GW-053. Full time screening continued for the remainder of the project.

Air Quality Monitoring — Monitoring was provided twice daily by an Industrial Hygiene Technician
(IHT) throughout the duration of the project, and during applicable split spoon soil sampling. No
sustainable elevated readings for volatile organic compounds were reported during the project.
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2 Well Specific Information

The following sections provide detailed information collected by the field geologists from TerraGraphics
Environmental Engineering, Inc. and PBS Engineering and Environmental during the installation,
sampling, and completion of the Stage A enhanced attenuation well field. This section is organized by
well type to facilitate document navigation. Section 2.1 covers details specific to PRZ monitoring wells,
Section 2.2 covers details specific to aquifer monitoring wells, and Section 2.3 covers details specific to
injection wells. At the beginning of each section, construction summary tables and development tables are
provided.

2.1 Ten PRZ Monitoring Wells: Drilling, Sampling, and Completion Activities

This section provides detailed information collected during drilling, sampling, construction, and
development of the 10 PRZ monitoring wells. Well construction and development information for all 10
PRZ monitoring wells is summarized in Tables 2-1 and 2-2, respectively.

Drilling — Drilling was conducted using a Terrasonic 150 cc sonic drill rig. The temporary casing was
threaded, carbon steel, 6-in. OD, 5-in. I.D., and 10 ft long. The core barrel was 4.875-in. outer diameter
by 10 ft long. Drilling of all 10 wells took place between June 10, 2015 and June 30, 2015. All of the
wells were drilled from ground surface to approximately 40 ft bgs.

Sampling — Sampling consisted of soil grab samples collected in 5 ft intervals, or at lithology changes, by
the field site geologist for archive purposes. The samples were placed in pint jars and chip trays and were
not collected if contamination was present. After the samples were surveyed and released by the RCT,
they were moved to CHPRC’s soils library in the 400 Area.

Well Construction — All of the PRZ wells were constructed using 2-in. diameter, schedule 40 PVC for
the sumps and raisers. The well screens were 20-slot, 2-in. diameter, schedule 40 PVC. Table 2-1 and
Appendix A provide the well construction details for each of the PRZ wells.

Well Development — The wells were bailed using a bailer with a ball valve. Bailing was done first in
order to remove fines from the well. After the fines were removed, the well was pumped using a 2 gpm
submersible pump. During the pumping process, the pump was raised and lowered by hand through the
screened interval, to better develop the well. Development was concluded when the purgewater was
determined to be “visibly clear” per direction of the BTR and CHPRC technical leads. Table 2-2 provides
the well development details for each of the PRZ wells.

2.1.1 C8930 (399-1-69)

Drilling, sampling, and construction were performed at this site on June 17, 2015. The borehole was
drilled from ground surface to a TD of 40 ft bgs. Static water level was measured at 29.3 ft bgs
(June 17, 2015).

Well construction was conducted on June 17, 2015 using schedule 40, 2.375-in. OD and 2.125-in. I.D.
PVC sump, screen, and riser casing. The permanent casing was placed from 0.4 ft bgs to 38.4 ft bgs. The
sump with end cap was set at 38.4 ft bgs to 35.7 ft bgs. The screen was placed from 35.7 ft bgs to

30.7 ft bgs. Riser casing was placed from 30.70 ft bgs to 0.4 ft bgs. The filter pack surrounding the screen
consists of 10-20 mesh silica sand from 40 ft bgs to 29.5 ft bgs. A bentonite pellet seal was placed from
29.5 ft bgs to 25.9 ft bgs. Bentonite chips were placed from 25.9 ft bgs to 9.7 ft bgs. Neat cement grout
was used as a surface seal from 9.7 ft bgs to 0.84 ft bgs. Surface completion included the installation of a
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12-in. diameter by 12-in. deep cast iron weather proof well vault set in a 2 ft by 2 ft surface concrete pad.
An Ecology tag (BJE 711) was placed inside the protective monument on the grout surface seal.

Well development was performed on July 16, 2015 using a 12-volt submersible pump capable of
pumping up to 2 gpm. Prior to development, fines were bailed from the sump using a ball valve bailer.

2.1.2 (8932 (399-1-71)

Drilling, sampling, and construction were performed at this site on June 16, 2015. The borehole was
drilled from ground surface to a TD of 40 ft bgs. Static water level was measured at 31.2 ft bgs
(June 16, 2015).

Well construction was conducted on June 16, 2015 using schedule 40, 2.375-in. OD and 2.125-in. I.D.
PVC sump, screen and riser casing. The permanent casing was placed from 0.45 ft bgs to 38.2 ft bgs. The
sump with end cap was set at 38.2 ft bgs to 35.46 ft bgs. The screen was placed from 35.46 ft bgs to
30.43 ft bgs. Riser casing was placed from 30.43 ft bgs to 0.45 ft bgs. The filter pack surrounding the
screen consists of 10-20 mesh silica sand from 40 ft bgs to 27.7 ft bgs. A bentonite pellet seal was placed
from 27.7 ft bgs to 24.7 ft bgs. Bentonite chips were placed from 24.7 ft bgs to 10 ft bgs. Neat cement
grout was used as a surface seal from 10 ft bgs to 1.3 ft bgs. Surface completion included the installation
of a 12-in. diameter by 12-in. deep cast iron weather proof well vault set in a 2 ft by 2 ft surface concrete
pad. The Ecology tag was placed inside the protective monument on the grout surface seal. An Ecology
was placed inside the protective monument on the grout surface seal. The Ecology tag assigned to C8932
is BJE 704.

Well development was performed on July 9, 2015 using a 12-volt submersible pump capable of pumping
up to 2 gpm. Prior to development, fines were bailed from the sump using a ball valve bailer.

2.1.3 C8935 (399-1-73)

Drilling, sampling, and construction were performed at this site from June 10, 2015 to June 17, 2015. The
borehole was drilled from ground surface to a TD of 40.5 ft bgs. The maximum concentration of
radiological contamination detected during drilling activities at C8935 was 18,000 disintegrations per
minute (dpm) above background at 18 ft bgs. Static water level was measured at 31.1 ft bgs

(June 11, 2015).

One soil sample was collected from a depth of 18 ft bgs where the highest level of radioactive
contamination was encountered.

Well construction was conducted on June 15, 2015 using schedule 40, 2.375-in. OD and 2.125-in. ID
PVC sump, screen and riser casing. The permanent casing was placed from 0.4 ft bgs to 35.9 ft bgs. The
sump with end cap was set at 35.9 ft bgs to 33.27 ft bgs. The screen was placed from 33.27 ft bgs to
28.27 ft bgs. Riser casing was placed from 28.27 ft bgs to 0.4 ft bgs. A bentonite pellet seal was placed
from 40 ft bgs to 35.9 ft bgs. The filter pack surrounding the screen consists of 10-20 mesh silica sand
from 35.9 ft bgs to 24.9 ft bgs. A bentonite pellet seal was placed from 24.9 ft bgs to 22.4 ft bgs.
Bentonite chips were placed from 22.4 ft bgs to 10 ft bgs. Neat cement grout was used as a surface seal
from 10 ft bgs to 0.75 ft bgs. Surface completion included the installation of a 12-in. diameter by 12-in.
deep cast iron weather proof well vault set in a 2 ft by 2 ft surface concrete pad. An Ecology tag was
placed inside the protective monument on the grout surface seal. The Ecology tag assigned to C8935 is
BJE 702.

Well development was performed from July 15, 2015 to July 16, 2015 using a 12-volt submersible pump
capable of pumping up to 2 gpm. Prior to development, fines were bailed from the sump using a ball
valve bailer.
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2.1.4 (8939 (399-1-75)

Drilling, sampling, and construction were performed at this site on June 29, 2015. The borehole was
drilled from ground surface to a TD of 40.1 ft bgs. Static water level was measured at 31.8 ft bgs
(June 29, 2015).

Well construction was conducted on June 29, 2015 using schedule 40, 2.375-in. OD and 2.125-in. I.D.
PVC sump, screen and riser casing. The permanent casing was placed from 0.36 ft bgs to 38.2 ft bgs. The
sump with end cap was set at 38.2 ft bgs to 35.57 ft bgs. The screen was placed from 35.57 ft bgs to
30.57 ft bgs. Riser casing was placed from 30.57 ft bgs to 0.36 ft bgs. The filter pack surrounding the
screen consists of 10-20 mesh silica sand from 40.1 ft bgs to 28 ft bgs. A bentonite pellet seal was placed
from 28 ft bgs to 25 ft bgs. Bentonite chips were placed from 25 ft bgs to 10 ft bgs. Neat cement grout
was used as a surface seal from 10 ft bgs to 1.5 ft bgs. Surface completion included the installation of a
12-in. diameter by 12-in. deep cast iron weather proof well vault set in a 2 ft by 2 ft surface concrete pad.
An Ecology tag (BJE 707) was placed inside the protective monument on the grout surface seal.

Well development was performed on July 9, 2015 using a 12-volt submersible pump capable of pumping
up to 2 gpm. Prior to development, fines were bailed from the sump using a ball valve bailer.

215 (8941 (399-1-77)

Drilling, sampling, and construction were performed at this site on June 30, 2015. The borehole was
drilled from ground surface to a total depth (TD) of 40.17 ft bgs. Static water level was measured at 32.65
ft bgs on June 30, 2015.

Well construction was conducted on June 30, 2015. This well was constructed using schedule 40,
2.375-in. OD and 2.125-in. I1.D. PVC sump, screen and riser casing. The permanent casing was placed
from 0.55 ft bgs to 38 ft bgs. The sump with end cap was set at 38 ft bgs to 35.37 ft bgs. The screen was
placed from 35.37 ft bgs to 30.37 ft bgs. Riser casing was placed from 30.37 ft bgs to 0.55 ft bgs. The
filter pack surrounding the screen consists of 10-20 mesh silica sand from 40.17 ft bgs to 27.75 ft bgs. A
bentonite pellet seal was placed from 27.75 ft bgs to 25 ft bgs. Bentonite chips were placed from 25 ft bgs
to 10.09 ft bgs. Neat cement grout was used as a surface seal from 10.09 ft bgs to 1.2 ft bgs. Surface
completion included the installation of a 12-in. diameter by 12-in. deep cast iron weather proof well vault
set in a 2 ft by 2 ft surface concrete pad. An Ecology tag (BJE 719) was placed inside the protective
monument on the grout surface seal.

Well development was performed on July 15, 2015 using a 12-volt submersible pump capable of
pumping up to 2 gpm. Prior to development, fines were bailed from the sump using a ball valve bailer.

2.1.6  C9450 (399-1-79)

Drilling, sampling, and construction were performed at this site on June 18, 2015. The borehole was
drilled from ground surface to a TD of 40.17 ft bgs. Static water level was measured at 31.6 ft bgs
(June 18, 2015).

Well construction was conducted on June 18, 2015 using schedule 40, 2.375-in. OD and 2.125-in. 1.D.
PVC sump, screen and riser casing. The permanent casing was placed from 0.8 ft bgs to 38.2 ft bgs. The
sump with end cap was set at 38.2 ft bgs to 35.25 ft bgs. The screen was placed from 35.25 ft bgs to
30.25 ft bgs. Riser casing was placed from 30.25 ft bgs to 0.6 ft bgs. The filter pack surrounding the
screen consists of 10-20 mesh silica sand from 40.17 ft bgs to 28.09 ft bgs. A bentonite pellet seal was
placed from 28.09 ft bgs to 25.13 ft bgs. Bentonite chips were placed from 25.13 ft bgs to 10.2 ft bgs.
Neat cement grout was used as a surface seal from 10.2 ft bgs to 0.8 ft bgs. Surface completion included
the installation of a 12-in. diameter by 12-in. deep cast iron weather proof well vault set in a 2 ft by 2 ft
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surface concrete pad. An Ecology tag was placed inside the protective monument on the grout surface
seal. The Ecology tag assigned to C9450 is BJE 714.

Well development was performed on July 13, 2015 using a 12-volt submersible pump capable of
pumping up to 2 gpm. Prior to development, fines were bailed from the sump using a ball valve bailer.

2.1.7 C9452 (399-1-81)

Drilling, sampling, and construction were performed at this site on June 30, 2015. The borehole was
drilled from ground surface to a TD of 40.7 ft bgs. Static water level was measured at 34.8 ft bgs
(June 30, 2015).

Well construction was conducted on June 30, 2015 using schedule 40, 2.375-in. OD and 2.125-in. I.D.
PVC sump, screen and riser casing. The permanent casing was placed from 0.25 to 38.25 ft bgs. The
sump with end cap was set at 38.25 ft bgs to 35.61 ft bgs. The screen was placed from 35.61 to

30.61 ft bgs. Riser casing was placed from 30.61 to 0.25 ft bgs. The filter pack surrounding the screen
consists of 10-20 mesh silica sand from 40.7 to 28 ft bgs. A bentonite pellet seal was placed from 28 to
25.1 ft bgs. Bentonite chips were placed from 25.1 to 9.83 ft bgs. Neat cement grout was used as a surface
seal from 9.83 to 1.2 ft bgs. Surface completion included the installation of a 12-in. diameter by 12-in.
deep cast iron weather proof well vault set in a 2 ft by 2 ft surface concrete pad. An Ecology tag was
placed inside the protective monument on the grout surface seal. The Ecology tag assigned to C9452 is
BJE 705.

Well development was performed on July 9, 2015 using a 12-volt submersible pump capable of pumping
up to 2 gpm. Prior to development, fines were bailed from the sump using a ball valve bailer.

2.1.8 C9454 (399-1-83)

Drilling, sampling, and construction were performed at this site from June 23, 2015 to June 24, 2015. The
borehole was drilled to a TD of 39.98 ft bgs. The temporary casing was advanced from ground surface to
39.98 ft bgs. Static water level was measured at 34.8 ft bgs (June 30, 2015).

Well construction was conducted on June 24, 2015 using schedule 40, 2.375-in. OD and 2.125-in. I.D.
PVC sump, screen and riser casing. The permanent casing was placed from 0.9 to 38.1 ft bgs. The sump
with end cap was set at 38.1 to 35.35 ft bgs. The screen was placed from 35.35 to 30.35 ft bgs. Riser
casing was placed from 30.35 to 0.9 ft bgs. The filter pack surrounding the screen consists of 10-20 mesh
silica sand from 39.98 to 28 ft bgs. A bentonite pellet seal was placed from 28 to 25 ft bgs. Bentonite
chips were placed from 25 to 9.7 ft bgs. Neat cement grout was used as a surface seal from 9.7 to 0.7 ft
bgs. Surface completion included the installation of a 12-in. diameter by 12-in. deep cast iron weather
proof well vault set in a 2 ft by 2 ft surface concrete pad. An Ecology tag was placed inside the protective
monument on the grout surface seal. The Ecology tag assigned to C9454 is BJE 718.

Well development was performed on July 13, 2015 using a 12-volt submersible pump capable of
pumping up to 2 gpm. Prior to development, fines were bailed from the sump using a ball valve bailer.

2.1.9 C9456 (399-1-85)

Drilling, sampling, and construction were performed at this site on June 25, 2015. The borehole was
drilled from ground surface to a TD of 40.50 ft bgs. Static water level was measured at 31.8 ft bgs
(July 14, 2015).

Well construction was conducted on June 25, 2015 using schedule 40, 2.375-in. OD and 2.125-in. I.D.
PVC sump, screen and riser casing. The permanent casing was placed from 0.64 to 38.21 ft bgs. The
sump with end cap was set at 38.21 to 35.58 ft bgs. The screen was placed from 35.58 to 30.58 ft bgs.
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Riser casing was placed from 30.58 to 0.64 ft bgs. The filter pack surrounding the screen consists of
10-20 mesh silica sand from 40.5 to 27.3 ft bgs. A bentonite pellet seal was placed from 27.3 to

24.9 ft bgs. Bentonite chips were placed from 24.9 to 10 ft bgs. Neat cement grout was used as a surface
seal from 10 to 0.7 ft bgs. Surface completion included the installation of a 12-in. diameter by 12-in. deep
cast iron weather proof well vault set in a 2 ft by 2 ft surface concrete pad. An Ecology tag was placed
inside the protective monument on the grout surface seal. The Ecology tag assigned to C9456 is BJE 715.

Well development was performed on July 14, 2015 using a 12-volt submersible pump capable of
pumping up to 2 gpm. Prior to development, fines were bailed from the sump using a ball valve bailer.

2.1.10 C9458 (399-1-87)

Drilling, sampling, and construction were performed at this site on June 23, 2015. The borehole was
drilled from ground surface to a TD of 40.2 ft bgs. Static water level was measured at 31.6 ft bgs
(July 20, 2015).

Well construction was conducted on June 23, 2015 using schedule 40, 2.375-in. OD and 2.125-in. I.D.
PVC sump, screen and riser casing. The permanent casing was placed from 0.5 to 38 ft bgs. The sump
with end cap was set at 38 to 35.57 ft bgs. The screen was placed from 35.57 to 30.57 ft bgs. Riser casing
was placed from 30.57 to 0.5 ft bgs. The filter pack surrounding the screen consists of 10-20 mesh silica
sand from 40.2 to 28.2 ft bgs. A bentonite pellet seal was placed from 28.2 to 25 ft bgs. Bentonite chips
were placed from 25 to 9.5 ft bgs. Neat cement grout was used as a surface seal from 9.5 to 2 ft bgs.
Surface completion included the installation of a 12-in. diameter by 12-in. deep cast iron weather proof
well vault set in a 2 ft by 2 ft surface concrete pad. An Ecology tag was placed inside the protective
monument on the grout surface seal. The Ecology tag assigned to C9458 is BJE 709.

Well development was performed on July 20, 2015 using a 12-volt submersible pump capable of
pumping up to 2 gpm. Prior to development, fines were bailed from the sump using a ball valve bailer.
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Table 2-1. PRZ Monitoring Well Construction Summary

Permanent Casing and Screen

Annular Materials

Well Well Riser Screen Surface Surface Annular Annular Filter Annular
ID/Well TD Pipe? Screen? Slot Size Sump? Seal® Seal® Seald Seal® Pack' Seal?
Name (ft bgs) (ft bgs) (ft bgs) (inches) (ft bgs) (ft bgs) (ft bgs) (ft bgs) (ft bgs) (ft bgs) (ft bgs)
C8930/ 40.00 0.40 — 30.70 — 0.020 35.70 - 0.80-0.84 | 0.84-9.70 9.70 — 25.90 - 29.50 - N/A
399-1-69 30.70 35.70 38.40 25.90 29.50 40.00

C8932/ 40.00 0.45 - 30.43 - 0.020 35.46 — 0.60-1.30 1.30 - 10.80 — 24.70 — 27.70 — N/A
399-1-71 30.43 35.46 38.20 10.80 24.70 27.70 40.00

C8935/ 40.00 0.40 — 28.27 — 0.020 33.27 - 0.00-0.75 0.75 - 10.00 — 22.40 — 24.90 — 35.90 -
399-1-73 28.27 33.27 35.90 10.00 22.40 24.90 35.90 40.00

C8939/ 40.10 0.36 — 30.57 - 0.020 35.57- 0.00 -1.50 1.50 - 10.00 — 25.00 - 28.00 — N/A
399-1-75 30.57 35.57 38.20 10.00 25.00 28.00 40.10

C8941/ 40.17 0.55 - 30.37 - 0.020 35.37 - 0.00-1.20 1.20 - 10.09 - 25.00 - 27.75 - N/A
399-1-77 30.37 35.37 38.00 10.09 25.00 27.75 40.17

C9450/ 40.17 0.60 — 30.25 - 0.020 35.25 - 0.00-0.80 0.80 — 10.20 - 25.13 - 28.09 — N/A
399-1-79 30.25 35.25 38.20 10.20 25.13 28.09 40.17

C9452/ 40.70 0.25 - 30.61 — 0.020 35.61 - 0.00-1.20 | 1.20-9.83 9.83 — 25.10 - 28.00 — N/A
399-1-81 30.61 35.61 38.25 25.10 28.00 40.70

C9454/ 39.98 0.90 — 30.35 - 0.020 35.35 - 0.00-0.70 | 0.70-9.70 9.70 — 25.00 - 28.00 — N/A
399-1-83 30.35 35.35 38.10 25.00 28.00 39.98

C9456/ 40.50 0.64 — 30.58 — 0.020 35.58 — 0.00-0.70 0.70 — 10.00 - 24.90 - 27.30 - N/A
399-1-85 30.58 35.58 38.21 10.00 24.90 27.30 40.50

C9458/ 40.00 0.50 - 30.57 - 0.020 35.57 - 0.70-2.00 | 2.00 -9.50 9.50 — 25.00 - 28.20 - N/A
399-1-87 30.57 35.57 38.00 25.00 28.20 40.00

a. 2.375-in. OD and 2.125-in. I.D. schedule 40, PVC

b. Concrete

c. Type -l Portland Cement grout

d. 3/8-in. bentonite crumbles

e. 3/8-in. bentonite pellets
f. 10-20 mesh Colorado Silica Sand
g. 3/8-in. bentonite pellets

ft bgs
N/A

= feet below ground surface
= not applicable
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Table 2-2. PRZ Monitoring Well Development Summary

Well ID
Number/Well Initial Water Level Duration Pumped

Name Date Developed (ft bgs) (minutes) Total Gallons Pumped
C8930/ 399-1-69 7/16/2015 30.70 36 ~36
C8932/ 399-1-71 7/09/2015 30.80 37 ~37
C8935/ 399-1-73 7/16/2015 31.74 25 ~25
C8939/ 399-1-75 7/09/2015 30.20 39 ~39
C8941/ 399-1-77 7/15/2015 32.65 50 ~50
C9450/ 399-1-79 7/13/2015 32.10 31 ~31
C9452/ 399-1-81 7/09/2015 31.50 10 ~10
C9454/ 399-1-83 7/13/2015 32.72 21 ~21
C9456/ 399-1-85 7/14/2015 31.80 52 ~52
C9458/ 399-1-87 7/20/2015 31.60 39 ~39
~ = approximate

ft bgs = feet below ground surface

2.2 Eleven Aquifer Monitoring Wells: Drilling, Sampling, and Completion Activities

This section provides detailed information collected during drilling, sampling, construction, and
development of the 11 aquifer monitoring wells. Well construction and development information for all
11 aquifer monitoring wells is summarized in Tables 2-5 and 2-6, respectively.

Drilling — Drilling was conducted using a Terrasonic 150 cc sonic drill rig using 6-in. OD, and 5-in. I.D.
temporary, carbon steel, threaded casing. The core barrel used was 4.875-in. OD by 10-in. Drilling of all
11 wells took place between June 9, 2015 and July 13, 2015. All of the wells were drilled from ground
surface to approximately 48 ft bgs.

Sampling — Sampling consisted of soil grab samples collected in 5 ft intervals, or at lithology changes, by
the field site geologist for archive purposes. The samples were placed in pint jars and chip trays, and were
not collected if contamination was present. After the samples were surveyed and released by the RCT,
they were moved to CHPRC’s soils library in the 400 Area. In addition to archive samples two of the
boreholes had split spoon samples collected. Both C8940 (399-1-76) (Table 2-3) and C9451 (399-1-80)
(Table 2-4) had split spoon samples collected continuously from approximately 10 to 32.5 ft bgs.
Continuous IHT and RCT coverage was provided during the split spoon sampling process.

Well Construction — All of the aquifer monitoring wells were constructed using 2-in. schedule 40 PVC
for the sumps and raisers. The well screens were 20-slot, 2-in. diameter, schedule 40 PVVC. Table 2-5 and
Appendix B provide the well construction details for each of the aquifer monitoring wells.

Well Development — The wells were bailed, using a ball bailer. Bailing was done first in order to remove
fines from the well. After the fines were removed, the well was pumped using a 2 gpm submersible pump.
During the pumping process the pump was raised and lowered, to better development the well.
Development was concluded when the purgewater was determined to be “visibly clear” per direction of
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the BTR and CHPRC technical leads. Table 2-6 provides the well development details for each of the
aquifer monitoring wells.

221 C9408 (399-1-65)

Drilling, sampling, and construction were performed at this site on June 18, 2015. The borehole was
drilled from ground surface to to a TD of 49.7 ft bgs. The maximum concentration of radiological
contamination detected during drilling activities at this well was 3,000 dpm above background from 30 to
40 ft bgs. A radiological contamination reading of 1,000 dpm above background was also detected at 5 ft
bgs. Static water level was measured at 30.33 ft bgs (June 30, 2015).

Well construction was conducted on July 18, 2015 using schedule 40, 2.375-in. OD and 2.125-in. I.D.
PVC sump, screen and riser casing. The permanent casing was placed from 0.35 to 48.6 ft bgs. The sump
with end cap was set at 48.6 to 45.96 ft bgs. The screen was placed from 45.96 to 40.93 ft bgs. Riser
casing was placed from 40.93 to 0.35 ft bgs. The filter pack surrounding the screen consists of 10-20
mesh silica sand from 49.7 to 37.9 ft bgs. A bentonite pellet seal was placed from 37.9 to 34.7 ft bgs.
Bentonite chips were placed from 34.7 to 10.86 ft bgs. Neat cement grout was used as a surface seal from
10.86 to 0.8 ft bgs. Surface completion included the installation of a 12-in. diameter by 12-in. deep cast
iron weather proof well vault set in a 2 ft by 2 ft surface concrete pad. An Ecology tag was placed inside
the protective monument on the grout surface seal. The Ecology tag assigned to C9408 is BJE 712.

Well development was performed on June 30, 2015 using a 12-volt submersible pump capable of
pumping up to 2 gpm. Prior to development, fines were bailed from the sump using a ball valve bailer.

2.2.2  C9409 (399-1-66)

Drilling, sampling, and construction were performed at borehole C9409 on June 17, 2015. The borehole
was drilled from ground surface to a TD of 50.1 ft bgs. Static water level was measured at 31.15 ft bgs
(July 20, 2015).

Well construction was conducted on July 17, 2015 using schedule 40, 2.375-in. OD and 2.125-in. I.D.
PVC sump, screen and riser casing. The permanent casing was placed from 0.4 to 47.1 ft bgs. The sump
with cap was set at 47.1 to 44.47 ft bgs. The screen was placed from 44.47 to 39.48 ft bgs. Riser casing
was placed from 39.48 to 0.4 ft bgs. The filter pack surrounding the screen consists of 10-20 mesh silica
sand from 50.1 to 37.95 ft bgs. A bentonite pellet seal was placed from 37.95 to 35.1 ft bgs. Bentonite
chips were placed from 35.1 to 9.8 ft bgs. Neat bentonite cement grout was used as a surface seal from 9.8
to 1.3 ft bgs. Surface completion included the installation of a 12-in. diameter by 12-in. deep cast iron
weather proof well vault set in a 2 ft by 2 ft surface concrete pad. An Ecology tag was placed inside the
protective monument. The Ecology tag assigned to C9409 is BJE 710.

Well development was performed on July 13, 2015 using a 12-volt submersible pump capable of
pumping up to 2 gpm. Prior to development, fines were bailed from the sump using a ball valve bailer.

2.2.3 (8931 (399-1-70)

Drilling, sampling, and construction were performed at borehole C8931 from June 15, 2015 to

June 16, 2015. The temporary casing was advanced from ground surface to 48.5 ft bgs. The borehole was
further advanced uncased from 48.5 to 48.9 ft bgs using the down-hole drill bit. Static water level was
measured at 33.8 ft bgs (June 15, 2015).

Well construction was conducted on June 16, 2015 using schedule 40, 2.375-in. OD and 2.125-in. I.D.
PVC sump, screen and riser casing. The permanent casing was placed from 0.3 to 48.98 ft bgs. The sump
with cap was set at 48.98 to 46.25 ft bgs. The screen was placed from 46.25 to 41.25 ft bgs. Riser casing
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was placed from 41.25 to 0.3 ft bgs. The filter pack surrounding the screen consists of 10-20 mesh silica
sand from 48.9 to 37.1 ft bgs. A bentonite pellet seal was placed from 37.1 to 34.9 ft bgs. Bentonite chips
were placed from 34.9 to 10.1 ft bgs. Neat bentonite cement grout was used as a surface seal from 10.1 to
1.5 ft bgs. Surface completion included the installation of a 12-in. diameter by 12-in. deep cast iron
weather proof well vault set in a 2 ft by 2 ft surface concrete pad. An Ecology tag was placed inside the
protective monument. The Ecology tag assigned to C8931 is BJE 703.

Well development was performed on August 6, 2015 using a 12-volt submersible pump capable of
pumping up to 2gpm. Prior to development, fines were bailed from the sump using a ball valve bailer.

224 8934 (399-1-72)

Drilling, sampling, and construction were performed at borehole C8934 from June 9, 2015 to
June 10, 2015. The borehole was drilled from ground surface to a TD of 48.5 ft bgs. Static water level
was measured at 31.69 ft bgs (July 16, 2015).

Well construction was conducted on June 10, 2015 using schedule 40, 2.375-in. OD and 2.125-in. I.D.
PVC sump, screen and riser casing. The permanent casing was placed from 0.35 to 47.4 ft bgs. The sump
with cap was set at 47.4 to 44.67 ft bgs. The screen was placed from 44.67 to 39.67 ft bgs. Riser casing
was placed from 39.67 to 0.35 ft bgs. The filter pack surrounding the screen consists of 10-20 mesh silica
sand from 48.5 to 39.9 ft bgs. A bentonite chips were placed from 39.9 to 10 ft bgs. Neat bentonite
cement grout was used as a surface seal from 10 to 1.30 ft bgs. Surface completion included the
installation of a 12-in. diameter by 12-in. deep cast iron weather proof well vault set in a 2 ft by 2 ft
surface concrete pad. An Ecology tag was placed inside the protective monument. The Ecology tag
assigned to C8934 is BJE 701.

Well development was performed on July 16, 2015 using a 12-volt submersible pump capable of
pumping up to 2 gpm. Prior to development, fines were bailed from the sump using a ball valve bailer.

2.25 (8937 (399-1-74)

Drilling, sampling, and construction were performed at borehole C8937 on June 29, 2015. The borehole
was drilled from ground surface to a TD of 50.07 ft bgs. Static water level was measured at 30.2 ft bgs
(July 9, 2015).

Well construction was conducted on June 29, 2015 using schedule 40, 2.375-in. OD and 2.125-in. I.D.
PVC sump, screen and riser casing. The permanent casing was placed from 0.3 to 47.8 ft bgs. The sump
with cap was set at 47.8 to 45.17 ft bgs. The screen was placed from 45.17 to 40.17 ft bgs. Riser casing
was placed from 40.17 to 0.3 ft bgs. The filter pack surrounding the screen consists of 10-20 mesh silica
sand from 50.07 to 37.2 ft bgs. A bentonite pellet seal was placed from 37.2 to 34.2 ft bgs. Bentonite
chips were placed from 34.2 to 10.5 ft bgs. Neat bentonite cement grout was used as a surface seal from
10.5 to 1.25 ft bgs. Surface completion included the installation of a 12-in. diameter by 12-in. deep cast
iron weather proof well vault set in a 2 ft by 2 ft surface concrete pad. An Ecology tag was placed inside
the protective monument. The Ecology tag assigned to C8937 is BJE 706.

Well development was performed on July 9, 2015 using a 12-volt submersible pump capable of pumping
up to 2 gpm. Prior to development, fines were bailed from the sump using a ball valve bailer.

2.2.6 C8940 (399-1-76)

Drilling, sampling, and construction were performed at borehole C8940 from July 7, 2015 to
July 13, 2015. The borehole was drilled from ground surface to a TD of 50.85 ft bgs. The maximum
concentration of radiological contamination detected during drilling activities at C8940 was 10,000 dpm
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above background at 38 ft bgs. A radiological contamination reading of 8,000 dpm above background
was also detected at 22 ft bgs. Static water level was measured at 32.7 ft bgs (July 15, 2015). Continuous
split spoon sampling was conducted from 10 to 32 ft bgs, and is presented in Table 2-3.

Well construction was conducted on July 13, 2015 using schedule 40, 2.375-in. OD and 2.125-in. I.D.
PVC sump, screen and riser casing. The permanent casing was placed from 0.45 to 47.85 ft bgs. The
sump with cap was set at 47.85 to 45.23 ft bgs. The screen was placed from 45.23 to 40.22 ft bgs. Riser
casing was placed from 40.22 to 0.45 ft bgs. The filter pack surrounding the screen consists of 10-20
mesh silica sand from 50.85 to 37.92 ft bgs. A bentonite pellet seal was placed from 37.92 to 35 ft bgs.
Bentonite chips were placed from 35 to 10 ft bgs. Neat bentonite cement grout was used as a surface seal
from 10 to 0.8 ft bgs. Surface completion included the installation of a 12-in. diameter by 12-in. deep cast
iron weather proof well vault set in a 2 ft by 2 ft surface concrete pad. An Ecology tag was placed inside
the protective monument. The Ecology tag assigned to C8940 is BJE 720.

Well development was performed on July 15, 2015 using a 12-volt submersible pump capable of
pumping up to 2 gpm. Prior to development, fines were bailed from the sump using a ball valve bailer.

Table 2-3. Sample Summary: Well C8940 (399-1-76)

Sample Depth
Sample Date (ft bgs) Sample Medium Sample Method HEIS#

7/13/2015 10-12 Soil Split Spoon B31MYO, B31MY1,
B31MY2, B31MY4

7/13/2015 12.5-145 Soil Split Spoon B31MY6, B31MY7,
B31NO0O

7/13/2015 15-17 Soil Split Spoon B31NO03, B31N05

7/13/2015 20-22 Soil Split Spoon B31N15 QC, B31N14,
B31N13

7/13/2015 22.5-245 Soil Split Spoon B31N20, B31N19

7/13/2015 25-27 Soil Split Spoon B31N22, B31N23,
B31N24, B31N25, B31N26

7/13/2015 27.5-29.5 Soil Split Spoon B31N27, B31N28,
B31N29, B31N30, B31N31

7/13/2015 30-32 Soil Split Spoon B31N33, B31N34,
B31N35, B31N36

ftbgs = feetbelow ground surface
HEIS = Hanford Environmental Information System

227 8942 (399-1-78)

Drilling, sampling, and construction were performed at borehole C8942 on June 22, 2015. The borehole
was drilled from ground surface to a TD of 50.3 ft bgsThe maximum concentration of radiological
contamination detected during drilling activities at C8942 was 3,000 dpm above background from 22 to
30 ft bgs. Static water level was measured at 31.2 ft bgs (June 30, 2015).

Well construction was conducted on June 22, 2015 using schedule 40, 2.375-in. OD and 2.125-in. I.D.
PVC sump, screen and riser casing. The permanent casing was placed from 0.5 to 48.3 ft bgs. The sump
with cap was set at 48.3 to 45.52 ft bgs. The screen was placed from 45.52 to 40.51 ft bgs. Riser casing
was placed from 40.51 to 0.5 ft bgs. The filter pack surrounding the screen consists of 10-20 mesh silica
sand from 50.3 to 37.8 ft bgs. A bentonite pellet seal was placed from 37.8 to 35.1 ft bgs. Bentonite chips
were placed from 35.1 to 9.8 ft bgs. Neat bentonite cement grout was used as a surface seal from 9.8 to
1.4 ft bgs. Surface completion included the installation of a 12-in. diameter by 12-in. deep cast iron
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weather proof well vault set in a 2 ft by 2 ft surface concrete pad. An Ecology tag was placed inside the
protective monument. The Ecology tag assigned to C8942 is BJE 713.

Well development was performed on June 30, 2015 and July 1, 2015 using a 12-volt submersible pump
capable of pumping up to 2 gpm. Prior to development, fines were bailed from the sump using a ball
valve bailer. During pumping, the pump was raised and lowered by hand through the screened interval.
During this process the pump was separated from the drop pipe connecting it to the surface. There were
several attempts to recover the pump. However, no attempts were successful and the pump remains in the
sump. Development continued until purge water visibly cleared per direction of the BTR and approval of
CHPRC technical leads.

2.2.8 (C9451 (399-1-80)

Drilling, sampling, and construction were performed at borehole C9451 on July 14, 2015. The borehole
was drilled from ground surface to a TD of 50.5 ft bgs. Static water level was measured at 32.8 ft bgs
(July 14, 2015). Continuous split spoon sampling was conducted from 10 to 32 ft bgs, and is presented in
Table 2-4.

Well construction was conducted on July 14, 2015 using schedule 40, 2.375-in. OD and 2.125-in. I.D.
PVC sump, screen, and riser casing. The permanent casing was placed from 0.29 to 48.3 ft bgs. The sump
with cap was set at 48.3 to 45.56 ft bgs. The screen was placed from 45.56 to 40.54 ft bgs. Riser casing
was placed from 40.54 to 0.29 ft bgs. The filter pack surrounding the screen consists of 10-20 mesh silica
sand from 50.5 to 37.11 ft bgs. A bentonite pellet seal was placed from 37.11 to 35 ft bgs. Bentonite chips
were placed from 35 to 9.5 ft bgs. Neat bentonite cement grout was used as a surface seal from 9.5 to 1 ft
bgs. Surface completion included the installation of a 12-in. diameter by 12-in. deep cast iron weather
proof well vault set in a 2 ft by 2 ft surface concrete pad. An Ecology tag was placed inside the protective
monument. The Ecology tag assigned to C9451 is BJE 721.

Well development was performed on July 15, 2015 using a 12-volt submersible pump capable of
pumping up to 2 gpm. Prior to development, fines were bailed from the sump using a ball valve bailer.

Table 2-4. Sample Summary: Well C9451 (399-1-80)

Sample Depth
Sample Date (ft bgs) Sample Medium Sample Method HEIS#

7/14/2015 10-12 Sail Split Spoon B31N62, B31N63, B31N65,
B31N64, B31N66

7/14/2015 12.4-14.4 Sail Split Spoon B31N70, B31N69, B31N71

7/14/2015 15-17 Sail Split Spoon B31N72, B31N73, B31N75,
B31N74, B31N76 (DUP)

7/14/2015 17.5-195 Sail Split Spoon B31N78, B31N79, B31N81,
B31N80, B31N82

7/14/2015 20-22 Sail Split Spoon B31N84, B31N86, B31N85,
B31N87

7/14/2015 225-245 Sail Split Spoon B31N91, B31N90

7/14/2015 25-27 Soil Split Spoon B31N97, B31N96

7/14/2015 27.5-295 Soil Split Spoon B31NBO, B31NB2, B31NB1,
B31NB3

7/14/2015 30-32 Soil Split Spoon B31NB7, B31NB6

ftbgs = feetbelow ground surface

HEIS = Hanford Environmental Information System
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229 (9453 (399-1-82)

Drilling, sampling, and construction were performed at borehole C9453 on June 24, 2015. The borehole
was drilled from ground surface to a TD of 51.0 ft bgs. Static water level was measured at 31.4 ft bgs
(June 30, 2015).

Well construction was conducted on June 24, 2015 using schedule 40, 2.375-in. OD and 2.125-in. I.D.
PVC sump, screen and riser casing. The permanent casing was placed from 0.5 to 48.3 ft bgs. The sump
with cap was set at 48.3 to 45.55 ft bgs. The screen was placed from 45.55 to 40.5 ft bgs. Riser casing
was placed from 40.5 to 0.5 ft bgs. The filter pack surrounding the screen consists of 10-20 mesh silica
sand from 51 to 35.6 ft bgs. A bentonite pellet seal was placed from 35.6 to 32.1 ft bgs. Bentonite chips
were placed from 32.1 to 10 ft bgs. Neat bentonite cement grout was used as a surface seal from 10 to
1.8 ft bgs. Surface completion included the installation of a 12-in. diameter by 12-in. deep cast iron
weather proof well vault set in a 2 ft by 2 ft surface concrete pad. An Ecology tag was placed inside the
protective monument. The Ecology tag assigned to C9453 is BJE 717.

Well development was performed on July 14, 2015 using a 12-volt submersible pump capable of
pumping up to 2 gpm. Prior to development, fines were bailed from the sump using a ball valve bailer.

2.2.10 C9455 (399-1-84)

Drilling, sampling, and construction were performed at borehole C9455 on June 25, 2015. The borehole
was drilled from ground surface to a TD of 60.0 ft bgs. Static water level was measured at 32 ft bgs
(July 14, 2015).

Well construction was conducted on June 25, 2015 using schedule 40, 2.375-in. OD and 2.125-in. I.D.
PVC sump, screen and riser casing. The permanent casing was placed from 0.45 to 55.66 ft bgs. The
sump with cap was set at 55.66 to 53.02 ft bgs. The screen was placed from 53.02 to 48.01 ft bgs. Riser
casing was placed from 48.01 to 0.45 ft bgs. The filter pack surrounding the screen consists of 10-20
mesh silica sand from 57 to 44.7 ft bgs. A bentonite pellet seal was placed from 44.7 to 42 ft bgs.
Bentonite chips were placed from 42 to 10.2 ft bgs. Neat bentonite cement grout was used as a surface
seal from 10.2 to 1.6 ft bgs. Surface completion included the installation of a 12-in. diameter by 12-in.
deep cast iron weather proof well vault set in a 2 ft by 2 ft surface concrete pad. An Ecology tag was
placed inside the protective monument. The Ecology tag assigned to C9455 is BJE 716.

Well development was performed on July 14, 2015 using a 12-volt submersible pump capable of
pumping up to 2 gpm. Prior to development, fines were bailed from the sump using a ball valve bailer.

2.2.11 C9457 (399-1-86)

Drilling, sampling, and construction were performed at borehole C9457 from June 22, 2015 to
June 23, 2015. The borehole was drilled from ground surface to a TD of 50.1 ft bgs. Static water level
was measured at 29.14 ft bgs (July 20, 2015).

Well construction was conducted on June 23, 2015 using schedule 40, 2.375-in. OD and 2.125-in. I.D.
PVC sump, screen and riser casing. The permanent casing was placed from 0.5 to 48.02 ft bgs. The sump
with cap was set at 48.02 to 45.39 ft bgs. The screen was placed from 45.39 to 40.39 ft bgs. Riser casing
was placed from 40.39 to 0.5 ft bgs. The filter pack surrounding the screen consists of 10-20 mesh silica
sand from 50.1 to 38 ft bgs. A bentonite pellet seal was placed from 38 to 35.1 ft bgs. Bentonite chips
were placed from 35.1 to 10.5 ft bgs. Neat bentonite cement grout was used as a surface seal from 10.5 to
2 ft bgs. Surface completion included the installation of a 12-in. diameter by 12-in. deep cast iron weather

2-12



SGW-59465 REV 0

proof well vault set in a 2 ft by 2 ft surface concrete pad. An Ecology tag was placed inside the protective
monument. The Ecology tag assigned to C9457 is BJE 708. Table 2-5 and Appendix B provide the well

construction details.

Well development was performed on July 20, 2015 using a 12-volt submersible pump capable of
pumping up to 2 gpm. Prior to development, fines were bailed from the sump using a ball valve bailer.
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Table 2-5. Aquifer Monitoring Well Construction Summary

Permanent Casing and Screen

Annular Materials

Well Well Riser Screen Slot Surface Surface Annular Annular
ID/Well TD Pipe? Screen? Size Sump? Seal® Seal® Seald Seal® Filter Pack'
Name (ft bgs) (ft bgs) (ft bgs) (inches) (ft bgs) (ft bgs) (ft bgs) (ft bgs) (ft bgs) (ft bgs)
C9408/ 49.70 | 0.35-40.93 40.93 — 0.020 45.96 — 0.00-0.80 | 0.80-10.86 10.86 — 34.70 — 37.90 —
399-1-65 45.96 48.60 34.70 37.90 49.70
C9409/ 50.10 | 0.40-39.48 39.48 — 0.020 44.47 — 0.00-1.30 1.30-9.80 | 9.80-35.10 35.10 — 37.95 -
399-1-66 44 .47 47.10 37.95 50.10
C8931/ 48.90 | 0.30-41.25 41.25 - 0.020 46.25 — 0.00-1.50 | 1.50-10.10 10.10 - 34.90 — 37.10 -
399-1-70 46.25 48.98 34.90 37.10 48.90
C8934/ 48.50 | 0.35-39.67 39.67 — 0.020 44.67 — 0.00-1.30 | 1.30-10.00 10.00 — N/A 39.90 —
399-1-72 44.67 47.40 39.90 48.50
C8937/ 50.07 | 0.30-40.17 40.17 — 0.020 45.17 — 0.00-1.25 | 1.25-10.50 10.50 — 34.20 — 37.20 —
399-1-74 45.17 47.80 34.20 37.20 50.07
C8940/ 50.85 | 0.45-40.22 40.22 — 0.020 45.23 — 0.00-0.80 | 0.80-10.00 10.00 — 35.00 — 37.92 —
399-1-76 45.23 47.85 35.00 37.92 50.85
C8942/ 50.30 | 0.50-40.51 40.51 - 0.020 45,52 — 0.00-1.40 1.40-9.80 | 9.80-35.10 35.10 — 37.80 —
399-1-78 45.52 48.30 37.80 50.30
C9451/ 50.50 | 0.29 -40.54 40.54 — 0.020 45.56 — 0.00 - 1.00 1.00-9.50 | 9.50-35.00 35.00 — 37.11 -
399-1-80 45.56 48.30 37.11 50.50
C9453/ 51.00 | 0.50-40.50 40.50 — 0.020 45,55 — 0.00-1.80 | 1.80-10.00 10.00 — 32.10 - 35.60 —
399-1-82 45.55 48.30 32.10 35.60 51.00
C9455/ 60.00 | 0.45-48.01 48.01 — 0.020 53.02 — 0.00-1.60 | 1.60-10.20 10.20 - 42.00 — 44.70 —
399-1-84 53.02 55.66 42.00 44.70 57.00
C9457/ 50.10 | 0.50 —40.39 40.39 — 0.020 45.39 — 0.00-2.00 | 2.00-10.50 10.50 — 35.10 — 38.00 —
399-1-86 45.39 48.02 35.10 38.00 50.10

a.2.375in. OD, 2.125 in. ID. schedule 40, PVC

b. Concrete

c. Type -1l Portland Cement grout

d. 3/8-in. bentonite crumbles

e. 3/8-in. bentonite pellets
f. 10-20 mesh Colorado Silica Sand

ft bgs
N/A

= feet below ground surface
= not applicable
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Table 2-6. Aquifer Monitoring Well Development Summary

Well ID Initial Water Level Duration Pumped Total Gallons
Number/Well Name Date Developed (ft bgs) (minutes) Pumped
C8931/399-1-70 6/29/2015 30.85 17 ~17
C8934/399-1-72 7/16/2015 31.69 41 ~41
C8937/399-1-74 7/9/2015 30.20 44 ~44
C8940/399-1-76 7/15/2015 32.7 30 ~30
C8942/399-1-78 7/11/2015 31.20 36 ~36
C9408/399-1-65 6/30/2015 30.33 72 ~72
C9409/399-1-66 7/13/2015 31.15 70 ~70
C9451/399-1-80 7/15/2015 31.78 103 ~103
C9453/399-1-82 7/14/2015 32.36 29 ~29
C9455/399-1-84 7/14/2015 32.00 80 ~80
C9457/399-1-86 7/20/2015 29.14 58 ~58

~ = approximate
ft bgs = feet below ground surface

2.3 Nine Injection Wells: Drilling, Sampling, and Well Completion Activities

This section provides detailed information collected during drilling, sampling, construction, and
development of the nine injection wells. Well construction and development information for all 9
injection wells is summarized in Tables 2-7 and 2-8, respectively.

Drilling — Drilling was conducted using a Terrasonic 150 cc sonic drill rig. The carbon steel, threaded,
temporary casing used was 10.75-in. OD and 9.75-in. I.D. The core barrel was 8-in. OD by 10 ft long.
Drilling of all nine wells took place between June 4, 2015 and August 6, 2015. All of the wells were
drilled from ground surface to approximately 50 ft bgs. Four of the boreholes had 6-in. diameter pilot
holes drilled initially, in order collect sieves samples to determine the screen aperture for well
construction.

Sampling — Sampling consisted of soil grab samples collected in 5 ft intervals, and at lithology changes,
by the field site geologist for archive purposes. The samples were placed in pint jars and chip trays, and
were not collected if contamination was present. After the samples were surveyed and released by the
RCT, they were moved to CHPRC’s soils library in the 400 Area. Sieve samples were collected from
wells C9460 (399-1-89), C9466 (399-1-95), C9467 (399-1-96), and C9468 (399-1-97) by compiling split
portions of grab samples collected from below the water table over 10 ft long intervals into batches for the
sieve analysis. The composited sieves samples were processed to determine particle size distribution for
the selection of well screen slot size.

Well Construction — All of the injection wells were constructed using 6.75-in. OD, 6-in. I.D., schedule
80 PVC for the sumps and risers. The well screens were 50 slot, 6.75-in. OD, 6-in. I.D., schedule 80 PVC.
Table 2-7 and Appendix C provide the well construction details for each of the injection wells.
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Well Development — Well development of thelower screened intervals took place between

August 4, 2015 and August 6, 2015. In accordance with CHPRC procedure GRP EE 01 6.3, Well
Development and Testing. Drawdown and recovery tests were monitored using an In-Situ? Inc. Level
TROLL 700 pressure transducer/data logger. Table 2-8 provides the well development details for the
lower screened interval in each of the injection wells.

2.3.1 (9460 (399-1-89)

Well C9460 was drilled from ground surface to a TD of 50.5 ft bgs. The drilling was started on

June 8, 2015 as a pilot hole. The pilot hole was drilled from ground surface using a 4-in. diameter by 10 ft
long core barrel to 50.5 ft bgs. The pilot borehole was cased using 6-in. OD casing from ground surface to
40 ft. The pilot borehole was drilled in order to collect composite sieve samples to determine the required
screen slot size. Water was tagged at 31.1 ft bgs. On June 9, 2015 the borehole was backfilled using 30-
mesh silica sand. On July 15, 2015 the borehole was drilled in the same location using 10.75-in. OD
casing from ground surface to 50.5 ft bgs, with an 8-in. diameter by 10 ft long core barrel. This process
removed all of the 30-mesh silica sand.

Well construction was conducted on July 16, 2015 using schedule 80, 6.75-in. OD and 6-in. I.D., PVC
sump, screens, and riser. The sump with cap was set at 48.9 to 45.39 ft bgs. The first screen was placed
from 45.39 to 35.39 ft bgs. The sump and first screen were surrounded by a 8-16 mesh sand from 50.9 to
34.92 ft bgs. A 5 ft blank riser was placed from 35.39 to 30.39 ft bgs. A bentonite pellet seal was placed
from 34.92 to 31.99 ft bgs. A second screen was placed from 30.39 to 20.39 ft bgs to provide access to
the PRZ during high water levels. The second screen was surrounded with 8-16 mesh silica sand from
31.99 to 16.89 ft bgs. PVC riser was added from 20.39 to 0.7 ft bgs. Bentonite pellets were placed from
16.84 to 14.1 ft bgs to create a seal above the second screen. Bentonite chips were placed from14.1 to
10.2 ft bgs. Neat bentonite cement grout was used as a surface seal from 10.2 to 1 ft bgs. Surface
completion included the installation of a 12-in. diameter by 12-in. deep cast iron weatherproof well vault
set in a 2 ft by 2 ft surface concrete pad. An Ecology well identification tag (BJE 725) was attached to the
casing inside the vault.

Well development was conducted on August 4, 2015 using a 2-hp submersible pump to develop the lower
screen only since the upper screen was above the seasonal low water mark. A total of 3,077.4 gallons of
water was pumped, at a purge rate of 44.6 gpm. Well development was deemed complete when the
turbidity readings were less than 5 nephelometric turbidity units (NTU) and the remaining parameters
were within 10% of the previous readings.

2.3.2  C9461 (399-1-90)

Well C9461 was drilled from ground surface to a TD of 51.05 ft bgs. The drilling was conducted on
July 16, 2015. The borehole was cased using 10.75-in. OD and 9.75-in. 1.D. from ground surface to
50.3 ft bgs.

Well construction was conducted in July 20, 2015 using schedule 80, 6.75-in. OD and 6-in. I.D., PVC
sump, screens, and riser. The sump with cap was set at 48.95 to 45.44 ft bgs. The first screen was placed
from 45.44 to 35.43 ft bgs. The sump and first screen were surrounded by 8-16 mesh sand from 51.05 to
34.9 ft bgs. A 5 ft blank riser was placed from 35.43 to 30.43 ft bgs. A bentonite pellet seal was placed
from 34.9 to 31.95 ft bgs. A second screen was placed from 30.43 to 20.42 ft bgs to provide access to the
PRZ during high water levels. The second screen was surrounded with 8-16 mesh silica sand from 31.95
to 16.83 ft bgs. PVC riser was added from 20.42 to 0.7 ft bgs. Bentonite pellets were placed from 16.83 to

2 Copyright ©2015 In-Situ Inc. All Rights Reserved.
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14.1 ft bgs to create a seal above the second screen. Bentonite chips were placed from 14.1 to 9.87 ft bgs.
Neat bentonite cement grout was used as a surface seal from 9.87 to 1.2 ft bgs. Surface completion
included the installation of a 12-in. diameter by 12-in. deep cast iron weather proof well vault set in a 2 ft
by 2 ft surface concrete pad. An Ecology well identification tag (BJE 726) was attached to the casing
inside the vault. A 1.88 ft by 1.9 ft well pad was poured around the protective monument.

Well development was conducted on August 4, 2015 using a 2-hp submersible pump to develop the lower
screen only since the upper screen was above the seasonal low water mark. A total of 2,044.16 gallons of
water was pumped, at a purge rate of 63.88 gpm. Well development was deemed complete when the
turbidity readings were less than 5 NTUs and the remaining parameters were within 10% of the previous
readings.

2.3.3 (9462 (399-1-91)

Well C9462 was drilled from ground surface to a TD of 50.17 ft bgs. The drilling was conducted on
July 20, 2015. The borehole was cased using 10.75-in. OD and 9.75-in. 1.D. from ground surface to
50.03 ft bgs.

Well construction was conducted in July 21, 2015 using schedule 80, 6.75-in. OD and 6-in. I.D., PVC
sump, screens, and riser. The sump with cap was set at 48.54 to 44.97 ft bgs. The first screen was placed
from 44.97 to 34.98 ft bgs. The sump and first screen were surrounded by an 8-16 mesh sand from 50.17
to 35.33 ft bgs. A 5 ft blank riser was placed from 34.98 to 29.98 ft bgs. A bentonite pellet seal was
placed from 35.33 to 32 ft bgs. A second screen was placed from 29.98 to 19.98 ft bgs to provide access
to the PRZ during high water levels. The second screen was surrounded with 8-16 mesh silica sand from
32 t0 17.08 ft bgs. PVC riser was added from 19.98 to 0.35 ft bgs. Bentonite pellets were placed from
17.08 to 14.08 ft bgs to create a seal above the second screen. Bentonite chips were placed from 14.08 to
9.15 ft bgs. Neat bentonite cement grout was used as a surface seal from 9.15 to 1 ft bgs. Surface
completion included the installation of a 12-in. diameter by 12-in. deep cast iron weather proof well vault
set in a 2 ft by 2 ft surface concrete pad. An Ecology well identification tag (BJE 727) was attached to the
casing inside the vault.

Well development was conducted on August 4, 2015 using a 2-hp submersible pump to develop the lower
screen only since the upper screen was above the seasonal low water mark. A total of 2,945 gallons of
water was pumped, at a purge rate of 54.76 gpm. Well development was deemed complete when the
turbidity readings were less than 5 NTUs and the remaining parameters were within 10% of the previous
readings.

2.34 (9463 (399-1-92)

Well C9463 was drilled and cased from ground surface to a TD of 49.55 ft bgs. The drilling was
conducted on July 22, 2015.

Well construction took place between July 22, 2015 and July 23, 2015 using schedule 80, 6.75-in., OD
and 6-in. I.D. PVC sump, screens, and riser. The sump with cap was set at 48.88 to 45.31 ft bgs. The first
screen was placed from 45.31 to 35.31 ft bgs. The sump and first screen were surrounded by an 8-16
mesh sand from 49.55 to 35 ft bgs. A 5.01 ft blank riser was placed from 35.31 to 30.3 ft bgs. A bentonite
pellet seal was placed from 35 to 32.17 ft bgs. A second screen was placed from 30.3 to 20.3 ft bgs to
provide access to the PRZ during high water levels. The second screen was surrounded with 8-16 mesh
silica sand from 32.17 to 16.92 ft bgs. PVC riser was added from 20.3 to 0.7 ft bgs. Bentonite pellets were
placed from 16.92 to 14 ft bgs to create a seal above the second screen. Bentonite chips were placed from
14 t0 9.92 ft bgs. Neat bentonite cement grout was used as a surface seal from 9.92 to 2.3 ft bgs. Surface
completion included the installation of a 12-in. diameter by 12-in. deep cast iron weather proof well vault
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set in a 2 ft by 2 ft surface concrete pad. An Ecology well identification tag (BJE-730) was attached to the
casing inside the vault.

Well development was conducted on August 5, 2015 using a 2-hp submersible pump to develop the lower
screen only since the upper screen was above the seasonal low water mark. A total of 4,104 gallons of
water was pumped, at a purge rate of 76 gpm. Well development was deemed complete when the
turbidity readings were less than 5 NTUs and the remaining parameters were within 10% of the previous
readings.

2.35 (9464 (399-1-93)

Well C9464 was drilled from ground surface to a TD of 50.5 ft bgs. The drilling was started on

June 8, 2015 as a pilot hole. The pilot hole was drilled from ground surface using a 4-in. by 10 ft core
barrel to 50.5 ft bgs. The pilot borehole was cased using 6-in. OD casing from ground surface to 40 ft.
The pilot borehole was drilled in order to collect composite sieve samples to determine the required
screen size. Water was tagged at 31.6 ft bgs. On June 8, 2015 the borehole was backfilled using 30-mesh
silica sand. On July 6, 2015 the borehole was drilled using 10.75-in. OD casing from ground surface to
50.5 ft bgs, with an 8-in. by 10 ft core barrel. This process removed all of the 30-mesh silica sand.

Well construction took place on July 15, 2015 using schedule 80, 6.75-in. OD and 6-in. I1.D., PVC sump,
screens, and riser. The sump with cap was set at 48.05 to 44.54 ft bgs. The first screen was placed from
44.54 to 34.54 ft bgs. The sump and first screen were surrounded by an 8-16 mesh sand from 50.90 to
34.98 ft bgs. A 4.99 ft blank riser was placed from 34.54 to 29.55 ft bgs. A bentonite pellet seal was
placed from 34.98 to 32.18 ft bgs. A second screen was placed from 29.55 to 19.55 ft bgs to provide
access to the PRZ during high water levels. The second screen was surrounded with 8-16 mesh silica sand
from 32.18 to 16.97 ft bgs. PVC riser was added from 19.55 to 0.2 ft bgs. Bentonite pellets were placed
from 16.97 to 14.00 ft bgs to create a seal above the second screen. Bentonite chips were placed from
14.00 to 10.00 ft bgs. Neat bentonite cement grout was used as a surface seal from 10.00 to 3.2 ft bgs.
Surface completion included the installation of a 12-in. diameter by 12-in. deep cast iron weather proof
well vault set in a 2 ft by 2 ft surface concrete pad. An Ecology well identification tag (BJE-724) was
attached to the casing inside the vault.

Well development was conducted on August 5, 2015 using a 2-hp submersible pump to develop the lower
screen only since the upper screen was above the seasonal low water mark. A total of 1,090 gallons of
water was pumped, at a purge rate of 54.54 gpm. Well development was deemed complete when the
turbidity readings were less than 5 NTUs and the remaining parameters were within 10% of the previous
readings.

2.3.6  C9465 (399-1-94)
Well C9465 was drilled and cased from ground surface to a TD of 49.82 ft bgs on July 21, 2015.

Well construction took place on July 22, 2015 using schedule 80, 6.75-in. OD and 6-in. I.D., PVC sump,
screens, and riser. The sump with cap was set at 48.8 to 45.23 ft bgs. The first screen was placed from
45.23 to 35.24 ft bgs. The sump and first screen were surrounded by 8-16 mesh sand from 49.82 to

35 ft bgs. A 5 ft blank riser was placed from 35.24 to 30.24 ft bgs. A bentonite pellet seal was placed from
35 to 31.82 ft bgs. A second screen was placed from 30.24 to 20.24 ft bgs to provide access to the PRZ
during high water levels. The second screen was surrounded with 8-16 mesh silica sand from 31.83 to
16.92 ft bgs. PVC riser was added from 20.24 to 0.55 ft bgs. Bentonite pellets were placed from 16.92 to
14 ft bgs to create a seal above the second screen. Bentonite chips were placed from14 to 10 ft bgs. Neat
bentonite cement grout was used as a surface seal from 10 to 1.05 ft bgs. Surface completion included the
installation of a 12-in. diameter by 12-in. deep cast iron weather proof well vault set in a 2 ft by 2 ft
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surface concrete pad. A Washington State Ecology well identification tag (BJE 723) was attached to the
casing inside the vault.

Well development was conducted on August 5, 2015 using a 2-hp submersible pump to develop the lower
screen only since the upper screen was above the seasonal low water mark. A total of 3,002.36 gallons of
water was pumped, at a purge rate of 63.88 gpm. Well development was deemed complete when the
turbidity readings were less than 5 NTUs and the remaining parameters were within 10% of the previous
readings.

2.3.7 C9466 (399-1-95)

Well C9466 was drilled from ground surface to a TD of 50.3 ft bgs. The drilling was started on

June 6, 2015 as a pilot hole. The pilot hole was drilled from ground surface using a 4-in. by 10 ft core
barrel to 50.3 ft bgs. The pilot borehole was cased using 6-in. OD casing from ground surface to 40 ft.
The pilot borehole was drilled in order to collect composite sieve samples to determine the required
screen size. The borehole was backfilled using 30-mesh silica sand. On July 23, 2015 the borehole was
drilled using 10.75-in. OD casing from ground surface to 50.2 ft bgs, with an 8-in. by 10 ft core barrel.
This process removed all of the 30-mesh silica sand.

Well construction was conducted in July 27, 2015 using schedule 80, 6.75-in. OD and 6-in. I.D., PVC
sump, screens, and riser. The sump with cap was set at 49.44 to 45.91 ft bgs. The first screen was placed
from 45.91 to 35.92 ft bgs. The sump and first screen were surrounded by 8-16 mesh sand from 50.3 to
35 ft bgs. A 5 ft blank riser was placed from 35.92 to 30.92 ft bgs. A bentonite pellet seal was placed from
35 t0 31.96 ft bgs. A second screen was placed from 30.92 to 20.92 ft bgs to provide access to the PRZ
during high water levels. The second screen was surrounded with 8-16 mesh silica sand from 31.96 to
16.8 ft bgs. PVC riser was added from 20.92 to O ft bgs. Bentonite pellets were placed from 16.88 to

14.5 ft bgs to create a seal above the second screen. Bentonite chip were placed from14.5 to 10.16 ft bgs.
Neat bentonite cement grout was used as a surface seal from 10.16 to 2.8 ft bgs. Surface completion
included the installation of a 12-in. diameter by 12-in. deep cast iron weather proof well vault set in a 2 ft
by 2 ft surface concrete pad. An Ecology well identification tag (BJE 722) was attached to the casing
inside the vault.

Well development was conducted on August 6, 2015 using a 0.5-hp submersible pump to develop the
lower screen only since the upper screen was above the seasonal low water mark. A total of 500 gallons
of water was pumped, at a purge rate of 11 to 14 gpm. The pump would not successfully run for more
than 10 minutes at a time, causing well development to be prematurely concluded (before turbidity
dropped below 5 NTUs and field parameters stabilized).

2.3.8 (9467 (399-1-96)

Well C9467 was drilled from ground surface to a TD of 49.38 ft bgs. The drilling was started on

June 4, 2015 as a pilot hole. The pilot hole was drilled from ground surface using a 4-in. by 10 ft core
barrel to 49.38 ft bgs. The pilot borehole was cased using 6-in. OD casing from ground surface to 40 ft.
The pilot borehole was drilled in order to collect composite sieve samples to determine the required
screen size. Water was tagged at 31.45 ft bgs. On June 4, 2015 the borehole was backfilled using 30-mesh
silica sand. On July 23, 2015 the borehole was drilled using 10.75-in. OD casing from ground surface to
50.5 ft bgs, with an 8-in. by 10 ft core barrel. This process removed all of the 30-mesh silica sand.

Well construction was conducted in July 23, 2015 using schedule 80, 6.75-in. OD and 6-in. 1.D. PVC

sump, screens, and riser. The sump with cap was set at 48.38 to 44.87 ft bgs. The first screen was placed
from 44.87 to 34.88 ft bgs. The sump and first screen were surrounded by 8-16 mesh sand from 49.38 to
34.83 ft bgs. A 5 ft blank riser was placed from 34.88 to 29.88 ft bgs. A bentonite pellet seal was placed
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from 34.83 to 32.18 ft bgs. A second screen was placed from 29.88 to 19.88 ft bgs to provide access to
the PRZ during high water levels. The second screen was surrounded with 8-16 mesh silica sand from
32.18 to 14.1 ft bgs. PVC riser was added from 19.88 to 0.2 ft bgs. Bentonite pellets were placed from
16.84 to 14.1 ft bgs to create a seal above the second screen. Bentonite chips were placed from14.1 to
9.94 ft bgs. Neat bentonite cement grout was used as a surface seal from 9.94 to 2.8 ft bgs.Surface
completion included the installation of a 12-in. diameter by 12-in. deep cast iron weather proof well vault
set in a 2 ft by 2 ft surface concrete pad. An Ecology well identification tag (BJE 729) was attached to the
casing inside the vault.

Well development was conducted on August 5, 2015 using a 2-hp submersible pump to develop the lower
screen only since the upper screen was above the seasonal low water mark. A total of 3,570.68 gallons of
water was pumped, at a purge rate of 60.5 gpm. Well development was deemed complete when the
turbidity readings were less than 5 NTUs and the remaining parameters were within 10% of the previous
readings.

2.3.9 (9468 (399-1-97)

Well C9468 was drilled and cased from ground surface to a TD of 50 ft bgs. The drilling was conducted
between July 27, 2015 and July 28, 2015.

GWell construction took place on July 28, 2015 using schedule 80, 6.75-in. OD and 6-in. I.D., PVC
sump, screens, and riser. The sump with cap was set at 48.42 to 44.9 ft bgs. The first screen was placed
from 44.9 to 34.9 ft bgs. The sump and first screen were surrounded by an 8-16 mesh sand from 50 to
34.92 ft bgs. A 5 ft blank riser was placed from 34.9 to 29.9 ft bgs. A bentonite pellet seal was placed
from 34.92 to 32 ft bgs. A second screen was placed from 29.9 to 19.9 ft bgs to provide access to the PRZ
during high water levels. The second screen was surrounded with 8-16 mesh silica sand from 32 to 16.9 ft
bgs. PVC riser was added from 19.9 to 0.2 ft bgs. Bentonite pellets were placed from 16.9 to 13.87 ft bgs
to create a seal above the second screen. Bentonite chips were placed from13.87 to 9.76 ft bgs. Neat
bentonite cement grout was used as a surface seal from 9.76 to 1 ft bgs. Surface completion included the
installation of a 12-in. diameter by 12-in. deep cast iron weather proof well vault set in a 2 ft by 2 ft
surface concrete pad. An Ecology well identification tag (BJE 728) was attached to the casing inside the
vault.

Well development was conducted on August 6, 2015 using a 0.5-hp submersible pump in the lower
screen only. The upper screen was not developed since it was above the seasonal low water mark at the
time. A total of 465.5 gallons of water was pumped, at a purge rate of 13.33 gpm. Well development was
deemed complete when the turbidity readings were less than 5 NTUs and the remaining parameters were
within 10% of the previous readings.
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Table 2-7. Injection Well Construction Summary

Permanent Casing and Screen Annular Materials
Upper Screen
Well Well Riser Screen?/ Slot Surface Surface Annular Annular Filter Annular Filter
ID/Well TD Pipe? Lower Screen Size Sump? Seal® Seal® Seal¢ Seal® Pack’ Seal® Pack’
Name (ft bgs) (ft bgs) (ft bgs) (inches) | (ft bgs) (ft bgs) (ft bgs) (ft bgs) (ft bgs) (ft bgs) (ft bgs) (ft bgs)
C9460/ 50.90 0.70 - 20.39/ 20.39-30.39/ | 0.050/ | 45.39 - 0.00 — 1.00 - 10.20 — 14.10 - 16.89 — 31.99 - 34.92 -
399-1-89 30.39 - 35.39 35.39 - 45.39 0.050 48.90 1.00 10.20 14.10 16.89 31.99 34.92 50.90
C9461/ 51.03 0.70-20.42/ 20.42-30.43/ | 0.050/ | 45.44 - 0.00 — 1.20-9.87 9.87 — 14.10 - 16.83 - 31.95 - 34.90 -
399-1-90 30.43 -35.43 35.43 -45.44 0.050 48.95 1.20 14.10 16.83 31.95 34.90 51.03
C9462/ 50.17 0.35-19.98/ 19.98-29.98/ | 0.050/ | 44.97 - 0.00 — 1.00 -9.15 9.15 - 14.08 — 17.08 — 32.00 - 35.33 -
399-1-91 29.98 — 34.98 34.98 — 44.97 0.050 48.54 1.00 14.08 17.08 32.00 35.33 50.17
C9463/ 49.55 0.70-20.30/ 20.30-30.30/ | 0.050/ | 45.31 - 0.00 — 2.30-9.92 9.92 — 14.00 - 16.92 — 32.17 - 35.00 -
399-1-92 30.30-35.31 35.31-45.31 0.050 48.88 2.30 14.00 16.92 32.17 35.00 49.55
C9464/ 50.90 0.20-19.95/ 19.95-29.95/ | 0.050/ | 44.94 - 0.00 — 2.05 - 10.20 — 14.00 — 16.97 — 32.18 - 34.98 —
399-1-93 29.95-34.94 34.94 - 44,94 0.050 48.45 2.05 10.20 14.00 16.97 32.18 34.98 50.90
C9465/ 49.82 0.55-20.24/ 20.24-30.24/ | 0.050/ | 45.23 - 0.00 — 1.05 - 10.00 — 14.00 — 16.92 — 31.83 - 35.00 -
399-1-94 30.24-35.24 35.24 - 45.23 0.050 48.80 1.05 10.00 14.00 16.92 31.83 35.00 49.82
C9466/ 50.30 0.00-20.92/ 20.92-30.92/ | 0.050/ | 45.91 - 0.00 — 2.80 — 10.16 — 14.50 — 16.80 — 31.96 — 35.00 -
399-1-95 30.92 - 35.92 35.92 -4591 0.050 49.44 2.80 10.16 14.50 16.80 31.96 35.00 50.30
C9467/ 49.38 0.20-19.88/ 19.88-29.88/ | 0.050/ | 44.87 - 0.00 — 2.80-9.94 9.94 — 14.10 - 16.70 — 32.18 - 34.83 -
399-1-96 29.88 — 34.88 34.88 — 44.87 0.050 48.38 2.80 14.10 16.70 32.18 34.83 49.38
C9468/ 50.00 0.20-19.90/ 19.90-29.90/ | 0.050/ | 44.90 - 0.00 — 1.00 - 9.76 9.76 — 13.87 - 16.90 — 32.00 - 34.92 -
399-1-97 29.90 - 34.90 34.90 - 44.90 0.050 48.42 1.00 13.87 16.90 32.00 34.92 50.00
a. 6-in. schedule 80, PVC
b. Concrete
c.  Type I-ll Portland Cement grout
d.  3/8-in. bentonite crumbles
e. 3/8-in. bentonite pellets
f.  8-16 mesh Colorado Silica Sand
ft bgs = feet below ground surface
NA = not applicable
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Table 2-8. Injection Well Lower Screened Interval Development Summary

Initial
Water Pump Average
Level Intake Duration Flow Maximum Final Specific Total
Well ID/Well Date (ft Depth Pumped Rate Drawdown | Turbidity | Conductance Temperature | Gallons
Name Developed bgs) (ft bgs) | (minutes) (gpm) (ft) (NTU) (uS/cm) pH © Pumped
C9460/399-1-89 | 8/04/2015 31.37 40.10 69 44.60 2.91 3.25 475 7.37 16.89 ~3,077
C9461/399-1-90 | 8/04/2015 31.65 41.10 32 63.88 3.33 2.22 469 7.69 16.89 ~2,044
C9462/399-1-91 | 8/04/2015 32.00 41.10 42 54.76 0.33 4.01 475 8.62 16.87 ~2,945
C9463/399-1-92 | 8/05/2015 32.20 42.50 54 76.00 0.00 3.82 466 7.45 16.86 ~4,101
C9464/399-1-93 | 8/05/2015 32.05 42.50 20 54.54 0.12 1.96 472 7.71 16.88 ~1,090
C9465/399-1-94 | 8/05/2015 32.16 42.50 47 63.88 0.48 3.79 470 7.42 16.98 ~3,002
C9466/399-1-95 | 8/06/2015 31.30 42.40 30 12.5 2.63 19.00 476 7.45 16.97 ~500
C9467/399-1-96 | 8/05/2015 31.35 42.70 59 60.50 2.38 4.19 463 7.30 16.85 ~3,570
C9468/399-1-97 | 8/06/2015 31.05 42.40 35 13 0.11 2.08 490 7.22 16.92 ~465

ID = Identification

NTU = nephelometric turbidity unit

~ = approximately

ft bgs = feet below ground surface

gpm = gallons per minute
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3 Geologic Observations

Section 3.1 summarizes the general stratigraphy and depositional setting of the Pasco Basin and Hanford
Site, including the 300 Area. Section 3.2 provides detailed descriptions of geologic units encountered in
the Stage A enhanced attenuation area. Sectionn 3.3 provides well-specific geologic details encountered
during drilling of each borehole.

3.1 Geology of the 300 Area

The 300 Area is located along the southeastern margin of the Hanford Site within the Pasco Basin. The
principal stratigraphy of the Hanford Site in ascending age is as follows:

o Holocene surficial deposits

e Pleistocene Hanford formation sediments

e Post-Ringold/Pre-Hanford deposits (Cold Creek Unit) (not present under well field)

o Miocene-Pliocene Ringold Formation sediments

e Miocene Columbia River Basalt Group and interbedded Miocene Ellensburg Formation
sediments

Holocene surficial deposits in the 300 Area includes a thin veneer of surficial sediments consisting of
unconsolidated Holocene aeolian sands and loess, generally less than 16 ft in thickness. Locally, these
sediments have been removed from the well field during previous work to install, and later remediate, the
north process ponds, trenches and adjacent grounds (PNNL-18340, Borehole Completion and Conceptual
Hydrogeologic Model for the IFRC Well Field, 300 Area, Hanford Site).

The Hanford formation represents Pleistocene-age cataclysmic flood and inter-flood deposits and can be
principally divided into three major facies each deposited in different portions of the Pasco basin
(DOE/RL-2002-39, Standardized Stratigraphic Nomenclature for the Post-Ringold-Formation Sediments
Within the Central Pasco Basin). These facies include a gravel-dominated facies, a sand-dominated facies
and a fine-grained interbedded sand-and silt-facies. The gravel-dominated facies is deposited throughout
the central portion of the Pasco basin roughly following the Columbia River forming several bars to the
south of gable ridge across most of the Hanford Site. These gravels were deposited by the highest energy
flow paths of the cataclysmic floods. The sand-dominated facies is principally deposited to the south of
gable ridge extending across the bulk of the Hanford Site to the foot of rattle snake ridge and overlies
much of the Hanford gravels, where present, in this area. The sand-dominated facies were deposited by
intermediate- to low-flow floodwaters. The fine-grained interbedded sand- and silt-dominated facies is
deposited on the margins of the Pasco basin and were deposited by slack water deposits at the peripheries
of the cataclysmic flood channels (DOE/RL-2002-39). The 300 Area lies in the main channel of the flood
waters, consequently, only the gravel-dominated facies of the Hanford formation are present in the

300 Area (PNNL-18340). The Hanford gravels in the 300 Area are up to 50 ft thick.

Calcareous sediments of the Cold Creek Unit separate the Hanford formation from the Ringold
Formation, and represent mainstream alluvial, calcic paleosol, sidestream alluvial, colluvial, and
overbank-aeolian environments marginal to the ancestral Columbia River. These sediments are not
present at the 300-FF-5 OU, although gravels belonging to the Cold Creek Unit are found to the north and
west of the OU (WHC-EP-0500, Geology and Hydrology of the 300 Area and Vicinity, Hanford Site,
South Central Washington).

The Ringold Formation is primarily composed of fluvially-derived sand and gravel. The Ringold
Formation, in descending order, consists of the Upper Ringold Unit (primarily gravelly sand), Unit "E" of
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the Ringold Formation (primarily sandy gravel), the Ringold Lower Mud (primarily silt and fine sand)
and Unit "A" of the Ringold Formation (primarily sandy gravel). Two discontinuous mud and silt
intervals are reported (WHC-SD-EN-TI-052, Phase | Hydrogeologic Summary of the 300-FF-5 Operable
Unit, 300 Area) within the Ringold Unit "E" gravels in the 300 Area. These units are potentially
important because they may create semi-confined conditions in the 300 Area. Thickness of the Ringold
Formation ranges from approximately 95 to 144 ft in the vicinity of the 300 Area (PNNL-18340).

Unit "E" of the Ringold Formation is dominated by clast-supported gravels. It is estimated that Unit "E"
has a thickness of 50 to 65 ft. Based on two nearby wells (wells 399-1-16D and 399-1-17C), the contact
between the Hanford formation and Unit "E" of the Ringold Formation is located at approximately 40 to
50 ft bgs (DOE/RL-2014-13).

The Ringold Lower Mud Unit sequence is composed of crudely laminated clay and silt and appears to be
continuous across the operable unit. The lower mud sequence is approximately 30 to 40 ft thick. Based on
two nearby wells (wells 399-1-16D and 399-1-17C), the Ringold Lower Mud Unit is located at
approximately 115 to 120 ft bgs (DOE/RL-2014-13).

Gravels of the Ringold Formation Unit A are not present in the 300 Area (DOE/RL-2014-13).

The Ringold Formation is underlain by flood basalt flows of the Miocene Columbia River Basalt Group.
The uppermost basalt unit encountered in the 300 Area is the Ice Harbor Member. The basalt surface dips
towards the northwest (i.e., towards the axis of the Cold Creek syncline). Depth to basalt from surface
ranges from approximately 193 ft at the western boundary of the 300 Area to approximately 175 ft
adjacent to the river (DOE/RL-2014-13).

During this project, only the gravel-dominated unit of the Hanford formation and Ringold Unit E gravels
were encountered. Ringold Unit E was not fully penetrated.

3.2 Geology of the Stage A Enhanced Attenuation Area

This section includes detailed lithologic descriptions of units encountered across the Stage A enhanced
attenuation area.

Disturbed surface sediments and natural back fill of the 316-2 North Process Pond and 316-5 300 Area
Process Trenches are comprised of Hanford formation sediments. This material is dark gray to very dark
gray colored, matrix to clast supported, very poorly sorted sandy cobble gravel and clast supported gravel
with no apparent fabric. Large boulders are often present throughout the fill material as well. Bedding and
grading may be present in fill material as a relic of layering from the back-fill process. Fill in the 316-5
Process Trenches is present from ground surface to 16 to 18 ft bgs. Fill in the 316-2 North Process Pond
extends from ground surface to no greater than 24 ft bgs, and disturbed surface sediments surrounding the
trenches and ponds extend from ground surface to approximately 2 ft. The base of fill material often had
very little resistance to drilling and produced very low- to no-recovery due to lack of moisture, and lack
of cohesion.

The Hanford formation underlies the Stage A area between 2 ft and 50 ft bgs. It ranges in color from gray
to dark grayish brown to black. The sediment is comprised principally of unconsolidated poorly-sorted,
clast-supported slightly-silty, sandy pebble- to cobble-gravel. Grain size ranges widely from silt to
boulders. Bedding, where present, ranges from 4-in. to several feet thick and typically exhibits normal
grading with no apparent fabric in core. Beds less than 4 ft thick typically exhibit better overall sorting
and better apparent grading than thicker beds. The formation contains abundant, sporadic, very-well-
sorted, open-matrix beds and lenses of nearly 100% basalt. These matrix free beds and lenses range in
thickness from a few inches up to 6 ft and are very discontinuous (often, not traceable between boreholes
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placed as close as 3 to 4 ft apart). Lithology of the Hanford formation across the well field is prominently
comprised of 70 to 99% sub-angular basalt, and 1% to 30% well rounded, intermediate composition
porphyritic volcanics, quartzite, and gneiss. Sand composition typically range between 85% and 90%
mafic medium to very-coarse granules, with 10% to 20% fine to medium quartz-felsdpar granules. Silt
matrix in the Hanford formation typically does not exceed 15%.

Rip up clasts of silt and gravelly silt are present in abundance throughout the Hanford formation as
encountered sporadically throughout the well field. Rip up clasts are typically composed of non- to very-
well indurated massive to finely laminated silt, clayey silt and gravelly silt. The rip up clasts encountered
throughout the well field range in size from a few inches up to 4 ft. Rip up clasts are typically colored
olive brown to brown.

The base of the Hanford formation generally exhibits a relatively continuous bed of very well sorted,
normal graded open framework gravel grading from very-fine pebbles to large-cobbles gravel. This open
framework gravel generally is found resting atop a sharp contact with silt belonging to the Ringold
Formation. Where Ringold silt is not present at the contact, gravels from both units are blended together
over a 2to 5 ft interval.

A silty sand and silt fine-grained Ringold subunit identified in (PNNL-18340) that overlays the Ringold E
gravels in the vicinity of the South Process Ponds was not encountered throughout the phosphate injection
well field. Though stratigraphically equivalent, discontinuous sand lenses were encountered in the top few
feet of the Ringold Unit E gravles in some of the deep wells associated with this project.

The Ringold Formation Unit E gravel is present across the well field encountered in wells between 37 and
50.5 ft bgs. The Ringold Formation encountered under the phosphate injection well field typically
consists of olive-yellow-brown colored, semi-consolidated- to well-consolidated, well-rounded ,matrix-
supported, felsic-dominated, sandy gravels, silty sandy gravels, with 6-in. to 2 ft thick discontinuous beds
of, gravelly-sand and sand. Gravels typically are moderately-well sorted, very well rounded, ranging in
size from fine pebbles to large cobbles. Lithology of the Ringold Formation throughout the well field is
composed of greater than 60% well rounded, iron stained, quartzite, intermediate compaosition porphyritic
volcanics, gneiss, and granitiods and less than 40% basalt, andesite, and andesite lapilli tuff. Mafic clasts
are typically less rounded and less altered. Sand fractions in gravels and in sand beds are very-fine to
medium-grained, composed of 85% to 95% quartz feldspar with 5% to 15% mafic composition with up to
10% gold and silver muscovite mica. Silt fractions in gravels range from 0% to 20% of bulk composition
and are typically olive yellow to tan colored and range from non-clayey to moderately clayey with no- to
—moderate plasticity. Rindold Formation sediments throughout the well field generally have a low to
moderate reaction to hydrochloric acid (HCI).

Of particular interest in this project is the intermittent presence of an oxidized zone and a reduced zone
encountered below 44 ft bgs within the Ringold Formation under the well field. The oxidized zone ranges
in color from faint brown to yellow to bright orange and does not appear to be associated with any
particular strata type. The strongest oxidation appears in wells farthest to the east within and proximal to
the former 316-2 North Process Pond and is fiant to absent in wells to the west of the former pond. The
reduced zone is present immediately below the oxidized zone (where present) and ranges in color from
faint blue gray to blue green, and also does not appear to be associated with a specific strata type.
Furthermore, the boundary between the oxidized and reduced zone (where the oxidized zone is present)
does not appear to be coincident with any particular sediment texture or type and does not appear to be
controlled by any particular sediment type or boundaries between sediment types. The oxidized and
reduced zones range in thickness from 4-in. to 6 ft or more with anoxic zones extending to the base of the
deepest holes penetrated across the well field at 50 ft.
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3.3  Well-Specific Geology

This section provides details of lithologic units encountered in each borehole drilled in the Stage A area.
Wells are organized by type. For full lithologic descriptions of geology encountered in each borehole,
please refer to the borehole logs included in the Appendices.

3.3.1 Ten PRZ Wells: Well Specific Geology

This section summarizes the geology encountered while drilling the 10 PRZ wells. The colors noted in
this section were taken from a Munsell Color?3 chart. Borehole logs are provided in Appendix A.

3311 (8930 (399-1-69)

Well C8930 was drilled to a TD of 40.5 ft bgs on June 17, 2015. Only Hanford formation was
encountered in this well.

Disturbed Hanford formation, and possibly fill, was encountered from ground surface to 12 ft bgs
comprised of 2.5Y3/2 very dark grayish brown, unconsolidated, poorly-sorted- to very-poorly-sorted,
very fine pebbles to boulders up to 250mm with a sand matrix. Gravels grade from coarse pebbles to
boulders from 8 to 12 ft towards the base of the interval.

Hanford formation was encountered in this well from 12 to 40 ft bgs. Sandy gravel was encountered from
12 to 21 ft bgs consisting of 2.5Y3/2 very dark grayish brown colored moderately-well sorted, very-fine-
to medium-pebbles with sparse boulders up to 250 mm with fine to very coarse sand of 95% mafic
composition. From 21 to 29 ft bgs slightly silty sandy gravel was encountered composed of poorly sorted
fine- to coarse-pebbles of with very fine to medium sand and 10-15% non-plastic silt colored 2.5Y3/2
very dark grayish brown. From 29 to 30 ft, a one foot layer of slightly clayey coatings on open matrix
clasts was encountered. Sandy gravel was encountered from 29 to 34 ft bgs composed of bimodal medium
pebbles and small cobbles of 80% mafic composition with very fine to very coarse 90% mafic sand
colored 5Y4/2 olive gray. From 34.2 to 39 ft bgs sandy gravel was encountered composed of moderately
sorted very-fine- to coarse-pebbles of 90% mafic composition with poorly sorted 95% mafic sand.

A slight downward fining sequence was noted through this interval. From 39 to 40.5 ft bgs, silty gravel
consisting of poorly sorted very fine pebbles to small cobbles of 95% basalt, 5% felsics with a matrix of
non plastic silt colored 2.5Y4/2 dark grayish brown.

Of particular interest in this well is the presence of a 2-in. thick black bed of moderately sorted clayey
silty sandy gravel located from 34 to 34.2 ft bgs composed of medium- to very-coarse pebbles of 99%
basalt with very fine to very coarse 99% mafic sand colored 2.5Y2.5/1 (black).

33.12 8932 (399-1-71)

Well C8930 was drilled to a TD of 40 ft bgs on June 16, 2015. Only Hanford formation was encountered
in this well.

Disturbed Hanford formation was encountered from ground surface to 3 ft bgs consisting of 5YR3/2 dark
reddish brown, poorly sorted sandy gravel ranging in size from fine pebbles to large cobbles.

Hanford formation was encountered in this well from 3 ft to TD of 40 ft bgs. From 3 to 16 ft bgs, 2.5Y
4/3 reddish brown sandy gravel was encountered comprised of poorly sorted fine pebbles to small
boulders up to 120mm with a matrix of slightly silty sand of 40% mafic/ 60% felsic composition. From
16 to 30 ft bgs, 7.5Y 3/1 very dark gray colored, poorly sorted, sandy gravel is present comprised of 60%

3 Munsell Color 2013 is a copyright of X-Rite, Incorporated. All rights reserved.
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very fine pebbles to small cobbles of 40% mafic, 60% felsic gravel with a matrix of 30% fine to coarse
sand with up to 10% low plastic silt.

At 17 ft bgs, a 6-inch (in). gravelly clay rip up clast was encountered. From 26.5 to 28 ft bgs, a 1.5 ft
diameter rip up clast of silty sandy gravel was encountered composed of 40% gravel, 30% fine to medium
sand and 30% medium plastic silt. No color was recorded for these rip up clasts.

From 30 to 40 ft bgs, 7.5Y4/1 dark gray colored, sandy gravel was encountered comprised of poorly
sorted very-fine pebbles to small-cobbles up to 120 mm of 60% mafic, 40% felsic gravel with a matrix of
20% fine to very coarse sand with up to 10% silt. Of particular note in this well was the lack of a
discernible oxic and anoxic zone.

3.3.1.3 (8935 (399-1-73)

Well C8935 was drilled to a TD of 40.5 ft bgs between June 10, 2015 and June 11, 2015. Only Hanford
formation was encountered in this well.

Disturbed Hanford formation was encountered from ground surface to 5 ft bgs. This material consisted of
unconsolidated, 2.5Y4.1 dark gray colored, very poorly sorted, Hanford formation of 80% basalt gravel
up to 120mm in size with 50/50 mafic:felsic sand.

Hanford formation was encountered from 5 ft to TD at 40.5 ft bgs. Poorly sorted, fine pebble- to small
cobble, silty sandy gravel colored 2.5Y5/3 brown was encountered from 5 to 16 ft bgs. From 16 to

18.5 ft bgs, gravel of well-rounded, medium- coarse-pebbles of 99% basalt, colored 2.5Y5/1black was
encountered. A 6-in. thick bed of very well sorted silty gravel containing medium- to coarse-pebbles
colored 2.5 Y3/1 very dark gray was encountered. From 19 to 25 ft, poorly sorted clayey silty sandy
gravel colored 2.5Y 4/2 dark grayish brown was encountered comprised of very fine to very coarse
pebbles with sparse small cobbles. From 25 to 30 ft bgs, dark gray to dark grayish brown, sandy gravel to
silty sandy gravel was encountered. From 30 to 31 ft bgs, gravelly silt was encountered containing up to
60% non-plastic 2.5Y2.5/1 black silt with 30% very-fine- to fine-pebbles of 90% basalt. From 31 to

34 ft bgs, moderately sorted fine-pebble to small-cobble silty sandy gravel was encountered. From 34 to
35 ft bgs, Gravel of fine to medium pebbles of 95% basalt was encountered. From 35 to 40 ft bgs,
moderately sorted, silty sandy gravel containing very fine pebbles to small cobbles of 70% basalt, with
medium to coarse sand of 85% basalt was encountered.

Of particular interest was the pervasive anoxic zone coloration of sediments from 31-40 ft bgs colored
GLEY1 3/1 very dark greenish gray. Also of note was the notable lack of oxic yellowish orange
coloration above the anoxic zone that was observed in other wells.

Another point of interest is that radiological contamination was encountered between 18.5 ft and 30 ft bgs
with an 18,000 dpm beta, gamma spike at the 6-in. black clay coated open matrix gravel bed and drops off
to 3,000 dpm beta gamma between 19 ft and 20 ft then continues do drop of towards background between
20 ft and 30 ft bgs. It may be possible that the contamination at 18.5 to 19.5 ft may have been confined to
that bed and was drug downward by drilling. It should also be noted that the horizontal extent of the
contamination may be localized to a few feet since contamination was not identified in the adjacent
borehole 399-1-72 (C8924) located 4 ft to the east.

3.3.1.4 (8935 (399-1-75)
Well C8935 was drilled to TD on June 9, 2015. Only Hanford formation was encountered in this well.

Fill material of Hanford formation was encountered from ground surface to 14 ft bgs consisting of poorly
sorted sandy gravel with clasts ranging from very-fine pebbles to small cobbles of 60% mafic, 40% felsic

3-5



SGW-59465 REV 0

composition with fine to medium sand matrix colored 2.5Y3/3 gray. The driller noted having to hold back
pressure on the drill head to prevent it from nearly free falling through the sediments as a testament to
how loose the sediments were through this sediment.

Hanford formation was encountered in this well from 14 ft to the TD of 40.5 ft bgs. From 14 to 35 ft bgs,
sandy gravel was encountered composed of 2.5Y3/1 very dark gray, very poorly sorted, very fine pebbles
to large cobbles of 60% mafic, 40% felsic composition with fine to coarse sand of 60% mafic, 40% felsic
composition. From 35 to 40.5 ft bgs slightly silty sandy gravel was encountered composed of 2.5Y 3/1
very dark gray colored, poorly sorted very fine pebbles to large cobbles of composition similar to the
above unit. No significant variation in lithology from the accepted description of the Hanford formation
was noted at this borehole.

3.3.15 (8941 (399-1-77)

Well C8941 was drilled to a TD of 40.17 ft bgs on June 30, 2015. Only Hanford formation was
encountered in this well.

Fill or disturbed Hanford formation was encountered from ground surface to 4 ft bgs composed of
2/5Y3/3 dark olive brown colored sandy gravel consisting of poorly sorted very fine pebbles to large
cobbles of 60% mafic, 40% felsic composition with medium sand of 60%mafic, 40% felsic composition.
Back fill may extend to 16 ft bgs at this location exhibited by the presence of boulders, and the presence
of rip up clasts below 16 ft bgs in this well.

Hanford formation was encountered from 4 to TD of 40 ft bgs in this well. From 4 to 16 ft bgs, sandy
gravel colored 2.5Y3/3 dark olive brown was encountered composed of very poorly sorted very fine
pebbles to large cobbles of 60% mafic, 40% felsic composition with 25% and 30% fine to very coarse
sand of 60% mafic, 40% felsic composition. From 16 to 21 ft the same gravels coarsen down ward with
maximum clasts ranging up to 250mm diameter boulders. From 21 to 40 ft, 2.5Y3/1 very dark gray
colored very-poorly sorted sandy gravel was encountered composed of very fine pebbles to boulders
ranging up to 250 mm in diameter with up to 30% poorly sorted mafic dominated sand forming the
matrix. At 38 ft bgs, a 1.25 ft lens or bed of near open matrix, very well sorted well rounded gravel of
small cobbles was noted with up to 15% clayey silt coating clasts. Color was not noted for this sub-unit.

Of particular notice in this well is the presence of abundant rip up clasts. At 25 ft bgs, a 9-in. diameter rip
up clast of 80% silt, 20% find sand colored 2.5Y4/3 olive brown was encountered. At 28 ft bgs, a 6-in. rip
up clast colored 2.5Y5/2 grayish brown was encountered composed of 60% fine sand, 30% sub-round
gravel.

3.3.1.6 (C9450 (399-1-79)

Well C9450 was drilled to a TD of 40 ft bgs on June 18, 2015. Only Hanford formation was encountered
in this well.

Natural fill or disturbed Hanford formation was encountered from ground surface to 17.5 ft bgs composed
of 2.5Y 6/1 gray to 2.5Y4/2 dark grayish brown colored sandy gravel consisting of moderately sorted
very fine pebbles to small cobbles of 60% felsic, 40% mafic composition with very fine coarse sand of
80% felsic, 20% mafic composition.

Hanford formation was encountered from 17.5 ft to the TD of 40 ft bgs. From 17.5 to 23 ft bgs, sandy
gravel was encountered comprised of 65% moderate sorted, rounded- to sub-rounded, very-fine-pebbles
to small-cobbles with very fine to coarse sand colored 2.5Y4/2 dark grayish brown. From 23 to 30 ft bgs,
gravels of the same makeup fine considerably with improved sorting ranging from very fine- to coarse-
pebbles with poorly sorted sand colored 2.5Y4/1 dark gray. From 30 to 40 ft bgs, moderately sorted sandy
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gravel was encountered composed of very fine- to very-coarse-pebbles with poorly sorted sand colored
2.5Y4/1 dark gray. No unique sub-units were noted in this well.

3.3.1.7 (9452 (399-1-81)

Well C9452 was drilled to a TD of 40.7 ft bgs on June 30, 2015. Only Hanford formation was
encountered in this well.

Natural fill and disturbed Hanford formation was encountered from ground surface to 3 ft bgs, composed
of 2.5Y3/3 very dark olive brown sandy gravel consisting of moderately sorted, very fine pebbles to very
coarse pebbles of 60% mafic, 40% felsic composition with poorly sorted sand matrix.

Hanford formation was encountered from 3 ft to TD of 40.7 ft bgs. From 3 to 9 ft bgs, poorly sorted
sandy gravel was encountered consisting of very vine pebbles to small boulders of 60% mafic, 40% felsic
composition with poorly sorted sand of 60% mafic, 40% felsic composition. From 9 to 21 ft bgs, 2.5Y3/1
very dark gray colored, poorly sorted sandy gravel was encountered composed of similar composition to
the above interval, but the with maximum gravel size decreasing to large cobbles. From 21 to 40.7 ft bgs,
sandy gravel continued from the above intervals but the modal abundance of gravel ranged from very fine
to very coarse pebbles, with 20% large cobbles up to 200 mm in diameter. This interval was noted as
2.5Y3/2 dark grayish brown.

Of interest in this unit, at 28 ft bgs, a 1 ft thick bed or lens of nearly open matrix, well sorted, silty gravel
was encountered consisting of 85% gravel and 15% silt. No further details were recorded.

33.18 C9454 (399-1-83)

Well C9454 was drilled to a TD of 39.98 ft bgs on June 24, 2015. Only Hanford formation was
encountered in this well.

From ground surface to 3.2 ft bgs, silty sand colored 2.5Y3/2 very dark grayish brown was encountered
composed of fine to coarse silty sand of 40% mafic, 60% felsic composition with 5% fine pebbles to
small cobbles of 70% mafic, 30% felsic composition. Slightly silty sandy gravel was encountered from
3.2to 17 ft bgs composed of 54% poorly sorted fine pebbles to large cobbles of 50% mafic, 50% felsic
composition with 40% fine to coarse sand colored 2.5Y4/1 dark gray. Sand was encountered from 17 to
28 ft bgs consisting of 2.5Y4/3 dark grayish brown colored, 95% fine to medium sand of 60% mafic, 40%
felsic composition with trace silt and up to 3% gravel. From 28 to 39.7 ft bgs, poorly sorted sandy gravel
was encountered composed of very fine pebbles to large cobbles of 70% mafic, 40% felsic composition
with poorly sorted sand of 60% mafic, 40% felsic composition. This unit was noted as 7.5 YR 2.5/1 black
in color.

An agglomerated rip up clast of 2.5Y5/1 gray colored micaceous, low plastic silt with 30% moderately
sorted angular very fine pebbles to small cobbles of 60% mafic, 40% felsic composition and 10% coarse
sand of 60% mafic, 40% felsic composition with no reaction to HCI.

Of particular interest is a 1-in. thick pervasively colored oxic band colored 2.5YR3.4 dark reddish brown
noted at 36 ft within the sandy gravel unit.

33.19 C9456 (399-1-85)

Well C9456 was drilled to a TD of 40.5 ft bgs on June 25, 2015. Only Hanford formation was
encountered in this well.

From ground surface to 2.7 ft bgs, slightly silty sandy gravel was encountered composed of 35%
moderately sorted medium pebbles to small cobbles of 70% mafic, 30% felsic composition with fine to
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coarse sand of 60% mafic, 40% felsic composition with up to 15% 2.5Y3/3 dark olive brown colored silt.
Sandy gravel was encountered from 2.7 to 17 ft bgs composed of 50% poorly sorted very fine pebble to
large cobbles of 65% mafic, 35% felsic composition with poorly sorted sand of 60% mafic, 40% felsic
composition colored 2.5Y 4/1 dark gray. From 17 to 40 ft bgs, slightly silty sandy gravel was encountered
consisting of 45% poorly sorted fine pebbles to very coarse pebbles with 2% large cobbles of 60% mafic,
40% felsic composition with well sorted coarse to very coarse of 60% mafic, 40% felsic composition
colored 2.5Y 3/1 very dark gray. From 34 ft bgs, and 39 ft bgs, two lenses of very well sorted, almost
matrix free well- to sub-rounded gravels of coarse to very coarse pebbles was encountered.

Within the above units, at 18 ft bgs is a 2-in. thick horizon of clayey gravel colored 2.5Y6/4 light
yellowish brown with a strong reaction to HCI. No other notes were made on this bed. A 6-in. thick lens
of silty sandy gravel was encountered composed of 40% gravel, 40% non plastic silt colored 2.5Y6/4
light yellowish brown with 20% very fine sand.

3.3.1.10 C9458 (399-1-87)

Well C9458 was drilled to ground surface to 40 ft bgs on June 23, 2015. Only Hanford formation was
encountered in this well.

Gravelly sand was encountered from ground surface to 2.8 ft bgs composed of 70% fine to coarse sand of
40% mafic, 60% felsic composition with 20% moderately sorted very fine pebbles to very coarse pebbles
of 70% mafic, 30% felsic composition with up to 10% silt colored 2.5Y3/2 very dark grayish brown. from
2.8 to 23 ft bgs, sandy gravel was encountered composed of very poorly sorted very fine pebbles to
boulders of 60% mafic, 40% felsic composition with very fine to coarse sand of 40% mafic, 60% felsic
composition with 10% silt colored 2.5Y 4/1 dark gray. A one ft thick Silty gravel lens was encountered
from 23 to 24 ft composed of 70% moderately sorted medium pebble to small cobble with coarse sand of
80% mafic, 20% felsic composition colored 2.5Y 4/1 dark gray. From 24 to 37 ft bgs, sandy gravel was
encountered composed of 45% moderately sorted very fine- to coarse-pebbles of 60% mafic, 40% felsic
composition with fine to very coarse sand of 50% mafic, 50% felsic composition with 10% silt colored
2.5Y 3/1 very dark gray. Silty gravel was encountered from 37 to 40 ft bgs composed of 75% poorly
sorted, well rounded, fine pebbles to small cobbles of 70% mafic, 30% felsic composition with 10%
coarse sand of 80% mafic, 20% felsic composition with up to 15% silt.

3.3.2 Eleven Aquifer Monitoring Wells: Well Specific Geology

This section summarizes the geology encountered during the drilling of 11 aquifer monitoring wells. The
borehole logs are provided in Appendix B.

3321 C9408 (399-1-65)

Stratigraphic units identified during the drilling of well C9408 include the Hanford formation and
Ringold formation.

Well C9408 was drilled from ground surface to a TD of 49.7 ft bgs. The gravel pad at this site extends
from ground surface to 0.4 ft bgs. Hanford formation sediments were encountered from 0.4 to 40 ft bgs.
Sub-rounded, fine pebble to cobble, sandy gravel colored 2.5Y 4/1 dark gray was encountered from 0.4 to
30 ft bgs. From 30 to 38 ft bgs, silty sandy gravel of sub-rounded, fine pebbles to cobbles colored 2.5Y
4/1 very dark gray was encountered. From 38 to 40 ft bgs, sandy gravel of sub-rounded, fine pebbles to
cobbles colored 2.5Y 4/1 very dark gray was encountered. Ringold Formation sediments were
encountered from 40 to 49.7 ft bgs. Sub-rounded, fine pebble to cobble, sandy gravel colored 10YR 6/6
brownish yellow was encountered from 40 to 44.5 ft bgs. From 44.5 to 49.7 ft bgs, medium to very coarse
micaceous sand colored 10YR 5/3 to 10YR 3/2 brown to very dark grayish brown was encountered.
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3.3.2.2 (C9409 (399-1-66)

Stratigraphic units identified during the drilling of well C9409 include the Hanford formation and
Ringold Formation.

Well C9409 was drilled from ground surface to a TD of 50.1 ft bgs. The gravel pad at this site extends
from ground surface to 0.8 ft bgs. Hanford formation sediments were encountered from 0.8 to 37.5 ft bgs
poorly sorted, well rounded, fine pebble to small cobble, sandy gravel colored 2.5Y 4/2 dark grayish
brown was encountered from 0.8 to 13 ft bgs. From 13 to 19 ft bgs, sandy gravel of moderate to poorly
sorted, fine pebbles to coarse pebbles colored 2.5Y 2.5/1 black was encountered. From 19 to 23 ft bgs,
silty sandy gravel of moderately sorted, well rounded, fine pebbles to coarse pebbles colored 2.5Y 3/2
very dark grayish brown was encountered. From 23 to 26 ft bgs, silty gravel of well rounded, medium
pebbles to small cobbles colored 2.5Y 4/3 very dark grayish brown was encountered. From 26 to

29 ft bgs, sandy gravel of moderate to poorly sorted, fine pebbles to large cobbles colored 2.5Y 3/2 very
dark grayish brown was encountered. Sub-rounded, fine pebble to cobble, sandy gravel colored 10YR 6/6
brownish yellow was encountered from 40 to 44.5 ft bgs. Yellowish brown coloration was most intense at
the first upper most occurrence of oxidation and gradually became less pronounce with depth. The
strongest oxidation in this instance appears to have been coincident with a transition from very porous
sediments to less porous fine grained sediments. Ringold Formation sediments were encountered from
44.5 to 49.7 ft bgs, composed of medium to very coarse micaceous sand colored 10YR 5/3 to 10YR 3/2
brown to very dark grayish brown.

3.3.23 (8931 (399-1-70)
Stratigraphic units identified during the drilling of well C8931 include the Hanford formation.

Well C8931 was drilled from ground surface to a TD of 48.9 ft bgs. The gravel pad at this site extends
from ground surface to 0.75 ft bgs. Hanford formation sediments were encountered from 0.75 to

48.9 ft bgs. Poorly sorted, sub-rounded to sub-angular, fine pebble to cobble, silty sandy gravel colored
5YR 3/2 dark reddish brown was encountered from 0.75 to 3 ft bgs. From 3 to 14 ft bgs, silty sandy
gravel of poorly sorted, angular to sub-rounded, fine pebbles to cobbles colored 2.5YR 4/3 reddish brown
was encountered. From 14 to 32 ft bgs, silty sandy gravel of poorly sorted, angular to round, fine pebbles
to cobbles colored 7.5YR 3/1 very dark gray was encountered. Possible Ringold Formation rip up clast
observed at 17 ft bgs. Rip up clasts consist of micaceous fine grain sand/silt approximately 80% felsic.
From 32 to 45 ft bgs, silty sandy gravel of poorly sorted, sub-rounded to well rounded, pebbles to cobbles
colored 7.5YR 4/1 dark gray was encountered. From 45 to 48.9 ft bgs, silty sandy gravel of sub-angular to
sub-rounded, fine pebbles to cobbles colored 7.5YR 3/1 very dark gray was encountered. Silt present
from 45 to 48.9 ft bgs shows very low plasticity.

3.32.4 8934 (399-1-72)

Well C8934 was drilled from ground surface to 48.1 ft bgs. Only Hanford formation was encountered in
this borehole.

Poorly sorted sandy gravel was encountered from ground surface to 4 ft bgs comprised of 60% to 70%
sub-rounded fine pebbles to small cobbles and 30% to 40% very fine to coarse sand colored 2.5Y4/2 dark
grayish brown. From 5 to 15 ft bgs, mafic dominated poorly sorted sandy gravel was encountered
composed of 60% very fine pebbles to small cobbles with 30% poorly sorted sand with 10% silt colored
10YR4/3 brown. From 15 to 19 ft bgs a very well sorted, open framework unit of sandy gravel coarsening
downward coarsening to gravel was encountered comprised of 75% to 85% sub-rounded very fine
pebbles gradually grading to coarse pebbles of 95% basalt with 25% to 15% coarse mafic sand. The
bottom 6-in. of this coarsening unit has up to 25% clayey silt matrix colored 2.5Y3/4 light olive brown
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which would make it a silty gravel bed. This 6-in. unit is laterally equivalent to the silty gravel bed that
expressed radiological contamination as high as 18,000 dpm beta/gamma. Radiological contaminant
levels in this bed in this borehole were not detectable. From 19 to 30 ft bgs a well sorted sandy gravel unit
was encountered consisting of well rounded very fine pebbles to coarse pebbles grading to fine-to coarse-
pebbles of 95% basalt with medium to coarse mafic sand matrix colored 2.5Y4/2 dark grayish brown.
From 30 to 40 ft bgs, very poorly sorted sandy gravel was encountered composed of very well rounded
very fine pebbles to small cobbles of 80% basalt with medium to very coarse mafic sand matrix colored
2.5Y2.5/1 black. From 40 to 48 ft bgs, well sorted mafic dominated sandy gravel was encountered
comprised of 57% to 80% very fine pebbles to coarse pebbles with coarse to very coarse mafic sand
matrix. From 44 to 48.1 ft bgs, sediments are stained to a pervasive GLEY?2 4/1 dark greenish gray
coloration.

3.3.25 (8937 (399-1-74)

Stratigraphic units identified during the drilling of well C8937 include the Hanford formation and
Ringold Formation.

Well C8937 was drilled from ground surface to a TD of 50.07 ft bgs. The gravel pad at this site extends
from ground surface to 0.15 ft bgs. Hanford formation sediments were encountered from 0.15 to 46 ft bgs.
Poorly sorted, sub-angular to sub-rounded, fine pebble to cobble, silty sandy gravel colored 2.5Y 3/3 dark
olive brown was encountered from 0.15 to 14 ft bgs. From 14 to 34 ft bgs, silty sandy gravel of poorly
sorted, sub-angular to sub-rounded, fine pebbles to cobbles colored 2.5Y 3/1 very dark gray was
encountered. At 18 ft bgs a small carbonate lens about 0.05 ft in thickness and of 2.5Y 8/1 white color
was identified. At 25 ft bgs a gravel lens about 0.9 ft in thickness consisting of sub-rounded to well
rounded small cobbles was identified. From 34 to 46 ft bgs, silty sandy gravel of moderate sorted, sub-
angular, fine pebbles to cobbles colored 2.5Y 3/1 very dark gray was encountered. Ringold Formation
sediments were encountered from 46 to 50.07 ft bgs. Sub-rounded to well rounded, fine pebble to cobble,
silty sandy gravel colored 2.5Y 2.5/1 black was encountered from 46 to 50.07 ft bgs. Silt present from

46 to 50.07 ft bgs shows low plasticity.

3.3.2.6 8940 (399-1-76)

Stratigraphic units identified during the drilling of well C8940 include the Hanford formation and
Ringold Formation.

Well C8940 was drilled from ground surface to a TD of 50.85 ft bgs. The gravel pad at this site extends
from ground surface to 0.25 ft bgs. Hanford formation sediments were encountered from 0.25 to 47 ft bgs.
Poorly sorted, sub-rounded, fine pebble to cobble, sandy gravel colored 2.5Y 3/3 dark olive brown was
encountered from 0.25 to 8.5 ft bgs. From 8.5 to 21 ft bgs, silty sandy gravel of moderate sorted, sub-
angular to sub-rounded, fine pebbles to cobbles colored 2.5Y 3/1 very dark gray was encountered. From
21 to 47 ft bgs, silty sandy gravel of very poorly sorted, angular to rounded, fine pebbles to cobbles
colored 2.5Y 3/1 very dark gray was encountered. At 38 ft bgs a silt/sand lens about 2 ft in thickness
colored 2.5Y 5/4 light olive brown was identified. Ringold Formation sediments were encountered from
47 to 50.85 ft bgs. Moderate sorted, sub-rounded, cobble, silty sandy gravel colored 2.5Y 4/3 to 2.5Y
2.5/1 olive brown to black was encountered from 47 to 50.85 ft bgs. Color gradient present from 47 to
50.85 ft bgs appears to be second graded contact between the oxidizing/reducing zones.

3.32.7 (8942 (399-1-78)

Stratigraphic units identified during the drilling of well C8942 include the Hanford formation and
Ringold Formation.
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Well C8942 was drilled from ground surface to a TD of 50.3 ft bgs. The gravel pad at this site extends
from ground surface to 0.5 ft bgs. Hanford formation sediments were encountered from 0.5 to 41 ft bgs.
Sub-rounded, pebble to cobble, sandy gravel colored 2.5Y 4/2 dark grayish brown was encountered from
0.5 to 18 ft bgs. From 18 to 21 ft bgs, sandy gravel of sub-rounded, pebbles to small cobbles colored 2.5Y
4/3 brown was encountered. From 21 to 31 ft bgs, silty gravel of sub-rounded, fine pebbles to coarse
pebbles colored 2.5Y 4/2 dark grayish brown was encountered. From 31 to 41 ft bgs, sandy gravel of sub-
rounded, fine pebbles to cobbles colored 2.5Y 4/1 dark gray was encountered. Ringold Formation
sediments were encountered from 41 to 50.3 ft bgs low plasticity mud of color 2.5Y 3/1 very dark gray
was encountered from 41 to 46 ft bgs. From 46 to 50.3 ft bgs, sandy gravel of sub-rounded to rounded,
fine pebbles to coarse pebbles colored 2.5Y 2.5/1 black was encountered.

3328 C9451 (399-1-80)

Stratigraphic units identified during the drilling of well C9451 include the Hanford formation and
Ringold Formation.

Well C9451 was drilled from ground surface to a TD of 50.5 ft bgs. The gravel pad at this site extends
from ground surface to 0.5 ft bgs. Hanford formation sediments were encountered from 0.5 to 50.5 ft bgs.
Poor to moderate sorted, sub-angular to sub-rounded, pebble to cobble, sandy gravel colored 2.5Y 3/3
dark olive brown was encountered from 0.5 to 9.8 ft bgs. From 9.8 to 29 ft bgs, silty sandy gravel of
poorly sorted, sub-angular to sub-rounded, fine pebbles to coarse cobbles colored 2.5Y 3/1 very dark gray
was encountered. From 29 to 50.5 ft bgs, silty gravel of angular to rounded, fine pebbles to coarse cobbles
colored 2.5Y 3/2 brownish black was encountered. Ringold Formation rip up sediments were encountered
from 41 to 49 ft bgs. Rip up sediments consists of poorly sorted, sub-angular, pebbles to cobbles colored
2.5Y 5/6 light olive brown. At 48.5 ft bgs the sediment changes color from 2.5Y 5/6 light olive brown to
2.5Y 2.5/1 black.

3.3.29 (9453 (399-1-82)

Stratigraphic units identified during the drilling of well C9453 include the Hanford formation and
Ringold Formation.

Well C9453 was drilled from ground surface to a TD of 51 ft bgs. The gravel pad at this site extends from
ground surface to 0.2 ft bgs. Hanford formation sediments were encountered from 0.2 to 40.5 ft bgs.
Moderately sorted, rounded, pebble, silty sand colored 10YR 4/3 brown was encountered from 0.2 to

3 ft bgs. From 3 to 18.2 ft bgs, sandy gravel of moderately sorted, sub-rounded to rounded, cobbles
colored 5Y 6/1 gray was encountered. From 18.2 to 19.8 ft bgs, well sorted, medium grain sand colored
2.5Y 6/1 gray was encountered. From 19.8 to 28.5 ft bgs, sandy gravel of moderately sorted, sub-rounded
to well rounded, cobbles colored 2.5Y 6/1 gray was encountered. From 28.5 to 40.5 ft bgs, sandy gravel
of poorly sorted, sub-rounded to well rounded, cobbles colored 2.5Y 5/1 gray was encountered. Ringold
Formation sediments were encountered from 40.5 to 51 ft bgs. Moderately sorted, sub-rounded to well
rounded, coarse pebble, gravelly silty sand colored 2.5Y 6/6 olive yellow was encountered from 40.5 to
41.7 ft bgs. From 41.7 to 51 ft bgs, sandy gravel of well sorted, sub-rounded to well rounded, fine cobbles
colored GLEY 2 4/1 dark bluish gray was encountered. Organic material was identified at 44.5 ft bgs.

A sand lens was also present from 47 to 49 ft bgs.

3.3.2.10 C9455 (399-1-84)

Stratigraphic units identified during the drilling of well C9455 include the Hanford formation and
Ringold Formation.

Well C9455 was drilled from ground surface to a TD of 60 ft bgs. The gravel pad at this site extends from
ground surface to 0.9 ft bgs. Hanford formation sediments were encountered from 0.9 to 40 ft bgs.
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Sub-angular to sub-rounded, pebble to cobble, silty sandy gravel colored 2.5Y 3/3 dark olive brown was
encountered from 0.9 to 4 ft bgs. From 4 to 16 ft bgs, silty sandy gravel of poorly sorted, sub-angular to
sub-rounded, fine pebbles to cobbles colored 2.5Y 3/1 very dark gray was encountered. From 16 to

39 ft bgs, silty sandy gravel of angular to sub-rounded, fine pebbles to cobbles colored 2.5Y 3/1 very dark
gray was encountered. At 18 ft bgs a carbonate lens about 0.1 ft in thickness colored 2.5Y 8/1 white was
identified. Light yellowish brown 2.5Y 6/3 clay surrounds gravel clasts from 29 to 29.5 ft bgs. From 39 to
40 ft bgs, gravel of sub-rounded, pebbles colored 2.5Y 3/1 very dark gray was encountered. Ringold
Formation sediments were encountered from 40 to 60 ft bgs. Sub-angular, coarse pebble, silty gravel was
encountered from 40 to 41 ft bgs. From 41 to 46 ft bgs, 2.5Y 2.5/1 black mud was encountered. Organic
material was identified at 43 ft and 45 ft bgs. From 46 to 53 ft bgs, silty sandy gravel of sub-rounded, fine
pebbles to cobbles colored 2.5Y 2.5/1 black was encountered. From 53 to 58 ft bgs, silty sand of well
sorted, sub-rounded, very fine to fine grains colored GLEY 1 3/1 very dark gray was encountered. Sub-
angular to sub-rounded, poorly sorted, fine pebble to cobble, silty sandy gravel colored 2.5Y 2.5/1 black
was encountered from 58 to 60 ft bgs.

3.3.2.11 C9457 (399-1-86)

Stratigraphic units identified during the drilling of well C9457 include the Hanford formation and
Ringold Formation.

Well C9457 was drilled from ground surface to a TD of 50.1 ft bgs. The gravel pad at this site extends
from ground surface to 0.25 ft bgs. Hanford formation sediments were encountered from 0.25 to 41 ft bgs.
Sub-angular to sub-rounded, fine pebble to coarse pebble, silty sandy gravel colored 2.5Y 3/2 very dark
grayish brown was encountered from 0.25 to 3.3 ft bgs. From 3.3 to 22 ft bgs, silty sandy gravel of poorly
sorted, angular to sub-rounded, fine pebbles to small boulder colored 2.5Y 3/1 very dark gray was
encountered. Ringold Formation rip up sediments were encountered from 22 to 25 ft bgs. Rip up
sediments consists of mud with low to no plasticity. From 25 to 32 ft bgs, silty sandy gravel of sub-
angular to sub-rounded, fine pebbles to cobbles colored 2.5Y 3/1 very dark gray was encountered. From
32 to 41 ft bgs, silty sandy gravel of sub-rounded to well rounded, fine pebbles to cobbles colored 2.5Y
3/1 very dark gray was encountered. Ringold Formation sediments were encountered from 41 to

50.1 ft bgs. Poorly sorted, sub-rounded to well rounded, fine pebbles to cobbles colored 2.5Y 4/3 olive
brown was encountered from 41 to 49 ft bgs. From 49 to 50.1 ft bgs, silty sandy gravel of sub-rounded to
well rounded, fine pebbles to cobbles colored 2.5Y 5/1 black was encountered.

3.3.3 Nine Injection Wells: Well Specific Geology

This section summarizes the geology encountered while drilling the nine injection wells as part of the
phosphate injection well field. The colors noted in this section were taken from a Munsell Color chart.
Appendix C contains the borehole logs.

3.3.3.1 (9460 (399-1-89)

Well C9460 was drilled from ground surface to at TD of 50.5 ft bgs. Hanford formation and Ringold
Formation were encountered in this borehole.

From ground surface to 2 ft bgs, disturbed Hanford formation gravels and poorly developed slightly
humasy gravely soil was encountered colored very dark grayish brown 2.5Y 3/2.

The Hanford formation was encountered from 2 to 42ft bgs characterized by the presents of mafic
dominated sandy gravels and slightly sandy gravels. From 2 to 21 ft bgs, poorly sorted sandy gravel was
encountered composed of 60% grading to 55% very fine pebbles to large cobbles with 30% to 40%
poorly sorted sand matrix colored very dark gray 2.3Y3/1. From 21 to 38 ft bgs, moderately poor sorted
slightly silty sandy gravel was encountered composed of 65% very fine pebbles to small cobbles with
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20% poorly sorted sand with up to 15% low plastic silt. A lense of silt matrix colored 10YR6/3 pale
brown appeared infill the gravel from 21 to 21.8 ft bgs.

Ringold Formation was encountered between 42 ft bgs to this borehole TD at 50.5 ft bgs characterized by
felsic dominated silty sandy gravel. From 38 to 42 ft bgs, slightly silty gravelly sand was encountered
composed of 60% mafic dominated coarse sand with 25% well sorted small cobbles with silt colored
5YR3/1 very dark gray. At 42 ft bgs a sharp contact was encountered. From 42 to 50.5 ft bgs, moderately
well sorted silty sandy gravel was encountered composed of 50% to 60% well rounded felsic dominated
very fine pebbles to small cobbles with 20% to 30% felsic dominated fine to medium grained silty sand of
moderate plasticity.

An oxic zone pervasively colored 5 YR 4/2 dark reddish gray was encountered from 42 to 48 ft bgs with a
sharp change in color at 48 ft to a pervasive GLEY1 3 /1 very dark grey extending to TD.

3332 C9461 (399-1-90)

Well C9461 was drilled from ground surface to 51.03 ft bgs. In this borehole, Hanford formation was
encountered from ground surface to 44 ft bgs. Ringold may extend from 44 ft bgs in this borehole.

Disturbed Hanford formation was encountered from ground surface to 4 ft bgs composed of poorly sorted
gravelly sand composed of 80% mafic dominated medium to coarse sand with 20% poorly sorted mafic
dominated very fine pebbles to small cobbles. This interval appeared to gradually grade to the underlay
strata.

Hanford formation was encountered from 4 to 44 ft bgs. From 4 to 44 ft bgs, very poorly sorted mafic
dominated slightly silty sandy gravel was encountered composed of 45% to 50% very fine pebbles to
large cobbles up to 200 mm with 35% to 40% mafic dominated poorly sorted silty sand matrix colored
2.5Y3/1 gray to 2.5Y3/1 very dark gray. Within this unit at 22 ft a one ft thick lense or bed of well sorted
silty gravel with small cobbles was encountered. At 26 ft and at 28 ft bgs 1-in. thick silt lenses were
encountered colored olive brown 2.5Y 5/6

From 44 ft to the TD of 51.03 ft there was a notable change shift from mafic dominated material to felsic
dominated material. The silty sandy gravel in the lower portion of the borehole was composed of fine to
medium grain sand and poorly sorted, sub rounded gravels.

An anoxic zone pervasively colored GLEY1 3/2 very dark grayish green was encountered from 44 ft to
TD of 51.03 ft bgs with patchy colorations of 2.5Y5.1 black.

3.3.3.3 (9462 (399-1-91)

Well C9462 was drilled to a TD of 50.17 ft bgs. Only Hanford formation was encountered in this
borehole.

Disturbed Hanford formation was encountered from ground surface to 4 ft consisting of sandy gravel
composed of 80% moderately well sorted mafic, medium pebbles to very coarse pebbles with 20% mafic
dominated poorly sortred sand colored 2.5Y3/2 dark olive brown.

From 4 ft to 31 ft bgs, very poorly sorted sandy gravel was encountered composed of mafic dominated
60% fine pebbles to boulders up to 260 mm with 30% mafic dominated poorly sorted sand colored

2.5 Y3/1 very dark gray. From 31 to 50 ft bgs, moderately poor sorted slightly silty sandy gravel was
encountered composed of mafic dominated very fine pebbles to large cobbles with very poorly sorted
mafic dominated silty sand colored very dark grayish brown similar to above. Angularity in this unit
appeared to express an increase in roundness with size. From 33 to 35 ft bgs, a large rip up clast of 80%

3-13



SGW-59465 REV 0

mica rich 2.5Y5/4 light olive brown silt with 20% very fine sand was encountered. No oxic or anoxic
zone colorations were identified in this borehole.

3.3.3.4 (9463 (399-1-92)

Well C9463 was drilled to a TD of 49.55 ft bgs. Only Hanford formation was encountered in this
borehole.

From ground surface to 3.2 ft bgs well sorted aeolian sand was encountered colored 2.5 Y 3/3 dark olive
brown. From 3.2 to 49.55 ft bgs the borehole was characterized by Hanford formation, and was composed
of mafic dominated silts, sands, and gravels colored 2.5Y3/1 very dark gray. There were three silty gravel
lenses encountered in this borehole located at 28 ft bgs, 38 ft bgs, and 44 ft. The lenses were composed of
well rounded gravels and silt.

3.3.3.5 (9464 (399-1-93)

Well C9464 was drilled from ground surface to a TD of 50.5 ft bgs. Only Hanford formation was
encountered in this borehole.

From ground surface to 3.5 ft bgs, well sorted micaceous, aeoliand sand was encountered colored brown
10YR4/3. From 3.5 to 16 ft bgs downward coarsening moderately to very poorly sorted silty sandy gravel
was encountered composed of mostly mafic 60% very fine pebbles to large cobbles grading to boulders
with a matrix of silty non-plastic mafic dominated, poorly sorted sand colored 2.5Y3/2 very dark grayish
brown. From 16 to 35 ft bgs, moderately sorted sandy gravel was encountetered composed of mafic
dominated 70% very fine pebbles to small cobbles with 20% poorly sorted mafic sand colored similar to
above. A very large rip up clast was encountered from 29.5 to 36 ft bgs composed of 100% moderately
plastic silt mottled light yellowish brown and dark grayish borwn 2.5Y6/3 and 2.5Y3/2 respectively.

A bed of silty gravel was encountered below the rip up clast from 36 to 38 ft bgs composed of 78%
poorly sorted fine pebbles to small cobbles of 30% basalt, 70% felsic quartz and interediat volcanics with
20% very clayey matrix colored 2.5Y4/1 dark gray. From 38 to 47 ft bgs moderately slightly silty sandy
gravel was encountered composed of 75% mafic dominated very fine to very coarse pebbles with 15%
poorly sorted mafic sand and 15% very plastic silt colored 3.5Y4/1 dark grayish brown.

A second clay lens or rip up clast was encountered in this borehole from 47 ft to the TD of 50.5 ft bgs
colored 2.5 Y 5/3 light olive brown.

3.3.3.6 C9465 (399-1-94)

Well C9465 was drilled to a TD of 50.17 ft bgs. Aeolian sand, Hanford formation and Ringold Formation
were encountered in this boerehole. Well sorted, medium grained aeolian sand 2.5 Y3/3 dark olive brown
was encountered from ground surface to 3.6 ft bgs. At 3.6 ft bgs the sand graded into the underlying
Hanford formation

Hanford formation was encountered from ground surface to 43 ft bgs. From 3.6 to 14 ft, moderately poor
sorted mafic dominated sandy gravel was encountered composed of 60% fine pebbles to large cobbles
with 30% poorly sorted silty sand matrix colored 2.5Y3/1 dark gray. From 14 to 43 ft bgs, moderately
poor sorted mafic dominated slightly silty sandy gravel was encountered composed of 55% very fine
pebbles to large cobbles with 30% poorly sorted silty sand and 15% silt colored 2.5 Y3/1 very dark gray.
The Hanford formation has a sharp contact with underlying Ringold Formation

Ringold Formation was encountered from 43 ft to TD of 51.17 ft bgs in this borehole. This unit was easily
differentiated from overlying Hanford formation by its high felsic sand and drastic color change. This unit
is composed of moderately poor sorted slightly silty sandy gravel consisting of 55% well rounded very
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fine pebbles to small cobbles of 50% mafic, 50% felsic composition with 30% felsic dominated fine to
medium sand with low plastic silt. At 57 ft bgs, a 1-in. thick well sorted medium grained sand lens was
encountered colored 5YRA4/6 yellowish red. This bed exhibits strong oxidation with a gradual transition
below 47 ft bgs to an anoxic zone pervasively colored GLEY12.5/10Y greenish black.

3.3.3.7 C9466 (399-1-95)

Well C9466 was drilled to 50.5 ft bgs. Hanford formation and Ringold Formation was encountered in this
borehole.

Hanford formation was characterized by predominately mafic silts, sands and gravels. The Hanford
formation was observed from 3 to 39 ft bgs. Points of interest in this section of the borehole were at

18 ft bgs and at 38 ft bgs. At 18 ft bgs a 1 ft thick rip up clast composed of 2.5Y6/2 yellowish brown
colored silty sandy gravels with a very strong reaction to HCI. At 18 ft bgs, a 1 ft thick bed of well sorted,
sandy gravel of well rounded mafic fine- to very coarse-pebbles was encountered. At 38 ft bgs, a 1 ft
thick lens or bed of well sorted open matrix mafic pebble gravel was encountered. This bed was
encountered resting atop a sharp contact with underlying Rindold Formation gravels.

Ringold Formation was encountered from 39 to TD of 50.5 ft bgs. This unit was easily differentiated from
Hanford formation by its greater felsic composition, lighter olive yellow color and inproved rounded
gravels. From 39 to 44 ft bgs, moderately well sorted sandy gravel was encountered composed of 75%
very well rounded medium to coarse pebbles of 70% felsic composition with 30% fine to medium felsic
sand matrix colored 2.5YR5/1 gray. From 44 to TD of 50.5 ft bgs, moderately sorted slightly silty sandy
gravel was encountered composed of 70% very well rounded medium pebbles to small cobbles of 70%
felsic composition with 15% very fine to medium felsic sand and 15% clayey silt colored 10 YR 6/3 light
yellowish brown.

Of particular interest in this borehole was an oxic zone of pervasive 10 YR 6/8 brownish yellow
coloration with decreasing color intensity with depth from 46 to 49 ft bgs with a sharp transition to an
anoxic zone at 49 ft with a pervasive coloration of GLEY 2 5/1 bluish gray extending to the base fo the
borehole.

3.3.3.8 (C9467 (399-1-96)

Well C9467 was drilled to 50 ft bgs. Hanford formation and Ringold Formation were encountered in this
borehole.

Disturbed Hanford formation and reworked poorly developed soil was encountered from ground surface
to 3 ft bgs composed of very poorly sorted silty sandy gravel comprised of 40% mafic dominated fine
pebbles to small cobbles with poorly sorted silty sand matrix colored 2.5Y5/1 light olive brown. From

13 to 22 ft bgs, moderately poor sorted mafic dominated silty sandy gravel was encountered composed of
50% very fine pebbles to small cobbles with poorly sorted sand matrix colored similar to above. From

22 to 31 ft bgs mafic dominated gravelly sand was encountered composed of 60% poorly sorted sand with
30% very fine pebbles to large cobbles. From 31 to 35 ft bgs, gravelly sand was encountered composed of
60% mafic dominated poorly sorted sand with very fine to fine pebbles colored 2.5Y4/1 dark gray. From
35 to 40 ft bgs, a very well sorted gravel unit of small cobbles was encountered. From 40 to 42 ft bgs,
sandy gravel was encountered composed of well sorted normal graded sandy gravel composed of 60%
fine- to medium to medium pebbles with 5 % clayey silt coating clasts. This bed rests atop a sharp contact
with underlying sandy gravel. From 42 to 44.5 ft, poorly sorted mafic gravelly sand similar, to above
units, was encountered.

A rip up clast of very fine felsic sandy silt was encountered from 28 to 30.5 ft bgs.
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Ringold Formation was encountered in this borehole from 42 ft to the TD of 50 ft bgs. From 44.5 to

48 ft bgs, moderately poor sorted quartz felsic dominated silty sandy gravel was encountered composed of
very fine pebbles to small cobbles with 30% micaceous fine sand with 30% slightly clayey silt. From

48 ft to TD of 50 ft bgs, 100% sand was encountered composed of 80% medium felsic sand colored
2.5Y5/4 light olive brown.

An anoxic zone of pervasive GLEY?2 3/1 very dark bluish gray coloration was encountered from 44.5 to
48 ft bgs. No orange oxic zone was discernible above the anoxic zone in this borehole.

3.3.3.9 (9468 (399-1-97)

Well C9468 was drilled to 50 ft bgs. Hanford formation and Ringold Formation were encountered in this
borehole.

Hanford formation was encountered from ground surface to 39.5 ft bgs. From ground surface to 16 ft bgs,
unconsolidated , poorly sorted sandy gravel of the typical of Hanford formation was encountered
composed of 50% gravel and 40% sand with up to 10% colored 2.5Y3/2 very dark grayish brown. This
unit grades to lower units. From 16 to 39.5 ft bgs, very poorly sorted, mafic dominated slightly silty sandy
gravel was encountered composed of 50% very fine pebbles to large cobbles with 35% poorly sorted sand
and up to 15% silt colored 21.5Y3/2 very dark grayish brown. Within this unit at 25 ft bgs, 3-in. thick very
well sorted open matrix gravel lens or bed of coarse pebbles was encountered.

Ringold Formation was encountered from 39.5 ft to the borehole TD of 50 ft bgs. From 39.5 to

44.8 ft bgs, felsic dominated moderately well sorted gravelly sand was encountered composed of 60%
well sorted medium sand of 80% quartz-feldspar with 30% very fine- to coarse-pebble gravel with 10%
silt colored 10YR®6/3 pale brown. From 44.8 to 50 ft bgs, well sorted slightly silty gravelly sand was
encountered composed of 60%felsic dominated well sorted, micaceous medium sand with 25% very-fine-
to very coarse pebbles with 15% silt.

A zone of pervasive 2.5 Y 2.5/1 black coloration was encountered from 48 ft to the TD of 50 ft bgs in this
borehole. Carbonized wood chips about 200 mm long by 50mm wide were encountered in the anoxic
zone in the lower two ft of this borehole. The color changed from 10YR 6/3 pale brown to 2.5 Y 2.5/1
black. In addition to the color change at 44.8 ft bgs, there was wood in the sediments at approximately 48
ft bgs.
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4 Waste Management

Waste created during the drilling of the 30 boreholes was managed in accordance with DOE/RL-2000-56,
Waste Management Plan for the 300-FF-5 Operable Unit, and was characterized to the extent necessary
to meet the requirements of DOE/RL-2011-41, Hanford Site Strategy for Management of Investigation
Derived Waste. Investigation derived waste generated throughout the scope of this project included
cuttings from both the vadose zone and groundwater saturated zone, purgewater and miscellaneous solid
waste such as sampling equipment, plastic, paper, and personal protective equipment.

4.1 Drill Cuttings

All drilling cuttings from both the vadose zone and groundwater saturated zone was collect in a tip
dumpster and transferred to a ROLL-OFF bin located on site. Two ROLL-OFF bins were used over the
course of this project. In addition to drill cuttings, miscellaneous solid waste was also disposed of in the
ROLL-OFF bins. This waste was disposed of at the Environmental Repository and Disposal Facility.

4.2 Purgewater

Purgewater was collected during well development in accordance with DOE/RL-2009-39, Investigation-
Derived Waste Purgewater Management Action Memorandum, and DOE/RL-2009-80, Investigation
Derived Waste Purgewater Management Work Plan. Purge water was transferred directly from the wells
to purgewater trucks. Purge water trucks transported and disposed all purge water generated throughout
the scope of this project to the Modular tanks facility on Site.
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5 Civil Survey

The well locations were surveyed in accordance with CHPRC procedure SGRP-PRO-SMP-52857
(GRP-EE-01-1.6), Survey Requirements and Techniques, on August 10, 2015. 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 locations of the boreholes are presented in
Table 5-1 and the reports are located in the Appendices.

Table 5-1. Civil Survey Summary

Top of Well Vault
Northing? Easting? Elevation®
Well ID Number Well Name (m) (m) (m)

PRZ Monitoring Wells

C8930 399-1-69 116505.03 594169.73 114.54
C8932 399-1-71 116508.84 594126.33 114.738
C8935 399-1-73 116494.22 594081.69 114.781
C8939 399-1-75 116475.62 594098.69 114.819
C8941 399-1-77 116460.56 594118.72 115.071
C9450 399-1-79 116463.09 594154.88 114.778
C9452 399-1-81 116454.92 594090.9 114.887
C9454 399-1-83 116427.4 594152.48 114.939
C9456 399-1-85 116451.42 594175.5 114.799
C9458 399-1-87 116478.8 594138.62 114.85

Aquifer Monitoring Wells

C8931 399-1-70 116508.83 594125.04 114.743
C8934 399-1-72 116494.16 594080.16 114.824
C8937 399-1-74 116475.26 594097.65 114.822
C8940 399-1-76 116460.62 594117.79 115.106
C8942 399-1-78 116463.17 594153.7 114.763
C9408 399-1-65 116481.19 594164.48 114.617
C9409 399-1-66 116504.97 594168.41 114.514
C9451 399-1-80 116454.78 594089.52 114.881
C9453 399-1-82 116427.47 594151.78 114.943
C9455 399-1-84 116451.41 594174.47 114.836
C9457 399-1-86 116478.66 594137.74 114.865
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Table 5-1. Civil Survey Summary

Top of Well Vault

Northing? Easting? Elevation®
Well ID Number Well Name (m) (m) (m)
Injection Wells
C9460 399-1-89 116467.59 594087.17 114.698
C9461 399-1-90 116478.21 594102.77 114.812
C9462 399-1-91 116489.07 594118.24 114.874
C9463 399-1-92 116466.66 594132.82 114.943
C9o464 399-1-93 116470.77 594116.97 114.911
C9465 399-1-94 116479.65 594130.8 114.882
C9466 399-1-95 116488.32 594143.85 114.707
C9467 399-1-96 116473.85 594146.2 114.673
C9468 399-1-97 116480.09 594157.77 114.546

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

b North American Vertical Datum of 1988 (NAVD88) values rounded to 0.001 m.

m = meters

PRZ = partially rewetted zone
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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 Holt Services Inc. (drilling contractor) participated in the acceptance
inspection of all thirty wells on August 12, 2015. 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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for the 300-FF-5 Operable Unit Supplemental Post ROD Field Investigation, Rev.0, CH2M
HILL Plateau Remediation Company, Richland, Washington

WHC-EP-0500, 1991, Geology and Hydrology of the 300 Area and Vicinity, Hanford Site, South Central
Washington, Westinghouse Hanford Company, Richland, Washington

WHC-SD-EN-TI-052, 1992, Phase | Hydrogeologic Summary of the 300-FF-5 Operable Unit, 300 Area,
Rev. 0, Westinghouse Hanford Company, Richland, Washington
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Appendix A
Well Documentation for PRZ Monitoring Wells

e Well Summary Sheet
e Borehole Log

¢ Final Survey Report



SGW-59465 REV 0

This page intentionally left blank.



SGW-59465 REV 0

WELL SUMMARY SHEET Start Date:  6/17/15 page 1 of 1.
Finish Date: 8/6/15
Well ID:  C8930 Well Name: 399-1-69
Location: 300 Area N of PNNL Project. 30 Mopitoring/Injection Wells in 300-FF-5 OU
Prepared By:  Tessa Clark Date: — ﬂ&"m. Date:

30.7'- 35.7'bgs
2.375"0D PVC Blank Casing:
35.7'-384'

Construction Materials:
Concrete: 0.80'- 0.84' bgs
Suface Seal: 0.84'- 9.70" bgs
Bentonite Chips: 9.70 - 25.90’
Bentonite Pellets: 25.90'- 29.50'
8/16 Mesh Filter Pack Sand:

29.5- 40.00'bgs

All temporary 6” OD casing
removed 6/17/15.

Signature: 7 -Z__ 4-28-\5 Signature: et ‘ 6’/Z 576‘
CONSTRUCTION DATA Depth in GEOLOGIC/HYDROLOGIC DATA
Description Diagram Feet G[ao%hic Lithologic Description

Surface Completion: |

2'x2'x 0.75' bgs Flush mount concrete % . 0.0 - 0.4: Gravel Drill Pad, G

pad w/brass survey marker. f \ 0.4 - 12.0: Sandy Gravel, sG

13 1/2"OD Protective Monument: 3 )

0.0’- 0.8’ bgs 1

X : X >|

Permanent Well: X[ |
X 1 X

2.375”0D PVC Blank: 0.7’- 30.7’ bgs x| X = 12.0 - 29.0: Silty Sandy Gravel, msG
XN X 4

2.375”"0D PVC 0.020-slot Screen: k x X

2 ] Depth to Water: 29.30"bgs (6/17/15)

X 29.0 - 39.0: Sandy Gravel, sG

4 39.0 - 40.0: Silty Gravel, mG

Total Depth = 40.00'bgs (6/17/15)

OD = outside diameter

bgs = below ground surface

Centralizers: top of sump & bottom

of last blank riser.

A-1
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BOREHOLE LOG

Page ! of 4
Date:§.17.15

Well ID: £ 9930 Well Name: 349. |-£ Location: 306 Aw,.. A.Pwoeess Pouls
Project: 3s0 A& n Sﬁﬁ 15\. !\i“ Remed i) Adion Reference Measuring Point: C?n: A 5“&“.
Sample ) Sample Description Comments
Depth Graphic e - — - —
e [yre [ Bowe | roo | Gre e S oo SRl SO Ieate) | Repe e, Tira ety
No. |Recovery ' "Max Particle Size, Rge‘actign to HCI il Sampler Size? Water Legvel '
o 0.0-0.4 : G_m,‘ ?ul Senie w/suﬂeﬂ- h"{&l ("—‘03
_ aelon- 12 Sandy bovel 56, (75286 25-30%5 <SZn)
_ rwod-pr-setd. vod. oW, b v.egbl. A . pes -
_ £ 15 Xbs L SXMB e Meha. Siad. Vole. L A8mm 3 ADan, "ﬁ' Kuovow'\
_ K D A 841, e, bonp, v.vmcang.h&é.
s L2 %ﬁ ‘é b. 2.5Y 3 .MM sh bown. N S'zﬁ.s.
_ 3;: 3 wh. m‘.w/ Al
— e &
| C 3; 15 coapsen - Setd: wprsoHe sdb-endlimpie
n 10 of ISKWN./S Belsic el i Vele. ! wlve,
o — @_ sobany, 3. Yooe, . 25V K v deh, amishh bpwn-
o> 120-21 sl s Vs (7D?(G'-1°X,S_, 1)
o %[ m Lo, o Sovn pbl. /=209 ¢ bl et 6Gmp. Lt/ 115" aus,
T 2'¢‘?¢M\.\I.\<.>ﬂ¢k. -J/ weradd. £ovie. 5. .8 ‘\S’SM.\/SX
| é« SIS, . uncamsaliddl ok ~pod cxn 0/AE). 25V K v dik,
. IR TETH ~euich. ben,
_25- <15 med, S“*L w.endd, v .- m. ghl. ..;/2"% c.'u- o 13,: a3,
- | e Sl b oheve. i
26 — @ S5 '1°‘! similee dp ol w/ 3005 am.chl. £} v . 14.5-30 : Redeill
i =goeBl "2 spns. voradd. rs, G il 233 a3, O rteovery.
i S 23" 3 3G (G, 2038 10%m )
_LL :;’_:arf: pe.scd. Le ) veow. endd. m.pbl-Sm.cb).
| - 2 _ 70%'30”"6“/39‘%1 Mevo > inh Vole, w / ‘\QJ% 1) of 15‘-1q_': a.3.
1< —] Salaid E N ' ﬁﬁ &yuhvy e, Jub- . l 'H’n.. ” ashic, Yow delade
- )3 ¢ sy 15Y £ v.ben. h.bove. vowK. oxn /L
_T X 528 2528 0 sl !Eéaé&!sl asb (oG, 30X3 ,o-155n )
N y RIS N zev.e.ob). of So¥bsl] frox felsi nd> | WT @29 30 Qi;{gs
25 = tad \ole. oy bomm. =M. ~rade. I lgie.
%0 —1 — l aegtiesihh, 25 % ¢ 4 ags) brown. pb. g
_l i3 '7~°"5°1wd.. I ) v be. eoos \
| SRS 21 34 oMK sondy, G o) 3655, 30X 5 | s¥a )il
_l3s. Sl 65D o, avold. o000, wf € pb). (birecdd) 1) i
1o W5 o7 XN/ 0% 1 A\ e dM vE.-v.L. s .S. 0¥k, 3°'53:1.5.
is ] Nt v. lagite sl - TESYH N 34" a5, of Black
— fZ{'/ .M_Cm_d'\\c\- ettt
d 410 18 M3 He e el sV Gore)
. :
— & ‘y \’a ]

Reported By: A Lc,d&m&

Tite: Cye0. Tech.

Tile: S/, (Leolo LY

Reviewed By: K(Vl‘h B&t’ﬁ' SM‘M

if

Signature:

A At

Date: 6//0/ ts]

A-2

Date:(,-]?- IS | Signature: \A Qﬂk.l-—
1 \
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BOREHOLE LOG Page 2 of &
Date:£17.5
Well ID: (¢4 30 Well Name: 399-)- 49 Location: 300 kv A, Process Pond 5
Project: 260 Ayta. Uk S%ﬂw RA. Reference Measuring Point: €, ) S, Goe.
Sample ) Sample Description Comments
Depth Graphic e - = . —
R N R I R ol L R
No. |Recovery ' Max Particle Size, Reaction 1 It-‘{CI o Sampler Size?Wate'? Lovel "
10 — -L%‘ {2939 sead G 7576, 204 o seg.‘g w/ §Jz.1u'r£«. boree).
205 2y .00 s0H. s ang Jimeda) §2 | of m. gbl.
s ¢ dgm, e o) of V0¥ N./19% 58 vole. smich, of v Eia |30-33 AR
2.5 ; °v-r. .S ud rona. Modic, e\si V-\ou)"g,s&“‘u-']ow
el Eiblachi, 5N S olive ,_no rwn./fle].
1.5 — ey
33 5
S— 2527 ,
$4— X C‘D’g 39-34.2 bas ¢ sl Ve ) 604G L0, 2%
5 SR a yM—K * -f/‘ . ?('.1(‘“.. M.Fm‘-y.‘,e\v\. w-fgu..s jg'éh\& 3"'5‘\.1'2%.5. ~vo &é."
1S — iy . LG 1%8sic. w/v.fiovee, A% M8 % W/ Plaghie
5— N = DY med. oo w/HCL wed. : 35-39 t s,
3‘.}_ o 231" sendy Gonel <G (75%6,25%5)
31_ i P“-" r*i. V. W W"\. \-"‘ ) b [/ WA
7.5 — s ol [D-2BmH, b&wnMGm‘mﬁ- H0mm ~Jomn.
38 ~9‘€.hd‘c: vt £91% Hlelsic, com).
5 -;'2-3 A ok, nong- ce
" e — -
< pzisl I8 31-40.5 - 5, 75-20%0, 25208 m N-40.8 e S,
4o — _;%_ 0w e sedd. endd. Chl. £ 08, 2% %
5 4B A M e farm. . oF 0% , noa glosYicsi
| 1Y A dok, b . wet.
_ o exe W[ HY 3%
ro— /
1

Reported By:A ] . Jpus

Reviewed By: I{eul " Gcm 9‘#'"6 ™

Title: (oo Te,hn.

Title: S'r, Gfa[c‘qx 'r-[

Date: 4-17: )5

Signature: A ‘ Ak—

Signature: ’.é‘__ %;L‘:

Date: 8/“/,‘.

A-6003-642 (03/03)
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WELL SUMMARY SHEET Start Date: 6/16/15 Page 1 of_1_
Finish Date: 8/6/15
Well ID:  C8932 Well Name: 399-1-71
Location: 300 Area N of PNNL Project: 30 Monitoring/Injection Wells in 300-FF-5 OU
Prepared By:  Tessa Clark Date: VAR Date:

Reviewed By'e,r HDH VAT ot b
Signature: //&%]’L"

Signature: 7"_ Zz_ q.38-15 > . L/{/ﬂ/s—“
CONSTRUCTION DATA Depth ‘ﬁ// GEOLOGIC/HYDROLOGIC DATA
Description Diagram Feet Gfao%h'c Lithologic Description
Surface Completion: 0
2'x2'x 0.75' bgs Flush mount concrete 5 & 0.0 - 1.0: Gravel Drill Pad, G
pad w/brass survey marker. i S\ 231.0 - 40.0: Silty Sandy Gravel, msG
13 1/2” OD Protective Monument: 47:; b_ e
0.0'- 0.6'bgs SRS
Permanent Well: kX Xy S
EtE § IS 0y
2.375”0D PVC Blank: 0.45'- 30.43'bgs| = kx| "y e O]
X X| —:w&d_)_ﬁ
2.375”0D PVC 0.020-slot Screen: I( X x oA O ESK
30.43'-35.46b bt ¥ Wy
5 I_ p Y gs x x ):.' ._}‘;‘ -:‘-.
; — b 55D
2.375”0D PVC Blank Casing: =\ Y

35.46’- 38.20'

Construction Materials:
Concrete: 0.60"- 1.30'bgs

Suface Seal: 1.30'- 10.00' bgs
Bentonite Chips: 10.00"- 24.70" bgs'
Bentonite Pellets: 24.70’- 27.70" bgs
10/20 Mesh Filter Pack Sand:

27.70'- 40.00' bgs

All temporary 6" OD casing

removed 6/16/15.

X Depth to Water: 31.20" bgs (6/16/15)

Total Depth = 40.00’bgs (6/16/15)

OD = outside diameter

bgs = below ground surface

Centralizers: top of sump & bottom

of last blank riser.

A4

A-6003-643 (REV 1)
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BOREHOLE LOG Page | of &
Date: ) yyp 10, 20/5
Well ID:(‘_quQ\ Well Namezjqq. - Location:saa Area N pf P/J//UL
Project 9123w conibes \ Reference Measuring Point: (%
Sample Description Comments

Depth

(Ft.)

Group Name, Grain Size Distribution, Soil Classification,
Color, Moisture Content, Sorting, Angulant Mlneralogy,
Max Particle Size, Reaction to HC|

epth of Casing, Drilling Method,
hod of Dnvmg Sampling Tool,
Sampler Size, Water Level
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.
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-'I
PRI

> O .
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gL_ogh,# ve pedibon o AL Colrg )
MMM ﬁﬂﬂl’\\c/f[ﬂ M/D )

>

ATROT T+ 258 1

P

R .00 £ vp 2. 00 Lot mSt

.."Frranth HC{/VH%TJ

— |—td
50 TR CLUD% sl 375 Sand 10 Gonvel Bec0ut 1
a Q =07 Sanel fine do coarce pozily Serbel / //034:
| AR rlsab as Z " w 0% [
_ N o Pl Grave ) Bmmn o lfed mm  ye ry paerly D00 - 20.00 &7,
] N - .Szd;i_&%M/ pr) s remond. 2 _130.00 ~ Y000 O
0 I~ B Y te] 5,/ Loy plasrlil,
_65 & B /Z 00 ﬂ/ J#mﬁj&@a/y( r. N
_ op 225k i Ao ,Qw»w of r'/Mowdw
= sl grong e
Reported By: (s of 1 1g TZ(MM%AL A t////l/ [ Reviewed By: Koy in Beva b

Title: 0 n(p g5t

Signature:

. D
, Tt Sv. (Seolon gl

//#/ Date:(/,, /e, | Signature: ‘(—\, ,(2 A —

Date:g'/.y/,jv-

)
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BOREHOLE LOG Page _Z of_Z
Date: Juy» /é, 5~
Well ID: (59 32 Well Name:377,/., Z/ Location: 200 Bre ) of Iy
Project: PR 7 ,1/0m4 1207100 QQ Reference Measuring Point: /7 - », ,,[/ Sre rivce
Sample J Sample Description Comments
Depth Graphic — i — i —
(Ft) | Type | Blows Log Group Name, Grain Size Distribution, Soil Classification, ’ag?th of Casing, Drilling Method,

No. |Recovery

Color, Moisture Content, Sorting, Angularity, Mineralogy,
Max Particle Size, Reaction to HCI

hod of Driving Sampling Tool,
Sampler Size, Water Level

1600 't0 30-00 £+ bgs Corntinued:

Onllr -

7
(’Jnfl@alfﬁ/ W @

BL-50 A toQ8.00 B hgs
thox? 15 Ov laxte Kfngﬂ/:/

T21ca Seonw /50 EC

v D Mast..

" lasmy¢

(Lot 1S eomppsed of .

et lore g/

302, <1t 302 Sand Ceine Lo med)

Yo% a[

The ﬂ{aiéé has smedine p/ag/l"a@]

Ouexcall wnit Oplor

35 VR 24 Veru dade amy

pwer <echtm Mpist ~'a5 !

5&/'31% to no gearlipn +o LA [

/ /

E@m;x,.ﬂ‘mi@n __mStk

/ 20% Gravel

There was 7200 vepueny oz y

f 4 ‘ ‘ (A4
Sample we ¢olld L"Lf’j frorn he

Clppn UL

Sand: Ene 4o very coavse . Roorli

! 0% mals Y9% el

Gyaw. [: 2 IPOﬂr/,y/
e/l _
vounced ~ rounching increase w/s 7z .

ZGYRY) dade gmy Colsnp )

(oo b ve ar fifm oy AP (g!rpr’np)

Wt

TD Y0.00 €L bas (/10//5

oW 30.50 LF bafé

Reported By:("an"{‘//Zl By /ﬂﬁ'ééf /(//f/ﬂ/ /

Reviewed By: K puin BP Ve (;'(_V"U\—\

Title: 4/0/00/ Sf

Tite: v, (neolo g s
: 1%

Signature:

7

% Date%//é//5 Signature: pL J

1
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2'x2’x 0.75’ bgs Flush mount concrete)

pad w/brass survey marker.
13 1/2" OD Protective Monument:
0.0’- 0.6'bgs

Permanent Well:

2.375"0D PVC Blank: 0.40’- 28.27bgs

2.375"0D PVC 0.020-slot Screen:
28.27'-33.27'bgs

2.375" 0D PVC Blank Casing:

33.27"-35.90'

Construction Materials:

Suface Seal: 0.75’- 10.00"bgs

Bentonite Chips: 10.00"- 22.40 bgs’

Bentonite Pellets: 22.40- 24.90' bgs

10/20 Mesh Filter Pack Sand:

24.90’- 35.90'bgs

Bentonite Pellets: 35.90-40.00’ bgs

All temporary 6” OD casing

removed 6/15/15.

WELL SUMMARY SHEET SriDate) OAITS Page 1 of 1
Finish Date: 8/6/15

WellID:  C8935 Well Name: 399-1-73

Location: 300 Area N of PNNL Project: 30 Monitoring/Injection Wells in 300-FF-5 OU
Prepared By:  Tessa Clark Date: Reviewed By: [ [ =D Date: B
Signature: ‘Z\_"Z\ 4’}3"5 Signature: 7 R A— 76 =815

CONSTRUCTION DATA Depth in GEOLOGIC/HYDROLOGIC DATA
Description Diagram Feet Giaozhic Lithologic Description

Surface Completion:

bﬁ“_. ~ 0.0 - 1.0: Gravel Drill Pad, G
' ,-_j."c 1.0 - 5.0: Sandy Gravel, sG

D $35.0-16.0: Silty Sandy Gravel, msG

$%X16.0 - 18.5: Gravel, G

18.5-19.0: Silty Gravel, mG

2=0-2019.0- 25.0: Silty Sandy Gravel, msG

2.2 25.0-26.0: Sandy Gravel, sG

22126.0-30.0: Silty Sandy Gravel, msG

22 05X130.0 - 31.0: Gravelly Silt, gM
==1 Depth to Water: 31.10"bgs (6/11/15)

2.7.2131.0 - 34.0: Silty Sandy Gravel, msG

205835, - 40.0: Silty Sandy Gravel, msG

Total Depth = 40.0'bgs (6/16/15)

OD = outside diameter

bgs = below ground surface

Centralizers: top of sump & bottom

of last blank riser.

A-7
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&
8" BC#REHOLE LOG Page 1 of 4
k ¥ Date: 6 109§
Well D¢ aqef® ¢ 8935 |Wel Name[ 349-1-73 LOGEHION: 306 A oo A Prppess Bonk
Project: 360 Apto. W [e \‘. on féA } Reference Measuring Point: {_‘a sl 5@%“_
Sample . Sample Description Comments
Depth Graphic
R [T T, | o | SRR S | g g g
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Reported By:A‘ L xm..)\ Reviewed By: he Jin Bc Ve, st rona
Title: @730 Te . Title:  §7. C;,eutao,, s—’
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7
A-6003-642 (03/03)

A-8



SGW-59465 REV 0

BOREHOLE LOG Page 2 of 2
. PP Date: §-111§
] M Fy Lb 129 ) PP,
Well ID: /g5y Well Name: 344y 55 Location: e Am\ N Proress Ponds.
Project: 32D Aceo. WA\ Se%‘&i‘"“k‘i RA Reference Measuring Point: C?‘bw R
Denth Sample Sample Description Comments
e
(F'E) Type | Blows Group Name, Grain Size Distribution, Soil Classification, De?th of Casing, Drilling Method,
No. |Recovery Color, Moisture Content, Sorting, Arjgulan't_\{, Minerziogy, | Method of Driving Sampling Tool,
: Max Particle Size, Reaction to HCI Sampler Size, Water Level
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Reported By: A . \. P

Reviewed By:  Aevin/ Boractdry ~
[ 4

Tit'eiL?rco Tech. Tile: £/, (Geeglyg s y
— 4
Signature: )i %g— Date: 4 )} | Signature: = Date: 8/¢/f ¢
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SGW-59465 REV 0

WELL SUMMARY SHEET StaniEgte O/ 70 13 Page 1 of 1
Finish Date: 8/6/15
WellID: (8939 Well Name: 399-1-75
Location: 300 Area N of PNNL Project: 30 Monitgrlng/lnjection Wells in 300-FF-5 QU
Prepared By:  Tessa Clark Date: Reviewed By: d“‘, ME

K

Date:
Signature: —7Z  —Z 9-28-15  |signature: a5 Stien /d/ z8)1¢
" CONSTRUCTION DATA Depth in OLOGIC/HYDROLOGIC DATA
Description Diagram Feet Gfozhlc Lithologic Description
Surface Completion:

2'x2'x 0.75' bgs Flush mount concrete

pad w/brass survey marker.

13 1/2" OD Protective Monument:

0.0’- 0.85'bgs

Permanent Well:

2.375”0D PVC Blank: 0.36'- 30.57'bgs|

2.375” 0D PVC 0.020-slot Screen:

30.57'- 35.57'bgs

2.375”"0D PVC Blank Casing:

35.57'-38.20'

\J
KK

25

N\ \7
2%

\/
020

X

K

\/
630%

> 2.4 0.0 - 0.15: Gravel Drill Pad, G

%3 0.15 - 14.0: Sandy Gravel, sG

';, 14.0 - 35.0: Silty Sandy Gravel, msG

<531 Depth to Water: 31.80' bgs (6/29/15)

Construction Materials:

Suface Seal: 0.70'- 10.00’ bgs

Bentonite Chips: 10.00'- 25.00' bgs

Bentonite Pellets: 25.00- 28.00' bgs

10/20 Mesh Filter Pack Sand:

28.00"-40.17'bgs

All temporary 6" OD casing

removed 6/29/15.

=4 35.0-40.5: Silty Sandy Gravel, msG

Total Depth = 40.17’bgs (6/16/15)

OD = outside diameter

bgs = below ground surface

Centralizers: top of sump & bottom

of last blank riser.

A-10

A-6003-643 (REV 1)




SGW-59465 REV 0

BOREHOLE LOG

Page [ of [/
Date:_,!l 10 29,2075~

Well ID: ¢ Ki m

Well Name: 399 -/ -3 5§~

Project: 30 U’@u 30

Location:soo Brec. W _of Prw

Depth

Sample

Graphic

(Ft) | Type | Blows' [ |og

Sample Description

~FF-% FY 15 Reference Measuring Point@ s f & Lo o

Comments

Group Name, Grain Size Distribution, Soil

Classification,

De?th of Casing, Drilling Method,
Me

&
|
o77ev3

No._|Recovery S o oriencooring. Anulary, Mineraogy, | Melhod of i Samping ool
0 — L Of4 40 215 £4 a5 PR2 etk
_ 0o DR ’ y T4
i §g 0,50 Dn'l\o‘ng_f?_hcﬂg_
P L Cot Covducled
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‘-'.ﬂ D" 0 © .

L pasiag

Y10 Fore Aoa vrel

9% lecalo Sauply
[

IQ'.

.

«] .
5
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[2) 00

el. 0

;—:’*:T.;a:“;lﬂ_fm_é);_bﬂc 40 25 00 L4 hac wm%:
02551 10% s/ i F10% Send 50% Ceriuel

| Yocpvery
p=f10° ) ~ 50%

:,-.:':‘-._SQJ Line Ip LOAEE ) v
=30 % 0% Lols.:

10-20 ~ LoY

20-30 ~ ?20%

~ 4o ~52%

Yo-90.50 _ ~1os,

'rltf*l
5k
x
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X
<
<
}
t ~ [N
1y
RS
=~

oLl S

V&5
-

©
<l:
Y

D Yp.soly

orw  30.20 £

7 Lelsic

-
' \&ic.

(C

/et

rted By:
Title: Creafog

ok

0y weak e wo Reafbin RIHCL
el Y | Vero corK g padl
Repo andﬁ:! B EBZ& |5 :‘dal

Reviewed By?/ }d Jin

Bem s‘&m

Signature: élﬁdﬂ

Tile: Se. w[o?)f s.f

Date: |/29//5"| Signature: K_

,ka Date:8/7"/“~

A-6003-642 (03/03)



SGW-59465 REV 0

WELL SUMMARY SHEET Start Date. Z 2‘/’/ 15 Page 1 of 1
Finish Date: 15
WellID:  C8941 Well Name: 399-1-77
Location: 300 Area N of PNNL Project: 30 M?"JEOUQ?Z[”JSSEQE Wells in 300-FF-5 QU
Prepared By:  Tessa Clark Date: Reviewed By: "2~ |/ I Date:
Signature: /- 2 9-28-15 Signature: Z S /0/2(5’// s
CONSTRUCTION DATA Depth in ” GEOLOGIC/HYDROLOGIC DATA ‘
Description Diagram Feet GLa:)pghic Lithologic Description
Surface Completion: 5
2'x2'x 0.75' bgs Flush mount concrete|[™ _%‘g /.4 0.0 - 0.1: Gravel Drill Pad, G
pad w/brass survey marker. IS b‘ 0.1 - 4.0: Sandy Gravel, sG
13 1/2" OD Protective Monument: _.;‘_bn 4.0 - 40.17: Silty Sandy Gravel, msG
0.0'- 085 bgs %ﬁ
BT Ae
N=H IS
_ 10 R
Permanent Well: N E 3 2\ Yoo
il b4 B X — 28 d "
2.375"0D PVCBlank: 0.55'- 30.37"'bgs| . |: x| - >| ;,g‘s_,ségc
Cx o X 37D g
2.375”0D PVC 0.020-slot Screen: x| -~ R
< 2
30.37'- 35.37'bgs | r x| - X >| -4_;,0
. XA X TR
2.375”OD PVC Blank Casing: < x| X 50 -:ﬁé.:é
X X —5:3 QS
35.37'- 38.00' kx| ?ﬁig@
x X gD
s A
X X 4 ~—~ "gf'j_
& K B 3ZEAS
Sy
ST
R a0 " A=
S
Barte

Construction Materials:

Suface Seal: 0.85’- 10.09' bgs

Bentonite Chips: 10.09'- 25.00' bgs

Bentonite Pellets: 25.00"- 27.75"bgs

10/20 Mesh Filter Pack Sand:

27.75- 40.17'bgs

All temporary 6”OD casing

removed 6/30/15.

Depth to Water: 32.65' bgs (6/30/15)

iy
e

Total Depth = 40.17'bgs (6/30/15)

OD = outside diameter

bgs = below ground surface

Centralizers: top of sump & bottom

of last blank riser.

A-12

A-6003-643 (REV 1)




SGW-59465 REV 0

BOREHOLE LOG

Page ! of 2

Date e R0, 2005 |

Reported By: 1/, , 5/ s B(A in

Well ID: C%q Y) Well Name3q9_ I~37F Location: 200 njga w-p f ?/VN L
Project; 30 Wells 200-5§-S  FYI6~ Reference Measuring Point: Gveund g1, rface
Beih Sample Graohi Sample Description Comments
e raphic
(Fi’) /Type/ Blows ng Group Name, Grain Size Distribution, Soil Classification, De?th of Casing, Drilling Methnd,
: No. [Recove Color, Muisture Content, Sorting, Ar_ngulanlt_W{, Mineralogy, | Method of Driving Sampling "i vol,
e : ry Max Particle Size, Reaction to HCI Sampler Size, Water Level
§— - _(‘amnd_z_uﬁm_tm#bgé PRZ well
| f,_‘g-.:.' - [Racke 2\ /dn ool _
- P esy ' Dulliap 1's \:.omcl:
_3"’ ~g_ Conduched wil’a
i 5051040 L) bos do 400f+ hgs s [Tertasomic [BoOCC
| i H _quhb’n / L" lasing
S ] Y [evenisk 4/t YEG sond  BOG grme] YN 10 fove harrel
J e re
_9'3 ¥ :'3? 3
- o [emonT
i % 02 S > aral S
= Wl i T
10 ‘_._‘fo.'_:o’ 2
B 0T 5k 00° clay HO L
%5 ,—_'0:0_', r )
- Tom o fuas hot
- § Zrveeg ity
151 a e
- g ey
195 q psT 4,60 £1 b%S 4o A1.00 & bgg w56
_ N [oigls: [Fer matsim® Hanford
_ bl Loitnllo% 5 H 35% Coand S 6 Gradel
- Ly gdt;":z% Sand £Mme 4o Conrse very poerly
20— :”.'.’_..'E. |ioe fep 2NA Ule ‘ 2z nefa o
sl
—1S = fi&i N Y
_3 ﬂg‘o—-__o. [ dm / (7.2 | Reor ouera
- febsflome @~ f L4 bgs 0-10 ~ Jpo%
- ik ' YT
25 A % 2= 35 ~ 302
_ B n-Y0 ~ 50
-+’ e
PSS
— &ﬁ_ﬁ '::Q‘
] §o.05! T 40.17 £1
- T - ,
_ Wi AL oo A Lr 400 FE bas  mse  |OTW 3205 FF
g o5 Tomahian : lanford 7
LDy
— o_g “‘.'6.‘
S im0
7 b
CODg0 ng,uigzL do well reundel

k.idal!

Title:('I: ol 5,”‘(7&

Reviewed By: /‘/C 0N
f
Title:

Sr. Geals

Datey50//'S

Signature: %M_

Signature:/’ﬁ__,_, /ﬂv-\A:“

A-13

3 /s "/
Date: X/&, //‘r
T
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SGW-59465 REV 0

BOREHOLE LOG Page 2. of o2
Date: y,, e 30805
Well ID:c%q(,[( Well Name: 376,., ~FF Location:zoo RAreg v ol PUNC
Project: 30 wel 300~£5-~-5 ™ /8 Reference Measuring Point: d Susfpce
Sample Sample Description Comments

Depth Graphic
(F?) Type | Blows Log Group Name, Grain Size Distribution, Soil Classification, De?th of Casing, Drilling Method,
: No. |Recove Color, Moisture Content, Sorting, Ar]gulanlt_\{ Mineralogy, | Method of Driving Sampling Tool,

- ry Max Particie Size, Reaction to HCI Sampler Size, Water Level

] Al 00++ Yo yo 13 44 Comfynved
oundi waCr? ase & WWidh S/ze
0% : Is are lpss

_ WMM A zjn% okt c
Yo% Lels/c

2.5Y
o ek 46 no veaddon to HCL
we+t

o & DS {f Here )5 4
— Mﬁnga[d £ g
Qlast mdde of 202

¢/t

y e S
. 2.5 W2 By 1V brown

uyel
g

_ A.Sim@.&_\bfm °
_ o reacHon Me O
Doy

_ who' pip up clest 5 0.6~ ¢
_ in Ihlckanees,

@3E £ _Gravel /5'(+
_ lens. Ta 25" ja dhdcknpss

_ Ml(_rmm‘é&d_%L‘dze ~ o nmrmm
_ BS5"% Grawel 155 s/t

Reviewed By: }( e B e ,3 At o
Tite:  Se¢, Geolow ot
Dateg/_(,//)- Signature: k : Q“ A_):, Date: 9/4 [ 2ors

A-8003-642 (03/03)
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SGW-59465 REV 0

WELL SUMMARY SHEET Start Date: 6/18/15 page 1 of 1
Finish Date: 8/6/15

Well ID:  C9450 Well Name: 399-1-79
Location: 300 Area N of PNNL Project: 30 Monitoring/Injection Wells in 300-FF-5 QU
Prepared By:  Tessa Clark Date: Reviewed Byj, ) N\ [=[-I==1=) Date:
Signature: 7 4\ 4-38-15 Signature: /’j//é@ /2”/25' 5

CONSTRUCTION DATA Depth | n‘/ GEOLOGIC/HYDROLOGIC DATA

Description Diagram Feet G:_aopghic Lithologic Description

Surface Completion:

2'x2'x 0.75' bgs Flush mount concrete

pad w/brass survey marker.

13 1/2” OD Protective Monument;:

0.0’-0.85'bgs

Permanent Well:

2.375”0D PVC Blank: 0.60'- 30.25"bgs

2.375"0D PVC 0.020-slot Screen:

30.25'- 35.25'bgs

2.375"0D PVC Blank Casing:

35.25'-38.20'

"N 0.0 - 0.5: Gravel Drill Pad, G

2] 0.5-30.0: Sandy Gravel, sG

-g- L) b1

|

|§|

lll o207
g8

L Mot B2 M2 BT X g A Voot 5
E‘:_“o. fyend ‘:. ;‘-:‘_ ,.'_._:‘:.. 50 .. X o . AR " X . v‘-' . i
n o NP f 20+ NP 20 (Y0 AR A8 i A%

Construction Materials:

Suface Seal: 0.70'- 10.20" bgs

Bentonite Chips: 10.20"- 25.13'bgs

Bentonite Pellets: 25.13"- 28.09' bgs

10/20 Mesh Filter Pack Sand:

28.09'- 40.17'bgs

All temporary 6” OD casing

removed 6/18/15.

30.0-40.0: Silty Gravel, mG

In’ Q' 0 -o_Q
"||0|°
9.0

Depth to Water: 31.6 bgs (6/18/15)

|
8ol
90 Q
]
10

0°|0|Q'
oI 01

19" lo
O\ O

!
i

.

o

N
1

||

ol

)
ol

Total Depth = 40.17'bgs (6/30/15)

OD = outside diameter

bgs = below ground surface

Centralizers: top of sump & bottom

of last blank riser.

A-15

A-6003-643 (REV 1)




SGW-59465 REV 0

BOREHOLE LOG

Page _( of Z

Date: Lo/ (/{5

Well ID: C.A450 Well Name: qu_l_—zq Location: 2bd Area (_3&)‘ FF‘F)_OLL\N "\[M
Project: 3 { Wells tn DO -FF-5 OU_FYobl S | Reference Measuring Point: &MM&J
Benth Sample Graphi Sample Description Comments
raphic
(|e:rt)_) Type | Blows ng 8rt|3$1rp I\l}(z;l_rgtte,rG(r::aintSizteé)isr.t_ribut'ioc\)n, Sloil.tCI?As,siﬁcaltion, I\D/Ie?rgh é)f ?Ssjn_g, DSriIIingl_Meglr_lodl,
e Content, , r , ,
No. |Recovery o'°n MO%Viax Particle Size, Reaction to HCI o' | ' Sampler Size. Water Lovel -
6 — X v 2l fapReri _ TenaSmil
_ il 3'?—;5 . 20d 10°]o St L{' focing
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e =5 2 Dbl
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= olp b.O6 Pl Socted druto wet \Adyyn W/HCL
C_P l“ 50 3 <
25— @S S
1 6 Ord
_ OO
-0
— o) =
>T592,
Reported By: \/(—(J'Iﬂi f ?U. s4¢) / Reviewed By: 'i(eu, P R o g—-[- ——
Title: Crevlogist Ttle: T, (oeolon,sd
Signature:\mﬂ/'a‘ daq ( Date: [eh{h5 Signature: ‘ - ¢ Date:g)/?/“—
1 v 1§ L4 I
A-6003-642 (03/03)



SGW-59465 REV 0

BOREHOLE LOG

Page _Z2 of 2.
Date: b/,q!} g

well ID: L4450

Well Name:3%_ l._7q

Location: 34D Aveg N of DNNL.

Project 3 ) Wetds 38D-FF-5 pUL

Reference Measuring Point: ém,.d SW‘[’A,@_Q

Sample

Depth

Graphic

(Ft) | Type | Blows Log

No. [Recovery

Sample Description

Comments

Group Name, Grain Size Distribution, Soil Classification,

Color, Moisture Content, Sorting, Angulant Mineralogy,

Max Pamcle Size, Reaction to HCI

?th of Casing, Drilling Method,
hod of Dnvmg Sampling Tool,
Sampler Size, Water Level

46 &S

[ 6% a?c(am) zo 40 ’lD’lpévwvd 10’/,1&4,\& mflb T i

Reported By: \/(_, /M].MJ&IJ/{ Reviewed By: }(9 uin

Title:

Rw’a §4 v

Signatures

efeowgied’

. i ‘ ;
Title: Sr. (ealy-,if
U T

A-17

Date:U‘/lgl‘E') Signature: /d._, Q,q/(,.j

Date:g/}’//s"

A-6003-642 (03/03)



SGW-59465 REV 0

WELL SUMMARY SHEET Start Date: _ 6/30/15 Page 1 of 1
Finish Date: 8/6/15
Well ID:  C9452 Well Name:  399-1-81
Location: 300 Area N of PNNL Project: 30 Monitoring/Injection Wells in 300-FF-5 QU
Prepared By:  Tessa Clark Date: Date:

- RO W s A Yo
Reviewed By: e, E‘“ ?.:‘,;,Q’?;ié"fl?ilﬁ

Signature: =0 -2 9- 381§ [signature: /é/e'é’ /15'
CONSTRUCTION DATA Depth in GEOLOGIC/HYDROLOGIC DATA
Description Diagram Feet Gﬁ)’;’hlc Lithologic Description

Surface Completion:

2'x2'x 0.75' bgs Flush mount concrete

pad w/brass survey marker.

13 1/2"OD Protective Monument:

0.0’- 0.85'bgs

Permanent Well:

2.375"0D PVC Blank: 0.25'- 30.61' bgs

2.375”OD PVC 0.020-slot Screen:

30.61'- 35.61'bgs

2.375” 0D PVC Blank Casing:

35.61'-38.25

Construction Materials:

0.0 - 1.5: Gravel Drill Pad, G

553 1.5 -9.0: Sandy Gravel, sG

- -::_3- 9.0 - 40.7: Silty Sandy Gravel, msG

Suface Seal: 0.50'- 9.83 bgs

Bentonite Chips: 9.83'- 25.10"bgs

Bentonite Pellets: 25.10’- 28.00' bgs

10/20 Mesh Filter Pack Sand:

28.00'- 40.70'bgs

All temporary 6” OD casing

removed 6/30/15.

= 2 Depth to Water: 31.5' bgs (6/30/15)

Total Depth = 40.7'bgs (6/30/15)

OD = outside diameter

bgs = below ground surface

Centralizers: top of sump & bottom

of last blank riser.

A-18

A-6003-643 (REV 1)




SGW-59465 REV 0

]
BOREHOLE LOG Page X ohs
Date) une S0, 205
Well D: 0 G YY) Well Name:g?q—l_,i‘ Location: 300 Hir, Nof PAAL
AY
Project: 30 weits 200-$€5 LY 15 Reference Measuring Point: (Syoun A S f&i?
Sample ) Sample Description Comments
Depth Graphic —— : i . — - —
(Ft.) | Type | Blows Log gr?up,\l;llamte, Gglnt&zteglséributl&m, SIOI! Clﬁ_smcaltlon, |\I:/)'emh c(‘)f ?BS_IQQ I:gllhnnge'%r_lodl,
. olor, Moisture Content, Sorting, Angulari Ineralogy, ethod ot Drivin ampiin 0ool,
No. |Recovery Max Particle Size, Rgeactign to HCI 9 Sampler Sizeg,] WateE Legvel
5— . ..-.Q:m‘ aaat Surfare to 1.0 £ heg PRZ el
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iy 4 -
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N8 1N Byspers w/ S/7
Reported By:fp1dity 1Ry ynetlee KM ” Reviewed By: keub n B{ ZN v-{ rerea
Title: (% 2n[n 0157 ., tite: S, Geol I4 i o
=y 7)) AR, VT L A Y oot
‘ T 7 1 7
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SGW-59465 REV 0

BOREHOLE LOG

Page _Z of T
Date:} e 20,22/

Well ID: mq 60’1

Well Nam%-) -l Location: 200 Y repn 1 a-F ',P/I//V[

Sample
Depth

Project: 3p welle 7o Ff-6 TV /5~

(Ft) | Type | Blows
No. |Recovery

Reference Measuring Point:  (5vopn ) S nfiee

) Sample Description
Graphic

Comments

Log Group Name, Grain Size Distribution, Soil Classification,
Color, Moisture Content, Sorting, Angulanltxcll\llmeralogy,

Max Particle Size, Reaction toc

De?th of Casing, Drilling Method,
Method of Driving Sampling Tool,
Sampler Size, Water Level

0% ol 9% felsire
W [ A

Weele Fo Wo react'on to HAL

) 3 T

wet

@~ 23 1 bags
oyt —2g

'vng— Jheck avinge W"
S/ 'VY(Q‘W\M Sub renund

| 155 s/ it 3525 Grawe!

Reviewed By: }-(é Uil n'

BQ’? ¢+ roma

Title: {f‘,

6((/ /aff; / 1'7[

Datefb/”/ﬁ"Signature: }d_‘_ @,‘,(: Date: 8;’/;///’ ]

A-20
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SGW-59465 REV 0

WELL SUMMARY SHEET Start Date: 6/24/15 Page 1 of_1
Finish Date: 8/6/15
Well ID:  C9454 Well Name: 399-1-83
Location: 300 Area N of PNNL Project: 30 Monitoring/Injection Wells in 300-FF-5 OU
Prepared By:  Tessa Clark Date: Reviewed By: r = R AMLISETS Date:,
Signature: Z'\ Z_ q.38&1s Signature: / v 7;/23/5'
CONSTRUCTION DATA Depth in;%/ GEOLOGIC/HYDROLOGIC DATA
Description Diagram Feet G[aog;hic Lithologic Description
Surface Completion:
2'x2'x 0.75’ bgs Flush mount concrete| ™ 4 0.0 - 0.5: Gravel Drill Pad, G
pad w/brass survey marker. =#%40.5 - 3.2: Sand, S
13 1/2” OD Protective Monument: 2 bc 3.2 - 17.0: Silty Sandy Gravel, msG
0.0’- 0.85'bgs
Permanent Well: ' ¥ j b
h.37570D PVC Blank: 0.90'- 3035'bgs| x| xx>|
2375"0D PVC 0.020-slot Screen: |- px| (.
30.35'- 35.35'bgs : }xx xx>{ 17.0-28.0:Sand, S
2.375”0D PVC Blank Casing: e xx>|
35.35'-38.10 xx xx
i
x| -~ >
X X

. T 0 [ >

2oy 28.0 - 39.7: Silty Sandy Gravel, msG

Construction Materials:

Suface Seal: 0.90'- 9.70" bgs

Bentonite Chips: 9.70- 25.00’ bgs

Bentonite Pellets: 25.00'- 28.00" bgs

10/20 Mesh Filter Pack Sand:
28.00"- 39.98' bgs

All temporary 6” OD casing
removed 6/23/15.

<{Depth to Water: 33.15’ bgs (6/24/15)

53397 - 39.98: Gravelly Silt, gM

Total Depth = 39.98'bgs (6/24/15)

OD = outside diameter

bgs = below ground surface

Centralizers: top of sump & bottom

of last blank riser.
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SGW-59465 REV 0

BOREHOLE LOG

Page s of _<2
Date: Juwe 24 2015

Well ID: (" 94 54 Well Name: 399 -|-&3 Location: 20 Kree W of PAN L
Project: 3} well 306E€ -5 EYIE | pKZ_wgl[‘) Reference Measuring Point: Grpus,] Sovfree
Sample ) Sample Description Comments
Depth Graphic
e [ T lows | "Lon [ e, O S D, SRRl | Do oroene g
No. [Recovery Max Particle Size, R%'actlgn tolX e Sampler SlzegWateg Legvel
. 5 e M curlote 10 0.60 th bag Dn//m%cs
0 2 0. L4 r cl. widh g-na Sonic wa
— & = e
.. e Terra Senie 150 ¢’
i § Vinlre|0-6 €6 eas to 3.20 £+ ang ©” lasing
| 5, | Fovmation (57 [9"Y10 ot barre|
1 & 5005% S/t G0% Send 5% Geaipl.
5 KA L Ly = Gr
— KH O
_%.9 0’_.'0';'5 a malle 1% felore
| \-.-;'3.:7).-_' Grovel Y 8 100 mm  SBUG ﬂu’ﬁm(mr [6717Y) égms collected
_ ﬁo_ H0% maht 30% Lelsle or adhrive 14 57 sakns]
10— :;:.":’.&'-' Wegle ceackion o HCL
| — 2005126 Y 3, Very dade oy h Vorern
_3‘5 5 2 g Drd, ’ - Hoo Taa @ 3%-/9“/”95,;
_ K T D -24.9§ £ bgs .
- PRI
_ g ;Q;:“a s to [T.00 §+ bog
15 | 3 R Earmgv\—lo'r\ Jmperrf /mfé—\
£S5 T L8052 Sl 0% Sand 45 Grave
_ " * Line dp LOONSE Poe rly Sorte
a &M_am om.(dr 50%, malic 50/ fels/c
| Cl Gl Y Amm t0 A /50 mon 7,745
20 N ~p :':.“_39.\-[-9,1_ Anmea/ 1o Sulp /076/1
Jdg5 i{; | weak to mod reackion p Hee
B slreacyion Aocreacs cAewon vt
. § -5 Mt darle gy
?,5__ \g
N Ui |12.004¢ bae 0 A8.00 £ bas
B A B g b v Ham foed [3)
i 00| % S It 859 sand 3% Gravel
] O Sand: Filre o predivn QI‘CM‘II' o costed
0] N e r 0% mubt 405 [Lels/c
_g-ﬁ gg 205 e veac Homdo HOL
_ Snly A S\/ L{/L Cla{ffta\mqasl\ jnlfcmm
_ E S DN/
35 ¢ Dt
_3° = ol 8. 00 £ 47 25307 bgs
| o F&fmothbﬂ s &
152 s/t 12% sand 5% Cravel

Reported BY: (an iy, Busnitte W idall

Reviewed By: ,(E Ui

B()fo\ Q“‘W

Title: Gelog 1< £ Title: Sr. 6 fﬂ/d;l,: \s,‘{'*
Signature: .lf!;' Mm ME{” Date:,/z¢//4c | Signature: 2"’\/_____ Date: Sf/]/i(‘
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BOREHOLE LOG Page _Z of £
Date; (1,0 2Z 2015~
Well ID: ¢ 945 L/ Well Name: 3991 - <Z3 Location: 300 Area W@L PN(VL
Project: 2| A)d/ls 20066 -5 EV (5 ( PR We D[ Reference Measuring Point: Cmvund £ u[vca,a
Sample . Sample Description Comments
Depth Graphic
(Ft) | Type | Blows Log 8rc|Jup I\I)IIamte Ggmt&ztegls?nbutkm Soll Clﬁsf caltlon mh é)f ?Ssmg Dsnlllng, Met_'r_\od
olor, Moisture Conten iting, Angulari ineralogy, od of Driving Sampling Tool
No.  [Recovery Max Particle S|2%, Reaction 10 H o J Water Lox

Sampler Size, Water Level

szqub 4,9 39. 70

420t nvwf

els: ’me 4n NI‘C’DC’MM

dniltaa 13 b@ma
| 2 o dade

fed

Widh o Tewa Lone 150¢¢

s/ng

e S vornd

Y00 eo'te batrel

(@ VSQ ﬁ-l— bols +Lerc ‘

goocly
&

'S

OQueiall e pmnla

0.1

of 2.SRI/y

Mﬂg rarJf}LBk \'-":NHAJV\ -

4 Plo

5

25K 25"y

ark

\o warMow Yo YWl

wet

39.70 £4 bas 0 329. %” ba S

Besrmats 'on "

qM

W02 < 10% % A 20% grast

g

d

QQQD Wr_afu; Yo% ///SIC
ﬁdf lonfoi n my’ cg Leoew 2/@5#/:!'{1/

A

wo _voactiom™=3o ML

Reported By: (', of /s Runette K/ 12 Reviewed By: k%, 1 ery st
Title: /’7?0(0%1515’ Title: S-,/"., (—',eu lo 9 ‘ f‘/
st /AL AL Oatoyy 24/ Sinatr: o5 5/15~
AL
A-6003-642 (03/03)
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WELL SUMMARY SHEET SEiDhE 6rasils Page 1 of 1
Finish Date: 6/8/15
WellID:  C9456 Well Name: 399-1-85
Location: 300 Area N of PNNL Project: 30 Monitoring/Injection Wells in 300-FF-5 OU
Prepared By:  Tessa Clark Date: Reviewed By: .| ) Date:

BER

Signature: 7~ “Z__ 9-9&\s Signature: —~ i /e /Zb’/ts" .
CONSTRUCTION DATA Depth i " GEOLOGIC/HYDROLOGIC DATA
Description Diagram Feet G:_aopghic Lithologic Description
Surface Completion: 0
2'x2'x 0.75' bgs Flush mount concrete b{. =2 0.0 - 1.0: Gravel Drill Pad, G
TN T .
pad w/brass survey marker. 9- ;‘E 1.0 - 40.5: Silty Sandy Gravel, msG
g e
13 1/2" OD Protective Monument: .g'_%%c
ez
0.0"- 0.85'bgs Dot
—>'5‘:&-‘"
S
10 —é)'%"-:%
Permanent Well: fX| S 5 Fore
X X, 151 R
2.375"OD PVC Blank: 0.64'- 30.58'bgs| - f x 1 Bty
X X X| e g
2.375”"0D PVC 0.020-slot Screen: kx| S EC?‘_Q?J
1 D aey 2
30.58'- 35.58'bgs RS
2.375"0D PVC Blank Casing: S\ e

35.58'-38.21"bgs

Construction Materials:

Concrete: 0.0'- 0.7 bgs

Suface Seal: 0.7"- 10.0’ bgs

Bentonite Chips: 10.0"- 24.9’ bgs

Bentonite Pellets: 24.9- 27.3' bgs

10/20 Mesh Filter Pack Sand:

27.3'-40.5'bgs

All temporary 6" OD casing

removed 6/25/15.

{
N

D eibie o TRy Sete U SO
: %&Q%% s Dbt

4 Depth to Water: 31.80' bgs (6/25/15)

Total Depth = 40.5'bgs (6/24/15)

OD = outside diameter

bgs = below ground surface

Centralizers: top of sump & bottom

of last blank riser.
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A

BOREHOLE LOG Eafe—’“i
ae%lu,aﬁ&&a&:
Well ID: C?‘/G & Well Namezjqq,,_ £5” Location:_goa B, ) QF BUL
Project: 3 el | ctallatior 00 TF5 EYVIS Reference Measuring Poaint: ¢. rerra i Cuviace
Sample Sample Description ‘ Comments
Depth Graphic
(Ft.) Type | Blows Log grtl)upl\l;llamte G@lnt&ztesl?lsr%nbutxm SIOII Clahll?sﬁ ication, mh c?f ?Ssmg DSrg"nglMet'POdl
: r re Content, Sorting, i ineralo od of Driviny ng Tool
No. [Recovery o OISMuag Pgrtcgle Size, IR%actrllgrL\ltac;I-{ e Sampler SlzegWartTée I_gvelo
o— L Cround suctact () b 100 Lt bos & | PRZ weld
_ S S D vl pacl / Racd<elU
_ 3 -9 Drlltag 13 bgm'g
_035 & 2 lap gt vo 2 o EF bgs mséG g bood w)th o |
— K oL Fe rva tHom 4 fe/rasomix 150CC
c — g : A cvs, /2
" w
"5,'3
- : } _g_s;.gmla_.u_,m._
el 30% fel el »
—_— - NPT L< Lerob Qomysle ave.
o] R =12 weak rauctip  to HEL coloched th & Lk
a 2, :',;-Mmumn_w-
_5'? ”: i+ 97| Dry
5] § 95003 50 et 1o 17.00 4 bg s mSe Recovgry
5 ot ~ ; Lo =~
a5 \ ey _Em:mn._tLEn_._lJAQ/rf 0=
1% 2507] 0% ;tz.g Y40% Sond 502, Gravel 19207z~ 0%
- ‘_0':.05 ;¢ 2 2 gro " 2ry 20'-322 ~100%
— L 'ﬁ-ilﬁim%m%mwm 0-Y0'= ~0%
w | - © o0 ~408e mabsit Yo 2o felk/c
4 G - .. . ",
u o 0.0 Grecwol ! Rmm 20"/ 28 mm, scudy =
i 0 A ko sub renend D Y0.570 {+ bag
| Qo Zg‘”/g ’MQﬁL 352 Lelst 21w 3/.30 ¢ Bgs
_ :4' 2l weale to no yeacki'om fu HILL (Dry )
5 Ciaa |25y dork gray
.5 500 ey
L) N -
B ozt F0p £1 o YO AT msG
o '.'_ELu&bn Yo ford
30—:9‘, g 216 % é[[gf 5(22 Sand "% % Coravs|
_ S : ‘Ll Yo veru Coavge, \MghurZs
g 26 PY S ) & v ree-
h v _&%A%QLAMHMLH_&&&A
25 B o Qmm.\_'&_m_ﬂ 150 mm Lavavels .
190 Cptelens nmall ~L%e are  ouer l0oPAM )
B ,'-'. .MMM 4o well Y‘D)‘L.\-Vld.ea
1481388 6P makic. \0% Lalsic
Reported By: g i ¢t Burnette I, icl Vi Reviewed By: KC(M n Bcj/q g
Title: 54 Tte: Q. (Heql ¢4 ut
Signature: N\ Datey/75//5 | Signature: V},C Q l . Date:S’/g / I
"X — X —

A-6003-642 (03/03)
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BOREHOLE LOG

Page 2 of 2
Date:yyne 28,20/

Well |D:(_ QY5(,

Well Name:377 -1-¥5

Location:sw Area W o

£ TAINL

A-26

Project: 3] (ye ] snétallatron 300-FF-9 €Y 15 Reference Measuring Point: (3yrou "d Surfct
Sample . Sample Description Comments
Depth Graphic — . ——— . —
e I Nl I e Ty o ol e A
No. [Recovery " """Max Particle Size, Reaction to HCI v Sampler Size? Wate? Legvell '
- =~ a0, . - / A
o P ‘ Contlaved PR2 well
] [ ndo regctiomn 4o 1FCL Cdam 2 )
_ TD OI 9\-5 Vi ?% 5[4,;% cdarle %r% erllgﬂ wag &Ed.\llkﬁl
_ W5 [moxt. with” g
N Tevr X e o
] .~ 8. 00 ¢+ to 160K} bgs (£ Cosing
_ &m_c_(a?_/gml_&\s Y4UX10’ tor tma el
N 5 / l.‘sM' yel low 1sh_brotwh
_ ow L= - a (O
v L4
= D mp 'sh
- @ 2560 Lt o 26-00 £} bas
- Small lewms ~Y0% o 'lf 202 vey €ins
— Qrain sond YOZ, Growel
— B ~7
| ! bict
_ 2:8Y /Y L yM yellowis b \prown
i Wo reachon 4o pdL
i @ 22 £t bgs heddisg appews
— | grduels Comsyn mple 19 o
_ | bwo  Llens'
i n g5 (0-90 FF)
_ @~39 4+ bug
_ | Busragy sie o€ gravels is ~BE mm
| ok rownd b0 well round
_ | ng veacAim o HOL
_ | Ko polet fha njl
] water tagged (/zeus O 33.60Lk3s
] TD = 40.50 £ bas
Reported By: CO\hd (¢ Rusnette Mildall Reviewed By: }(e Jin Be vy S‘I[va\
Title: Gtg\oak\’ Title: gr, 694/0?‘\94’
Signature: Date:{l/Zﬁ/E Signature: M — Date: y/ '3/ 5"
e / 4
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WELL SUMMARY SHEET Start Date. 6? 2?’ 15 Page 1 of 1.
Finish Date: 8/6/15
Well ID:  C9458 Well Name: 399-1-87
Location: 300 Area N of PNNL Project: 30 Monitoring/Injection Wells in 300-FF-5 OU
Prepared By:  Tessa Clark Date: Reviewed By:.J.[L)), (==l Date: N
Signature: 7 A Q-38-15— Signature: P %ﬂ,&__\ iO"73 1S
CONSTRUCTION DATA Depth i GEOLOGIC/HYDROLOGIC DATA
Description Diagram Feet Gﬁ)[:;hic Lithologic Description
Surface Completion:
2'x2'x 0.75' bgs Flush mount concrete 3. .40.0 - 0.3: Gravel Drill Pad, G
pad w/brass survey marker. =90.3 - 2.8: Gravelly Sand, g5$
13 1/2”OD Protective Monument: e:0582 8 - 23.0: Silty Sandy Gravel, msG
0.0'-0.7 bgs DK
. KA
X 3 X 10 —5% ‘;‘§
Permanent Well: |L x| =1 9’:5%‘6
xy x| | 51 RS
2.375"0D PVC Blank: 0.50'- 30.57’bgs| " £ x| - xJI 2 O
XA X i SRR
2.375"0D PVC 0.020-slot Screen: kX X 1 I -‘-’§°’~?4
e b X —1'937.&-"
30.57'- 35.57'bgs k x| 1 L
_ X "'-;’ X A _3 T3, 0.
2.375”0D PVC Blank Casing: x| o -e:ﬁg:-‘e
: |<x - Xy 20—5 i RS
35.57'- 38.00'bgs E & 1 ¥ 20
Cx o T x gDy
£ xJI PSS 23.0 - 24.0: Silty Gravel, mG
S 4 =
. £ 2.0 24.0 - 40.0: Silty Sandy Gravel, msG
e BN RS
&Y S 5k o

Construction Materials:

Concrete: 0.7'- 2.0° bgs

Suface Seal: 2.0~ 9.5' bgs

Bentonite Chips: 9.5’- 25.0' bgs

Bentonite Pellets: 25.0- 28.2’ bgs

10/20 Mesh Filter Pack Sand;

28.2"- 40.0'bgs

All temporary 6” OD casing

removed 6/23/15.

S Depth to Water: 31.60’ bgs (7/20/15)

:-_v"-g': & S Total Depth = 40.0’ bgs (6/24/15)

OD = outside diameter

bgs = below ground surface

Centralizers: top of sump & bottom

of last blank riser.
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BOREHOLE LOG

Page ! of _2

Date: )uwe 23 20(S

WeIlID:Qolqgg Well Name:sqcl,,,?s-:’ Location: 34 Acea N of PUAL
Project: 3l well 3oFE-5 YIS PRL Reference Measuring Point: G-;mhd Sarlaocs
Denth Sample Graphic Sample Description Comments
ety [Ty T 8o | "Log. | GroupNare, G S DEvr, of Clasacaon, | Depl o Cao, il Weties
No. [Recovery Max Particle Size, Rgeactlgn to IX 9 Sampler Slzeg Wate? Lgvel
o — _o_.oo +0 0.30 £+ bo < lei.m; \>_(U]§
_ 8 | |a> o Delling pad /Bary Eill tonducked w) 3
_ L “:'(o’-"'.-"’ ?ﬁ&@é 150 cc
] Lo as.nq
_q‘, A oo:ﬁ; <30 ‘ ’ o Y'Y 10 dore barrel
_ g 27 o%; |Formation (g5
> \5 i el = arulo. : e calle ded
i P e Saind! Gne 4o fon rse p% 5&;!
_qb :'g:.g_:'a; ) r © Ma [ a P N M l
_ 0_,;. " ~ )zyy‘lu {oc Brehin
— 050 = Sovted amaular 70% maatit 09 Celse
U2 61‘ :?,-ETQM@_MM&L o HﬁJ/(qu)
4o 1S ::9_"‘ ) 7 are reacah
_ % N 'o_{::{;" DMJ
_ & T Taa Hzy @38 38 loys
5 — § / TLPO—.—-O.: /i’//§
- € o | 280 £+ o 33.00 &b
$S F|  |Bis [Fematim L Hanfosd, mse_ D Y0-00 £F bge
o 80 0% 51K 0% GesSanr] Z0% Grave!
- 9-0_‘3 : M%_ﬁlﬂr_tn_ﬁm,_ﬂmhj_&ﬂkl/
w o 0‘0‘2 40%. maa e 0% ’f—‘els:c
_ & 0 |GraVOLs Amm 4o Smefl Routder .
_ %’07 ~ RS W&Mu&_md
iy oga?o ’ fe Gotelsic (boolder@ 0’)
T00:07 uleak veackion do HEAL (Dey)
= 0.0, |2:8Y Yl darie 4ray
;_“_' o Dewy -
Lot A |
%51 TR0 =000 F_ge___ HueT
oo | 0% S 10% Mg 70% gravel
3T V{g(klgl
S o8 _o_a_mm_h £alscC
—o Gravel? ~ /6 mm tol0) mm Da)flu Sor'lz/
0 g0l round.
= 920l mection Yo HaL
.,QT_-éi: 2,64 Y1 f_{zrk'qmw
300 mo st -
000:::0‘5,
PRI

Repored By ite Buatie Wildall

Reviewed By: KP—UM ‘Be ) S‘{-rdw\

Title:

St (3ed(aq¢ f—(

Title:(se 0 oafy t

Date:(,/u/(s

Signature: Z

Signature: h{

Hasnbdid)
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BOREHOLE LOG

Page _Z of %
Date:Jyge 23,26(5

el ID: ¢ 4y 53 Well Name:3gq - |- g3 Location:3ep #reex W _of PMVL
Project: 3| wlo_ll 300-FF=S EY 157 PRV wel Reference Measuring Point: (Gy-peon 5W‘Pﬁ6(
Sample ) Sample Description Comments
Depth Graphic
0 [T TS | s | S o ey e, St e, | Doy g v
No. |Recovery Max Particle Size, Reaction 1o It-‘{C o Sampler Slzeg Water Level
] QY.00 &4 37.00 {+ bas ms G Dn/ng_Lng_
| 10% S/(+ 45% sand U5 % (sravel eonclacted w” a
N  Sands L.‘w tn very Qoou‘st omLu TerraSeyic 150CC
i . BiLelsic | (" Lasing
| ! m\u &oﬂ-ca Y“X10! toce barrel
| SNS an.?\r\ 3 we\( ﬁo'a".ty\ Ay
L0 LY, Q.5 = greb sgm,&.
. 5Y 34 veru da,rl( a oy v ’
B W reackion 30 HAL™
B Moist
| 33.00 §4 4o 4).60 L bae
| _Emmadirn Hain Gl hl
_ 1G%n/ 0% s 75% G
| Snd ! Coarse qrada, ﬂ?ld.u/ar
_ |$0% makie. 20%% fels i
| | Gravel! Qmm 40 (30mm sub to
_ wiell - . g myt, % [5/'(.
Reported By:p 4 ¢ , [ Reviewed By: (%, 7 @‘? ot rern
T'"eé@dfnlb} Tite: 57 (Geologe s
Signature: WM} MM Date: Signature: ,g}ﬂ /{:u Date:S’/_;: e
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SURVEY DATA REPORT equest o
URV T 154-161
Project No. Title File No.
300-FF-5 Wells Final Surveys 3AT10R28
Job. No. Prepared By Date Reviewer
CACN: 303500-JPRC |N.P. Fastabend 8/11/15 MM
DESCRIPTION OF WORK DISTRIBUTION SDR| PLOT DWG

Obtained final coordinates (C/L Casings) and Survey File OR
elevations of 30 completed 300-FF-5 flush mount E.C. Rafuse 1
wells located on north side of 300 Area. T

S.J. Trent 1

K.M. Whitley 1

J.B. Geiger 1

B.J. Howard 1
Horizontal Coordinate System: WCS83S/91 (Meters)
Vertical Datum: NAVD88 (Meters) A.J. Green 1

SURVEY RESULTS AND COMMENTS

See Attached Well Survey Data Report Sheets
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WELL SURVEY DATA REPORT

Project:

Prepared By: Neil P. Fastabend
Company: cuprc

Date Requested: - Requestor:

08/04/15 Edward Rafuse  (CHPRC)

Date of Survey: Surveyor:

08/10/15 Lawrence B. Munnell (CHPRC)

Fluor Hanford Point of Contact:

Survey Co. Point of Contact:
Neil P. Fastabend

Description of Work: Horizontal Datum:  NADS3 (91)
Obtain final survey coordinates (C/L Casing) . ]

and elevations of Well C8930 (399-1-69) vertical Datum: NAVD88
located on north side of 300 Area. Units: Meters

Hanford Area Designation; 300A

Coordinate System:

Washington State Plane Coordinates (South Zone)

Horizontal Control Monuments:
Washington State Reference Network

Vertical Control Monuments:

300-28 (CHPRC) and HSWB-005 (COE)
Well ID Well Name Easting Northing Elevation
C8930 399-1-69 594169.73 - 116505.03~ Center of Casing
114.635- "X" on Rim
114.832* | Brass Survey Marker
Notes:
114.540- Top Inner 2in PVC

"X" on Rim elevation taken on north edge rim of outer 12" steel handhole casing.

Equipment Used:

Trimble R8 RTK GPS
Trimble DiNi 12 Level

Casing,North Edge

Surveyor Statement:

I, Lawrence B.

Munnell, a Professional Land Surveyor
registerecd in the State of Washington

(Registration No. 16216),

performed by me,

supervision.

hereby certify
this report is based on a field survey
or under my direct

HELLL S D

SNEAIRNN A VAN YL A

O v

AU R LTLE SPT LONSNKS AN

A-31
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WELL SURVEY DATA REPORT
Project: Prepared By: Nei1 P. Fastabend
Company: CHPRC
Date Requested: Requestor:
08/04/15 Edward Rafuse (CHPRC)
Date of Survey: . Surveyor:
08/10/15 Lawrence B. Munnell (CHPRC)
Fluor Hanford Point of Contact: Survey Co. Point of Contact:
Neil P. Fastabend
Description of Work: Horizontal Datum:  NADS3(91)
Obtain final survey cocordinates (C/L Casing) ) ]
and elevations of Well C8932 (399-1-71) Vertical Datum: NAVDES
located on north side of 300 Area. Units: Meters

Hanford Area Designation: 300A

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

Washington State Reference Network

Vertical Control Monuments:
300-28 (CHEPRC) and HSWB-005 (COE)

Well ID Well Name Easting Northing Elevation
8932 399-1-71 ) 594126.33. 116508.84 - Center of Casing
114.838- ~ "X"onRim
114.838- Brass Survey Marker
Notes:

114.738 Top Inner 2in PVC
Casing,North Edge

"X" on Rim elevation taken on north edge rim of outer 12" steel handhole casing.

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.

NNV NI4T e W

s SOLCCCN

A-32 A-6003-659 (04/03)
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WELL SURVEY DATA REPORT

Project:

Prepared By: Neil P. Fastabend
Company: cHprC

Date Requestad: Requestor:

08/04/15 Edward Rafuse (CHPRC)

Date of Survey: Surveyor:

08/10/15 Lawrence B. Munnell (CHPRC)

Fluor Hanford Point of Contact:

Survey Co. Point of Contact:
Neil P. Fastabend

Description of Work: Horizontal Datum: ~ NAD83 (91)
Obtain final survey coordinates (C/L Casing) . .

and elevations of Well C8935 (399-1-73) Vertical Datum: BAVDES
located on north side of 300 Area. Units: Meters

Hanford Area Designation: 300A

Coordinate System:

Washington State Plane Coordinates (South Zone)

Horizontal Control Monuments:
Washington State Reference Network

Vertical Control Monuments:

300-28 (CHPRC) and HSWB-005 (COE)
Well ID Well Name Easting Northing Elevation _
C8935 399-1-73 594081.69- 116494.22- Center of Casing
114.917: "X" on Rim
114.920- Brass Survey Marker
Notes:
114.781~ Top Inner 2in PVC

"X" on Rim elevation taken on north edge rim of outer 12" steel handhole casing.

Equipment Used:

Trimble R8 RTK GPS
Trimble DiNi 12 Level

Casing,North Edge

Surveyor Statement:

I, Lawrence B. Munnell,
registered in the State of Washington
(Registration No.
this report is based on a field survey

performed by me, or under my direct

supervision.

l6216),

a Professional Land Surveyor

hereby certify
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WELL SURVEY DATA REPORT

Project:

Prepared By: Neil P. Fastabend
Company: cHPRC

Date Requested: Requestor:

08/04/15 Edward Rafuse (CHPRC)

Date of Survey: Surveyor:

08/10/15 Lawrence B. Munnell (CHPRC)

Fluor Hanford Point of Contact:

Survey Co. Point of Contact:
Neil P. Fastabend

Description of Work:

Obtain final survey coordinates (C/L Casing)
and elevations of Well C8939

Horizontal Datum: NAD83(91)

(399-1-75) Vertical Datum: NAVDS88

located on north side of 300 Area. ) Units: Meters

Hanford Area Designation: 3002

Coordinate System:

Washington State Plane Coordinates (South Zone)

Horizontal Control Monuments:
Washington State Reference Network

Vertical Control Monuments:

300-28 (CHPRC) and HSWB-005 (COE)
Well ID Well Name Easting Northing Elevation
C8939 © 399-1-75 594098.69 - 116475.62 - Center of Casing
114,922~ "X" on Rim
114.918- Brass Survey Marker
Notes:
114.819-

Top Inner 2in PVC
Casing,North Edge |

"X"™ on Rim elevation taken on north edge rim of outer 12" steel handhole casing.

Equipment Used:

Trimble R8 RTK GPS
Trimble DiNi 12 Level

Surveyor Statement:

o

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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WELL SURVEY DATA REPORT

Project:

Prepared By: Nei1 P. Fastabend

Company: cHPRC

Date Requested:

Requestor:

Edward Rafuse (CHPRC)

08/04/15
Date of Survey: Surveyor:
08/10/15 Lawrence B. Munnell (CHPRC)

Fluor Hanford Point of Contact:

Survey Co. Point of Contact:
Neil P. Fastabend

Description of Work:

Obtain final survey coordinates (C/L Casing)
and elevations of Well C8941 (399-1-77)
located on north side of 300 Area.

Horizontal Datum: NAD83 (91)
Vertical Datum: NAVDS88
Units: Meters

Hanford Area Designation: ~300A

Coordinate System: Washington State Plane Coordinates

(South Zone)

Horizontal Control Monuments:
Washington State Reference Network

Vertical Control Monuments:
300-28 (CHPRC) and HSWB-005 (COE)

Equipment Used: Trimble R8 RTK GPS
Trimble DiNi 12 Level

Well ID Well Name Easting Northing Elevation
C8941 399-1-77 594118.72 - 116460.56' Center of Casing
115.254 - "X" on Rim
115.253- Brass Survey Marker
__ _
115.071" Top Inner 2in PVC

"X" on Rim elevation taken on north edge rim of outer 12" steel handhole casing.

Casing,North Edge

Surveyor Statement:

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.

I, Lawrence B. Munnell, a Professional Land Surveyor
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WELL SURVEY DATA REPORT
Project: Prepared By: Neil P. Fastabend
Company: cHPRC
Date Requested: Requestor:
08/04/15 Edward Rafuse (CHPRC)
Date of Survey: _ Surveyor:
08/10/15 Lawrence B. Munnell (CHPRC)
Fluor Hanford Point of Contact: Survey Co. Point of Contact;
Neil P. Fastabend
Description of Work: Horizontal Datum:  NADS3 (91)
Obtain final survey coordinates (C/L Casing) . .
and elevations of Well C9450 (399-1-79) Vertical Datum: NAVDES
located on north side of 300 Area. Units: Meters
Hanford Area Designation: 300A

Coordinate System: Washington State Plane Cocrdinates (South Zone)
Horizontal Control Monuments:
Washington State Reference Network

Vertical Control Monuments:
300-28 (CEPRC) and HSWB-005 (COE)

Well ID Well Name Easting Northing Elevation —
C9450 399-1-79 594154.88 - 116463.009 - Center of Casing
114.912- "X" on Rim
114.911- Brass Survey Marker
Notes:

114.778- Top Inner 2in PVC
Casing, North Edge

"X" on Rim elevation taken on north edge rim of outer 12" steel handhole casing.

Equipment Used: Trimble R8 RTK GPS
Trimble DiNi 12 Level

Surveyor Statement:

I, Lawrence B. Munnell, a Professional Land Surveyor
registered in the State of Washington

(Registration No. 16216), hereby certify

this report is based on a field survey

performed by me, or under my direct

supervision.
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WELL SURVEY DATA REPORT

Project:

Prepared By: yeil P. Fastabend
Company: cHPRC

Date Requested: Requestor:

08/04/15 Edward Rafuse (CHPRC)

Date of Survey: Surveyor:

08/10/15 Lawrence B. Munnell (CHPRC)

Fluor Hanford Point of Contact:

Survey Co. Point of Contact:
Neil P. Fastabend

Description of Work:

Obtain final survey coordinates (C/L Casing)

Horizontal Datum: NAD83(91)

Equipment Used:

and elevations of Well C9452 (399-1-81) Vertical Datum: NAVDSS
located on north side of 300 Area. Units: Meters
Hanford Area Designation: 300A
Coordinate System: Washington State Plane Coordinates (South Zone)
Horizontal Control Monuments:
Washington State Reference Network
Vertical Control Monuments:
300-28 (CHPRC) and HSWB-005 (COE)
Well ID Well Name Easting Northing Elevation _
C9452 399—1—8_1 594090.90 - 116454 .92~ Cen[erofCasing
114.984- "X" on Rim
114.984 " Brass Survey Marker
Notes:
114.887- Top Inner 2in PVC

"X" on Rim elevation taken on north edge rim of outer 12" steel handhole ¢

Trimble R8 RTK GPS

Trimble DiNi 12 Level

Casing,North Edge

asing.

Surveyor Statement:

I, Lawrence B. Munnell, a Professional Land Surveyor
registered in the State of Washington

(Registration No. 16216), hereby certify

this report is based on a field survey

performed by me, or under my direct

supervision.
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WELL SURVEY DATA REPORT
Project: Prepared By: Neil P. Fastabend
Company: CHPRC
Date Requested: Requestor:
08/04/15 Edward Rafuse (CHPRC)
Date of Survey: Surveyor:
08/10/15 Lawrence B. Munnell (CHPRC)

Fluor Hanford Point of Contact:

Survey Co. Point of Contact:
Neil P. Fastabend

Description of Work:

Obtain final survey coordinates (C/L Casing)
and elevations of Well C9454
located on north side of 300 Area.

(399-1-83)

Horizdntal Datum:

NAD83(91)
Vertical Datum: NAVD88
Units: Meters

Hanford Area Designation: 300A

Equipment Used:

Trimble R8 RTK GPS.
Trimble DiNi 12 Level

Coordinate System: Washington State Plane Coordinates (South Zone)
Horizontal Control Monuments:
Washington State Reference Network
Vertical Control Monuments:
300-28 (CHPRC) and HSWB-005 (COE)
Well ID Well Name Easting Northing Elevation _
9454 399-1-83 594152.48- 116427.40 Center of Casing
115.066 - "X" on Rim
115.062- Brass Survey Marker
Notes:
114.939-

"X" on Rim elevation taken on north edge rim of outer 12" steel handhole casing.

Top Inner 2in PVC
Casing,North Edge

Surveyor Statement:

supervision.

I, Lawrence B. Munnell,
registered in the State of Washington
(Registration No.
this report is based on a field survey
performed by me,

16216),

a Professional Land Surveyor

hereby certify

or under my direct
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WELL SURVEY DATA REPORT

Project:

Prepared By: yeil pP. Fastabend
Companw CHPRC

Date Requested: Requestor:

08/04/15 Edward Rafuse (CHPRC)
Date of Survey: Surveyor:

08/10/15

Lawrence B. Munnell (CHPRC)

Fluor Hanford Point of Contact:

Survey Co. Point of Contact:
Neil P. Fastabend

Description of Work:

Obtain final survey coordinates (C/L Casing)
and elevations of Well C9456 (399-1-85)
located on north side of 300 Area.

Horizontal Datum: NAD83(91)

Vertical Datum: NAVD88

Units: Meters

Hanford Area Designation: 300A

Coordinate System:

Washington State Plane Coordinates (South Zone)

Horizontal Control Monuments:
Washington State Reference Network

300-28 (CHPRC)

Vertical Control Monuments:

and HSWB-005 (COE)

Well ID Well Name Easting Northing Elevation
C9456 399-1-85 594175.50- 116451.42~- Center of Casing
114.932 - "X" on Rim
114.931- Brass Survey Marker
Notes:

Equipment Used:

"X" on Rim elevation taken on north edge rim of outer 12" steel handhole casing.

Trimble R8 RTK GPS
Trimble DiNi 12 Level

114.799 - Top Inner 2in PVC
Casing,North Edge

Surveyor Statement:

performed by me
supervision.

I, Lawrence B. Munnell,
registered in the State of Washington
(Registration No. 16216),
this report is based on a field survey

a Professional Land Surveyor

hereby certify

, or under my direct
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Appendix B
Well Documentation for Aquifer Monitoring Wells

e Well Summary Sheet
e Borehole Log

¢ Final Survey Report
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Start Date: 6/15/2015

WELL SUMMARY SHEET Page 1 of 1
Finish Date: 8/6/2015

Well ID: (8931 Well Name: 399-1-70
Location: 300 Area N of PNNL Project: 30 Monitoring/Injection Wells in 300-FF-5 QU
Prepared By:  Marques Miller Date: Reviewed By:,ﬁr‘@k M= 2= Date:
Signature: MM M / 9/24/15 | signature: M/‘/L" lé 2815

CONSTRUCTION DATA Depth in 7 GEOLOGIC/HYDROLOGIC DATA

Description Diagram Feet Glr-ao;;hic Lithologic Description

Surface Completion: 0

2'x2' Flush mount concrete

pad w/brass survey marker.
13 1/2” OD Protective Monument:
0.0’- 0.60'bgs

Permanent Well:

2.3770D PVC Blank: 0.30'-41.25bgs
2.37" 0D PVC 0.020-slot Screen:
41.25'-46.25'bgs

2.37"0D PVC Blank: 46.25' - 48.98' bgs

Construction Materials:

<=

|
|
|
[
[
#
g

T T~
NOa N N Y ~

N

—— —

[NERN
NN N

NN

N
\\\\\\\\\\\\\

N

~

N
AN kN

v N

LRI NN

Soa A N N N N N

NANANS NN N N\
e e e et %%

\\'r

AU UL T S T T T U T T U T T T T M W U U N
i et e M . St S— — — — S’ e s

AR T T U S S N T T T T T T U U S N U N U U N

N
e

2

0.75'- 48.90': Silty Sandy Gravel, msG

Bary

=
o

Concrete: 0.0’- 1.50" bgs

Neat Grout: 1.50’- 10.10"bgs
Bentonite Chips: 10.10’- 34.90" bgs
Bentonite Seal: 34.90’- 37.10" bgs
10/20 Mesh Filter Pack Sand:
37.10°-48.90' bgs

All temporary 6” OD casing

removed 6/16/15.

=X
3 3

[ N

=N

x 3

“2.7. Depth to Water: 33.8'bgs (6/15/15)

- Total Depth = 48.90"bgs (6/15/15)

OD = outside diameter

bgs = below ground surface

Centralizers: top of sump & bottom

of last blank riser.

B-1
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BOREHOLE LOG

Page ! of )
Date: Seque 1{p,206

Well ID:(* 393 | wellName:399- |- 30 |Location: 200 Avea N oL PUn) L
Project: Ao uiler Mmoot bovna AA pA\ Reference Measuring Point: (3 M‘{[g’ urlse o
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BOREHOLE LOG

Page _2 of Z
Date: dune 16,208

B-3

|wellID: (. $9%| Well Name: 399 —{— 30 Location: Rsn fvpm  Ad of PAA) L
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WELL SUMMARY SHEET Start Date: 6/9/2015 page 1 of 1.
Finish Date: 8/6/2015
Well ID: (8934 Well Name: 399-1-72
Location: 300 Area N of PNNL Project: 30 Monitoring/Injection Wells in 300-FF-5 QU
Prepared By:  Marques Miller Date: Reviewed By: || ') MIGMHEER Date:
Signature: MM '/\M/\a/ 9/24/15 | signature: ., /, O 2815
CONSTRUCTION DATA Depth i -~ GEOLOGIC/HYDROLOGIC DATA
Description Diagram Feet Gﬁ)’;hic Lithologic Description
Surface Completion:

1.90'x1.90’ Flush mount concrete 74 0.0’- 0.5": Gravel Drill Pad, G

: -1 0.5"- 5.0" Sandy Gravel, sG

pad w/brass survey marker.
264554 5.0~ 15.0': Silty Sandy Gravel, msG

13 1/2” OD Protective Monument:

0.0'- 0.90'bgs

2 e%

Permanent Well:

NN NN
NN N

2.37” 0D PVC Blank: 0.35’- 39.67' bgs

2.37" 0D PVC 0.020-slot Screen:

S5 15.0'- 16.0': Sandy Gravel, sG

e

39.67'- 44.67'bgs 16.0'- 18.50": Gravel, G

2.37”0D PVCBlank: 44.67' - 47.40’ bgs =4 18.50'- 19.0": Silty Gravel, mG

f;_.-'.'_ 19.0’- 30.0": Sandy Gravel, sG

i

(5 30.0- 40.0" Silty Sandy Gravel, msG

e

5y Depth to Water: 31.69' bgs (7/16/15)

Construction Materials:

Concrete: 0.0'- 1.30"bgs

Neat Grout: 1.30'- 10.0'bgs

A N N I N T T T T T T T T T T Y S U N SRR NN
N T T T T T Y T T T T R T R T S S N e R N T RN

Bentonite Chips: 10.0’- 39.90' bgs 4 40.0'- 48.50": Sa ndy Gravel, sG

10/20 Mesh Filter Pack Sand:

39.90'- 48.50'bgs

Total Depth = 48.50"bgs (6/10/15)

OD = outside diameter

bgs = below ground surface

All temporary 6” OD casing Centralizers: top of sump & bottom

removed 6/10/15. of last blank riser.

A-6003-643 (REV 1)
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BOREHOLE LOG Page L of2.
Date: ¢ a4§
Well ID: 0‘3731./ Well Name: 349 -72 Location: 34, km M.ﬂ-?ﬂﬂl-. N. Trocess Poads.
Project: 3o A ea. . Jea nestadio \ Reference Measuring Point: G, tad S, 8.
Sample Graphi Sample Description Comments
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Reported By: \ | o oy

Reviewed By:  Kegin  [Sevractirew—

Title: Cv.a Teda

Title:

Sr.

(:,-e e\aeni st

Signature:

Signature:
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BOREHOLE LOG Page_Atof 2
Date: €165
Well ID: C71 3y Well Name: 3¢9 - 72 Location: 300 Aeter. pp, Process Ponds.
Project: 200 byt () SeguectoNion RA. Reference Measuring Point: (05, a3 Surfce.
Sample Graphi Sample Description Comments
E('?:Et)h Tyoe | Biows rli?g ic 83%’? Mgirgt%,rgg?‘tgirﬁegg%ripu%n, Soil Classification, De?th of ?as_in.g, Drilling Method,
No. _|Recovery Mo Hex Partice Size, Feachon o Hol o o0 | Moo o e Rt L "
vo §; 35088 50-35 1 sty seady Lawl wsb(1SE 0 205 5m0dee] 5o, o/ 5Ki8care b,
§E > Av.Po.seR . voworadd. o8 pbL b Vpo. bl of 30X bs)t o felsicl-25-35 % 2500 ook
SS ol Tk V. > fcten. v‘/ wfr vt e S § 9TY AL/ ¥ AL e T T o pregovern .
R oo floghte 5314, 2.3Y4 Blosk. -
§N *Poo. downwetd Loocienina, . 20-35 tns .
§ 35+ rox clast : 90, h-% ebl. 250mm. blocked eorebpel] 3540 no rsovern ik Wadeel
§ Goe) msG, (775@o%$,la%m) by ook
§ Ny d o -sm.eh) of 2 % a} V>
§ . & ISHUI IS O -BeMs. npn flodd;
\ M Vit C A8 C e
= oronnd 56 (2S-0XG, 20%S, $%m) [ qo-ur': 50
meod. ob). Yees ol Moo eadd. & LoV 0% Meka> ne on [T .
% :«\.\r. w/ers hhe:tes ane: S 108 bk, /1% o, £ ’JMSLMN—
‘-‘} 2 !ﬁ? LEY2 X \ aish
. moy clests Llme.  “Beduiom opb Y0-u3 ' oy3,
3
avA)
ol ,
™ TDUL) bas.
s DYW: 567 hgs

Reported By: A L, Aroun Reviewed By: Koy, py [3e v strpm,
Title: Greo. Te ). Title: Sr. Geolos+
3
Signature: k ;KN\* Date: §-10:1S | Signature: K___ P Date: 7 / «g/z‘,;
b
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SGW-59465 REV 0

Bentonite Seal: 34.20'- 37.20" bgs

10/20 Mesh Filter Pack Sand:

37.20’- 50.07'bgs

All temporary 6” OD casing

removed 6/16/15.

: 6/29/2015
WELL SUMMARY SHEET SiariDee: ©/2° Page 1 of 1
Finish Date: 8/6/2015
Well ID: 8937 Well Name: 399-1-74
Location: 300 Area N of PNNL Project: 30 Monitoring/Injection Wells in 300-FF-5 QU
Prepared By:  Tessa Clark Date: Reviewed By 1), MIEHRER Date:
Signature: 7 72 9/25/15 |signature: 4 Zé?{ ) Jp 28§
CONSTRUCTION DATA — GEOLOGIC/HYDROLOGIC DATA
Description Diagram Feet G[acf)ghic Lithologic Description
Surface Completion:
2'x2’ Flush mount concrete 50 0.0'- 0.15": Gravel Drill Pad, G
pad w/brass survey marker. Y24 0.15'- 14.0": Silty Sandy Gravel, msG
13 1/2” OD Protective Monument: _T.:_‘ .E‘Z.bu
0.0'- 0.60'bgs mek S@E
BEHS
, 10 859
Permanent Well: : pb AL =) Jora
i ['/ G ,’] | _E?PS o
2.375”0D PVC Blank: nZl 2 XA
0.30'-40.17' bgs ] . 35531 14.0'- 340" Silty Sandy Gravel, msG
2.375"0D PVC 0.020-slot Screen: M % 2O
40.17'-45.17'bgs | F;ﬁ . 20_%{ T
2.375"0D PVC Blank: i Ii;i :’I - Xrinss
45.17'- 47.80'bgs | I::: Y %@J
i l’:’ 1 l: i _!;°5"__,0Q
ROt OO
j |t,:' ,:] B\ o
Lo 2—-; 30 — R
g 2R =28y Depth to Water: 30.2'bgs (7/9/15)
o A ‘ l"’ 5 /,l ! i%‘g'c
Construction Materials: 3 f/’ i ' el
Concrete: 0.0'- 1.25'bgs |t 2 34.0'- 46.0"; Silty Sandy Gravel, msG
Xy X ¥
Neat Grout: 1.25’- 10.50'bgs =
Bentonite Chips: 10.50'- 34.20" bgs 1

Q7= 46.0'- 50.50": Silty Sandy Gravel, msG

Total Depth = 50.50' bgs (6/29/15)

OD = outside diameter

bgs = below ground surface

Centralizers: top of sump & bottom

of last blank riser.

B-7

A-6003-643 (REV 1)




SGW-59465 REV 0

BOREHOLE LOG

Page | of _Z
Date)une 26,2015

Well ID: 0 4 23

Well Name: 39§ - |- 4

Location: 300 Ale "

a) of PANL

Project-30 well 200-£€-% _ §V IS

Reference Measuring Point: Copp i o] S0p £ )

Sample

Type | Blows
No. |[Recovery

Depth
(Ft.)

Graphic

Sample Description

Comments

Color, Moisture Content, Sorting,
Max Particle Size, Reaction to

Group Name, Grain Size Distribution, Soil Classification,
Angularia/(,zll\llineralogy,

De?th of Casing, Drilling Method,
Method of Drivii:g Sampling Tool,
Sampler Size, Water Level

0 — L

10 —

~o114.00 - 34.00 £+ bgs

0o REL

]
<,
i

=
4

|
S0 % veco
S

ad  Ses 0-15 £
7O i oacl 7 e bl ;
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Dr.'mfg s M"f
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So2(045 20 1920 £f bos

mit

Teria Somi'c 1SDCL

.72 |Forma trow
° t

15% s/t 469 Sand 505 gra,u/
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“plSofdted, cub~wnaular Y02 matic
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Y'%0' tbde hnamel

-~ 0% folsi;

"Ou|Coavel’ 2 mam o /20mm pood 4

. Yo% fels/c

""o’. md ';egdlb!} 32 H’/L

-l LS H [I dark zlve Deowon:

o Dy
J

mSe

"% S

% Grawel

. -':"Sand-' Lirne o canuse % fQin ngﬂ%
= [<orled “a {

= L%

::o';.{a.:;%_&Mn_ar_@OZ matkic
s 4020 Lols/c

45%%

7€ %

Lo ‘e 2 le/c

00| Grovel Lwmmdo 135 vmm  peorly

v

50 %
qlld/g

MweaK o mod waeh'sn Yo e

.':.V;?. 15 Y3/ ve ra_éﬂ'(( Car 2T

".'-__.: >

25V %l

;'.:Q‘S:EZ £¢ 12@5 gaxbonule Aens

=00 0.05 £F. .

u / )

/i
14 1’1‘1}'-/

A _

A Mo st

[Reportsd : (g ey s tnetie Kl

Reviewed By:

’{E.u i B (’v"% ﬁ*ﬂm

Title:

Sc.

C}?Otf)rc‘i s

Signature:

X

Dateuq, 3 Signature: \-(

7

A-6003-642 (03/03)
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SGW-59465 REV 0

BOREHOLE LOG Page 2 of %
Dateyune 26,20(8
Well ID: §9 3 WellName'349-1-34 __ |-%1"300 Wyeq W of PromL
Project: 3y wieil R00~-F€-5 FY IS Reference Measuring Point: (gyym 1, 0-| surlace
Sample Sample Description Comments
Depth Graphic
(Ft) | Type | Blows Log Group Name, Grain Size Distribution, Soil Classification, epth of Casing, Drilling Method,
’ N Recove Color, Moisture Content, Sorting, Angularlt Mmeralogy, ? hod of Dnvmg Sampling Tool,
0. overy o= Max Particle Size, Reaction to HEI Sampler Size, Water Level
. g ralzy. 0G. £+ bqs "/~n .00 £F baf Qa'..gf wee |f
o — L '.
§ _ B .‘.g.‘?o { 45%% Gracel
{9®
— gﬁ : I
_ 02290 v oun ’ hg
_ g" { :l.—o..v. ::-;‘ . w} ';. » =
_ :?; i ;o;_"-::_mo_ﬁeg.chm to HIAL
o — ?q:':-.-‘a‘.- 2:5Y ¥t Jery ook oruy
| 2gd | wet v J
| Y600 +050.50 £+ bag ms5
| | Teoe nad 41" e * -
_ Jaa_it_l*_'m%a_s@m_d_i&é_%md
_ N - Wi n
] Yo ng.
_ _‘Lz._mﬂ 0% Leolsic
_ | Cvouzel = 2mm o (00 mm
| subs rgmd Jo waell retund
_ imod. Sovl.
_ | 40% watic (20% Fels/c
- .c_my_é.Lg_Lm&_F‘ﬂ.i‘h ct-h,l
| 25Y%% Riacle
- et
| ro vepchton Yo HEL .
_ TO 50.50
— Water UL.E% Ygs L0815
Reported BY: ¢ gy of ‘e T2 the 14 fcla Ul Reviewed By:  J<pyin Bﬁ% St
Title: (e oot tad Title: Se. Geologut
Signature: WWM VW Date: §,~24- |¢ | Signature: lo( Q‘ A Date: 9 ‘Y/Zaa
v - 1
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SGW-59465 REV 0

WELL SUMMARY SHEET Start Date: _ 7/7/15 Page 1 of_1
Finish Date: 8/6/15

Well ID:  C8940 Well Name: 399-1-76
Location: 300 Area N of PNNL Project: 30 Monitoring/Injection Wells in 300-FF-5 QU
Prepared By:  Tessa Clark - Date: Reviewed By: . 1) MEHRER Date:
Signature: Z '7\ 9-38-1$  [signature: L 77 {O~C8~ (5

CONSTRUCTION DATA Depth inf’ g GEOLOGIC/HYDROLOGIC DATA

Description Diagram Feet G[aozhic Lithologic Description

Surface Completion:

2'x2'x 0.75"bgs Flush mount concrete

-0.0 - 0.25: Gravel Drill Pad, G
2:210.25 - 8.5: Sandy Gravel, sG

pad w/brass survey marker.

13 1/2" OD Protective Monument:
0.0’- 0.7’ bgs

8.5 - 21.0: Silty Sandy Gravel, msG

Permanent Well:
2.375"0D PVC Blank: 0.45 - 40.22' bgs
2.375"0D PVC 0.020-slot Screen:
40.22'- 45.23'bgs

2.375"0D PVC Blank Casing:
45.23'- 47.85'bgs

| | .
AL ‘Q Y ~.‘ Uig n.:: 21 gy '. oF ,'-::. 4 "':.
IO 5 I Npeae e of

=51 21.0 - 47.0: Silty Sandy Gravel, msG

XX Depth to Water: 32.7'bgs (7/15/15)

Construction Materials:
Suface Seal: 0.8"- 10.0" bgs
Bentonite Chips: 10.0- 35.0' bgs
Bentonite Pellets: 35.0- 37.92' bgs
10/20 Mesh Filter Pack Sand:
37.92'- 50.85'bgs

47.0 - 50.85 Silty Sandy Gravel, msG

Total Depth = 50.85'bgs (7/7/15)
OD = outside diameter

bgs = below ground surface
Centralizers: top of sump & bottom

of last blank riser.
A-6003-643 (REV 1)

All temporary 6” OD casing
removed 7/13/15.

B-10
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SGW-59465 REV 0

BOREHOLE LOG

Page _ ! [ of K
Date: ), Llu 2,200

Well ID: cgqqo Well NameB?‘]'l-'f(g Locatlon300 An W of PUNL
Project: 3¢) WwieM 200x5c-5- FYIS Reference Measuring Po'“t-cnvu| :( S!!f& ce
Sample Sample Description Comments
Depth Graphic
) [ e LBl | Log | G S B o Clmoteaier, | Neliod o Bt Eng Vethed
| No. [Recovery Max Particle Size, Roaction to ItXC b Sampler Slzeg Water | ovel
| aTTot) _('r_m.d_éwc&a_t_ro_ﬁﬁhgs__w*
0 1390 ¢ [Dn]l peol / Baclll]
_ D d b: ﬂrn.”l'nm ||.5 beMa
s 5090025 11 bas 20 9.5 f4 bgs. o
_ 000 ﬁ?‘rzﬂah‘an Te rf&;;znﬁc_L
. 200 00% Sand Y02y Gauel sk " Lasihg
5 ] 0. 030! \ meai a_well soried Y xXIp” O arrsl.
- .-0.0.'0.0, r LY % /e .
_55 9090’ " owm ~ m Subr g-s = %m‘bmm.p&_
| "'b::-;‘— \4 [ 1< C:mh S 14 |)l£S ar
,,,,,D et lwend o no veackon yo HOL collec kel sves
0.9 [2.9Y 3/7 Dade olive orown 5 FE in_ plet (ars
“zome -7 [Dru and LuA) fza‘gs
+ eolh | = "_'.0,; 7 -

5.0t bge £o 2100 {1 bas

A-6003-642 (03/03)

: _E;Emh/‘zm Hon ool - msl  |Recovery
o O 0Ses Y05 Cand 5D cs_mu,gl o1 T ~a0%
Rty
Y ,‘.;-‘ and’ Line $0 daorse pap: ged wiw'  ~ g%
66‘ -»9“_ 0 0'-30" N~ 50%
?;‘-;gtﬁ:ﬂd ug_':&rnm e M105 mm rnod. Mr{’(t/ 20 -4 ns ﬂ%
df ) -0:2_':_‘ ub round Y6 Sub angulor Yo'~ 50 ~ 20%
ey RACEN ENWIN mafie Y40 % Lele,'s.
"3‘%"-_'-0; 5 k. Gray /
:»o'(-_‘-._ggg o mod Featkiza Lo H(’L 85 = Golit Spron _
2200 [ Bruy BRI Y T-To1 B +0=ips!" 52
@'S b o R3(MVY 2 T-00\08 re-tppl| 11,0 7115
R R2imY{Tool 47730~ 0S5~ 11
o 121003y s fo 47,00 £ s, B3Lmy) L-co1¥ A1./10.5
i \'—oﬂ'vxm\—s >0 00
s 8220 (157% o |+ 4% cand  95% Grauel 2 (805
o --0—0 Hne 1 yoru (Doase, Sa mple . Spox +
077 o Neu ol ¢ « Yo B3INOO I-ww2h_14-14.5"
5070 1S apaudar ~00% wlatic 9097~ [Rimy7I-002B i7.52/¢’
- Lo [Celare . Y B3IMmyL1-002¢ 1B00|2.37
- e = (Gravd iAmm o )76 man, Very No recovery ferT-ooF
357 9 _;:__?g.nambg speted ~VF5 2, of I lo 4/
_ 0 {{;MCS—QO wm oy less. 0% cc,'z«d%al
| R YL Y
fodW s rmpvwih\mnm{ wuH« 5170 .
Reported By:(Yy o lye Buynet-te Vadldall Reviewed By: Koo i Deva shven
Title: &ﬂol”"&{_ ) Title: Se. Gt’o(oc\« 5
Signature:, M Date: 275~ | Signature: l{_ R,\ JU Date:cl/?/zd”—



SGW-59465 REV 0

2z
BOREHOLE LOG Page ¢ of =
Date: |
Well ID: £ 894D Well Name: 39¢_ |~ 7, Location: 2990 A e 1V o PUAIC.
Project: 300~ F-5~ EFNIS 20 elb. Reference Measuring Point: (Grpy e 5, Loc o
Depth Sample Graphi Sample Description Comments
raphic
(ﬁf) Type | Blows L:g 8rc|Jup|\I>1lamte G(r?mtS|zteéD|ernbut/|im Slou CI?Assnfcaltlon ﬁﬁh (?f ;:Ea)smg Dsrlllln MetlhodI
: or, Moisture Content, Sorting, Angulari era m
No. [Recovery © Max Particle Size, Reaction 1o HC neraiogy. ngglnr g‘llégg Water Level "
"lO_ _&iﬂ_bﬂﬁﬁ\ q700{J' :\)QSC&Y\. fqay/.kf el
_ B Ol afic UYp% folst” -
+of, ,930_"6 &Y 3/ vers dade oxm,cj' 8.-C >gmb Sample
‘.0‘:*‘ oy Y = ‘.
N —.:’_?,::T.lwv(: Zs. Sulit speon |
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“ u "“0:0‘ R3Nos 7 -00BR 165170
4.5 5:0.010) VIR L hos How s o R3UNO3 p-pozb 1600405
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_ b‘_u k) 15— A £+ b VOMLDN.N
ap T QQQ P]_o_.s{wc:l-li
0—] 0
5077 o % {els/c R3INOS 0@ bpS™ [1°
_ ! <5 WYUS/  Ucht oliue breswon 1N03 R 1p.f 165’
_‘f’)/ 5007 oo vegedion Jp ROL B31norz F-0058 915 -28

_ Damp B3N BAIS (Hup)

% — B3nmia L-006R 24-245
_ 47.00 $f bos o B3lNaG A\
_ o . 7 BBWgM T -0olh 4.5 27
i - 40% 4o oiikaa T-007R 2% - 465
~ nd  medikin ) $ BXINQS 1-007C ng g -2k

. atn reaAnd . H a5 -
| F0%—Les ~ 3 3% BS/wEl L-0080 29-A15]
| {elsic - B3/N30T -005B 285 A
! Y 0 RIINSY A

NEDm m ‘n - 00 F-235
The. 2 84 Smh‘m aﬁ 2 ﬁg Rywnz 1 -ao50 2 ”2?.*5-34
Opude nom{a(} Hdoe n B3iN3LI-009A 216 .32

am&

RIUN3IE2-0098 3 — 3.5~

WO reactim +o YL Y

R3NzY ! { L

.26‘7’ YWz nlve eorwn

B31AN32 1-009¢ 305 3/

525, R’nl&

D 7/13[15 B0.%%

00 a0 HIBIT U6

ReportedByCz ilgﬂ E“!“ o the &fgﬁ%//

Title: S,

Reviewed By: 'Qu-.v\ Be PAEN fr\»\ﬁmr\
£ )

Signature:

Date: 7..7../5-

6"()\ [} cja \"{

- Signature: \<: R ' A

Date:T/q,/zai .

WM

A-6003-642 (03/03)



SGW-59465 REV 0

WELL SUMMARY SHEET Start Date: 6/22/15 Page 1 of 1
Finish Date: 8/6/15

WellID:  (C8942 Well Name: 399-1-78

Location: 300 Area N of PNNL Project: 30 Monitoring/lnjectipn Wells in 300-FF-5 QU
Prepared By:  Tessa Clark Date: Reviewed By: .J.1), i STl S Dats:
Signature: =7 “Z. q-28-s Signature: /W (2 BS

CONSTRUCTION DATA Depth in / GEOLOGIC/HYDROLOGIC DATA
Description Diagram Feet G[aopghlc Lithologic Description

Surface Completion:

2'x2'x 0.75" bgs Flush mount concrete

790.0 - 0.5: Gravel Drill Pad, G

pad w/brass survey marker.

" 0.5 - 50.3: Sandy Gravel, sG

13 1/2" OD Protective Monument:

0.0'-0.7"bgs

Permanent Well:

2.375”0D PVC Blank: 0.5 - 40.51"bgs

2.375"0D PVC 0.020-slot Screen:

40.51'- 45.52'bgs

2.375" 0D PVC Blank Casing:

45.52'- 48.30'bgs

Construction Materials: ': Depth to Water: 31.2' bgs (6/30/15)

Concrete: 0.0’- 1.4' bgs

Suface Seal: 1.4’- 9.8' bgs

Bentonite Chips: 9.8'- 35.1" bgs

Bentonite Pellets: 35.1- 37.8" bgs
10/20 Mesh Filter Pack Sand:
37.8'-50.3'bgs

 Total Depth = 50.3'bgs (6/22/15)

OD = outside diameter

bgs = below ground surface

All temporary 6” OD casing

Centralizers: top of sump & bottom

removed 7/13/15. of last blank riser.

A-6003-643 (REV 1)

B-13




SGW-59465 REV 0

BOREHOLE LOG

Page { of 2

Date: {p(22{15

Well ID: ng‘(—@—

Well Name: 2q4- —7S2

Location: 200 Area N sf PNN L

Depth

(Ft.)

Type
No.

Blows

Recovery

Graphic

Project: 3[ wWells A0DFF -5 ( EY2015 \ Reference Measuring Point:

Sample

Sample Description

émwrd MM{

Comments

Group Name, Grain Size Distribution, Soil Classification,
Color, Moisture Content, Sorting, AngulanH Mineralogy,
Max Particle Size, Reaction to HCI

De?th of Casing, Drilling Method,
Method of Driving Sampling Tool,
Sampler Size, Water Level
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Reported By: ‘\/!,f.n. M'

Reviewed By:  [doyin

B@ g S“‘Ihw-—'\

Title:

Geo

jat

Title: St Geol

g 54

Signature:

Dateﬂé@/!S Signature: /e(_v{g
' ¥

Date:T/ ie [ 2c

P
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SGW-59465 REV 0

BOREHOLE LOG Page 2. 0f2_
Date:a[::_{(s
Well ID: (942, Well Name: 344 ~(~7Q | Location: 26D Ames N of PNNL
Project. 3| WllS i 380-FF -5 BU.  FY2815 | Reference Measuring Point: f&yvgund Qurfies,
Sample ] Sample Description Comments
Depth Graphic —_— . — - -
(Ft.) Type | Blows Log Group Name, Grain Size Distribution, Soil Classification, ‘De?th of Casing, Drilling Method,
: No. |Recove Color, Moisture Content, Sorting, Angularltl_){ Mineralogy, | Method of Driving Sampling Tool,
: y Max Particle Size, Reaction to HCI Sampler Size, Water Level
- 50 ! 5% San Terres Sonic. Drillri b
E O &s 8‘:006 4" pave barce J
= TR == ‘ T
_ - ~ 210" AT 0 ARelcic « pop M Sivreg \ud, 0
_ ~ 2~ 2.5 Dark gy ot wlHC) |, Sap S
Tes 21— 4, il (D% 5ite /2w Clan), oo Plosh .
~ K S . T
A% [Dﬁol' =5 L 25Y 2 verd dack avan, sk corim w .| GW: ‘(-I-?>' bgs
_ OE 440 — YD P°o &b |90 aad D) Silk D :5&- | __bas
sl -O"_' . J
o0 | &S ~ £ lg y
S BlmL,M._pmssano rxn Wl Kez .

Title: $

Reviewed BY: Koy n f3eriy s rirn
4
Geologrsy

Title: éeoto(l);tsi”

Signature:

Date: 7/;,)/ 2]

Date: (@l@

B-15

Signature: }’d...__ kn/‘r_
Y

A-6003-642 (03/03)



SGW-59465 REV 0

Start Date: 6/18/2015

WELL SUMMARY SHEET Page 1 of 1
Finish Date: 8/6/2015
Well ID: C9408 Well Name: 399-1-65
Location: 300 Area N of PNNL Project: 30 Monitoring/Injection Wells in 300-FF-5 OU

- : I N Wkl W Y
Prepared By:  Marques Miller Date: Reviewed By: -!| L), (Vi == =[=[=) Date:
Signature: 1 M MA&IQ/ 9/24/15 | signature: ~Z8-15
CONSTRUCTION DATA Depthn #~ GEOLOGIC/HYDROLOGIC DATA
Description Diagram Feet G{izhlc Lithologic Description
Surface Completion:

2'x2’' Flush mount concrete

pad w/brass survey marker.
13 1/2" OD Protective Monument:
0.0’- 0.70’bgs

Permanent Well:

2.37"0D PVC Blank: 0.35’- 40.93'bgs
2.37"0D PVC 0.020-slot Screen:
40.93'- 45.96' bgs

2.3770D PVCBlank: 45.96'- 48.60' bgs

RN
NN NN

——
N8 N NN
AN N NN

f, ——

LXK

7.4 0.0’ - 0.4": Gravel Drill Pad, G

53 0.4'- 30.0" Sandy Gravel, sG

Construction Materials:
Concrete: 0.0’- 0.80' bgs

Neat Grout: 0.80'- 10.86'bgs
Bentonite Chips: 10.86’- 34.70' bgs
Bentonite Seal: 34.70'- 37.90" bgs
10/20 Mesh Filter Pack Sand:
37.90'- 49.70' bgs

All temporary 6” OD casing
removed 6/18/15.

—— —
NN NN
X PR TER SERY (Y
NS

Jye X
% RNV

5151 38.0'- 44.50': Sandy Gravel, G

144.50'- 49.70": Sand, S

.{ Total Depth = 49.70' bgs (6/18/15)

OD = outside diameter

bgs = below ground surface

Centralizers: top of sump & bottom

of last blank riser.,

B-16
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BOREHOLE LOG Page [ of 2
Ca 168 z/?;//é” Date: &- 195
Well 1D CE 7 \Nell Name: 294- -5 Location: 300 Ar_‘a}N m[‘ PNNL—-
Project:A ; Mmﬂ’vnhe \M 280 -FF -5 Reference Measuring Point: /A you Ed S” CE“ !
Denth Sample G huc Sample Description . Comments
raphi
i) [T T 8w | "Log | Gieue N, Ol Sk D, ol Cresicater, | et o Caste Dfling b
No. [Recovery " Max Particle Size, Reaction fo HCl e Sampler Size%J Water Lovel "
. R B[ 040 .4 Cruveldritlpad /FiLL Tenmstnic 150ee
. oy 0j0-4 - 1-4 SandyCare (sG): Drill vig
— g‘;‘o.“‘: oD (o &t ‘n" and, s gyl P SR ZD%y Felsx J
] Oo.oc g0 1 MATTY D e ok L Sand : 400 Felsic (D"l AN Al D ®/
_ Sb:?o' ‘F—C-; SR~ SA ;?l&r_hgs A s Dok Avpin.2 XY Q“ [ A
] O | bl een wi HOL S darw c -
5 ¢S ole B'SC N LA |
- ‘10 (b :'aooo'
_ D onr
_ QAT
i s
e—ee |- |[S85  Sandy 0B |
_ el 4 -[8 StoaGravel (MG - 76% braoel
TS 10 Sand , D0, . ' Yfelde Mafre o itlis
- 05l R T 3
_ WS n-SR ’
> DS
15—716S s |2=2=C
—_ qo l. —;OOS’
i R Ineveased sand
. DD,-C—} Con tewt
20—16S [ LYo
7] @
- e
- .
] 205
b0
BTES | (% S
| (e g
— [
u U:O'é:
b)) ] &S ~ &c‘ 1
- " o =
- el Bl
e T .
i o2 X
— (>4
e—  |1o5h G Tl 0 Na 25 8 35 durtn
3 | >"a_p£20 watigd ad 4
SO, S
- C0
7 ‘QDODC‘ T 7 Py ]
- S %5 TR 460 D% 90% Sand (D
O é/
Reported By: \j(bn.&ésd/ Reviewed By: Kegim {3e,e 54 ey
Tl Cyeoldgist Tie,  Ce. Gevhog it
Signature Date:b/lqhg Signature: Datezc(’/w! 26

\]
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BOREHOLE LOG Page Z of 2
Date: - 1. 1B
Well ID: CJ(;4.D@ Well Name: 299 — |~ [,% | Location: 2pp Area N mﬂ 'P”N'L_
Project: quy’!&’/ Movitorivy Wl L 200-FF- 5 Reference Measuring Point: GY'B'LIMA ‘Cuu"Fn/M
Sample J Sample Description Comments
Depth Graphic S E— i — i _
(Ft.) | Type | Blows Log Group Name, Grain Size Distribution, Soil Classification, | Depth of Casing, Drilling Method,
No. |Recovery Color, Moisture Content, Sorting, Angularity, Mineralogy, | Method of Driving Sampling Tool,
Max Particle Size, Reaction to HCI Sampler Size, Water Level
. €
w— | |cEo3a=40Tevt ) Sandubraved (s8); 7% | Tenpeonit/4'ee /"
i 52E S 20°(s Sard’, 10° (b STt Bvtl’, SR JehFeletc | NO &S
- o |
45— (0P l"
56— -
Reported By: v(mﬁusse,( ( Reviewed By: Key, , [er: 4 5t re
Tite:  Creplonict Title:  Sr.  (s5edloe it
; . (@] ] ) ' J T,
Slgnature\)a/‘ﬂruﬁwu Date: ("/'d‘B Signature: )’C /Qf"\_- Date.q/,o/»z‘m_

A-6003-642 (03/03)
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SGW-59465 REV 0

WELL SUMMARY SHEET StartDate:  6/17/15 Page 1 of_1
Finish Date: 8/6/15
WellID:  C9409 Well Name:  399-1-66
Location: 300 Area N of PNNL Project: 30 Monitoring/Injection Wells in 300-FF-5 QU
Prepared By:  Tessa Clark Date: Reviewed By/ [ [Vi=HEEH Date:
Signature: 74-‘ 7Z_ 4-28-15 Signature: / c6-28-15
CONSTRUCTION DATA Depth in GEOLOGIC/HYDROLOGIC DATA
Description Diagram Feet GrLaor;hic Lithologic Description
Surface Completion: 0
2'x2'x 0.75' bgs Flush mount concrete i b.—,'_i,lfiﬁ 0.0 - 0.8: Gravel Drill Pad, G
pad w/brass survey marker. S :ié 0.8 - 13.0: Silty Sandy Gravel, msG
_ TSR ey
13 1/2” 0D Protective Monument: ?b .g’_.bn
0.0’- 0.85’bgs ..'2;‘5_94
X 3 X 10 —§% S
Permanent Well: x| | NS
Xy X TSR ARy
2.375"0D PVCBlank:0.4-3948'bgs | l x| - - J e i’b\ 13.0 - 19.0: Sandy Gravel, sG
ey ] FErms
2.375" 0D PVC 0.020-slot Screen: x| NS TS
X X —S-Fl‘bf('
39.48'- 44.47'bgs |: x| X >| 2O N
i X 2

2.375” 0D PVC Blank Casing:

4447'- 47.10'bgs

Construction Materials:

Concrete: 0.0"- 1.30' bgs

Suface Seal: 1.30'- 9.80' bgs

Bentonite Chips: 9.80"- 35.10" bgs

Bentonite Pellets: 35.10- 37.95' bgs

10/20 Mesh Filter Pack Sand:

37.95’- 50.10"bgs

All temporary 6” OD casing

removed 6/17/15.

= 19.0-23.0: Silty Sandy Gravel, msG

5423.0-26.0; Silty Gravel, mG

222126.0 - 29.0: Silty Sandy Gravel, msG

=229.0 - 34.0: slightly Silty Sandy Gravel,

(m)sG

Depth to Water: 31.15'bgs (7/13/15)

7¢134.0 - 43.5: Sandy Gravel, sG

-4 43.5 - 44.0: Silty Sandy Gravel, msG

5]44.0 - 50.5: Sandy Gravel, sG

‘| Total Depth =50.1"bgs (6/17/15)

OD = outside diameter

bgs = below ground surface

Centralizers: top of sump & bottom

of last blank riser.

B-19

A-6003-643 (REV 1)




SGW-59465 REV 0

BOREHOLE LOG Eafe% of2
ate: 6171 %
Well ID: (949 Well Name: 39a. .4, Location: 3ee A, At Precess Ponds,
Project: 300 A e A s¢q ucsh n.é! 3!::*—5-\»\ & “. Reference Measuring Point: (‘,‘N_A SecGoens
Sample ) Sample Description Comments
Depth Graphic
(Ft) | Type | Blows Log Group Name, Grain Size Distribution, Soil Classification, ?th of Casing, Drilling Method,
No. |Recovery Color, Moisture Content, Sortiny, Angu anlt_¥ Mineralogy, hod of Driving Sampling Tool,
: Max Particle Size, Reaction to HCI Sampler Size, Water Level
° S 00-0.: Grpp) Tud. AX Sente u;/S e bogyel,
i ooy 13 i son Ah(G, 135 \oka)
i e e . skl & 05X ll Jao a5 e
] - _.- y Mﬁ)‘m\ \‘ng ! ‘d Ug 2 m é 7’%"‘50— ”/“‘é ﬁms‘
_ _,‘ 't' SY ‘%igk %%’sh Swa. m p/AC/ vmfgnial L\'Q s :'-\.5. (q'gk\ So.gélc)
s __la* 1 A@Mﬂt\.‘_»ml:r_-k_ﬁuﬁvt- o logh: Wmm

N
w o —1 J_‘ Z
|
e
15— \
— K
P
.
R g— ;(‘
— § e
:z'*
3 4
— L
]

A
g*;

>
'i‘* Io

s

’~ o Mo 55"

LN

[

"B’ Norrme) amsding fob, sl (7086, 30% 5,1

- X%bs) 25 wfuf. v

S, 25Y% dek i1 ormun, d0n fusc. macaheie . raieh, '

L~

Moy ot 1WDmm. N3 prp w/H).

13-1"s sG(’S/‘G 15"52)_{:&;-5%"

oo

¢} a.“dt.> e

1%

-' o1y 1
13- 19 L.mj.\ fadigws! wf.cgb\ [” V. gk

s sdy

19 - 43 Lo2%6 , 202 .sznrn)

= M. Ane.

ek,

LY 3cm 34 1‘\ \1_'45,: w/ ”’JZS! ye v.lr\: %[g. Na‘m‘i W/

‘oS,

22 7SR §}

Non”

o ‘ 3

.ml

u(lu.‘

223~ b

= 3illu Gp«J nG (W%, 20%m , te 5

vw-\ru

nlu'Sn ebl. O(Vuv

7
23 ’:-5.

SoS.

A [
3

hown,

N i
. u/uc,su 51% vdck spoish brousn

. s 13 1 ‘ﬂég w/ s.\'\' ulcél MQ‘\‘Q; A 7.?i§{;im_)

, ] g .a s

' sC,(?o%C,’ 20%s lexn3

Reported By: A .

,,b\.,\‘\u._g\

Reviewed By: [3f _[MLLiAmS

Title: C?w,ﬁ,,\a. Tite: (P CeploUST
Signature: ! . %" Date: {,+|S S'Q"“W\—"‘\w Date: ?/J-J//)
V4
</ A-6003-642 (03/03)
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BOREHOLE LOG

Page A of 2
Date:£ 1745

Well ID:(" 94 09 Well Name: 399~ |- ¢ ¢,

Location: 260 A N Daxess Ponds

Project: 300 Aﬂ:«.\ U (&gﬂliﬂé;on E-gm.):oﬁ Adion.

Reference Measuring Point: Consnd Suclre .

Sample . Sample Description Comments
Depth Graphic =Y —— g : - - e
O | T Lot 120 | G Mo e e e Soh e | oo, Tngienes
: ] Max Particle Size, Reacti o | Sampler Size, Water Level
20| JUM 29-34" : s (7556, i5%- Sonte /5%y coce bogeel.
| ™ 4,0%n). . poesctl, so-w. codd, v.fl o) -gm.chl. moyi120ma
] ek 75 % 25209 elsie inh Ve M. w/ul vt 3ub-cadd.
S, e ", Ve b \doied, ie s, 33" a3
— B 2sY Y d ~dek. sh bpws, ~no Yolock s hcldﬂ'./{hc[a a:‘ioom\'wen.
s | o) =375 sondu Gow) 6 (5% 6 12X 8) hwee n. i
| ? 100 se¥e. v, Pol- smocl. sudo-w. 154 WALy AV Y 35 ta.d.
| ¢ Mo 213 v3banee 3.5, fw/ e.mv.c. sub-cndd 3. Kfelyic,
~ ARl Y4 dek . wek. PN
- 1A el foews. _ Goprdtietsr o
o || [egm] o5 5S " sead Gowl sG(wXG 35£5, 5%-)
_ L2ty g el 0.0 v bl o V5Kl odd /S Qi i,
las. 2 raxiBonm wf spes, e of b}, obrmt. ova: gl v,
~us, £ . 20-30mm, & o f-m. $sic Bhe-Gls, X-Su\m-_\. 42t as.
_2" X 75 S ® \0 . olont.Sn. mice. nen ﬂos‘kc.
qS — ¥ P'a&.. +325-39% V. decf gtonae Yewn (‘us)f MMM. ) ;q-}.
_ %ﬁ ] derked snnae seems b be ossorloled wf dihY fuereese
_ »%%-P % in :i\\ eoneat ~10-5 % _no fn w/ H0). )
5. &; e ".’dé_jj_M\S-S- BEY ndn, Ge Bécﬁb"/ffz,xozua,wz-m\ 43’ a3
S0 — l zgg%? -:‘ : ) conalomenle. Vew,
i e cxn. w/ el nen Ploghs,, TDe.So.0”

DTW 23115 b

[44-47" Sonds Gone) oG (7826 12%,) G556, 25%5)

o lasish b clagts Fe

e pnp w/HO wed, wneonsoldded

no “:si\:\< ‘Mé-&wﬁ.

Y1- 0.5 "t sandn Gene) s6(ISKE, 25%'s) med. .
w, - % bdb.>, l/SXai; w]n.-c.

159

R, N f‘x“.\ﬂ/yf)-

o y Y ne oxide.

A}
. .
n ede

Reported By: A Q{‘Vu\

Reviewed By: M tLLTA y\-._)

Title: (L en. Tl .

Signaturel: /& Zfﬂ,\‘ i

c
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SGW-59465 REV 0

2'x2'x 0.75'bgs Flush mount concrete|

pad w/brass survey marker.
13 1/2" OD Protective Monument:
0.0’-0.7'bgs

Permanent Well:
2.375"0D PVC Blank: 0.29 - 40.54' bgs
2.375"0D PVC 0.020-slot Screen:

40.54'- 45.56' bgs

2.375”0D PVC Blank Casing:

45.56'- 48.30' bgs

Construction Materials:

WELL SUMMARY SHEET S AL Page 1 of 1
Finish Date: 8/6/15

Well ID:  C9451 Well Name: 399-1-80
Location: 300 Area N of PNNL Project: 30 Monitoring/Injection Wells in 300-FF-5 OU
Prepared By:  Tessa Clark Date: Reviewed By: . ) MEHRER Date:
Signature: 7 =7 A-38-15~ |Signature: s 70 I8-'5

CONSTRUCTION DATA Depth in /7 GEOLOGIC/HYDROLOGIC DATA

Description Diagram Feet Gf]o%hic Lithologic Description

Surface Completion: 0

0.0 - 0.5: Gravel Drill Pad, G

$5-30.5 - 9.8: Sandy Gravel, sG

= 9.8 - 50.5; Silty Sandy Gravel, msG

. OEES 3 ’., ‘._".

Do 0 gt SO S Sty e 000
R 0}

Concrete: 0.0'- 1.00" bgs

Suface Seal: 1.00'- 9.50" bgs

Bentonite Chips: 9.50"- 35.00’ bgs

Bentonite Pellets: 35.00"- 37.11’bgs

10/20 Mesh Filter Pack Sand:

37.11"-50.00'bgs

All temporary 6” OD casing

removed 7/14/15.

Depth to Water: 32.8'bgs (7/14/15)

s

O
Q2
rray

{I

£

A
olﬂ'-‘

=

2
o
: % )

i
Q

1

Sl
PYaYs

3
ot 0
-9:“ [

o U
o
4

|§fﬁ1
Si®
ey

Total Depth = 50.5'bgs (7/14/15)

o

OD = outside diameter

bgs = below ground surface

Centralizers: top of sump & bottom

of last blank riser.
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BOREHOLE LOG gafel'—“i
ate: / ~
Well ID:0 44 & Well Name:gqnp-,—go Location: 34 Arec. N of /OA/ML
Project: R0 FE & 30 Wedl y nsdailcthon  £Y 5~ | Reference Measuring Point: omnd Sur
Sample Sample Description Comments

Depth Graphic
(F't)) Type | Blows Log Group Name, Grain Size Distributicn, Soil Classification, De?th of Casing, Drilling Method,
’ No. [Recove Color, Moisture Content, Sorting, Angulanﬁ, Mineralogy, | Method of Driving Sampling Tool,

: ry Max Particle Size, Reaction to HCI Sampler Size, Water Level

— - SUr : | Bgufer
. 78 g%@kﬂ_ﬁ%&%ﬂ_—&bgg__ g

i ,?,b-.g%‘. Drllng & oetng
_oy? AL eovducted wia
_ ?Wnp 0. & hgs 4o .90 £+ bgs, s Terrasemi. 1S0L8L

Y /]

57 bf-;"o‘_q,aj 196 7 Sand 657 Emce 4? pove
i 10:0: > e i —

_ :6:0.0: [emeted ~v 1e0% matic Yo Celsie
1540° / Grale Sample s

G
_ b 0'0...$LJ9 W
oy Mﬁiﬂﬂmm_sgb_a_zgmﬁunﬂ&dh’ /1
020 Yo Suly viound, -y med +o Joay BHE in tennls
S5 Socted (% makic. Y0P Lelode” .
"‘"::o_g 2.5Y ¥2 Duvle olive rowon QD/,,/- Spoons

| Feemadhon 7”M
Y5 %, San Z ' i
H . {

€

r"a;f:’pt weak g artienn o) bﬂ_p,L 10

:'_'71"'5 Doy Il BINLZ2

5‘:0'?' -~ - 0018 RN 3/ VY
X L-00M45% BN (oo
2080 20 Q9.00 € bos: mir 00D Nerrovery |
0o | Fesrmatton T-001C  Mp Zyﬁ
o-;:;’;? %Ssand ¥5°% Cravel I-voQt

"p‘ = 0 [Sen finc vewy dparse . Mgl 1002l RN P

s Mort. suls_angily Jo Yo lar  |1-003D B2 N30

@ 2| 00% pralle V7% [eb. ¢ ~003L RI/NFS

Cr i35 Groct)s Q2 mm 4o RADmm  Sub ~o0S®_ R3NTY B3NS

ot fw_» 10038 35/n/ 7o (DUP
t60aiG S . oWy matbt Y05 frlc t-co3 /) B3/ 77
Ve >

;ZJ&M&QL{&M “oL L-00 4D B3IV

tzel Q- 7Y 1/ giay ~0o4C. 331 A/3]
i"':.'g; c/a[y,'p /.Dzy p-0oMB RAND RIINT]
e T-004 B BINEL
:iv::‘_‘_l?_ _ S0 m36 I'OOSD Vo Egmug
bp o 8900 ¥ bgs jg_%va-% has [1-006S @ BINGY

P Foepmattion . ST Y 505 B p3lnts BIML

- NS
1-000h R3IN 1o R31N9)
T-003 Af B3NS, BIIWG
T~00% D
E~p% 0. RIINRp

T [-60%® BRINBIDINE) |
Reported By, : dal/ Reviewed By: Key.n [Beva stro -~
- J
Tite: (L sloa (b Tile: S {Geoleg s
4 )

M@MM'/{ /[ 1 /1 /N Date: Signature: l'<~ IQVM Date:q /7/ 20l
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BOREHOLE LOG

Page _2of &

Date:}, f,, 144, 20(g~

well ID:C O[(.{E;[ Well Name 3G9 - | — (5 Location: 35~ Awa No rn 0[ P(/UA,{
Project Z0F ¥ -5 30 U)@/u‘w 4Hon EY| 5| Reference Measuring Point: Groumdd Sitripee. |
Sample ) Sample Description Comments
Depth Graphic
) [T [ Sove | ton |G e S S eer, SO Rt | Dot o g v
No. |Recovery Max Particle Size, Rgeactlgn to HCI : Sampler Slzeg Water | evel
yo— .0_‘,9,.__2‘).06 £4 -l-.o g1 £ Comte | Mguuler w2/l
_ 0.00.2. 2
dg$ REFETAR g S
i ﬂg-av_‘_amm_g&d_@mm Jy\au [ar -&v J1a's) ducted
_ 10:0."0. %! W1 Sorsc
— s /SO CC vig
qg sa 7//4
i L 0.%6 _ , Y% 107 @ barvel
g5 A Ne reartion Lo HOL
20,5 9)
— y‘._“r‘n" -
o 90,27 Splek- Sg020 Sacaple Opa’
202l uloo £+ 40 4q Lrip up 2

Imn“) & RINEZRINREL |

ovmah)rm L0018 W rerounry
Z ys < | s g 0 £SO
: merl. i il [ -0
Soct ~Y0% malie
‘10096 Lels/c

Growtel NOmm 30 10 mnmm cub

amouda— Dooqu Sov-l-zr\l

35% mafic 5% f2ls

Mo reacAY . Yo HO)

+. 2SN Light Ohve _hrmen

S H bag e niushm

e Yg.S £l bG\S‘VL\Q 1(‘

o (‘,zolor ('/kmo\& LY 9'3’2 S/ Malle

ma 2oV €,

TD 66.50" G -19-15) £¥ kg3

DWT 3/, 78 Hbas
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Reported By: (5 o cdy'ce Rniaete wll[]/l ” Reviewed By: )<€ vin _Be rey s~trenve

Title:('s— i E Title: S, éfaLo i 54

Signature: Date:q//{{/ 15 Signature: ) "L\.’R A Date:q/ 9/Zaig
A-6003-642 (03/03)
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SGW-59465 REV 0

WELL SUMMARY SHEET StartDate: 6/24/2015 | [ 1 o 1
Finish Date: 8/6/2015
Well ID: C9453 Well Name: 399-1-82
Location: 300 Area N of PNNL Project: 30 Monitoring/Injection Wells in 300-FF-5 QU
Prepared By: ~ Marques Miller Date: Reviewed By: p Iy RARMDER Date:
Signature: MI‘H’W‘Q\ M H 9/24/15 |signature: - mm;/(‘:.- h jo 2815
CONSTRUCTION DATA Depth i / GEOLOGIC/HYDROLOGIC DATA
Description Diagram Feet GLaO;;hlc Lithologic Description
Surface Completion:

2'x1.95' Flush mount concrete

pad w/brass survey marker.
13 1/2"OD Protective Monument:
0.0’- 0.85'bgs

Permanent Well:
2.37” 0D PVC Blank: 0.50’- 40.50" bgs
2.37"0D PVC 0.020-slot Screen:
40.50'- 45.55'bgs
2.37"0D PVC Blank: 45.55'- 48.30" bgs

- 0.0’- 0.2"; Gravel Drill Pad, G

' 0.2'- 3.0 Silty Sand, mS
(522 3.0'- 18.20": Sandy Gravel, sG

;1 18.20’- 19.80": Sand, S

4 19.80'- 40.50": Sandy Gravel, sG

Depth to Water: 31.40’bgs (6/30/15)

Construction Materials:

Concrete: 0.0'- 1.80"bgs

Neat Grout: 1.80’- 10.0"bgs

Bentonite Chips: 10.0’- 32.10" bgs

Bentonite Seal: 32.10'- 35.60' bgs

10/20 Mesh Filter Pack Sand:

35.60'-51.0"bgs

All temporary 6” OD casing

removed 6/24/15.
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2
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[/’ /I o
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‘., L’ 20_..:‘;0;_
[ . 28 X
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27 s X
, ’ .
7 4 ’I )+ 0.
, ’ iyt
l/ y /I N -
, ¢ ¢
4 4 Sy
’ ’ s>
4 4 - '
’ . 3
’ ’ !
. , N
, , i
e s 2
’, 9.
’,’ ’ I ol
s £, 30 TN -
|- o < s
2 ’I —— h-O. = g
X | N>
Do
0.0

X
- .

X
X

i1 40.50'- 41.70": Gravelly Silty

2 Sand, gmS
: :':"y_ 41.70'- 51.0": Sandy Gravel, sG

2] Total Depth = 51.0' bgs (6/24/15)

OD = outside diameter

bgs = below ground surface

Centralizers: top of sump & bottom
of last blank riser.
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BOREHOLE LOG Page L of 2
Date: ©.24. ¢
WelllD: - qu 53 Well Name: 2q4 | - @3 |[Location: ,; & PNNL. 2ee Aren

Project: 3¢ M 20 ~ L~ Ev/e” Reference Measuring Point: Groun A Su ,.Qm/
Sample ) Sample Description Comments
Depth : Graphic — —_— - —— - —
0 | e oo | 100 | CoP mam i Seon, Sl Segeicalon | Depih of g, Dillng Methog
: ry Max Particle Size, Reaction to I-YCI Sampler Size, Water Level
o | 20, % ¥ o'- e.2' w et vravel 'nﬂ_{u[e/ M//
_ :.r,_'.'_f-::.’. lole S 5/ : > 4 Was
_6‘5 et Med svb o Y 4V 4M p/ 419/'»'71/7 A
_ 8.5, : R ripsorir (S0 CC
s __ 9., _0,5-’. e wA 705 o \ Aﬁ”/’ﬁél"na
| v 0-0¢ 3 \o A (*) . 4 2/
436 gb'...'.:o;' '~ 1%.2' 4 raJe &) Po-
_ .0“‘ | bole S, Yo-Speh -, -10vlo W, Sendd Q.5 =ar a
_ . '.d.;é.:': wMed ~ ° awg -~ Sub _%mlu Sanaple S
1o — '92;6 g ~€o® e -3o% e\ bvavel } ‘\‘zo‘ll ﬁ’zaﬂa[g‘gfpj
_ 6.0 Max_lonusa clost , vomded —asbvadd ,  |in 8 “isiloruals
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Reported By: w it Quts sk Oy, dce W/ Reviewed By: |€evi n Be vy s v
Tite: (esloqiek/ Geplog &S Title: Sv. Gedlonisy
I 7

Signature: \(;__/Q‘A‘ )

Date:“/ic’l 2¢i¥]

Signature: MM“»\‘) ! NS

1% ate:fy-z4 .15
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BOREHOLE LOG Page 2. of.2
Date: {:24.1¢
WellID: ¢ a4 52 Well Name: 2,qq -1~ @2 |Location: 9 2 PruNL, oo Aveo.
Project: 30 well . 300_ FE-$ FY 20:.¢C Reference Measuring Point: reoiim d (SMVJQ 7
Sample ) Sample Description Comments
Depth Graphic — . —— . —
(Ft) | Type | Blows Log ' 8r<|>up'\lhlamte, G&amtSIZte glitnbutxm, ?o;!tCI?nssmca'tlon, I\l?lemh c?f ?Sslng, %nlllnngetPoq,
: olor, Moisture Content, Sorting, Angularity, Mineralogy, ethod of Driving Sampling Tool,
No. |Recovery Max Particle Size, R%actign to I-¥Cl % Sampler Size%J Waterr) Legvel
qeo—] > D bmue,iygaﬁ‘g_&ﬁ(gmi) Hgy;[tr W//
_ et 3 E qt.LﬁL_‘a&pasa&ﬁﬂg&t: .
—6‘5 ,.Q.. :.'o:v: Mﬁﬁ‘): Bevbe WA, Co'le S —20 ofo L D/‘I //lﬂa Wﬂ5 .
] o .o. o > - [ é’ /4
_ '@'..b-'. ~ e e 0®, Ter{ oS24 ¢ 1 50(C
q5 — -‘0:-',-‘:__;&&4_21;&4_&&“&_@%& 7 dﬂs n ﬂ
B '8:0.'_'.'0.° - S ~bo® H X[Q AQQ bﬁg[ﬁl
_65 5G] Lermie, Yo-gn oo mable, 2.89 b
| :-:?f.bf Wk . Ns B et ek gﬁ-*amb
,"_O'."-:'. L'~ & i) \ /cc-\: am”(’
- AL RPN T T R
© — Y A
- o' -
_ ¥ 7€ -~80 v el
- Z20emm clogk | wel radd - ool rmdd | wol
- | corked , de-do e mafre | be—T0 b
. foreie, . Clay 2 € ek ao Bxa)
| | Bl web. Orqanres @ 445 lgs,
- : H47'— 49° h1$ Sand \emd.
—
Reported BY: ma@-00®9 Mt % his g,//dd Reviewed By:  J<euin Berz'. strommm
Title: b-eoloq sk /ﬂca/ogd&i fe Tile: S Geologre -
/| £
Date: 7‘/,4/?d;q.

Signature: M M
7

ate: g - 34ty

Signature: /4.4,. [{/\/——’—-——\

Mé

2% e b:2%-15
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Start Date:  6/25/15

WELL SUMMARY SHEET Page 1 of 1
Finish Date: 8/6/15
Well ID:  (C9455 Well Name: 399-1-84
Location: 300 Area N of PNNL Project: 30 Monitoring/Injection Wells in 300-FF-5 QU
Prepared By:  Tessa Clark Date:

Signature: -/;\’ 1\ q-28-1s

Reviewed éig@. MEH@. ER Date:
Signature: W VG oV 3

CONSTRUCTION DATA

Depth in / GEOLOGIC/HYDROLOGIC DATA

Description Diagram

Feet |[Graphic Lithologic Description

Surface Completion:

2'x2'x 0.75’ bgs Flush mount concrete

pad w/brass survey marker.

13 1/2” OD Protective Monument:

0.0-0.75'bgs

Permanent Well:

2.375"0D PVC Blank: 0.40 - 48.01'bgs|

2.375" 0D PVC 0.020-slot Screen:

48.01'- 53.02' bgs

2.375"0D PVC Blank Casing:

53.02'- 55.66'bgs

Construction Materials:

Concrete: 0.0™- 1.6" bgs

Suface Seal: 1.6’- 10.2" bgs

Bentonite Chips: 10.2"- 42.0" bgs

Bentonite Pellets: 42.0'- 44.7' bgs

10/20 Mesh Filter Pack Sand:

44.7'- 57.0'bgs

Bentonite Pellets: 47.0'- 60.0' bgs

All temporary 6" OD casing

removed 6/25/15.

OD = outside diameter

bgs = Below Ground Surface

Centralizers: top of sump

& bottom of last blank riser.

0.0 - 0.9: Gravel Drill Pad, G

0.9 - 39.0: Silty Sandy Gravel, msG

it

1l
!

F

AT,
1

PR

1:?

i
tﬁ‘ﬁ’:cl. .. R
9

Q)

IS

PR
1ot
0

%)
.0

Ceraye

0
']

.y Depth to Water: 32.8'bgs (7/14/15)

T
NSk

oS

o]

439.0 - 40.0: Gravel, G

==140.0 - 41.0: Silty Gravel, mG

~141.0 - 46.0: Silt, M

=5446.0 - 53.0: Silty Sandy Gravel, msG

2505053 0 - 58.0: Silty Gravel, mG

2]58.0 - 60.0: Silty Sandy Gravel, msG

YZ5| Total Depth = 60.00’ bgs (7/14/15)

A-6003-643 (REV 1)
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SGW-59465 REV 0

BOREHOLE LOG Page L of .3
Date: }une 24, 208
Well ID: 3455 Well Name:sqq_tgi Locationi?ao Rrea N of PNl
Project: 3hwle Il 200 -FE-= EBY 16 Reference Measuring Point: (&7 s jrcA éur/g:g
Denth Sample Graphic Sample Description Comr'nents
o) [Tire | Bows | “Log | G Name, Ot S Cetn, ol o, | Pegh o Caspe g et
No. [Recovery " "Max Particle Size, R%hctign to I-¥(’:I alovys Sampler g‘ilze? Waartgrr’ E]egvelo o
_ = | Ground Sunbore 0 0.9 Aguater
o 76 [Bagde €411 / Deill Dol -
- P pulling 55 loeiag
o’ =0z el : —
_ 07’2+_ 040 £4 Lo Y.00 £} @ g M Som 4 r/jt
_ T < 152 / 9 % Gravel | L Pasing
S ‘2-'.":.'- Formahiown ¢ Y7 10 Cere bayrel
ds |x tor Mﬁmﬁ.&m&&mﬂ?_é orted
i ) _o--o’ mnjmuo% madic 0%
_ S =0 felsde
j0— I .—'-0: Growel : 10mm to 100nmm _ Sui ano
| Lo suly —round £0% maly. Yoeltelok]
Hq% 0= \wenk o modemle et actioy, d0 NOL
_ 9 -0‘-9 2.5 2 dark ollive brovsin
i pe .= | Ory
_ T2 Y0 £+ 40 \boop £4 bas ML
= 70.29 Yormatitont e s Lorel” ReLovery
1= G2 5l 259 Sand SF ZF Grawe| |0-10" =" J002%
N TR Lglne o ‘ 1d-28 = o2
i § |2hT ﬁgwr@/ P 202’ Talarc wW-30" = 90 9%,
s el Mt_ﬁmm_iﬁa_mm;_,@d‘{ W-90= 40%
207 = 20l5pcl el 5 ampide - Lo Sub—-7ound |W-80< ypp®
o5 = He0% maiic Y0% Lelsic -y = )68
19 L0 (weak o wod reation Yo HEL
N ot s Y 3 very dave grey
O-'._ o Dry i J v J
&) S
—1. 9 ."'-":'('_‘-:
B e 977100 +Y & 39 £} begs mSG | TD 1 bo.os £+ bog
_ | 2.70.7 [ Farma b im * lan goﬁﬁ ’ DIW: 35005 b
O Lo 10% S'W 50% Sand Y0F Gyauel
30 | ‘,ST Sand: £ine {g | Coa r 3 oorly
_‘5.5 o_’—‘r w e 0% matic "YoF ik
i J st Cravel Amm Y0 170 17m (932, of
25— 3 Tivnelde gyaels are winclyr S0vms )
i 3o HAnauler Ing
_55-5 g\ S0 | wierocee w/SiER. "
_ 0.5 1W0% matic  Y0% [elgic
8200 Wen i recvhion do WO (AAmP
Reported By: éongl iy Rusnetle Kildal| Roviewed By: [eyin  [Fovoy sdramm
Title: art .., Title: Sr. Geolon, it
4 ‘/,;751/2/ Y/, Dateyy/Z< /5" | Signature: ),( Q. — Date: ?/ 1 24
: 14/ :
A-6003-642 (03/03)
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BOREHOLE LOG

Page 3. of _ 2
Date)y e 4S 20/8

WellIDiC,. 9455 Well Name: 3G9 - | -& Lf

Location: 555 Area A of. PV

Project: 30Wedls 3oo -FF-5 FY (6~

Reference Measuring Point: ( ovn p( Suloce

Depth Graphic

Sample Sample Description

Comments

No. |Recovery

Type | Blows Group Name, Grain Size Distribution, Soil Classification, | Depth of Casing, Drilling Method,
(Ft) P Log Color? Moisture Conient, Sorting, Angulari Me? i s
Max Particle Size, Reaction to

ty, Mineralogy,
Hel 9

hod of Driving Sampling Tool,
Sampler Size, Water Level

L I 00L¢ Yo 39.00

Contnved

Rquller wel/

Lw__ E‘l;:g 25 YY vews clare aeul,
V U v

y S= S| @ ~VRO0AL has b5 0us ' of
L .

: t:/ll ? E

ummmmks_fsm%_w_w
= to gol BNJ,. 2.5Y 8 while.

_ E L lasrg
5~ ey Y A1 Lore hairel
Lo R\
- Yol : —
_Crﬁ S =] @ 29.00 ¢+ +2 295 0 L4 bas
] oo Hhere 33 B.SY b3 Light g,;[l’w.:n
| . -"?'-0‘-','-'-'(% lorowon, tlay Suroid e gratels .
Sd 9_’.'.6,-."6"‘
15 =~ v |@ 39 £L 4o £F ,
19 Y ' Levs 3 51722
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R .
55 — | XX 7

2 N OLE 40 Y1 .00 S Fac

15 :—-"":'_: I Y
17 o i Eermaadsom J
_ 8 AT 405 s 10% sond 50% Gravel
] I .‘o—:‘.'_-,o' end | lod
0 mieoy 209 pubad S8Z Lolesh
lg. Y.
0% A /L.
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‘:e-rma(,{-(xm .

bys  Ladrltn)

e » 5, /7

i | omatl wood Lloss Lpumd &

m 0{5?1'70

~Y3' anud 457

_l'lcg_ﬁa.ml_!_m@m&p‘ et
i %ﬂw/} 25y 2% Blecl
o

Jo tHL-

WSl

Y6004t 4 53.00 44 bogys

i Ferma,
7

o
| 0% s/t A5% gand 0% Crave(

_ Sand ! £ime 70 med _grain ; peorly

Reported By: Candl'u E A 2.(_& l/”.( 241 //

" (ualkeh

_ _'tza%_%wﬁ% fols /<
Grawvelt Amm do A 1pom o

Title: (3¢ plexcs 19 F

Title:

Reviewed By: ke_,‘“h Ber% Aoy

Sc.

Gecalo(ﬁ 13-

Signature: -d

P, 1;1__. Date:Q/f//‘z‘ﬂ -

7 Z 7 2 Y T
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B-31

BOREHOLE LOG Page 3 of 3
Date:\eyue 25,201
Well ID: 9455 Well Name: 299-)-8Y Location:goa Yoo N of P
Project 20 wiell ZporFE-S EFYVS Reference Measuring Point:
Sample ) Sample Description Comments
Depth Graphic —_— - — - —
ey oo [ Bove | oo | P et oot e Sl o it | Do ogong, g ethod
No. [Recovery " "Max Particle Size, R%’actign to IXCI 9 Sampler Size? Wate‘: Legvel '
] . . ~ aved Ao uiler wel
_ “ -
| ’l r '
_ 257 25N Blacle ¢ -
_ ne vegechvon do HEL Toyva et [svOC
_ L LeS ng
B Y'X 10" Eove b
| 53,0081 1o 5%.00{4 mS
- Formaton
| 0% o'l 70% cand
_ angh vtV i aln
| 209 wabe s fels/c
_ | s/lk has oo lastiieno
[GLEN| 3/ vorty darieegrow,
. ety
__ gﬂ l.'ﬂé'/l 5
- : s S
i E&Lﬂﬂ-_ta_kﬂ;o_dj\:b%;_ms{r
2, P
_ ! L med, 4 pparly
Y b ! 7] ; 7
i rond , (mica) ~"Y0% kil
_ 0% felsic
_ ~ A [ i
_ sortel swb rowiy do Sub angidze
| 0% ma £t © M% ﬁ/Sl c
| 25" 25/ Black
_ Me stactiom Fo HEL
Reported By: ¢ . A/IY // Reviewed By keul n B 2 Ven g--(-‘m
Title: G iy I Title: Sr. Geolon .ot
[4)
EMMW// Date: y35//5' Signature: Date:‘”?l 2elsl
A-6003-642 (03/03)
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WELL SUMMARY SHEET

Start Date: 6/22/15
Finish Date: 8/6/15

Page L of __1_

Well ID:  C9457

Well Name: 399-1-86

Location: 300 Area N of PNNL

Project: 30 Monitoring/Injection Wells in 300-FF-5 OU

Prepared By:  Tessa Clark Date: Reviewed Byy Date:
Signature: 7A -7 -85 Signature: _ By T (07261
CONSTRUCTION DATA Depth in / GEOLOGIC/HYDROLOGIC DATA
Description Diagram Feet Gfoghlc Lithologic Description

Surface Completion:

2'x2'x 0.75"bgs Flush mount concrete|

pad w/brass survey marker.

13 1/2” OD Protective Monument:

0.0’- 0.75'bgs

Permanent Well:

2.375” 0D PVC Blank: 0.50- 40.39 bgs

2.375” 0D PVC 0.020-slot Screen:

40.39'- 45.39'bgs

2.375”"0D PVC Blank Casing:

45.39'-48.02 bgs

Construction Materials:

Concrete: 0.0"- 2.0’ bgs

Grout Suface Seal: 2.0"- 10.5' bgs

X o X

X

X x

0.0 - 0.25: Gravel Drill Pad, G

581025 - 3.3; Silty Sandy Gravel, msG

] 3.3 - 22.0: Silty Sandy Gravel, msG

22.0 - 25.0: Silt, M

[l

2+ 25.0 - 32.0: Silty Sandy Gravel, msG

Bentonite Chips: 10.5"- 35.1" bgs

Bentonite Pellets: 35.1- 38.0' bgs

10/20 Mesh Filter Pack Sand:

38.0- 50.1 bgs

All temporary 6” OD casing

removed 6/22/15.

OD = outside diameter

bgs = Below Ground Surface

Centralizers: top of sump

& bottom of last blank riser.

<% x

0 = Depth to Water: 29.14' bgs (7/20/15)

32.0 - 41.0: Silty Sandy Gravel, msG

Z 41.0 - 49.0: Silty Sandy Gravel, msG

4 49.0 - 50.1: Silty Sandy Gravel, msG

Total Depth = 50.10'bgs (6/23/15)

B-32
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BOREHOLE LOG Page L of 2
Date: (,[22/15
Well ID: C.q45F Well Name: 349 - |-, | Location: Zyp Airoy N of PANL )
Project: 3| Wells wn 2m-EE-5DU EYo5015 Reference Measuring Point; QI‘JW‘A-QW{WJ
St Sample Graphic ) Sample Description Comments
P [T e | | e Dot ot | e, Ao
No. Recovery " Max Particle Size, Reaction to HCI o Sampler Size. Water Lovel "
0 — — 2 . [Cround Su/vf-m{e 10 0.25"! Delbing wras
_ (OZ) VA L3\ WA \,\urb ?ac’- Lol
_ 5 "o’.".o,’; ; W/ Turm_l_lﬂf.ﬂ_
g i 0268 403307 L Casing
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T T ~ Y% 0% Lelsic
47 '\“; 33:0-61“@—&1‘“——“&'%—4—2‘49— : 6 Y0 Grolo samds cnd
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i Cg ::O—vﬁ'lﬂma_da%&_\wﬂn , axch Mg .
1P| o0 ny
B T
] = 00
B S 02330240 28.00FF begs
| S 0. — % Ferena o’ Y nfovdl (mo0)
19°° & | 150710% o 1t 365 Sund 55% Gravel
_ v oland! Eve &6 Lourse vewy ooy
— ey lar Y02 mefie
0 e = o= "1 9% Lels/'c
da.9 3 90 |Gravel: Amm 0 Small \oulder
_9/ -gflmﬁm_)’_&ng“bf-/—ﬂ Sielo rouand
_ 2 C'\":«",:_ 0% matic ~30% felsi'c
_ E =@l 0.5 £1 of wod.
% e T o|sorted Suw cound gl lons
145" € 'c)::‘a' AN Q&Wﬁm%@bhe
19 g 0.0 lary' faet of dullim m d.)
B} U ;o:;:;To._um_&o_m reaelign 0 HPL
= a4
30 | o ?—:_0 «0- |Draa
o2 te 0Ty =
197 B o@o:ég.gé g: g?;m #H (M)
B % .000(5%‘ ’ ' t
| N “C)'B 57, % Soncd /0% Grove!
351, B [220[tow getity 2o no plestiily
g7 & 2000, m%mu%/ﬂf
| .0,0(?0.,' ~I0L mabi and toseted £
_ O~ [Waryus of Jhy Clas+
Reported Byzggm j,‘a :E!» / 0 2:“: E‘[:{ZH Reviewed BY: Koo . Be ra chvagna
Title: G’ML()Q 5t Title: S G,e,:,,\o(:\:‘H.
Signature: Date:(,/z2//5 | Signature: \J.__Qw}:; Date: U/ 7/ 2¢is
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BOREHOLE LOG

Page _Z of _73
Datedsey,e 23,2415

Well ID:CQHF)'_? Well Name:&‘ﬁ'{*ﬁ(é Location:_gaa Arra 1 of PA//VL\
Project: 31 well 300-F¢F-5 1S Reference Measuring Point: (G, ,,0{ Saurkiice
Sample Sample Description Comments
Depth Graphic Group Name, Grain Size Distribution, Soil Classification, | Depth of Casing, Drilling Method
™| N s 0 | S ok Eoarl g i Hiries, | et B g o
| o ~000-R5.90 DAS £ £4 g msb “aﬂ,hz I's be;'ag
W _ 2 %?éa 0%n & % (o o Ponduck o w/ oo
— B ‘Féc):q XA NA o Ve LT ¢ i YO U i S y e vy,
_35 8 ﬁ_():jé. ralin=?, - AnX U '_ ";Zi-dm [¢ LI“ 60)51'&?
i A ST B0% felei X107 Core larrel
_ = (")-,_.'_To."_émue,'s.' 2mm ) 00
Y _ 2 0T u su® vounded a-S= grab Sampl
- ‘_E; si2.6 Mifecses dlown umi colleded s B (+
_8_‘7' -5:.‘&.'—':. '\'7'02 ) 1e/'c m‘-&f\(als h"r
_ J 0\——00 Mo reaction 40 HAL Brchve .
o AL 3 v :
50 _T\D (iolgﬂb? Mﬂl‘§+ J Waler—\—aegpr/ ;
— Y2.00 44+ 694, I #Av/.
_ 22.00 L4100’ _
_ Foovabion : rantered (mse)
| 15% $1[4 /0% sand 5% o rewsed
_ Dund ! Cong do cowst poorly ¢ pckel
B ~MO %o matill W% Felsi(
a Graval ~dmm 10 00 pam
| Suly cound o well round
_ %, y /e (c
_ [No veaghion Yo HEL
_ 1.5Y 3 very darle aray
_ Maonst 7
_ Wto Y4 R
_ Focmation (mse)
_ 15% o1 [+ 40% Sand 45% Grayel
_ P fia. rse , poocly Soctesl
_ : re& s 1 G5 [o/s/c
Largp muca (leks
] (Erauy| Lmm +o 130mM  Sub rownd
_ o well vinand . ponrrly Sorte)
_ tots (A0% phart) overdll 3% mati'e
_ 0% felsic
_ 2.8Y Y/3 oliit \oiouwn
_ MO reaction Yo HICL
_ wet

Reported By:(u A1t R rngtle Vailda |l

Reviewed By: }(e 2 N

Title: C<e Lo iz S F

Title: Sr.

BL’ VB .f‘*/;r‘dm

[

Signature:

Date: 0/23/15

G‘ﬁfy{a aes |
v

G

, Date: 7/7/2,;1

Signature:
by

‘UéU/\

¥
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BOREHOLE LOG Page 3 of ¥
Date:) yne 2.3,20/<]
Well ID:399 - [~ ¢(, Well Name: ¢ Q¢ & 7 Location: 255 Wrea W of PN C
Project 3| woll Ro0-FE ~& EY IS Reference Measuring Point: (5rgir]  Surlicce
Sample ) Sample Description Comments
Depth Graphic
e [T [ oowe | ion [ CP TS S See Do, SRRl | Do caeng D oty
No.  |Recovery " Max Particle Size, R%hctign to HCI e Sampler Size? Water Level "
L 4yq.00-4¢' TP (ms6-\ [ plling 15> o/
_ _MHOA Cbnn’u/“--fll wietth
| 15% < (+ 0% Sain d g%‘% Crgani | & torraSonk ISocc
B Sand . fine o Apusce Dcoily sorted 10" PaS/ny
| , P 0% o 5!"2{[0' :J”?_ b ::2[
— rarge Q1oxs OL walc o
| Gratt\ Lrmn 3o A0 TD. Tofal degth
_ Suh_ retun A 4o W@l\ Ft}'u,hr}_ Tag . 7 /.
_ \ote, of Plest -
] 130% mati 199, Lels/c
] Mo iachien Yo He L
- | 1-89 %) Qlacle
_ wet
Reporied Byt nclit_Rurnette Warldal Reviewed By: Koyin e rg v
Title: G0 Loa St Tile: . Gealay ¢yt
Signature; N Dateig,r73/j5 | Signature: /& /2 .i Date: 7/ 9 /Zdi ¢
[4

“\

B-35

A-6003-642 (03/03)



SGW-59465 REV 0

SURVEY DATA REPORT equest o
URV T 154-161
Project No. Title File No.
300-FF-5 Wells Final Surveys 3AT10R28
Job. No. Prepared By Date Reviewer
CACN: 303500-JPRC |N.P. Fastabend 8/11/15 MM
DESCRIPTION OF WORK DISTRIBUTION SDR| PLOT DWG

Obtained final coordinates (C/L Casings) and Survey File OR
elevations of 30 completed 300-FF-5 flush mount E.C. Rafuse 1
wells located on north side of 300 Area. T

S.J. Trent 1

K.M. Whitley 1

J.B. Geiger 1

B.J. Howard 1
Horizontal Coordinate System: WCS83S/91 (Meters)
Vertical Datum: NAVD88 (Meters) A.J. Green 1

SURVEY RESULTS AND COMMENTS

See Attached Well Survey Data Report Sheets

B-36
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SGW-59465 REV 0

WELL SURVEY DATA REPORT
Project: Prepared By: Neil P. Fastabend
Company: CHPRC
Date Requested: Requestor:
08/04/15 Edward Rafuse (CHPRC)
Date of Survey: Surveyor:
08/10/15 Lawrence B. Munnell (CHPRC)
Fluor Hanford Point of Contact: Survey Co. Point of Contact:
Neil P. Fastabend
Description of Work: Horizontal Datum: NAD83(91)
Obtain final survey coordinates (C/L Casing) . ]
and elevations of Well C8931 (399-1-70) Veriical Datum: NAVDES
located on north side of 300 Area. Units: Meters
Hanford Area Designation: ~300A

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

Washington State Reference Network

Vertical Control Monuments:
300-28 (CHPRC) and HSWB-005 (COE)

Well ID Well Name Easting Northing Elevation _

Cc8931 399-1-70 594125.04 - 116508.83 - Center of Casing
114.822- "X" on Rim
114.822 - Brass Survey Marker

Notes:

114.743" Top Inner 2in PVC
Casing,North Edge

"X" on Rim elevation taken on north edge rim of outer 12" steel handhole casing.

Equipment Used: Trimble R8 RTK GPS
Trimble DiNi 12 Level

Surveyor Statement:

I, Lawrence B. Munnell, a Professional Land Surveyor
registered in the State of Washington

(Registration No. 16216), hereby certify

this report is based on a field survey

performed by me, or under my direct

supervision.
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WELL SURVEY DATA REPORT
Project: Prepared By: Neil P. Fastabend
Company: CHPRC
Date Requested: Requestor:
08/04/15 Edward Rafuse (CHPRC)
Date of Survey: Surveyor:
08/10/15 . Lawrence B. Munnell (CHPRC)
Fluor Hanford Point of Contact: ' Survey Co. Point of Contact:

Neil P. Fastabend

Description of Work: Horizontal Datum: NAD83 (91)

Obtain final survey coordinates (C/L Casing) . ]
and elevations of Well C8934 (399-1-72) Vertical Datum: NAVDEE

located on north side of 300 Area. Units: Meters

Hanford Area Designation: 300A

Coordinate System: Washington State Plane Coordinates (South Zone)

Horizontal Control Monuments:
Washington State Reference Network

Vertical Control Monuments:
300-28 (CEPRC) and HSWB-005 (COE)

Well ID Well Name Easting Northing Elevation
C8934 399-1-72 594080.16 - 116494.16 - Center of Casing
114.912 - "X" on Rim
114.915" Brass Survey Marker
Notes:

114.824° Top Inner 2in PVC
Casing,North Edge

"X" on Rim elevation taken on north edge rim of outer 12" steel handhole casing.

Equipment Used: Trimble R8 RTK GPS
Trimble DiNi 12 Level

Surveyor Statement:

I, Lawrence B. Munnell, a Professional Land Surveyor
registered in the State of Washington

(Registration No. 16216), hereby certify

this report is based on a field survey

performed by me, or under my direct

supervision.
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WELL SURVEY DATA REPORT

Project: Prepared By: Neil P. Fastabend
Company: CHPRC

Date Requested: Requestor:
08/04/15 Edward Rafuse (CHPRC)
Date of Survey: . Surveyor:
08/10/15 Lawrence B. Munnell (CHPRC)
Fluor Hanford Point of Contact: Survey Co. Point of Contact:

Neil P. Fastabend
Description of Work: Horizontal Datum: NAD83(91)
Obtain final survey coordinates (C/L Casing) . ]
and elevations of Well C8937 (399-1-74) Vertical Datum: NAVDSS
located on north side of 300 Area. Units: Meters

Hanford Area Designation: 300A

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

Vertical Control Monuments:
300-28 (CHPRC) and HSWB-005 (COE)

Well ID Well Name Easting Northing . Elevation
8937 399-1-74 594097.65- 116475.26 Center of Casing
114.917¢ "X" on Rim
114,923~ Brass Survey Marker
Notes:

114.822' Top Inner 2in PVC
Casing,North Edge

"X" on Rim elevation taken on north edge rim of outer 12" steel handhole casing.

Equipment Used: Trimble R8 RTK GPS
Trimble DiNi 12 Level

Surveyor Statement:

I, Lawrence B. Munnell, a Professional Land Surveyor
registered in the State of Washington

(Registration No. 16216), hereby certify

this report is based on a field survey

performed by me, or under my direct

supervision.
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WELL SURVEY DATA REPORT

Trimble R8 RTK GPS
Trimble DiNi 12 Level

Equipment Used:

Project: Prepared BY: Neil P. Fastabend
Company: CHPRC
Date Requested: Requestor:
08/04/15 Edward Rafuse (CHPRC)
Date of Survey: Surveyor:
08/10/15 Lawrence B. Munnell (CHPRC)
Fluor Hanford Point of Contact: Survey Co. Point of Contact:
Neil P. Fastabend
Description of Work: Horizontal Datum: NAD83 (91)
Obtain final survey coordinates (C/L Casing) ) ]
and elevations of Well C8940 (399-1-76) Verical Batuny: NAVDES
located on north side of 300 Area. Units: Meters
Hanford Area Designation: 300A
Coordinate System: Washington State Plane Coordinates (South Zone)
Horizontal Control Monuments:
Washington State Reference Network
Vertical Control Monuments:
300-28 (CHPRC) and HSWB-005 (COE)
Well ID Well Name Easting Northing Elevation _
C8940 399-1-76 594117.79- 116460.62 - Center of Casing
115.231 - "X" on Rim
115.233- Brass Survey Marker
Notes:

115.106- Top Inner 2in PVC
Casing,North Edge

"X" on Rim elevation taken on north edge rim of outer 12" steel handhole casing.

Surveyor Statement:

I, Lawrence B. Munnell,
registerecd 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.

a Professional Land Surveyor

B-40
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WELL SURVEY DATA REPORT

Project:

Prepared By: Neil P. Fastabend
Company: cgpRC

Date Requested: Requestor:

08/04/15 Edward Rafuse (CHPRC)

Date of Survey: Surveyor:

08/10/15 Lawrence B. Munnell (CHPRC)

Fluor Hanford Point of Contact:

Survey Co. Point of Contact:
Neil P. Fastabend

Description of Work: Horizontal Datum: ~ NAD83 (91)
Obtain final survey coordinates (C/L Casing) . ]

and elevations of Well C8942 (399-1-78) Vertical Datum: EENDES
located on north side of 300 Area. Units: Meters

Hanford Area Designation: 300A

Coordinate System:

Washington State Plane Coordinates (South Zone)

Horizontal Control Monuments:
Washington State Reference Network

Vertical Control Monuments:

Equipment Used: Trimble R8 RTK GPS
Trimble DiNi 12 Level

300-28 (CHPRC) and HSWB-005 (COE)
Well ID Well Name Easting Northing Elevation
Cc8942 369-1-78 594153.70 - 116463.17- CenterofCasing
114.895 - "X" on Rim
114.900 - Brass Survey Marker
Notes:
114.763- Top Inner 2in PVC

Casing,North Edge

"X" on Rim elevation taken on north edge rim of outer 12" steel handhole casing.

Surveyor Statement:

I, Lawrence B. Munnell, a Professional Land Surveyor
registered in the State of Washington

(Registration No. 16216), hereby certify

this report is based on a field survey

performed by me, or under my direct

supervision.
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WELL SURVEY DATA REPORT
Project: Prepared By: Neil p. Fastabend
| Company: chHpRC
Date Requested: Requestor:
08/04/15 Edward Rafuse (CHPRC)
Date of Survey: Surveyor:
108/10/15 Lawrence B. Munnell (CHPRC)
Fluor Hanford Point of Contact: Survey Co. Point of Contact:
Neil P. Fastabend
Description of Work: Horizontal Datum: NAD83 (91)
Obtain final survey coordinates {(C/IL Casing) . ]
and elevations of Well C9408 (399-1-65) Vertical Datum: NAVDES
located on north side of 300 Area. Units: Meters
Hanford Area Designation: 300A

Coordinate System: Washington State Plane Coordinates (South Zone)

Horizontal Control Monuments:
Washington State Reference Network

Vertical Control Monuments:
300-28 (CHPRC) and HSWB-005 (COE)

Well ID Well Name Easting Northing Elevation

c9408 399-1-65 594164.48 - 116481.19 - Center of Casing
114.692- "X" on Rim
114.689 - Brass Survey Marker
114.617- Top Inner 2in PVC

"X" on Rim elevation taken on north edge rim of outer 12" steel handhole casing.

Equipment Used: Trimble R8 RTK GPS
Trimble DiNi 12 Level

Casing,North Edge

Surveyor Statement:

I, Lawrence B. Munnell, a Professional Land Surveyor
registered in the State of Washington

(Registration No. 16216), hereby certify

this report ‘is based on a field survey

performed by me, or under my direct

supervision.
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WELL SURVEY DATA REPORT

Project: Prepared By: Neil P. Fastabend
Company: cHpRrC

Date Requested: Requestor:
08/04/15 Edward Rafuse (CHPRC)
Date of Survey: Surveyor:
08/10/15 Lawrence B. Munnell (CHPRC)
Fluor Hanford Point of Contact: Survey Co. Point of Contact:

Neil P. Fastabend
Description of Work: Horizontal Datum:  NADS3 (91)
Obtain final survey coordinates (C/L Casing) . ]
and elevations of Well C9409 (399-1-66) Verlical Datum: NAVDES
located on north side of 300 Area. Units: Meters

Hanford Area Designation: - 3C0A

Coordinate System: Washington State Plane Coordinates (South Zone)

Horizontal Control Monuments:
Washington State Reference Network

Vertical Control Monuments:
300-28 (CEPRC) and HSWB-005 (COE)

Well ID Well Name Easting Northing ‘ Elevation
C9409 399-1-66 594168.41- 116504.97- Center of Casing
114.629 - "X" on Rim
114.632- Brass Survey Marker
Notes:

114.514- Top Inner 2in PVC
Casing,North Edge

"X" on Rim elevation taken on north edge rim of outer 12" steel handhole casing.

Equipment Used: Trimble R8 RTK GPS
Trimble DiNi 12 Level

Surveyor Statement:

&

S S S h o M A NNR NI NN

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.
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WELL SURVEY DATA REPORT

Project: Prepared By: Neil P. Fastabend
Company: CHPRC

Date Requested: Requestor:

08/04/15 : Edward Rafuse (CHPRC)

Date of Survey: Surveyor:

08/10/15 Lawrence B. Munnell (CHPRC)

Fluor Hanford Point of Contact: Survey Co. Point of Contact:

Neil P. Fastabend

Description of Work: Horizontal Datum: NAD83 (91)

Obtain final survey coordinates (C/L Casing)
and elevations of Well C9451 (399-1-80)
located on north side of 300 Area. Units: Meters

Vertical Datum: NAVDS88

Hanford Area Designation: 300A

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

Washington State Reference Network -

Vertical Control Monuments:
300-28 (CHPRC) and HSWB-005 (COE)

Well ID Well Name Easting Northing Elevation
C9451 399-1-80 594089.52 - 116454.78-

Center of Casing

114,977 - "X" on Rim

114.979- Brass Survey Marker

114.881° Top Inner 2in PVC
Casing,North Edge

Notes:

"X" on Rim elevation taken on north edge rim of outer 12" steel handhole casing.

Equipment Used: Trimble R8 RTK GPS
Trimble DiNi 12 Level

Surveyor Statement:

.

I, Lawrence B. Munnell, a Professional Land Surveyor
registered in the State of Washington

(Registration No. 16216), hereby certify

this report is based on a field survey

performed by me, or under my direct

supervision.
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WELL SURVEY DATA REPORT

Project:

Prepared By: Nei1

Company: cuprc

P. Fastabend

Date Requested:
08/04/15

Requestor:
Edward Rafuse

(CHPRC)

Date of Survey:
08/10/15

Surveyor:

Lawrence B. Munnell (CHPRC)

Fluor Hanford Point of Contact:

Survey Co. Point of Contact: -
Neil P. Fastabend

Description of Work:

Obtain final survey coordinates (C/IL Casing)
and elevations of Well C9453 (399-1-82)
located on north side of 300 Area.

Horizontal Datum: NAD83(91)
Vertical Datum: NAVDS88
Units: Meters

Hanford Area Designation: 300A

Coordinate System: Washington State Plane Coordinates (South zone)

Horizontal Control Monuments:
Washington State Reference Network

Vertical Control Monuments:
300-28 (CHPRC) and HSWB-005 (COE)

Equipment Used: Trimble R8 RTK GPS
Trimble DiNi 12 Level

Well ID Well Name Easting Northing Elevation
C9453 399-1-82 594151.78 - 116427.47- Center of Casing
115.064 - "X" on Rim
115.067. Brass Survey Marker
[T
Notes:
114.943+ Top Inner 2in PVC

"X"™ on Rim elevation taken on north edge rim of outer 12" steel handhole casing.

Casing, North Edge

Surveyor Statement:

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.

I, Lawrence B. Munnell, a Professional Land Surveyor
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WELL SURVEY DATA REPORT
Project: Prepared By: Neil p. Fastabend
Company: CHPRC
Date Requested: Requestor:
08/04/15 Edward Rafuse (CHPRC)
Date of Survey: Surveyor:
08/10/15 Lawrence B. Munnell (CHPRC)
Fluor Hanford Point of Contact: Survey Co. Point of Contact:
} Neil P. Fastabend
Description of Work: Horizontal Datum: NAD8 3(91)
Obtain final survey coordinates (C/L Casing) : ]
and elevations of Well C9455 (399—1—84)‘ Vertical Daturn: HAVDSE
located on north side of 300 Area. Units: Meters
Hanford Area Designation: 3C00A

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

Washington State Reference Network

Vertical Control Monuments:
300-28 (CEPRC) and HSWB-005 (COE)

Well ID Well Name Easting . Northing Elevation
C9455 399-1-84 594174 .47 " 116451.41 - Center of Casing
' 114.943 - "X" on Rim
114.951- Brass Survey Marker

Notes:

114.836- Top Inner 2in PVC
Casing,North Edge

"X" on Rim elevation taken on north edge rim of outer 12" steel handhole casing.

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

supervisiocn.
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WELL SURVEY DATA REPORT
Project: Prepared By: Neil P. Fastabend
Company: CHPRC
Date Requested: Requestor:
08/04/15 Edward Rafuse (CHPRC)
Date of Survey: Surveyor:
08/10/15 Lawrence B. Munnell (CHPRC)

Fluor Hanford Point of Contact:

Survey Co. Point of Contact:
Neil P. Fastabend

Description of Work:

Horizontal Datum: NAD83(91)

Obtain final survey coordinates (C/L Casing)
and elevations of Well C9457 (399-1-86)

Vertical Datum:

NAVDE8

located on north side of 300 Area. Units:

Meters

Hanford Area Designation: 300A

Coordinate System: Washington State Plane Coordinates (South Zone)

Horizontal Control Monuments:
Washington State Reference Network

Vertical Control Monuments:

Equipment Used:

Trimble R8 RTK GPS
Trimble DiNi 12 Level

300-28 (CHEPRC) and HSWB-005 (COE)
Well ID Well Name Easting Northing Elevation
Cc9457 399-1-86 594137.74 - 116478.66 Center of Casing
114.970- "X" on Rim
114.974 . Brass Survey Marker
Notes:
114.865° Top Inner 2in PVC

"X" on Rim elevation taken on north edge rim of outer 12" steel handhole casing.

Casing,North Edge

Surveyor Statement:

supervision.

I, Lawrence B. Munnell,
registered in the State of Washington
(Registration No.
this report is based on a field survey
performed by me,

l6216),

a Professional Land Surveyor

hereby certify

or under my direct
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Appendix C
Well Documentation for Injection Wells

e Well Summary Sheet
e Borehole Log

¢ Final Survey Report
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Start Date: 6/8/2015

WELL SUMMARY SHEET Page 1 of 1
Finish Date: 8/4/2015
Well ID: C9460 Well Name: 399-1-89
Location: 300 Area N of PNNL Project: 30 Monitoring/Injection Wells in 300-FF-5 QU
Prepared By:  Marques Miller Date: Reviewed Byl § } MIFHRER Date:
Signature: |y M// 9/17/15 | signature: " 4 e SO~ 2515
CONSTRUCTION DATA Depth ﬁf{/’ GEOLOGIC/HYDROLOGIC DATA
Description Diagram Feet G[i’;hic Lithologic Description

Surface Completion: 5

2'x2’ Flush mount concrete

pad w/brass survey marker.

13 1/2"OD Protective Monument:

0.0- 0.78"bgs

Permanent Well:

6.75" OD PVC Blank: 0.70"- 20.39' bgs

6.75" OD PVC 0.050-slot Screen:
20.39'-30.39'bgs

6.75"OD PVC Blank:

30.39'- 35.39'bgs

6.75" OD PVC 0.050-slot Screen:

35.39'- 45.39'bgs

6.75" OD PVC Blank: 45.39'- 48.90"bgs

0.0"- 0.25": Gravel Drill Pad, G

53 0.25'- 2.0": Silty Sandy Gravel, msG

21.0’- 38.0": Silty Sandy Gravel, msG

3 Depth to Water: 31.37' bgs (8/4/15)

Construction Materials:

Concrete: 0.0'- 1.0’bgs

Neat Grout: 1.0'- 10.20'bgs

Bentonite Chips: 10.20'- 14.10"bgs

Bentonite Seal: 14.10'- 16.89" bgs

8/16 Mesh Filter Pack Sand:

16.89'-31.99'bgs

Bentonite Seal: 31.99'- 34.92' bgs

8/16 Mesh Filter Pack Sand:

34.92'- 50.90' bgs

All temporary 10 3/4” OD casing

removed 7/16/15.

=X]'38.0- 42.0': Slightly Silty Gravelly

I X -y Sand, (m)gs

\)E5E] 42.0°- 50.90": Silty Sandy Gravel, msG

=X Total Depth = 50.90' bgs (7/16/15)

OD = outside diameter

bgs = below ground surface

Centralizers: top of sump & bottom

of last blank riser.

C-1

A-6003-643 (REV 1)
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| BOREHOLE LOG Pagel of 5
CiYéo 399 —i-89 Date: ,/§/1S
Well ID:W,&M Well Name:w Location:gaa Hezo o/ of Py /-
Project: 3¢5 . 2 U exdombter Reference Measuring Point: oy ouUn 2{ Scrlace
Sample Sample Description [ Comments
Depth Graphic
(Ft) | Type | Blows Log (G:r?urp“l;llg@te, Gg\(i)r:]tSiztegisl%_ributK)n, Sloi! Clﬁsificaltion, l\I?lemh (?f fCss_in_g, Egillingl_Met_lhodl,
olor, Moisture ent, Sorting, Angularity, Mineralogy, )
No. |Recovery Max Paric Size, Reachon o HEI W | Sampler Size. Water Lovel -
o 3 041028 " back£5Y (ol pad) Termsonic 150cC
quwg N e ‘-I’g 10" bprt e |
17 s ' b Lasing
4
% g
5 — Je g-S = 31‘0&) Sﬂlm:ﬂ(ﬁ
. L, = fhe
185 'n Lyt oboce
UJ
_I,A‘
/4 — g G‘Vﬂ‘) ﬁa_m;)/(c
_ NS o ie  LPolloctod
> ‘(0
45 |s ouerv S aterl
15— § L tho Smfo/e 5
_ E diore aplloeteed
_ ' 6! Lhs b tactc
3
. éw&%f(__
20— - Wre eclfec
_Lfi‘;o ~ M ) s nle riveds
N 39 Glar (’/L/ @ s’ bgs _
3 [
| R
_ N ),
B JE. =0
1 §F 22.-0. TD _ 50.50 C#/5/)5,
B O 0.4,00¢F | " bag DWW 20.76 [ #/14/157)
4 7 —: Q" [Formadiimn
2 062
w _ s
. 3 e
b
1 Y
- L
S -
33— =
_ ?" ~
L
I o
Reported By:(‘JV\C{ i Kl {/ a H Reviewed By:  {<eu Re o o S
Tite: Grogfag /5 F Tile:  Se. (Geelga s

Date: “//@//5

Signature: ‘a&_\ B_‘ {—
\

R

Date: ‘]‘/ jo / 201

Signature: ﬂ‘ MM
!

C-2

A-6003-642 (03/03)



SGW-59465 REV 0

BOREHOLE LOG

Page_2 of 3
Date: ﬁg{ 9/K

Well ID:349. |~449

Well Name:  §¢/44

Lovalon: 200 firee4) o PAAN-

Project: 2o (e 11 : hi Reference Measuring Point: roTIn 0/
Sample Sample Description Comments
Depth Graphic
Type | Blows Group Name, Grain Size Distribution, Soil Classification, | Depth of Casing, Drilling Method,
(Ft) yP Log Color, Moisture Content, Sorting, Angularity, Mineralogy Me?hod of Driving Sampling Tool
No. [Recovery ' Max Particle Size, Reaction to It-ylbl ' Sampler Size, Water Level
LI . 0 N , "
"l,o ] \:,J‘- - a-'.ab——;)' Ql L0 f(z'sz 00 £ /')?_(
_biﬁ T T .Eb'_'ﬂ.d/fl on
gs = N SO oBE S H A0% Sand 5% Gravel
T L 1R
— — [
s P Tl
v
8
— ]
o— &
-1 w
— -=
P X acoton Colame)
- g\ weak rewchrm o Hol (Jn, )
&5 —| /'&'L'
_ 28.00 /&0 Y2.00 LE bgs
_ _Lﬁ.“éa_ﬂf_éﬁz_&md_ﬁfp_%&?wwl
| : med Soc
_ subround  YN% vkt 40% Lele/c
_ | Gravels: Larger ~/00mm & gmall
- Cokbles sulb Ongular Lo Sub mundel
_ % ' % Lelorc .
?
_ WGl o no recadeim £9 HEL (dry)
- Wedt
| Y2.00 40 Y9.00 £ bg
- Formabigmn
| 2% § 0% 2 [
| Sub ropmded 25°% matit @D Leles?
_ Gravel ' Amm_do (80 mn swl zorendd
_ &0 well romand, Y0% matkc
' /52¢ ) Lavied ”’:"J’?)
Reported By: 15,/ Reviewed By: Ke,; | in B_,v., i
Title: &p,)[,,g,}é Title: S~ Ge elogiid
Signature: . Date:@/laﬁ )< | Signature: IL QM s Date: 9//6fiy
T
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BOREHOLE LOG

Page_3 of _3
Date: (o /9//5

No. |Recovery

Well ID: 5994 §4 Well Name: (LY Location: 300 Hre n g,‘ﬂ PAA)
Project: 3pp Areq 30 _we M exdan hon Reference Measuring Point:
Sample . ' Sample Description Comments
Depth Graphic M it — —
(Ft.) | Type | Blows Log Group Name, Grain Size Distribution, Soil Classification, l\[ﬂg?th of Casing, Drilling Method,

Color, Moisture Content, Sorting, Angularitﬁ/, Mineralogy,
Max Particle Size, Reaction to HCI

hod of Driving Sampling Tool,
Sampler Size, Water Level

Y2.0(0¢o 4T 00° bat Lortinued
sh

e

&My__(zw_éﬂ_'_ﬂda/-_w, tty
Sharp ' p ontat dorbbtte WHs5/

| Sliait (2 achitn fo KoL

Y800 4 80-50 L bg s

o Z 5/

) v .
EY ver )
v )
et
| 80.50 TD

RoporedBy: (g gty Burnette Kildsl

Tite: (000 s5&

Reviewed By: }-(eu i B [ .

Title: Sro Geuleq

Signature:

Date: é//ﬁ/ﬁ Signature: \"6\, Q_rm___ Date: §/w f25;4
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Start Date: 7/16/2015

WELL SUMMARY SHEET Page 1 of 1
Finish Date: 8/4/2015

Well ID: C9461 Well Name: 399-1-90
Location: 300 Area N of PNNL Project: 30 Monitoring/Injection Wells in 300-FF-5 QU
Prepared By:  Marques Miller Date: Reviewed By: 2 Date:
Signature: MM M*’&) ) _— 9/17/15 | signature: A ) /62815

CONSTRUCTION DATA Depth in GEOLOGIC/HYDROLOGIC DATA

Description Diagram Feet GLaopghic Lithologic Description

Surface Completion:

1.88'x1.90" Flush mount concrete

pad w/brass survey marker.
13 1/2" OD Protective Monument:
0.0’-0.85’bgs

Permanent Well:
6.75" OD PVC Blank: 0.70’- 20.42" bgs
6.75" 0D PVC 0.050-slot Screen:
20.42'- 30.43'bgs
6.75" OD PVC Blank:
30.43'- 35.43'bgs
6.75" OD PVC 0.050-slot Screen:
35.43'- 45.44'bgs
6.75" OD PVC Blank: 45.44'- 48.95' bgs

Construction Materials:

Concrete: 0.0’- 1.20'bgs

Neat Grout: 1.20'- 9.87'bgs

Bentonite Chips: 9.87'- 14.10' bgs

Bentonite Seal: 14.10'- 16.83" bgs

8/16 Mesh Filter Pack Sand:
16.83'- 31.95’bgs

Bentonite Seal: 31.95"- 34.90" bgs

8/16 Mesh Filter Pack Sand:
34.90°- 51.03'bgs

All temporary 10 3/4” OD casing
removed 7/20/15.

-4 0.0'- 0.25": Gravel Drill Pad, G
\& 0.25'- 4.0": Sandy Gravel, sG

gy, =3 4.0"- 51.03": Silty Sandy Gravel, mSG

3 Depth to Water: 31.65' bgs (8/4/15)

=X Total Depth = 51.03' bgs (7/20/15)

OD = outside diameter

bgs = below ground surface

Centralizers: top of sump & bottom

of last blank riser.

C-5

A-6003-643 (REV 1)
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BOREHOLE LOG Eaf:—; o 2|
ate; Jyly (o 20/ €
Well ID:(‘_G‘(/@( Well Name: 760 _[ gp Location:amy A W ol DAOY
Project: 300~FF~5 1A% wl] {."\/15" Reference Measuring Point:é—,auvnol S rtzee
Sample ) : Sample Description Comments
Depth Graphic
(Ft.) Type | Blows Log gr?up 'olla_mte,r eGE:alintSi;e ISDisr{'rri\bu%r?' Slioi!tCIﬁ_siﬁca'tion, ﬁe{’ﬁh é)f ?Ss_in_g, I:)Srillingl_Met1I30d|,
oistu i, A i )
No. [Recovery o'0n V" Viax Particle Size, Reaction to HEI -2 | M Sampler Size) Water Laver "
| e | Rage L\l / deill pad
| 9‘%‘: ' @rlll/hw_
99 0501025 £} do 400 £+ bas St O erndiyzted wit
o -0: 04| Esemafiim a bevaSonlE (52
— =5l 802 Sand 0% Grevel "X W Core beyerel
S o :6-; : ‘ |h_£> ) m”dl,sz'nj
1o Hi= - Lé < Y9 Lokl
» 2202 |Gravel' Bmm 35 ~IErmm Quh q.5 2 gmb sample
=10 !
SO ed
i KA Lm_m&i_m%_n& _
— 0= . om0 H0L Orllng A Sbw from |
_ 0Ty ABYS k olive
|95 bRtV
N
| 0u ,:_‘__? r#rm/\@rjl
o — 000 Ao 15 040’100 %,
B 20 [Y.008 £0 271400  bas  mSE 10520° Ao;%
4. 20 [Eoemattion o 20=30° /90
18 <0:0:15% 9\t Y02 sand 45% oravel
_ Lo nd: fine to Coarse very GUYLtj aVTab Sa/rn’ﬁb
— 0T cave dolben /N S€F
@ it ol 0Semrabic w0% floic " :
T 630 |Gravel Amu. do 200 mm, w,rzA are cOlerdrd jn
e oo n Prat sars and
_6 Ry . ~00% matic Y05 fels e Qi) Frays -
26— 0 foraded 4 >
5 i %gher) lower tovitect
Go.relMod — L weak redrhiy fo
fa— ‘co_' ry 9 7
- s Aown an.t .
_ o._o_.%- 7] /17 u)
i K
A e 0 % =
1 e
_6 ;Q\._?-;‘_. 1400 £} 04400 £# mSG
_ = o \Fer madion
ol }‘O;F-o.?‘ 15%35/14 35% Sand S0% (el
32 v .%.’,,—?;'MM/“ foa rse mn'aI
{4 =50ile gula, : c
o=V N30 Lelfss
_k'r 20 TN GGragel (See A 2
Reported By: . 147 /] Reviewed By:  |/e.; . o Rev & A v
Title: &‘C(,{C)O /St Title: Se. Geelo, 154
) . )
Signature: Date: %10//; Signature: \'<, P\\M Date:?’/m / 2o/
‘ 7 ¥

A-6003-642 (03/03)

4y



SGW-59465 REV 0

BOREHOLE LOG Page 2 of Z- |
Date; J
Well ID: 44/ Well Name349-) - Q) Location: 300 Ry W) oFf p/V/UL
Project: 3() WZ“ Msﬁl M 360-FF-S FY 19~ Reference Measuring Point: G"OLM ﬂ/ Su E,‘Qﬁﬁg
Sample . Sample Description Comments
Depth Graphic — ; — ) —
() | Type | Stowe | 100 | PR G Soun, ity oacaty. | Velad o Souts Sama e
No.  |Recovery ' "*"Max Particle Size, Reaction io HCI o Sampler Size’ Water Lovel "
" 5-?;3‘_,‘; [4-00 £4 £p 44.00  Conbaved Tn yortoy well
- —i.a s Qmm N1 TP mm very ;000(‘{411 :
Sortlarrtd 0 752% of ekl aro Deflaa 5 peuag
165 '{“)‘-.-".',J_LQW I mm . Sub vound do Lon M,Lgvﬁ{ wit
. o=t : C 9Dk ¢ [BUCC
15 — 0Londd 5V ) very clarc ray - 50 9//M '
- AT Ne modhoa o el Y LY L4519
_ ,"-:ﬂ-'.";_‘: ‘ W b D4rd of
| Q’;__Tdcmﬁd\ Lindl +ag Sl.e3 '’
S REr puwr Y 3a .éa_bgi‘
g0 —| 5;?:_0‘_@_&1@@/{—0 HA.00 tiere
- ns.

l ~

~J
0w Plasi foeuny, (2 3¢l sureund vy

/
arredjel .

@ 26.00 to 36.OF s/ 1 lens

|\ @A8.00 o 28,05 Si/7 Lens

3.SY 5/ Lo??’hn'— vt bresiun

| Cravd (ens’ well +7 Sub ropnd

~ 75 mmn 4o 100 m

HYop £t 4o

formation

30% 511 0% Savd Y0% Grucel
Sand: b o med fum qm)g Sub

' BN o i =
— 267 has 4
| e i Y 3z ey d,
_ Sh )
i L &mm 4o 178" mm poorly
_ P
] Y& % é& c
_ 2.5Y* A Rtgele
| We reattton 4o HY.L
_ | WOT -
Shn, r'O U gm‘l-{k‘,( {-—
Reported By: f’ﬂﬂd(b '&! I d*ﬁ ) M IM Reviewed By: [ ., 1y Bﬁr’a SHrov
Title: (3 o ST Tite: S, Geoloaey
MEW Date:?/zﬂ/,s— Signature: )-é___,\ Q\aﬁJ 7 Date:‘i/n/’ 2757
U = i
A-6003-642 (03/03)
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Start Date: 7/20/2015

WELL SUMMARY SHEET Page 1 of 1
Finish Date: 8/4/2015
Well ID: C9462 Well Name: 399-1-91
Location: 300 Area N of PNNL Project: 30 Monitoring/Injection Wells in 300-FF-5 QU
Prepared By:  Marques Miller | Date: Reviewed By: JL@ MEHRE = Date:
Signature: A M U\M)\O - 9/16/15 | signature: %ﬁ% 5 - - 2845
CONSTRUCTION DATA Depth n‘,// “ GEOLOGIC/HYDROLOGIC DATA
Description Diagram Feet G&Zhic Lithologic Description

Surface Completion:

1.88'x1.84’ Flush mount concrete

pad w/brass survey marker.

13 1/2” OD Protective Monument:

0.0'- 0.74’bgs

Permanent Well:
6.75" OD PVC Blank: 0.35'- 19.98'bgs
6.75" OD PVC 0.050-slot Screen:

19.98'- 29.98' bgs

6.75"” OD PVC Blank:

29.98'- 34.98' bgs

6.75” OD PVC 0.050-slot Screen:

34.98'-44.97' bgs
6.75" OD PVC Blank: 44.97' - 48.54' bgs

2°.4 0.0'- 0.2": Gravel Drill Pad, G
-] 0.2'-4.0" Gravelly Sand, gS

Construction Materials:
Concrete: 0.0'- 1.0'bgs
Neat Grout: 1.0’- 9.15’bgs
Bentonite Chips: 9.15'- 14.08' bgs
Bentonite Seal: 14.08’- 17.08' bgs
8/16 Mesh Filter Pack Sand:
17.08'- 32.0’bgs
Bentonite Seal: 32.0"- 35.33"bgs
8/16 Mesh Filter Pack Sand:
35.33'-50.17’bgs

All temporary 10 3/4" OD casing
removed 7/21/15.

< f:.-".'.(' 4.0’- 31.0": Sandy Gravel, sG

255 ] 31.0-50.17" Silty Sandy Gravel, msG

Depth to Water: 32'bgs (8/4/15)

Total Depth = 50.17"bgs (7/21/15)

OD = outside diameter

bgs = below ground surface

Centralizers: top of sump & bottom

of last blank riser.

C-8

A-6003-643 (REV 1)
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BOREHOLE LOG

Page ) of _Z2)

Date:_ ), ,/ 5,%

WellID:g g4 (,7. WellName: 24 g _;_eo, Location: 2 6,, roa W 0[ eANL
Project: Sowell \wStellahzv  306-TF -5  FY I | Reference Measuring Point: (overtp i 2f < 1//6/6?
Denth Sample Graphic Sample Description Comments
0 [T T oo | s | S5upas e Do o e, | e oo g v
No. |Recovery ' "Max Particle Size, Reaction to HCI W | S ampler Size. Water Level "
.= 82 00|Grovmd Gerlace 30 020 ft Pas In}prglz"mn We ll,
i Fisroi 2|0l Pad / Radk L]/ 7
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| F '?’7‘15'-, - Y3/ ck olwe 2N
L ENY
] P N N
dyo | [BRPH00Er bas £ 3100 H hgs
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_ S 0. 50lveny povcly Sovted anpular
. S | pltuwell rtoninded, rovndirg wunrsopces
25 _ é g;‘:'.‘ .:.7.';' Anth Size. : J
& (0w mod reackion %mn? 40 i tais
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_ 7 r:o-:'b:'s;;-ﬁ\l caded o dasds upler andl
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Q =3axd
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_ ® 354/5% s 57 2% l :3 = 20-;7’& %q_s
_ 2 Tk ine b Yory Loarse, veny £ 7-g1
i %7 / o=l poocly s ovtpd, “Ungular 202 mabe DT W= 9092 b 35
oy 30% tels)'c i

Reported By\:dqm d ( ([

[

Reviewed By: kpw " Be’f\\ ?‘(‘m

Title: (seplpa Ot Title:  Se. Geelo.y,
Signature: LN M Date:';/zo//g- Signature: Ic(___, 42 = Dateﬂ/ic/,_ﬂ(
L a4 o 7 T v
A-6003-642 (03/03)
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BOREHOLE LOG

Page _Z of T
Date:’N,/ iy 22 /S

WellID: £ 4¢{ (2 Well Name: g¢g_,_ g/ Location: § 00 Areg ) d)c M/UL v
Project: S0/ W/ elf Vl/lf/i[ L 3w - 5:;:-5 Reference Measuring Point: &zz dy Surfpie
Sample Sample Description Comments
Depth Graphic ' _
(Ft.) | Type | Blows Log Group Name, Grain Size Dist-ibution, Soil Classification, De{)th of Casing, Drilling Method,
: N Recove ; Color, Moisture Content, Sortn\g, Angularity, Mineralogy, | Method of Driving Sampling Tool,
0. |~ecovery / Max Particle Size Feaction to HEI Sampler Size, Water Lével
U N 2. QL0 dl.00{4 E%S to $0.17  bes mS& Iﬂ/tPﬂ/‘zUn wetf
_ Zoo gl Continued .
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A a‘/md\ Sand-
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NO “rlachiom o REOL

25 Y S ligh* gliJt Preron

Reported ByCanalit £ Bumette K)llal ([

Reviewed BY: Keuin [Seye ofry mm

Title: Gre pl goy [

Title:

y)

. b
Sr. C)'PC"/CM} X

Signature:

A

Signature:

Date:72,- s

KR~

Date:q/se/2¢; ]

J
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WELL SUMMARY SHEET

Start Date: 7/23/2015

Page 1 of 1

Finish Date: 5/13/2015

Well ID: C9463

Well Name: 300-1-92

Location: 300 Area N of PNNL

Project: 30 Monitoring/Injection Wells in 300-FF-5 QU

Prepared By:  Marques Miller

Date:

Signature: 1y A"‘K/&\ Mw - 9/16/15

Reviewed By:

o

MEHEER  |oae
=z o285

CONSTRUCTION DATA

Description

Diagram

Depth in

GEOLOGIC/HYDROLOGIC DATA

Feet |Graphic
Log

Lithologic Description

Surface Completion:

1.85'x1.90’ Flush mount concrete

pad w/brass survey marker.
13 1/2"OD Protective Monument:

0.0'- 0.75'bgs

Permanent Well:

6.75"” OD PVC Blank: 0.7 - 20.3' bgs

6.75" OD PVC 0.050-slot Screen:

20.3'-30.3'bgs

6.75"OD PVC Blank:

30.3'-35.3’

6.75" OD PVC 0.050-slot Screen:

35.3'-45.3'bgs

6.75" OD PVC Blank: 45.3'- 48.8' bgs

Construction Materials:

Concrete: 0.0'- 2.3'bgs

Neat Grout: 2.3'- 9.92' bgs

Bentonite Chips: 9.92'- 14.0' bgs

Bentonite Seal: 14.0'- 16.92' bgs

8/16 Mesh Filter Pack Sand:

16.92'-32.1"bgs

Bentonite Seal: 32.17'- 35.0' bgs

8/16 Mesh Filter Pack Sand:

35.0'-49.5'bgs

All temporary 10 3/4” OD casing

removed 7/23/15.

71 0.0 - 0.5: Gravel Drill Pad, G

:20.5-3.2:5Sand,

203032 - 49.5:Silty Sandy Gravel, msG

5| Depth to Water: 32.15" bgs (8/5/15)

<> Total Depth = 49.5'bgs (7/23/15)

OD = outside diameter

bgs = below ground surface

Centralizers: top of sump & bottom

of last blank riser.

A-6003-643 (REV 1)
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(
BOREHOLE LOG Page __of &
Date:‘)“(y 23, 2016"
Well ID: C‘W L3 Well Name:g99_ /1-62 Location: 200 Uro ALML
Project: 30 Wl Acy0-£5 -5 EY 14~ Reference Measuring Point: Sypund § awrfrca
Denth Sample Graphic Sample Description Comments
P | T [ Bows | Lo [~ e, Ol S Dot Sl el | ot o g, Dl o
No. [Recovery ' Max Particle Size, Reaction to HCI 2| " Sampler Size. Watar Level "
0 — — .. e o 0.’ :In50¢,l~|rrn 10 e
: 5 . :' " Dr.'“. \ y
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— 0. <Y . o ‘
i o, [V 0320 % 4o 18:00ft bgs A
— v 5 [ Eesnaa frem -
71 s o 22 102 5,14 0% Sand_&:0% lermwal
. ‘o) ‘_:0' and: Eine ' Recovem
_ 60:=V:ls ' ah0° Y%
_ :*5‘ O~ HC o -0 ~Y0 %
A R W-'_ ~73 67
@ ey {80540, ~70 7%
4g-5 0.3 Yo - 50 A5V%
- O
i - Dl
-l 251y,
(2 ot /0 1&%@‘%0 A
aly %‘fzﬁ
— . ;‘a; N Ty
_ '—_OQ 53 2 ” 5 ’ Jﬁ C m5&—>
— 22200 Forma i
30 ~ [Ny s/t a5t % Crauel
— o7 s .
193 Kt ;@ﬂi Sa, . ‘ e sy
- 0 [Tl Ipcied %
- ~H4 4 oAl % fels
25— 05500 Gravel t dmm 1 ~ 100 mm TD Y49.545 (+
i 090 m | DTW 3Y.65" £+ |
19° @&é w;;; poorly amteidmg.ﬁfar wth
_ 03 roun ia /4 7 322¢
200

Repo CQ !!Q! te Burnetle W ‘m“” Reviewed By: ey, 1 Bt,m Sfrermm.
A

rted By: "
Title: lpa,ot Title:  Se. (eoloms s
J
Signature; Date: Signature: \.( Q\A As Date: 9 /ref24i{]
1

A-6003-642 (03/03)
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BOREHOLE LOG Page 2_of 2.
Date_.]“ésl 232016
Well iD: ¢ q4 03 Well Name: 3§91 -§7_ Location:zdo' Hira w 010 P/UA)(/
Project: % Wells 300-F£-S B FTYI5 Reference Measuring PointGerppmn 4 Se rface
Sample Sample Description Comments

Depth Graphic
(F?) Type | Blows Log Group Name, Grain Size Distribution, Soil Classificaticn, De?th of Casing, Drilling Method,
’ No. |Recous | Color, Moisture Content, Sorting, Ar)gulanH, Mineralogy, | Method of Driving Sampling Tool,

: ry Max Particle Size, Reaction to HCI Sampler Size, Water Level

_ 226, |18:00" 40 U9 55 Combwued Injechen wely
[ _ NN 2‘5‘_/«3//%& davk ctan
i oS Wk § ) Doled w/ &
Bs %Qg_b,lrﬁa 100t Yirn ¥4 HAL Ternsony )52 €L
_ VoY 0529 . 107 fes ng
_ o .00 ¥t to A3.50 Zo o 3" core Varmre]
L?S | SR ly s. /S
a0 ! 00mn, woll vound

l

o

AR
<o

95 Ry 2!

Reported By;f)g hJ A7) Burnpttt K elall Reviewed By: Ldevin B(V?j Strem
{, Tite: Sr. Gee /aq ist

// Date: Signature: ’L,,_ @,}\,L: Date: 9 f7e frei ¢
v

A-6003-642 (03/03)

Signature:




SGW-59465 REV 0

Start Date: 6/8/2015

WELL SUMMARY SHEET Page 1 of 1
Finish Date: 8/5/2015

Well ID: C9464 Well Name: 399-1-93
Location: 300 Area N of PNNL Project: 30 Monitoring/lnjection Wells in 300-FF-5 QU
Prepared By:  Marques Miller Date: Reviewed By:~'»/L/ /o i Vs Date:
Signature: MM M/’ 9/17/15 | signature: AAW [o-28 - -1

COﬁSTRUCTION DATA Deth i / GEOLOGICIHYDROLOGIC DATA

pth in
Description Diagram Feat Gr&‘;hic Lithologic Description

Surface Completion:

1.95'x2’ Flush mount concrete

pad w/brass survey marker.

13 1/2" OD Protective Monument:

0.0'-0.75'bgs

Permanent Well:

6.75” OD PVC Blank: 0.20'- 19.95' bgs

6.75” OD PVC 0.050-slot Screen:

19.95’- 29.95" bgs

6.75" OD PVC Blank:

29.95’-34.94'bgs

6.75” OD PVC 0.050-slot Screen:

34.94'- 44.94'bgs
6.75" OD PVC Blank: 44.94' - 48.45' bgs

<X |

KRKK

LR

Construction Materials:
Concrete: 0.0'- 3.20' bgs
Neat Grout: 3.20’- 10.20’bgs
Bentonite Chips: 10.20'- 14.0' bgs
Bentonite Seal: 14.0’- 16.97' bgs
8/16 Mesh Filter Pack Sand:
16.97'-32.18'bgs
Bentonite Seal: 32.18’- 34.98' bgs

8/16 Mesh Filter Pack Sand:
34.98'-50.90'bgs

All temporary 10 3/4” OD casing
removed 7/15/15.

(] &4

1 0.0'- 0.5": Gravel Drill Pad, G

-4 0.5'-3.5:Sand, S

¢° 3.5'-4.0": Silty Gravel, mG
&S] 4.0- 16,0 Sandy Gravel, sG

20

jes

-.052Y 20.0'- 29.5": Silty Sandy Gravel, msG

129.5'- 36.0": Silt, M

——| Depth to Water: 32.05’ bgs (8/5/15)

0754 36.0'- 38.0'; Silty Sandy Gravel, msG

2051 38.0'- 39.5": Sandy Gravel, sG

[ Se0:3 39.5- 47.0; Silty Sandy Gravel, msG

< 47.0'- 50.90": Silt, M

~| Total Depth = 50.90' bgs (7/6/15)

OD = outside diameter

bgs = below ground surface

Centralizers: top of sump & bottom

of last blank riser.

C-14
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BOREHOLE LOG Page | of 2.
Date: -9 IS
well D{ 94/ ¢4 Well Name: 29993 Location: goo-Aee, AL o EPNNI
Project 300 A eo Weaunedoian Reference Measuring Point: C,M '&‘.g‘g
Sample . Sample Description Comments
Depth Graphic
(Ft):'| Type | Blows Log Group Name, Grain Size Distribution, Soil Classification, ?th of Casing, Drilling Method,
No. [Recovery Color, Moisture Content, Sorting, Angulant Mmeralogy, hod of Dnvmg Sampling Tool,
’ Max Particle Size, Reaction to HC! Sampler Size, Water Level
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BOREHOLE LOG

Page X of_2_
Date: §-g4<

Well ID: ¢ 44,4 Well Name: 394 ~\ ~ 43 Location: g ) A.of PUNL
Project: 30 )\ e W Seqweshadion Reference Measuring Point: Q_Mléﬁ&w ..
Sample ) Sample Description Comments
Deplh T B Graphic G N Grain Size Distribution, Soil Classificati Depth of Casing, Drilling Method
roup Name, Grain Size Distribution, Soil Classification, epth of Casing, Drilling Method,
(Ft) dge Reczv:: Log Color‘,) Moisture Content, Sorting, Angularity, Mineralogy, Me?hod of Dn\_n?\g Samgllng Tool,
: Yy Max Particle Size, Reaction to HCI Sampler Size_ Water Level
uo b Senic w/ 555" ac buel. |
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Reported By: ) \ \a.u\ Reviewed By: ){cd P A Be vy stro~

Title: (; ‘0‘.’5'5*

Signature: Xﬁ‘ Date: 4 -8y~

Title: 5’ éea / ag# ‘II
R

Signature: }

Date: 9/ 18/ 22/
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Start Date: 7/21/2015

WELL SUMMARY SHEET Page 1 of 1
Finish Date: 8/6/2015
Well ID: C9465 Well Name: 399-1-94
Location: 300 Area N of PNNL Project: 30 Monitoring/Injection Wells in 300-FF-5 QU
Prepared By:  Marques Miller Date: Reviewed By: I MTHEDER Date: 4151
Signature: MM W 9/16/15 Signature: o - e Z . 70 7
CONSTRUCTION DATA Depth in/] GEOLOGIC/HYDROLOGIC DATA
Description Diagram Feet Ga;;hic Lithologic Description

Surface Completion:

2'x2' Flush mount concrete pad

w/brass survey marker.

13 1/2" OD Protective Monument;
0.0"- 0.80'bgs

Permanent Well:

6.75" OD PVC Blank: 0.55’- 20.24' bgs

6.75" OD PVC 0.050-slot Screen:

20.24'- 30.24' bgs

6.75" OD PVC Blank:

30.24'- 35.24'bgs
6.75" OD PVC 0.050-slot Screen:

35.24'- 45.23'bgs

6.75" OD PVC Blank: 45.23'- 48.80' bgs

1 0.0°- 0.1": Gravel Drill Pad, G

0.1'-3.6": Sand, S

45 3.6'- 14.0": Sandy Gravel, sG

S 14.0'- 49.82": Silty Sandy Gravel, msG

Construction Materials:

Concrete: 0.0'- 1.05’ bgs

Neat Grout: 1.05’- 10.0'bgs

Bentonite Chips: 10.0"- 14.0’ bgs

Bentonite Seal: 14.0'- 16.92' bgs

8/16 Mesh Filter Pack Sand:
16.92'- 31.83'bgs

Bentonite Seal: 31.83'- 35.0'bgs

8/16 Mesh Filter Pack Sand:

35.0'-49.82'bgs

All temporary 10 3/4” OD casing

removed 7/22/15.

S35 Depth to Water: 31.16 bgs (8/5/15)

Total Depth = 49.82’bgs (7/21/15)

OD = outside diameter

bgs = below ground surface

Centralizers: top of sump & bottom

of last blank riser.

A-6003-643 (REV 1)
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BOREHOLE LOG

Page 4 of T
Date;)

Well ID:0 G4 (, 6" Well Name:349- 1 - 94

Location:q e o epe W 0L PaNL

Project: 29 WA\ 200 $ £ S NS

Reference Measuring Point:

cond Surfaes

Sample

Depth Graphic

Sample Description

Comments

Blows
Recovery

Type
No.

(Ft.) Log

Group Name, Grain Size Distribution, Soil Classification,
Color, Moisture Content, Sorting, Angulari
Max Particle Size, Reaction to

Mineralogy,
E(Cr d

De?th of Casing, Drilling Method,
Method of Driving Sampling Tool,
Sampler Size, Water Level
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Reviewed By: oy: n B?V?a sHrena

Reported By:c’é !ld!'ce E“ [ !:B: E !'Mﬂ ”

Title:  Sr. Geclooyf

Title: Geol O et 1

Signature:

rl

Date.‘Fa’—[g

Date: ‘i/ic/zﬁ]‘ -

Signature:'{_y R L —
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BOREHOLE LOG

Page € of A

Location:zmZ A ifa !ZE§ VNN(-

Date:\“!!| 21,2015

Reference Measuring Point: (; OLMA Suvlostr

Well ID: U L5 Well Namesqq_ -9Y
Project: 40 welly 300 ~F¥$-5" F\ 1&G

Sample
Depth Graphic

Sample Description

Comments

(Ft.) | Type | Blows [ |og
No. |Recovery

Group Name, Grain Size Distribution, Soil Classification,
Color, Moisture Content, Sorting, Angularllt_¥ Mineralogy,
Max Particle Size, Reaction to HCI

D
M

e{)th of Casing, Drilling Method,
ethod of Driving Sampling Tool,
Sampler Size, Water Level
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WELL SUMMARY SHEET Start Date: 6/4/2015 Page 1 of 1
Finish Date: 8/6/2015

Well ID: C9466 Well Name: 399-1-95
Location: 300 Area N of PNNL Project: 30 Monitoring/Injection Wells in 300-FF-5 OU
Prepared By:  Marques Miller Date: Reviewed By,\‘,ﬂ’:'}a MEJ" JH’;}ED Date:
Signature: 1M Ay O wvdxﬂ -~ 9/17/15 | signature: ~ / ZZ 6285194

CONSTRUCTION DATA Depth in GEOLOGIC/HYDROLOGIC DATA

Description Diagram Feet G[ao;;hic Lithologic Description

Surface Completion:

2'x2' Flush mount concrete

pad w/brass survey marker.

13 1/2” OD Protective Monument:
0.0'- 0.80"bgs

Permanent Well:

6.75" OD PVC Blank: 0.0'- 20.92'bgs

6.75" OD PVC 0.050-slot Screen:

20.92'- 30.92'bgs

6.75" OD PVC Blank:

30.92'- 35.92'bgs

6.75" OD PVC 0.050-slot Screen:

35.92'-45.91'bgs

6.75" OD PVC Blank: 45.91'- 49.44’' bgs

73] 0.0’- 0.5 Gravel Drill Pad, G

] 0.5- 6.0" Silty Sandy Gravel, msG

5424 19.0'- 29.5": Silty Sandy Gravel, msG

: 6.0"- 19.0": Sandy Gravel, sG

29.5'- 33.0": Gravelly Silty Sand, gm$S

: Depth to Water: 31.30’ bgs (8/6/15)

Construction Materials:

Concrete: 0.0'- 2.80" bgs

Neat Grout: 2.80'- 10.16!bgs

Bentonite Chips: 10.16'- 14.50" bgs

Bentonite Seal: 14.50’- 16.80’ bgs

8/16 Mesh Filter Pack Sand:

16.80'-31.96'bgs

Bentonite Seal: 31.96'- 35.0' bgs

8/16 Mesh Filter Pack Sand:

35.0"-50.30"bgs

All temporary 10 3/4” OD casing

removed 7/27/15.

i 33.0"- 38.0": Sandy Gravel, sG

e =4 38.0'- 39.0": Gravel, G
" U4 39.0'- 44.0": Sandy Gravel, sG

%] 44.0'- 50.30": Silty Sandy Gravel, msG

Total Depth = 50.30"bgs (7/27/15)

OD = outside diameter

bgs = below ground surface

Centralizers: top of sump & bottom

of last blank riser.

C-20
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—muww*

BOREHOLE LBG Page | of 2
j / Date: .45
Well ID:(*44 L), Well Name: 399~ -q 5 Location: ) 300 Avea N of PRNL
Project: 300-Ff-< Referencé Measuring Point: &gl Sacle
Sample ) * Sample Description Comments
Depth Graphic
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So

2
BOREHOLE LOG Page 2 of Z
Date: - 4 (S
Well ID: Ca4¢l, Well Name: 399~ - 95~ Location: 2 Arga. N of PNNL_
Project: 3¢0-F¥-5 Reference Measuring Point: Cmm\; s \E&&
Sample . Sample Description Comments
Depth Graphic — S— — .
(Ft) | Type | Blows Log Group Name, Grain Size Distribution, Soil Classification, De{)th of Casing, Drilling Method,
’ No. |Recove Color, Moisture Content, Sorting, Ar_\gulanlt_\{ Mineralogy, | Method of Driving Sampling Tool,
: y Max Pgrticle Size, Reaction to Cl Sampler Size, Water Level
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Reviewed By: Ko,/

Bera strens
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Title: S,
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Start Date: 6/4/2015

WELL SUMMARY SHEET Page 1 of 1
Finish Date: 8/5/2015

Well ID: C9467 Well Name: 399-1-96
Location: 300 Area N of PNNL Project: 30 Monitoring/Injection Wells in 300-FF-5 QU
Prepared By:  Marques Miller Date: Reviewed By: ) WA = [y Date:
Signature: MM \»\MIO - 9/17/15 | signature: a /' diing FO~28~¢5 ]

CONSTRUCTION DATA Desth in # GEOLOGIC/HYDROLOGIC DATA

Description Diagram Feet G:-ao;;hic Lithologic Description

Surface Completion:

1.95'x1.88' Flush mount concrete

pad w/brass survey marker.

13 1/2" OD Protective Monument:

0.0’- 0.95'bgs

Permanent Well:

6.75" 0D PVC Blank: 0.20’- 19.88’bgs

6.75” OD PVC 0.050-slot Screen:

19.88'- 29.88'bgs

6.75" OD PVC Blank:

29.88'- 34.88'bgs

6.75" OD PVC 0.050-slot Screen:

34.88'- 44.87' bgs

6.75" OD PVC Blank: 44.87'- 48.38' bgs

—_—
NN N DN
NN NN

XX

< 0.0’- 0.5": Sandy Gravel, sG

23 0.5'- 3.0" Silty Sandy Gravel, msG

4 3.0'- 13.0": Sandy Gravel, sG

13.0'- 22.0": Silty Sandy Gravel, msG

105X122.0'-31.0" Slightly Silty Gravelly

: Sand, (m)gs

Construction Materials:

Concrete: 0.0'- 2.80'bgs

Neat Grout: 2.80'- 9.94'bgs

Bentonite Chips: 9.94'- 14.10" bgs

Bentonite Seal: 14.10'- 16.70 bgs

8/16 Mesh Filter Pack Sand:

16.70'- 32.18'bgs

Bentonite Seal: 32.18'- 34.83'bgs

8/16 Mesh Filter Pack Sand:

34.83'-49.38'bgs

All temporary 10 3/4” OD casing

removed 7/23/15.

- _ Depth to Water: 31.35' bgs (8/5/15)

74 31.0'- 35.0: Sandy Gravel, sG

$ar -... 35.0'_ 40.0l: Grave|, G

0.3 40.0’- 42.0": Silty Sandy Gravel, msG

-1 42.0'- 44.5": Sandy Gravel, sG

"5 44.5'- 48.0: Silty Sandy Gravel, msG

7551 48.0'- 49,38 Sand, S

i} Total Depth = 49.38' bgs (7/23/15)

OD = outside diameter

bgs = below ground surface

Centralizers: top of sump & bottom

of last blank riser.

C-23
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Page _Lof _Y.

BOREHOLE LOG
Date)y ne Y 2015
Well ID: qu(ﬂ-? Well Name:399,l..9‘ Location: ol PUNL 2 Ef -5~
Project: 2L F{ -5 Fyis Reference Measuring Point: Grpee prf g0 rfesr
Sample ) Sample Description Comments
Depth Graphic —— - —— - —
(Ft) | Type | Blows Log Group Name, Grain Size Distribution, Soil Classification, De?th of Casing, Drilling Method,
No. |Recovery Color, Moisture Content, Sorting, Angularity, Mineralogy, | Method of Driving Sampling Tool,
: Max Particle Size, Reaction to HCI Sampler Size, Water Level
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BOREHOLE LOG Page Z of ¥
Date: J,/0 0 4 Ro/S |
Well ID: (nqq@?» Well Namegqq,,_ 34 Location:/u Prs .Pi !1!1—
Project: (3_00' -FE-& Reference Measuring Point:/3 ., . a{ S/as M
Sample Sample Description Comments

Depth Graphic

(FE:) Type | Blows Log Group Name, Grain Size Distribution, Soil Classification, De?th of Casing, Drilling Method,
’ No. |Recove Color, Moisture Content, Sorting, Angularity, Mineralogy, | Method of Driving Sampling Tool,
: ry Max Particle Size, Reaction to HCI Sampler Size, Water Level
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. 0oy | Sboumank. 602 malit 0% Feloit F-a3(S u)
A | /

] S et o , fug 16" g5 ing
198 e wnid %" Oote lonrrol
_ Tt weads plasting,
507 1%)0 : Y - e to HOL Cdry) )
_ j Z 33’22 ?&Zt :'cayz' h_brown (clamy
o @S Naktgpal movsture prtcent
N 2. / s (mvas

Yormation. Pe54-)Chi0g

B MELMMLMLG‘_’&&].

‘ 14 Ve
7, % it
o 30% Lelc,t

] M ’Zm ar
_ to rovnd: ¢5 2% malit, 35% ?,/.w,

3l.00 &t 0325 £+ bgg

- Fomadion @ )
— ﬁ%:_é[&_.(n_ﬂ_dé_iu.é 359% Gravel
: !
] w. 20% mab 30% Celsie
Reported By:(% ”6 7 li ZA!/[ Reviewed By: Keu; s Beng of ram
Tite: iy ot o e Title: S~ Gealog N
Signature: l{;/v/m )M Date: é/ (.[/ 5 | Signature: / L /2 | C. : Date: {/ief 2es4]

77 i
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BOREHOLE LOG

Page 3 of _Y¥
Datedane ¢ 206

Well ID:'C 9¢ /7

WellName: 2 gg_/_, 9

Location:A/ @F P/UA/ L.

Project 2y pp~ ¢

Reference Measuring Point:

0Mhﬂ/ {brﬁg‘g

Sample
Depth

(Ft) | Type | Blows
No. |Recovery

Graphic
Log

Sample Description

Comments

Group Name, Grain Size Distribution, Soil Classification,
Color, Moisture Content, Sorting, Angularltlx Mineralogy,
Max Particle Size, Reaction to

?th of Casing, Drilling Method,
hod of Driving Sampling Tool,
Sampler Size, Water Level

2 f to 35 £+ Lontinwed.

{':/‘algl: A mm 2o Yluan

Somig small Cob bed (2 Pn-nr/,g Smézr/
sub round o round

) ! /\‘ 2o /—/CL (DI‘YIJ)
. ) mlo)

| Moist /plet

Shar) fondmek

356t Y0 £ })ac

_Ep_ma,/‘lmn &
A el
¢ . rze B0 mm
Seb rotund to roundel. u/ell Socted
?&ai f%i ;Eff" L%/s.'z_
"/I Y Ca/ama)

42{4_31\;} veaction 2o AL Cdra\i

we ¢

ﬁhu-? Lon dack

_@_m.md_é_d malbic Y0%, Lelsi'c

haea.k._mu_mh ' o HAL Cz/rd)
(_dnmm ) ©

[

48.00 £ bo 44.50 £+ hgs

fa[ma/él‘cm G

B% 5,0t L0 % Sand 35% Gra wel
' ‘ ed

Zh.b_cczu.nd_a’w_% Matiz §0% Eelar

'\'/04 Mica,

Reported By:

Reviewed By: ffpu,in Bc/‘q Stro m

Title: 6’80/ Title: S Gfa { c'q i y/
Signature: ; 225@1 ig;l] pDA A Date: b/‘///f Signature: - ]-{_v &L Date: q/l"/ZoJr“
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BOREHOLE LOG Page ¥ of 4_
Date:
Well ID: 69%7 Well Nameij>79_,~ i Location:/” AL Py
Project: 200-Ff -5 Reference Measuring Point:,.,.,, ,, ./ .$7, e
Sample Sample Description Comments
Depth Graphic — R - — - —
(Ft.) | Type | Blows Log Group Name, Grain Size Distribution, Soil Classification, hl:}lg{)th of Casing, Drilling Method,

No. |Recovery

Color, Moisture Content, Sorting, Angularity, Mineralogy,
Max Particle Size, Reaction to HCI

hod of Driving Sampling Tool,
Sampler Size, Water Level

y2.00 £+ 4o 94.5 £t Lontmye

. m n

H0% mafii (o0 %o Pels/c

[Lweal react. o tn HCL Colrg)

28 5y Uit olie beonon (damp)

M}p,f

Ahqéztmdubn Eo wet Clra)
GLEY 2 3/ za.z% datls b[“‘g?z' h Ayadl
J

| Solt bxs Low Plagkieity.
] J

Sharp tomtact

20 P

7=

Cormahon LQ)

100% Sancl

’ . {'
20% ZZ‘_‘::; ;é% z'g/SI'C
o,

6 1. ’ iz )

ok

liméﬁ_mmjlcm& by dullag
meth ol ) - -

-

Reported By: ” Reviewed By: Keuin G’em Strore

Title: : , . L Title: Sr.  Geology s+

Signature: ! A/ v } A Date'é /z// (/S | Signature: ,Jé\. aﬂ/ﬂ__':_ Date:{ /(s / 2011
A-6003-642 (03/03)
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Start Date: 7/27/2015

WELL SUMMARY SHEET Page 1 of 1
Finish Date: 8/6/2015

Well ID: 9468 Well Name: 399-1-97
Location: 300 Area N of PNNL Project: 30 Monitoring/Injection Wells in 300-FF-5 QU
Prepared By:  Marques Miller Date: Reviewed Byf! i ! :M’{dl =i Date:
Signature: 10 M W 9/17/15 | signature: '{" V- 815

CONSTRUCTION DATA Depth in,V GEOLOGIC/HYDROLOGIC DATA

Description Diagram Feet Gll'-ao;;hic Lithologic Description

Surface Completion:

1.88'x1.90’ Flush mount concrete

pad w/brass survey marker.

13 1/2"OD Protective Monument:

0.0’- 1.0'bgs

Permanent Well:

6.75" OD PVC Blank: 0.20’- 19.90" bgs

6.75" OD PVC 0.050-slot Screen:
19.90'- 29.90' bgs

6.75” OD PVC Blank:
29.90°- 34.90' bgs

6.75"OD PVC 0.050-slot Screen:
34.90'- 44.90' bgs

6.75"OD PVC Blank: 44.90’- 48.42' bgs

7Y 0.0'- 0.5": Gravel Drill Pad, G
-10.5"- 16.0": Sandy Gravel, sG

16.0"- 39.5": Silty Sandy Gravel, msG

S Depth to Water: 31.05" bgs (8/6/15)

Construction Materials:
Concrete: 0.0'- 1.0’ bgs
Neat Grout: 1.0'- 9.76' bgs
Bentonite Chips: 9.76'- 13.87'bgs
Bentonite Seal: 13.87'- 16.90’ bgs
8/16 Mesh Filter Pack Sand:
16.90"- 32.0’bgs
Bentonite Seal: 32.0"- 34.92' bgs
8/16 Mesh Filter Pack Sand:
34.92"- 50.0'bgs

All temporary 10 3/4”OD casing
removed 7/28/15.

.' 39.5'-44.80": Sandy Gravel, sG

1 44.80'- 50.0: Gravelly Silty Sand, gmS

Total Depth = 50.0'bgs (7/28/15)

OD = outside diameter

bgs = below ground surface

Centralizers: top of sump & bottom

of last blank riser.

C-28

A-6003-643 (REV 1)
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(9Y4%

BOREHOLE LOG

Page _’ of _.’_):

L Well Name::ﬂ(?_,/,.q 7

Location:‘%a H’f o0

W of 5;5%1,2 |

Project:s(]‘&dls _20

well 0.8 b S 770102/,

Lew ST

Reference Measuring Point:

ouUn r,! éWEM L

7 =l T %}

RATIT] %%\L

35, ]

s -

y';arvwg{_ei

Sample . Sample Description Comments
Depth Graphic ' : :
(Ft) | Type | Blows Log Group Name, Grain Size Distribution, Soil Classification, DeFth of Casing, Drilling Method,
No. |Recovery Color, Moisture Content, Sorinyg, Ar)gularllt_y| Mineralogy, | Method of Driving Sampling Tool,
_ : Max Particle Size, Reaction to HEI Sampler Size, Water Level
_ | L .00 £4(an r . Mﬂ:&j&l{;ﬁa&;_mma_
O] 2 T 701D 'Oa / back
B =0 : !%»/[ v s \oerns
Jos € |1 q '
SQ ]
_ S
5 =
1 B
Tas o
9 Ue _
. WO
10" a0
Tus A
-G URTE7
v 4.0

§

190
>
e

0
Lok
B role-00 £t Lo 39.50 ¥ bgs  (m¥G
L neFoemgliym!
s 6% Sult 36%.8anc] 50% Grave]
’.';.4_‘1"7',0':" . ; A
_-_'_'Z"Q,‘- “NSuad’ 2 L V¢ OQrse, rlry

- '.“", raks 4l Nerldi& g Y IW/&;I

¥ Als LSand ) parel £o c
,:'." [ A17 l" /élé
. /

Rprﬂup e

6 =0 50%
Jo4&x pzovly 1o-20 70%
20 -30 905
';.,5;. Pua-, 4 Vit qo 75%
gz 9ama ular. _ Np-S2% iy %o
g_.;‘g:’fa, Wol veaction 2p HAL

:0.,:0»_-%:_0% m0b§—£ ) et

Koy

a0 D 80.00 &F g4
<OSH@ 85.00 4 to 15.30 £ thar 1§ S Pbe.
‘3'39;&.? frasssluas et St oS

O 3 310
203

Vet *
P/

@ .23.00 £t 49 XX,

L Were 45

Reported By:CMI i e ‘E“ fi!ﬂﬁ ¢ E Z a/ﬂ//

Reviewed By: /24—~ ) 200 / AND)

Tite: A G Jo ) T

Title: (57 ’9[09 184

Signature:

Date:7/48/l5~

Sign

7
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BOREHOLE LOG

Page_2 of X

Date:

T

20/

Well ID:(nquQg

Well Name: Sqq_ I..ql‘,

Location: 310y Ao W) ol Py

FYl&~

Project: 30 y/tlls ZpG-FF -5

Reference Measuring Point: (3y 5zt 74/ Suurfore |

Denth Sample Graohi Sample Description Comments
e raphic
(Frt)) Type | Blows c?g Group Name, Grain Size Distribution, Soil Classification, {)th of Casing, Drilling Method,
: No. [Recove Color, Moisture Content, Sorting, AnguIanH Mmeralogy, hod of Dnvmg Sampling Tool,
: ry Max Particle Size, Reaction to HEI Sampler Size, Water Level
0— g Sty (™ { Loas Lny b —
"‘ _ Z . ; | o~ . .
3 7
4 H
— N
o7 § ('oﬂdaeo/z%j Wil a
- h e rm&ms_zszac_
_ N 1 10" fasing
Bl R 37X 10 ot Barral
M
:Lb G .5 = anr 22
P Yus = greb samle

well round

Y0 "mefic /,mb Lelsd

06 veactlon 4o HAL

I-I%ZO to 5000—F+ bas

d S/
. e

of mica

_élﬂﬂmuﬁ} E0% lels/t

Wo fdafj:&,‘h to HEL

D.5Y 2 S/ black

et

C-30

Reported By: A / Reviewed By: /V C.){Z ‘ /A—/J-<P
Title: 6—_7 nlOA (,Sé Title: ,e S _
Signature: Date'Wgylg Signature: e Date: /Jd—// —
h * T \ ) 7
A-6003-642 (03/03)
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SURVEY DATA REPORT equest o
URV T 154-161
Project No. Title File No.
300-FF-5 Wells Final Surveys 3AT10R28
Job. No. Prepared By Date Reviewer
CACN: 303500-JPRC |N.P. Fastabend 8/11/15 MM
DESCRIPTION OF WORK DISTRIBUTION SDR| PLOT DWG

Obtained final coordinates (C/L Casings) and Survey File OR
elevations of 30 completed 300-FF-5 flush mount E.C. Rafuse 1
wells located on north side of 300 Area. T

S.J. Trent 1

K.M. Whitley 1

J.B. Geiger 1

B.J. Howard 1
Horizontal Coordinate System: WCS83S/91 (Meters)
Vertical Datum: NAVD88 (Meters) A.J. Green 1

SURVEY RESULTS AND COMMENTS

See Attached Well Survey Data Report Sheets

C-31

A-6006-495 (REV 0)
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WELL SURVEY DATA REPORT

Project: Prepared By: Nejl P. Fastabend
Company: CHPRC

Date Requested: Requestor:

08/04/15 Edward Rafuse (CHPRC)

Date of Survey: Surveyor:;

08/10/15 Lawrence B. Munnell (CHPRC)

Fluor Hanford Point of Contact: Survey Co. Point of Contact:
Neil P, Fastabend

Description of Work: Horizontal Datum: ~ NADS3 (91)

Obtain final survey coordinates (C/L Casing) _ -

and elevations of Well C9460 (399-1-89) _ Vertical Datum: NAVDES

located on north side of 300 Area. Units: Meters
Hanford Area Designation; 300A

Coordinate System: Washington State Plane Coordinates (South Zone)

Horizontal Control Monuments:
Washington State Reference Network

Vertical Control Monuments:
300-28 (CHPRC) and HSWB-005 (COE)

Well ID Well Name | Easting Northing Elevation
C9460 399-1-89 594087.17 - 116467.59- Center of Casing
114.842 - "X" on Rim
114.839 - Brass Survey Marker
Notes:

114.698- Top Inner 6in PVC
Casing,North Edge

"X" on Rim elevation taken on north edge rim of outer 12" steel handhole casing.

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.

NANNINNNYLS S LS AT S AL

s AN

C-32 A-6003-659 (04/03)




SGW-59465 REV 0

WELL SURVEY DATA REPORT

Project: Prepared By: Neil P. Fastabend
Company: CHPRC

Date Requested: Requestor:
08/04/15 Edward Rafuse (CHPRC)
Date of Survey: Surveyor:
08/10/15 Lawrence B. Munnell (CHPRC)
Fluor Hanford Point of Contact: Survey Co. Point of Contact:

Neil P. Fastabend
Description of Work: Horizontal Datum: NAD83(91)
Obtain final survey coordinates (C/L Casing) . ]
and elevations of Well C9461 (399-1-90) Vertical Datum: . "NAVDSS
located on north side of 300 Area. Units: Meters

Hanford Area Designation: 3002

Coordinate System: Washington State Plane Coordinates (South Zone)

Horizontal Control Monuments:
Washington State Reference Network

Vertical Control Monuments:
300-28 (CHPRC) and HSWB-005 (COE)

Well ID - Well Name Easting Northing Elevation
C9406l 399-1-90 594102.77 - 116478.21- Center of Casing
114.942 "X" on Rim
114.949 - Brass Survey Marker
Notes:

114.812. Top Inner 6in PVC
Casing,North Edge

"X" on Rim elevation taken on north edge rim of outer 12" steel handhole casing.

Egquipment Used: Trimble R8 RTK GPS
Trimble DiNi 12 Level

Surveyor Statement: eI

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.

S COWSNNNNNANNNNNYLS IS ESL ST S5 P,
At AL T PN IR NN

S
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WELL SURVEY DATA REPORT

Project: Prepared By: Neil P. Fastabend
Company: CHPRC

Date Requested: Requestor: .

08/04/15 Edward Rafuse (CHPRC)

Date of Survey: Surveyor:

08/10/15 Lawrence B. Munnell (CHPRC)

Fluor Hanford Point of Contact:

Survey Co. Point of Contact:

Neil P. Fastabend
Description of Work: Horizontal Datum: NAD83 (91)
Obtain final survey coordinates (C/L Casing) . ]
and elevations of Well C9462 (399-1-91) Vertical Datum: NAVDES
located on north side of 300 Area. Units: Meters
Hanford Area Designation: 300A
Coordinate System: Washington State Plane Coordinates (South Zone)
Horizontal Control Monuments:
Washington State Reference Network '
Vertical Control Monuments:
300-28 (CEPRC) and HSWB-005 (COE)
Well ID Well Name Easting Northing Elevation
C9462 399-1-91 594118.24 - 116489.07 - Center of Casing
115.012- "X" on Rim
115.014" Brass Survey Marker
Notes:

114.874 Top Inner 6in PVC
Casing, North Edge

"X" on Rim elevation taken on north edge rim of ocuter 12" steel handhole casing.

Equipment Used:

Trimble R8 RTK GPS
Trimble DiNi 12 Level

i

Surveyor Statement:
L,

(Registration No.

this report is based on a field survey

performed by me,
supervision.

Lawrence B. Munnell,
registered in the State of Washington

A
a Professional Land Surveyor
16216), hereby certify

or under my direct

e

g
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N
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WELL SURVEY DATA REPORT
Project: Prepared By: Neil P. Fastabend
Company: CHPRC
Date Requested: Requestor:
08/04/15 Edward Rafuse (CHPRC)
Date of Survey: Surveyor:
08/10/15 Lawrence B. Munnell (CHPRC)
Fluor Hanford Point of Contact: Survey Co. Point of Contact:
‘ Neil P. Fastabend
Description of Work: Horizontal Datum: NAD83 (91)
Obtain final survey coordinates (C/L Casing) . .
and elevations of Well C9463 (399-1-92) Vertical Datum: NAVDES
located on north side of 300 Area. Units: Meters
Hanford Area Designation: 3002

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

Washington State Reference Network

Vertical Control Monuments:
300-28 (CEPRC) and HSWB-005 (COE)

Well ID Well Name Easting Northing . Elevation
C9%463 399-1-92 594132.82 - 116466.66 - Center of Casing
115.070 - "X" on Rim
115.071. Brass Survey Marker
Notes:

114.943+« Top Inner 6in PVC
Casing,North Edge

"X" on Rim elevation taken on north edge rim of outer 12" steel handhole casing.

Equipment Used: Trimble R8 RTK GPS
Trimble DiNi 12 TLevel

Surveyor Statement:

o

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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WELL SURVEY DATA REPORT

Project:

Prepared By: Neil P. Fastabend
Company: CHPRC

Date Requested: Requestor:

08/04/15 Edward Rafuse (CHPRC)

Date of Survey: Surveyor:

08/10/15 Lawrence B. Munnell (CHPRC)

Fluor Hanford Point of Contact: Survey Co. Point of Contact:

o Neil P. Fastabend

Description of Work: Horizontal Datum: NAD83 (91)

Obtain final survey coordinates (C/L Casing) . ]

and elevations of Well C9464 (399-1-93) Vertica Datum: NAVDES

located on north side of 300 Ares. Units; Meters

Hanford Area Designation: 30CA

Coordinate System: Washington State Plane Coordinates (South Zone)

Horizontal Control Monuments:

Washington State Reference Network

Vertical Control Monuments:

300-28 (CEPRC) and HSWB-005 (COE)

Well ID Well Name Easting Northing Elevation
C9464 399-1-93 594116.97- 116470.77. CenterofCasing

115.047- "X" on Rim
115.050+ | Brass Survey Marker

Notes:
114.911/ Top Inner 6in PVC

Casing,North Edge

"X" on Rim elevation taken on north edge rim of outer 12" steel handhole casing.

Equipment Used: Trimble R8 RTK

GPS

Trimble DiNi 12 Level

¥ BrAass marker Loose -LBm

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.

C-36
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WELL SURVEY DATA REPORT

Project: Prepared By: Neil P. Fastabend
. Company: CcHPRC
Date Requested: Requestor:
08/04/15 Edward Rafuse (CHPRC)
Date of Survey: Surveyor:
08/10/15 Lawrence B. Munnell (CHPRC)
Fluor Hanford Point of Contact: Survey Co. Point of Contact:
Neil P. Fastabend
Description of Work: Horizontal Datum: ~ NADS83 (91)
Obtain final survey ccordinates (C/L Casing) . ]
and elevations of Well C9465 (399-1-94) Vertical Datum: NAVDES
located on north side of 300 Area. Units: Meters
Hanford Area Designation: 300A

Coordinate System: Washington State Plane Coordinates (South Zone)

Horizontal Control Monuments:
Washington State Reference Network

Vertical Control Monuments:
300-28 (CHPRC) and HSWB-005 (COE)

Well ID Well Name Easting Northing Elevation
C9465 399-1-94 594130.80 . 116479.65 - Center of Casing
115.033~ "X" on Rim
115.032 - Brass Survey Marker
Notes:

114.882- Top Inner 6in PVC
Casing,North Edge

"X" on Rim elevation taken on north edge rim of outer 12" steel handhole casing.

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.

o
N
8
5
N
N
N
N
N
N
N
N
3
7
A
!
s
%
4
Y
A
7
v
“
.«
7

/,

C-37 A-6003-659 (04/03)




SGW-59465 REV 0

WELL SURVEY DATA REPORT

Project: Prepared By: Neil P. Fastabend
Company: cHPRC

Date Requested: Requestor:

08/04/15 Edward Rafuse (CHPRC)

Date of Survey: Surveyor:

08/10/15 Lawrence B. Munnell (CHPRC)

Fluor Hanford Point of Contact: Survey Co. Point of Contact:

Neil P. Fastabend

Description of Work: Horizontal Datum: NAD83 (91)
Obtain final survey coordinates (C/L Casing) . )

and elevations of Well C9466 (399-1-95) Vertical Datum: NAVDSS
located on north side of 300 Area. Units: Meters

Hanford Area Designation: 300A

Coordinate System: Washington State Plane Coordinates (South Zone)

Horizontal Control Monuments:
Washington State Reference Network

Vertical Control Monuments:
300-28 (CHPRC) and HSWB-005 (COE)

Well ID Well Name Easting Northing Elevation
C9466 399-1-95 594143.85. 116488.32 - Center of Casing
114.833" "X" on Rim
114.834 - Brass Survey Marker
Notes:

114.707, Top Inner 6in PVC
Casing, North Edge

"X" on Rim elevation taken on north edge rim of outer 12" steel handhole casing.

Equipment Used: Trimble R8 RTK GPS
Trimble DiNi 12 Level

Surveyor Statement:

I, Lawrence B. Munnell, a Professional Land Surveyor
registered in the State of Washington

(Registration No. 16216), hereby certify

this report is based on a field survey

performed by me, or under my direct

supervision.
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WELL SURVEY DATA REPORT
Project: Prepared By: Neil P. Fastabend
Company: CHPRC
Date Requested: . Requestor:
08/04/15 Edward Rafuse (CHPRC)
Date of Survey: Surveyor:
08/10/15 Lawrence B. Munnell (CHPRC)
Fluor Hanford Point of Contact: Survey Co. Point of Contact:

Neil P. Fastabend

Description of Work: Horizontal Datum: NAD83(91)

Obtain final survey coordinates (C/L Casing) . i
and elevations of Well C9467 (399-1-96) Vertical Datum NAVD8S
located on north side of 300 Area. Units: Meters

Hanford Area Designation: 300A

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

Washington State Reference Network

Vertical Control Monuments:
300-28 (CHPRC) and HSWB-005 (COE)

Well ID Well Name Easting Northing Elevation -
C9467 399-1-96 594146.20 - 116473.85 . Center of Casing
114.836 - _ "X" on Rim
114.838 - Brass Survey Marker
Notes:

114.673+ Top Inner 6in PVC
Casing,North Edge

"X" on Rim elevation taken on north edge rim of outer 12" steel handhole casing.

Equipment Used: Trimble R8 RTK GPS
Trimble DiNi 12 Level

Surveyor Statement:

e

SR

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.

- N
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WELL SURVEY DATA REPORT

Project: Prepared By: Neil P. Fastabend
Company: CHPRC

Date Requested: Requestor:

08/04/15 Edward Rafuse (CHPRC)

Date of Survey: Surveyor:

08/10/15 Lawrence B. Munnell (CHPRC)

Fluor Hanford Point of Contact: ' Survey Co. Point of Contact:
Neil P. Fastabend

Description of Work: . Horizontal Datum: NAD83 (91)

Obtain final survey coordinates (C/L Casing) . ;

and elevations of Well C9468 (399-1-97) Verlical Datum: BEYECS

located on north side of 300 Area. Units: Meters
Hanford Area Designation: 300A

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

Washington State Reference Network

Vertical Control Monuments:
300-28 (CHPRC) and HSWB-005 (COE)

Well ID Well Name Easting Northing Elevation
C9468 399-1-97 594157.77 - 116480.09 - Center of Casing '
114.759 - "X" on Rim
114.762" Brass Survey Marker
Notes:

114.546 * Top Inner 6in PVC
Casing,North Edge

"X" on Rim elevation taken on north edge rim of outer 12" steel handhole casing.

Equipment Used: Trimble R8 RTK GPS
Trimble DiNi 12 Level

Surveyor Statement:

I, Lawrence B. Munnell, a Professional Land Surveyor
registered in the State of Washington

(Registration No. 16216), hereby certify

this report is based on a field survey

performed by me, or under my direct

supervision.
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