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TERMS
bgs below ground surface
bwt below water table
CERCLA Comprehensive Environmental Response, Compensation, and
Liability Act of 1980
DOE U.S. Department of Energy
EPA Environmental Protection Agency
FH Fluor Hanford, Inc.
ft feet
gpm gallons per minute
ID inside diameter
hp horsepower
m meter
in, inches
NTU Nephelometric Turbidity Unit
OD outside diameter
Oou operable unit
PNNL Pacific Northwest National Laboratory
psi pounds per square inch
RCRA Resource Conservation and Recovery Act of 1976
RL U.S. Department of Energy, Richland Operations Office
RLM Ringold Lower Mud
RUM Ringold Upper Mud
D total depth
toc top of casing
tom top of protective monument
Tri-Party Agreement Hanford Federal Facility Agreement and Consent Order
(Ecology et al., 1989)
VFD Variable Frequency Drive
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METRIC CONVERSION CHART

Into Metric Units Out of Metric Units
If you know Multiply by To get Ifyou know Multiply by To get

Length Length

inches 2540 millimeters millimeters 0.0394 inches

inches 2.54 centimeters centimeters 0.394 inches

feet 0.305 meters meters 3.281 feet

yards 0.914 meters meters 1.094 yards

miles (statute) 1.609 kilometers kilometers 0.621 miles (statute)

Area Area

sq. inches 6.452 sq. centimeters sq. centimeters 0.155 sq. inches

sq. feet 0.0929 sq. meters sq. meters 10.764 sq. feet

sq. yards 0.836 5q. meters sq. meters 1.196 sq. yards

3q. miles 2.591 sq. kilometers sq. kilometers 0.386 sq. miles

acres 0.405 hectares hectares 2471 acres

Mass (weight) Mass (weight)

ounces (avoir) 28.349 grams _grams 0.0353 ounces (avoir)

pounds 0.454 kilograms kilograms 2.205 pounds (avoir)

tons (short) 0.907 ton (metric) ton (metric) 1.102 tons (short)

Volume Volume

teaspoons 5 milliliters milliliters 0.034 ounces
(U.S,, liquid)

tablespoons 15 milliliters liters 2.113 pints

ounces 29.573 milliliters liters 1.057 quarts

(U.S., liquid) (U.S,, liquid)

cups 0.24 liters liters 0.264 gallons
(U.S,, liquid)

pints 0.473 liters cubic meters 35.315 cubic feet

quarts 0.946 liters . .

(U.S., liquid) cubic meters 1.308 cubic yards

gallons 3.785 liters

(U.S,, liquid)

cubic feet 0.0283 cubic meters

cubic yards 0.764 cubic meters

Temperature Temperature

Fahrenheit (°F-32)*5/9 Centigrade Centigrade (°C*9/5)+32 Fahrenheit

Radioactivity Radioactivity

picocurie 37 millibecquerel millibecquerel 0.027 picocurie

vi



1.0

2.0

3.0

4.0

5.0

6.0

7.0

SGW-39344, REV. 0

TABLE OF CONTENTS

INTRODUCTION .....ceoiiiietetetesteseettereeeit ettt set et vt e e e ste s besssesbe st e sesseensennenee 1-1
1.1 PURPOSE AND SCOPE ......ooiiiieeeetieiee ettt snne e st svae e eenee s 1-1
1.2 BACKGROUNDL.....cocoovttiteiete ettt steses e s nesa e et sbe s b st s s asnaevesanens 1-7
WELL CONSTRUCTION ACTIVITIES .....oooiiiieieieeereeiee ettt 2-1
2.1 WELL 299-E26-77 (CO455)....ccotiiiriiiinieeeiteetenieesesteseeeseesteseeennesaesanesaeseens 2-6
2.1.1  Drilling and Sampling..........cccceveieveererneecienieniisieeeeeee e ere e 2-6
2.1.2  Well ComPIEtion .......ccoierevuiiirerieeneentectesieere e esre e s saeeseenens 2-6
2.1.3  Well Development .........cccocieeeiniininienininenieteie e 2-7
2.2 WELL 299-E26-79 (CO826).......cccieieieriieririireeneeereeienieesresitesee st see s 2-7
2.2.1  Drilling and Sampling ..........ccocevirvirrerrienrieneniesieeereesee et 2-7
222 Well COmMPIEtION .....c.cevuiericreeieniininiesecciteree et e e 2-7
223 Well Development ...........ccocieierimennieiieeiesiieeeseeseeeeereee e seenens 2-8
2.3 WELL 299-E25-236 (CO542)......ccccerietereeiieiertenteieenereesse e ssee e eae s e nsesnens 2-8
2.3.1  Drilling and Sampling...........ccceeevieiireierrieerereereeceeecieeeeeee e eeeeneens 2-8
232 Well Completion..........coceereeneeniiierereeeeeeieecieeccaeeseesee e esseevesaaens 2-8
2.3.3  Well Development .........cccoeieeeriiienieniienienieerieseeecseeeesse e eaesseesseneens 29
2.4 WELL 199-N-165 (CO693) ....cuviieiiiiinieietertentereete e eie s et sn e e e 2-9
2.4.1  Drilling and Sampling ..........cccceeririieiiieieniienenieceece e e 29
242  Well Completion..........cocvveeeeceniiciiiecieecieeee et e s e ereenresenes e 2-9
2.43  Well Development ...........cccceeieeirerieiienceieeie et eee e ae s 2-9
GEOLOGY OF THE 200 EAST AND 100-NR-2 AREAS.....c..coiiiertiereeieeeenne 3-1

3.1 BOREHOLE GEOLOGY FOR THE LERF, WMA A-AX AND 100-
NR-2 RCRA MONITORING WELLS ......cccooitiitieiiieeeerece et 3-1
3.1.1  Borehole 299-E26-77 (CO455)...c.uiniinimieirirriniericeeeresiesresreseeaseenens 3-1
3.1.2  Borehole 299-E26-79 (CO826).......cccouveuererrerecrirereeeeeeneneeneesveseenens 3-2
3.1.3  Borehole 299-E25-236 (CO542).....ccccovvvmrererrinreeireeeeeeeeeneeeeeeeenees 3-2
3.1.4  Borehole 199-N-165 (C6693) .....ccceevrrecieieerieeriiieecreeeeee e eeeeiee e 3-3
CIVIL SURVEY ..ottt st eeeee et aste st sstesetesteesaassaesseessesseeseassesasassensens 4-1
WASTE MANAGEMENT ..ottt et e ste s e e sae st ese e sse s anens 5-1
5.1 VADOSE ZONE CUTTINGS ..ottt 5-1
52  SATURATED ZONE CUTTINGS. ....ccciititietententeieniiereesteeveeste s eee e nenens 5-1
53 PURGE WATER......ccoooiiiiiteteesttetesteete st st stesae e ae s s s esnesae s 5-1
WELL ACCEPTANCE.......ccooiiitteterertete ettt et sasete v e e et e v s saans 6-1
TEEETENCES ... ettt ettt ettt e e e e et e e teeae et e sbeeaseeseesseenseaseessesseenneneennes 7-1

iii



SGW-39344, REV. 0

APPENDICES
A BOREHOLE LOGS/WELL SUMMARY REPORTS .......cccoviriiiniinireiiicecie A-i
B GEOPHYSICAL LOGGING ....ecotitirtirteieecteeieseeseeeteet st et es et seteses e eeneseesnesnes B-i
C WELL CONSTRUCTION REPORT .......ooceiiiiiiiieiiiteneereeeceenin et C-i
D WELL DEVELOPMENT DATA .....oooiiiiintieeeeteie ettt smeeese e D-i
E CIVIL SURVEY REPORTS ...ttt ettt tes et sae e E-i
FIGURES
Figure 1-1. Location Map for the LERF RCRA Monitoring Wells ........ccccooevveiinenncneneenenne 1-4
Figure 1-2. Location Map for A-AX Tank Farm RCRA Monitoring Well..........ccccccecevnennnncnns 1-5
Figure 1-3. Location Map for 100-NR-2 OU RCRA Monitoring Well...........ccccerervrreieiennnnens 1-6
TABLES
Table 2-1. M-24 RCRA Wells Construction SUMmary ..........cc.ccceceeeviereeeeenineneensensneeneeeeeeees 2-4
Table 2-2. M-24 RCRA Wells Development SUmmary. .......c..cccoeccevirieeniiinniensinneeireesnneeeseeenes 2-5
Table 2-3. M-24 RCRA Wells Sample SUMmary ........cc.ccovcvirveeeniiieniiniinineeninneeseesecenees 2-6

v



SGW-39344, REV. 0

TERMS
bgs below ground surface
bwt below water table
CERCLA Comprehensive Environmental Response, Compensation, and
Liability Act of 1980
DOE U.S. Department of Energy
EPA Environmental Protection Agency
FH Fluor Hanford, Inc.
ft feet
gpm gallons per minute
ID inside diameter
hp horsepower
m meter
in. inches
NTU Nephelometric Turbidity Unit
oD outside diameter
ou operable unit
PNNL Pacific Northwest National Laboratory
psi pounds per square inch
RCRA Resource Conservation and Recovery Act of 1976
RL U.S. Department of Energy, Richland Operations Office
RLM Ringold Lower Mud
RUM Ringold Upper Mud
D total depth
toc top of casing
tom top of protective monument
Tri-Party Agreement Hanford Federal Facility Agreement and Consent Order
(Ecology et al., 1989)
VFD Variable Frequency Drive



SGW-39344, REV. 0

METRIC CONVERSION CHART

Into Metric Units Out of Metric Units
If you know Multiply by To get Ifyou know Multiply by To get
Length Length
inches 25.40 millimeters millimeters 0.0394 inches
inches 2.54 centimeters centimeters 0.394 inches
feet 0.305 meters meters 3.281 feet
yards 0.914 meters meters 1.094 yards
miles (statute) 1.609 kilometers kilometers 0.621 miles (statute)
Area Area
_sq. inches 6.452 sq. centimeters sq. centimeters 0.155 sq. inches
sq. feet 0.0929 sq. meters sq. meters 10.764 sq. feet
sq. yards 0.836 5q. meters sq. meters 1.196 sq. yards
sq. miles 2.591 sq. kilometers sq. kilometers 0.386 sq. miles
acres 0.405 hectares hectares 2.471 acres
Mass (weight) Mass (weight)
ounces (avoir) 28.349 grams grams 0.0353 ounces (avoir)
pounds 0.454 kilograms kilograms 2.205 pounds (avoir)
tons (short) 0.907 ton (metric) ton (metric) 1.102 tons (short)
Volume Volume
teaspoons 5 milliliters milliliters 0.034 ounces
(U.S., liquid)
tablespoons 15 milliliters liters 2.113 pints
ounces 29.573 milliliters liters 1.057 quarts
(U.S,, liquid) (U.S., liquid)
cups 0.24 liters liters 0.264 gallons
(U.S., liquid)
_pints 0.473 liters cubic meters 35.315 cubic feet
quarts 0.946 liters . .
(U.S., liquid) cubic meters 1.308 cubic yards
gallons 3.785 liters
(U.S,, liquid)
cubic feet 0.0283 cubic meters
cubic yards 0.764 cubic meters
Temperature Temperature
Fahrenheit (°F-32)*5/9 Centigrade Centigrade (°C*9/5)+32 Fahrenheit
Radioactivity Radioactivity
picocurie 37 millibecquerel millibecquerel 0.027 picocurie

vi



SGW-39344, REV. 0

1.0 INTRODUCTION

This report summarizes the activities performed for the installation of four new groundwater
monitoring wells proposed in SGW-37848, Rev. 0, Description of Work for Fiscal Year 2008,
100-NR-2 OU, Liquid Effluent Retention Facility, and WMA A-AX RCRA Monitoring Wells.
These wells were to be completed as part of Milestone M-24-61 by calendar year (CY) 2010.
The drilling and construction of the four new wells was performed in compliance with the
requirements of the Resource Conservation and Recovery Act of 1976 (RCRA). Activities
conducted at 299-E26-77 and 299-E26-79 were performed in agreement with the sampling and
analysis plan (SAP) DOE/RL-2008-41, Rev. 0 Sampling and Analysis Plan for the Liquid
Effluent Retention Facility (LERF) Replacement RCRA Wells. Activities conducted at 299-E25-
236 were performed in agreement with PNNL-15315 RCRA Assessment Plan for Single-Shell
Tank Waste Management Area A-AX at the Hanford Site. Activities conducted at 199-N-165
were performed in agreement with SGW-37847, Rev. 0, Statement of Work for FY 2008,
Installation of Groundwater Wells in the 100-NR-2 Operable Unit, Liquid Effluent Retention
Facility (LERF) and WMA A-AX. The SAP provides the detailed sampling design for
characterizing the chemical and radioactive contamination and the physical conditions beneath
the boreholes.

It should be noted that wells 299-E26-78 and 299-E26-79 at LERF were planned as contingency
wells, dependent upon groundwater found at 299-E26-77. Well 299-E26-79 was chosen to be
the second replacement well at LERF, and 299-E26-78 was deemed not necessary.

The locations of boreholes 299-E26-77 and 299-E26-79 are shown in Fig. 1-1. The location of
borehole 299-E25-235 is shown in Fig. 1-2. The location for borehole 199-N-165 is shown in
Fig. 1-3. Borehole 299-E26-77 was drilled to a total depth of 232.8 feet below ground surface (ft
bgs). Borehole 299-E25-236 was drilled to a total depth of 329.3 ft bgs. Borehole 299-E26-79
was drilled to a total depth of 224.76 ft bgs. Borehole 199-N-165 was drilled to a total depth of
86.0 ft bgs. All four boreholes have been completed as groundwater monitoring wells and have
had a permanent submersible sample pump installed within the screened interval.

Geology and construction documentation for each well is contained in Appendices A through D.

1.1 PURPOSE AND SCOPE

Wells 299-E26-77 and 299-E26-79 were installed to replace the existing groundwater monitoring
wells at the Liquid Effluent Retention Facility (LERF), and to monitor the uppermost aquifer
beneath and around LERF. Wells 299-E25-236 and 199-N-165 were installed to comply with
RCRA regulations for groundwater monitoring at Waste Management Area (WMA) 241-A-AX
tank farm and 100-NR-2 Operable Unit (OU), respectively, in order to monitor the groundwater
contamination at these locations.

All wells were installed as groundwater monitoring wells in compliance with the requirements of
Resource Conservation and Recovery Act of 1976 (RCRA). These wells were to be completed as
part of Milestone M-24-61 by calendar year (CY) 2010 (SGW-37848, Description of Work for

1-1
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Fiscal Year 2008, 100-NR-2 OU, Liquid Effluent Retention Facility, and WMA A-AX RCRA
Monitoring Wells).

The information presented includes geophysical logging graphs and summaries, well
construction details, well development data and pump installation descriptions. Additional
information described in the report includes the management of drilling-derived waste, civil
survey results, well acceptance and subsurface geologic descriptions. All drilling data in this
report are recorded in the English units in which they were originally measured in the field.
Location data for the three wells is presented in Table 1-1.

1-2
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Table 1-1. RCRA Wells Location Summary

Drilling Date Ground
Dept. of Surface Total
Eenlo Well Name | Vel OU or Northing® | Easting® | Elevation® | Depth
cology ¢l Name D WMA - (m) (m) (Brass (ft
Unique ID Start Finish Cap) bes)
(m)
BAT315 299-E26-77 | C6455 LERF 8/12/08 9/5/08 | 137129.97 | 575579.03 | 183.998 | 232.8
ALCOTI 299-E26-79 | C6826 LERF 9/9/08 10/2/08 | 137051.50 | 575827.88 | 182.354 | 224.76
ALF979 | 599.E25236 | C6542 A"}Z‘r:la“k 8/26/08 | 9/23/08 | 13596534 | 575327.99 | 211.774 | 3293
ALCO12 199-N-165 | C6693 | 100-NR-2 | 9/26/08 | 10/08/08 | 149155.16 | 571261.01 | 140.59 86.0

*Northing and easting coordinates are based on Washington State Plane Coordinates North American Datum of 1983

(NADS3[91]).

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

bgs = below ground surface

N/A = not applicable
OU = operable unit
WMA = Waste Management Area

0 "ATI ‘tre6E-MDS
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1.2 BACKGROUND

The wells associated with this drilling project were intended to replace existing RCRA
compliance wells and to supplement groundwater data within their respective OUs. Well 299-
E25-236 is located near the A Tank Farm, south of 242-A Evaporator. Mixed waste from the
Double-Shell Tank System is transferred to the 242-A Evaporator, where the waste is
concentrated through an evaporation process, removing water and most volatile organics. Two
waste streams leave the 242-A Evaporator following this process, one stream being pumped back
into the Double-Shell Tank System and the second waste stream is routed through condensate
filters before release to the Liquid Effluent Retention Facility (LERF) and eventual final
treatment at the Effluent Treatment Facility (ETF). LERF is comprised of a group of surface
impoundments surrounded by a fence, and located within the 200 East Area of Hanford. Wells
299-E26-77 and 299-E26-79 are located within the fence surrounding LERF, with well 299-E26-
77 located to the west of the impoundments, and 299-E26-79 located immediately south. Mixed
waste that has been reconsolidated at the 242-A Evaporator are stored within the impoundment
basins until it can go through final treatment at ETF.

Well 199-N-165 is located in the immediate vicinity of the 100-N-58 South Pond, 120-N-2
Surface Impoundment and the 120-N-1 Percolation Pond, all within the 100-NR-1 OU. The
three ponds associated with this well all received effluent from the 163-N Demineralization Plant
and the backwash effluent from the 183-N Filtered Water Plant. In 1982 the 183-N effluent was
rerouted to 130-N-1 and the 100-N-58 site was backfilled (WIDS, 2008).

All wells were installed as groundwater monitoring wells in compliance with the requirements of
Resource Conservation and Recovery Act of 1976 (RCRA). These wells were to be completed as
part of Milestone M-24-61 by calendar year (CY) 2010 (SGW-37848, Description of Work for
Fiscal Year 2008, 100-NR-2 OU, Liquid Effluent Retention Facility, and WMA A-AX RCRA
Monitoring Wells).
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2.0 WELL CONSTRUCTION ACTIVITIES

This section includes information associated with the drilling and construction of the newly
installed well. Well-specific information is included in sections 2.1 to 2.4. Monitoring wells
299-E26-77 and 299-E26-79 were installed near the Liquid Effluent Retention Facility from
August 2008 to September 2008. Monitoring well 299-E25-236 was installed near the A-AX
tank farm from August 2008 to September 2008. Monitoring well 199-N-165 was installed in
the 100-NR-2 OU from September 2008 to October 2008. All temporary casing was removed
from the boreholes. Drilling, completion, logging and testing activities are summarized below.
Borehole logs, well summary reports and well construction documentation for each well are
located in Appendices A and D. Information common to all newly installed wells includes:

e Drilling — Well 299-E26-77 was drilled using a combination of cable tool and air rotary
drilling techniques. The well was drilled using a Speedstar 72' cable tool drill rig to
advance the temporary 9 5/8” outside diameter (OD) casing to a depth of 204.5 feet
below ground surface (bgs). A Portadrill’ Reverse Circulation drill rig was used to
advance the borehole through the basalt from a depth of 204.5 ft bgs to 232.8 ft bgs.
Well 299-E25-236 was drilled using cable tool drilling techniques. A Bucyrus-Erie 22-
W? cable tool drill rig was used to advance the temporary 11 % OD casing to a depth of
138.0 ft bgs, and the temporary 9 5/8” casing to a depth of 328.7 ft bgs. Total depth
drilled for this well was 329.3 ft bgs. Well 299-E26-79 was also drilled using a
combination of cable tool and air rotary. The well was initially drilled using a Speedstar
72 cable tool drill rig to advance the temporary 9 5/8” OD casing to a depth of 206.0 ft
bgs. A Porter Drill air rotary drill rig was used to advance the borehole through the basalt
from a depth of 206.0 ft bgs to 224.76 ft bgs. Well 199-N-165 was drilled using a cable
tool drill rig. A Bucyrus-Erie 22-W cable tool rig was used to advance the temporary 9
5/8” OD casing to a depth of 86.84 ft bgs. Total depth drilled for this well was 86.0 ft
bgs. Well drilling activities and borehole geology were logged in accordance with Fluor
Hanford, Inc. (FH) procedures.

e Sampling — Grab samples of drill cuttings were collected at 5-ft intervals or at significant
changes in lithology while in the vadose zone for geologic description and archive
requirements. Grab samples were collected at 2-ft intervals or significant changes in
lithology within the saturated zone. The samples were stored in pint-sized glass mason -
jars and plastic chip trays for later delivery to the Pacific Northwest National Laboratory
(PNNL) Geotechnical Sample Library located in the 300 Area. Pumped water samples
were collected for analytical testing (volatile organic analytes, semi-volatile organic
analytes etc.) from the two LERF wells. Sample depths and specifics for sampling
performed at each well are provided in subsequent sections and are included in Table 2-3.

! Speedstar 72 is a copyrighted trademark of Newsom Industries, Newcastle CA
? Portadrill is a copyrighted trademark of Portadrill Corp., Denver, CO

> Bucyrus-Erie and 22-W are copyrighted trademarks of Bucyrus International, Inc., South Milwaukee, W1
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¢ Geophysical Logging — Geophysical logging was performed by S.M. Stoller Corp. using
a Spectral Gamma Logging system (SGLS). Geophysical logging was performed on all
four boreholes prior to all well construction. See Appendix B for geophysical logs.

e Construction — Each monitoring well was constructed in accordance with Washington
Administrative Code (WAC) 173-160 “Minimum Standards for Construction and
Maintenance of Wells.” All wells were constructed using 4-in. ID, type 304 L, schedule
10 stainless steel casing and continuous wire wrap 20 slot (0.020-in.) screens. See Tables
2-1, 2-2, and Appendix C for well construction details. Well construction activities were
recorded in accordance with the applicable FH procedure.

¢ Filter Pack and Annular Seal — Boreholes drilled deeper than the completion depth
were backfilled with Colorado Silica Sand prior to casing and screen placement. The
filter pack surrounding the screen consists of 10-20 mesh Colorado Silica Sand. The
annular seal consists of a 5 ft interval of 3/8-in. coated bentonite pellets at wells 299-E26-
77 ,299-E26-79 and 199-N-165 directly above the sand pack and dry bentonite crumbles
from the top of the coated pellets to approximately 10 ft bgs. The surface seal consists of
Type I/ II Portland cement from the top of the bentonite crumbles to ground surface. To
create the annular seal at well 299-E25-236, #8 bentonite crumbles were placed from
287.2 to 282.5 ft bgs, followed by Portland Type I/II cement grout from 282.5 to 269.0 ft
bgs. This was capped by a coated bentonite seal from 269.0 to 269.3 ft bgs, as per the
project manager.

e Surface Completion — The above ground stickup of the permanent casing is protected
using a 6-in. ID stainless steel casing. The top of the 6-in. casing was set approximately
1 ft above the top of the permanent well casing. The 6-in. casing was then fitted with a 1
ft long cap with locking hasp. A 6-in. thick, 4 ft by 4 ft cement pad was placed around
each well, with 4-in ID, 3.0 ft tall protective posts located at the corners of the cement
pad.

e Well Development — Final well development for each well was performed in accordance
with the applicable FH procedure. A 1/2-horsepower (hp) Grundfos Redi-Flo2? was used
to develop well 299-E26-77. A 5-hp Franklin Electric* motor powering an 8-stage
Franklin Electric 75S-50 submersible electric pump was used to develop the other wells
(299-E26-79, 299-E25-236 and 199-N-165). Summaries of well development data can
be found in sections 2.1.3, 2.2.3, 2.3.3 and 2.4.3. Final groundwater parameters are
presented in Tables 2-2. Well development field logs and data plots are presented in
Appendix D.

e Permanent Pump Installation — Permanent sampling pumps were installed in each of
the wells and tested prior to full completion. A Grundfos Redi-Flo2 ° submersible

4 Franklin Electric is a copyrighted trademark of Franklin Electric Co., Inc., Bluffton, IN.

> Grundfos, Redi-Flo2 and Redi-Flo3 are copyrighted trademarks of Grundfos Pumps
Corporation U.S.A., Olathe, KS.
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electric pump was installed for use as a permanent sampling pump in well 299-E26-77.
A Grundfos Redi-Flo3? was used for wells 299-E25-236 and 299-E26-79. Pump intake
depths are included in Table 2-1.

¢ Radiological Field Screening — Radiological monitoring was performed twice daily
(morning and afternoon) to verify that no radiological contamination was encountered
during drilling. Radiological control technicians (RCTs) conducted surveys of drill
cuttings, drilling tools, sampling equipment, PPE and sediment-storage drums using a
Geiger-Muller and SPA-3° gamma radiation detectors. A Hanford site portable alpha
meter (PAM) was also used to monitor drilling activities.

e Air Monitoring for Volatile Organic Chemicals — Air monitoring was performed twice
daily (morning and afternoon) to verify that the breathing zone remained free of
contamination. The breathing zone, drill cuttings and samples were screened for volatile
organic analytes (VOA) using hand-held organic vapor meters with an11.8 electron volt
(eV) lamp. No readings above background were detected within the breathing zone.

% SPA-3 is a trademark of Thermo Electron Corporation, Waltham, Massachusetts.
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Table 2-1. M-24 RCRA Well Construction Summary

Well Total | Static Permanent Stainless Steel Screen and Casing Top of Grout Permanent
. Borehole | Sandpack Pump/
Name/ | Depth | Water N Protective Seal Depth .
. Top of | Bottom of | Screen Top of | Casing . Backfill Interval intake
Well Drilled | Level Sump . N Casing (ft bgs) (ft
ID (ftbes) | (ft bes) Screen Screen Length (o) Casing | Diameter (in.) (feet) (feet) bgs) Depth
(ft bgs) | (ft bgs) (f) (ft) (in.) ] (ft bgs)
299. Grundfos
E2677 | 2328 | 2019 | 20085 | 2256 25 3 1.96 4 3.07 N/A | e | 1105 | RedhElo2
(C6455) : '
225.95
Grundfos
299- 2232- 187.8- Redi-Flo3
E26-79 | 224.76 201.7 195.2 220.2 25 3 23 4 3.1 N/A 187.8 183.0 10.3-0 10 SQE-
(C6826) ’ ) 260 NE/
218.15
}2332.- 329.3- 328.9- 282.5- gggﬂgﬁ;
236 3293 294.5 290.0 325.0 30 3 2.26 4 3.00 328.9 2872 269.0 8.1-0 10 SQE-
(C6542) 260 NE/
32434
Grundfos
199-N- 85.0- 63.15- Redi-Flo3
165 86.0 71.3 67.89 82.89 15 3 2.09 4 2.93 N/A 63 '15 6i 9 9.15-0 10 SQE-
(C6693) ) ’ 100 NE/
82.02
Notes:
bgs = below ground surface
ft = feet

VFD = variable frequency drive

0 "Add PrE6E-MDS



§-¢

Table 2-2. M-24 RCRA Well Development Summary.

Well Name/ Water Intake Pumping Final Final Final Final Flow Final Total
Well ID Level (ft | Date | Depth(ft | Duration Turbidity | Conductivity | Temp Rate (zpm) Drawdown Gallons
bgs) bgs) | (minutes) (NTU) (nS/cm) ©°C) ep (f9) Pumped
299-E26-77
(C6455) 203.73 8/27/08 2233 11/59 4.72 1020 19.7 3.5/5.8 3.45 380.7
299-E26-79
(C6826) 199.4 10/02/08 216 42 2.67 638 19.4 8.0 6.892 336
299-E25-236 L3152 L 79 L 0.50 L 475 L 20.7 L333 L 0.03 L 2630.7
(C6542) 29431 9/24/08 U 298.9 U 26 U 0.57 U 467 U195 U333 U 0.05 U 865.8
199-N-165
(C6693) 72.12 10/09/08 77.45 116 3.42 1045 19.4 13.6/9.38 N/A 1104.96
Notes:
L =lower
U = upper

bgs = below ground surface
bwt = below water table

ft = feet

gpm = gallons per minute
NTU = Nephelometric Turbidity Unit
wuS/cm = micro Siemens per centimeter
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Table 2-3. M-24 RCRA Well Sample Summary

Sample Sample
Well Number/Well ID Dates Depth Interval Sample Method HEIS #
(ft bgs) (ft bgs)
. BIWPT4,
299-E26-77/C6455 8/29/2008 233 231-233 purge and bail B1WPTS
BIWPV3.
299-E26-79/C6826 9/23/08 206 204-206 purge and bail B1WPV4,
B1WPVS5
299-E26-79/C6826 9/24/08 224.2 222-224.2 purge and bail B1WPV6
. B1WPB2(AS),
299-E25-236/C6542 9/08/08 272.1 269.6-272.1 Split spoon BIWPB6
. B1WPB3(AS),
299-E25-236/C6542 9/08/08 2754 272.1-275.4 Split spoon B1WPB7
. BWI1PB4(AS),
299-E25-236/C6542 9/09/08 271.5 275.0-271.5 Split spoon B1WPBS
. B1WPB5(AS),
299-E26-236/C6542 9/09/08 280.5 278.0-280.5 Split spoon B1WPB9

2.1  WELL 299-E26-77 (C6455)

Well 299-E26-77 is located west of the LERF ponds, within the fence, in the 200 East Area.
Well construction documentation is presented in Appendix C.

2.1.1 Drilling and Sampling

Drilling of well 299-E26-77 was initiated on August 12, 2008 and reached a total depth of 232.8
ft bgs on August 26, 2008.

Groundwater was encountered at approximately 208 ft bgs on August 8, 2006. One set of water
samples was collected using a stainless steel bailer and 1-liter plastic bottles, from approximately
20 ft below water table (bwt).

2.1.2 Well Completion

The stainless steel screen was placed from 225.6 ft bgs to 200.85 ft bgs with a 3.0 ft sump placed
from 228.6 to 225.6 ft bgs. The permanent casing was placed from 200.85 ft bgs to 1.96 ft above
ground surface (ags). 10-20 mesh Colorado silica sand was placed from 232.8 ft bgs to 194.6 ft
bgs. A seal of 3/8-in. coated bentonite pellets was placed from 194.6 to 189.0 ft bgs, with #8
granular bentonite placed above the seal from 189.0 to 11.05 ft bgs. A surface seal consisting of
type I/I1 Portland cement grout was placed from 11.05 ft bgs to ground surface. A 6-in. ID
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stainless steel protective monument was placed to 3.07 ft ags. A summary of well completion
for well 299-E26-77 is given in Table 2-1.

2.1.3 Well Development

Final well development for 299-E26-77 was performed in accordance with FH procedures on
September 25, 2008. The permanent sampling pump, a 1/2-hp Grundfos Redi-Flo2 Variable
Frequency Drive (VFD) submersible pump was used to develop the well in one interval until
turbidity had reached a level equal to or less than 5 NTU and other water parameters had
stabilized, as per permission from the project manager. Water level drawdown during
development was monitored manually using an electronic water meter, with the intake located at
a depth of 223.3 ft bgs. Flow rate was initiated at 3.5 gallons per minute (gpm) for a total of 11
minutes, and increased to a rate of 5.8 gpm for a total of 59 minutes. Overall 380.7 gallons was
pumped from the borehole for the duration of the test. Drawdown observed ranged from 2.9 to
3.5 ft at arate of 5.8 gpm. A Grundfos Redi-Flo2 VFD was installed as a permanent submersible
sampling pump with the intake set at 225.95 ft bgs (24.05 ft bwt). Well development data,
including final parameters, are summarized in Table 2-2 and in Appendix D.

2.2  WELL 299-E26-79 (C6826)

Well 299-E26-79 is located immediately south of the LERF ponds, inside the fence in the 200
East Area. Well construction documentation is presented in Appendix C.

2.2.1 Drilling and Sampling

Drilling of well 299-E26-79 was initiated on September 9, 2008 and reached a total depth of
224.76 ft bgs on September 23, 2008.

Groundwater was encountered at 201.7 ft bgs on September 22, 2008. Bailed water samples
were collected at 4 ft bwt and 22 ft bwt.

2.2.2 Well Completion

The stainless steel screen was placed from 220.2 to 195.2 ft bgs with a 3.0 ft sump from 223.2 to
220.2 ft bgs. The permanent casing was placed from 195.2 ft bgs to 2.3 ft ags. 10-20 mesh
Colorado silica sand was placed from 224.76 ft bgs to 187.8 ft bgs. A seal of 3/8-in. coated
bentonite pellets was placed from 187.8 ft bgs to 183.0 ft bgs, with #8 granular bentonite placed
from 183.0 to 10.3 ft bgs. A surface seal consisting of type I/II Portland cement grout was
placed from 10.3 ft bgs to ground surface. The 6-in. ID protective monument was placed to 3.05
ft ags. A summary of well completion for well 299-E26-79 is given in table 2-1.
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2.2.3 Well Development

Final Well development for 299-E26-79 was performed in accordance with FH procedures on
October 2, 2008. A 5-hp 75S-50 submersible pump was used to develop the well in one interval
until turbidity had reached a level less than 5 NTU and other water parameters had stabilized.
Water level drawdown during development was monitored continuously using a 20 psi pressure
transducer and was recorded with an In-Situ Hermit 3000 datalogger. The development stage
was conducted with the pump intake at a depth of 216.0 ft bgs. Flow rate was continuous at 8.0
gallons per minute (gpm), and a total of 336 gallons was pumped over a period of 42 minutes.
Drawdown observed ranged from 0.84 to 1.59 ft. A Grundfos Redi-Flo3 10SQE-260 NE was
installed as a permanent submersible pump with the intake set at 218.15 ft bgs (16.45 ft bwt).
Well development data, including final parameters, are summarized in Table 2-2 and in
Appendix D.

2.3 WELL 299-E25-236 (C6542)

Well 299-E25-236 is located approximately 50 meters west of the 242-A Evaporator, in the 200
East Area. Well construction documentation is presented in Appendix C.

2.3.1 Drilling and Sampling

Drilling of well 299-E25-236 was initiated on August 26, 2008 and reached a total depth of
329.3 ft bgs on September 11, 2008.

Groundwater was encountered at 294.4 ft bgs on September 9, 2008. No water samples were
collected at this location as per the SOW.

Split-spoon soil samples were collected at 4 continuous locations from 269.6 ft bgs to 280.5 ft
bgs.

23.2 Well Completion

The stainless steel screen was placed from 325.0 to 290.0 ft bgs with a 3 ft. long sump placed
from 325.0 to 328.0 ft bgs. The permanent casing was placed from 290.0 ft bgs to 2.26 ft ags.
10-20 mesh Colorado silica sand was placed from 328.9 to 287.2 ft bgs. #8 bentonite crumbles
were added to the borehole from 287.2 to 282.5 ft bgs, with a cement seal of type I/II Portland
cement grout from 282.5 to 269.0 ft bgs. Coated 3/8-in. bentonite pellets were placed from
269.0 to 263.9 ft bgs. A mixture of bentonite crumbles and pellets were then placed from 263.9
to 8.1 ft bgs, followed by a surface seal of type I/II Portland cement grout from 8.1 ft bgs to
ground surface. The 6-in. ID protective casing was placed to 3.0 ft ags. A summary of well
completion for well 299-E25-236 is given in Table 2-1.
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2.3.3 Well Development

Final Well development for 299-E25-236 was performed in accordance with FH procedures on
September 24, 2008. A 5-hp Franklin Electric submersible pump was used to develop the well in
two separate intervals until turbidity had reached a level less than 5 NTU and other water
parameters had stabilized. Water level drawdown during development was monitored
continuously using a 20 psi pressure transducer and was recorded with an In-Situ Hermit 3000
datalogger. The first development stage was conducted with the pump intake at a depth of 315.2
ft bgs. Flow rate was measured at approximately 33.3 gallons per minute (gpm), and a total of
2630.7 gallons was pumped over a period of 79 minutes. Drawdown observed was consistent at
0.03 ft. The second development test was operated from an intake depth of 298.9 ft bgs. Flow
rate was continuous at 33.3 gpm, with a total of 865.8 gallons being pumped over a period of 26
minutes. Drawdown observed was consistent at 0.05 ft. A Grundfos Redi-Flo3 10SQE-340 NE
was placed with the intake at 324.34 ft bgs (29.84 ft bwt). Well development data, including
final parameters, are summarized in Table 2-2 and in Appendix D.

2.4  WELL 199-N-165 (C6693)

Well 199-N-165 is located in the 100-NR-2 Operable Unit. Well construction documentation is
presented in Appendix C.

2.4.1 Drilling and Sampling

Drilling of well 199-N-165 was initiated on September 26, 2008 and reached a total depth of
86.0 ft bgs on October 3, 2008.

Groundwater was encountered at 71.3 ft bgs on October 3, 2008. No water samples were
collected at this location as per the SOW.

2.4.2 Well Completion

The stainless steel screen was placed from 82.89 to 67.89 ft bgs with a 3 ft. long sump placed
from 85.9 to 82.89 ft bgs. The permanent casing was placed from 67.89 to 2.09 ft ags. 10-20
mesh silica sand was placed from 85.9 to 63.15 ft bgs. Coated 3/8-in. bentonite pellets were
placed from 63.15 to 61.9 ft bgs, with #8 bentonite crumbles placed from 61.9 to 9.15 ft bgs. A
surface seal consisting of type I/11 Portland cement grout was placed from 9.15 to ground
surface. The 6-in. protective casing was placed to 3.0 ft ags. A summary of well completion for
well 199-N-165 is given in Table 2-1.

2.4.3 Well Development
Final Well development for 199-N-165 was performed in accordance with FH procedures on

October 9, 2008. A 5-hp Franklin Electric submersible pump was used to develop the well at
one interval until turbidity had reached a level less than 5 NTU and other water parameters had
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stabilized. Water level drawdown during development was intended to be monitored
continuously using a 20 psi pressure transducer and was recorded with an In-Situ Hermit 3000
datalogger, but were not able to be taken as the water level dropped below the transducer, and an
electronic water tape was not able to pass below the top of the pump. Water level stabilized
above the intake of the sampling pump as pumping was continuous for the duration of well
development. Development was conducted with the pump intake at a depth of 77.45 ft bgs.
Flow rate was measured at approximately 13.6 and 9.38 gallons per minute (gpm), and a total of
1104.96 gallons was pumped over a period of 116 minutes. A Grundfos Redi-Flo3 10SQE-100
NE was placed with the intake at 82.02 ft bgs (10.72 ft bwt). Well development data, including
final parameters, are summarized in Table 2-2 and in Appendix D.
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3.0 GEOLOGY OF THE 200 EAST AND 100-NR-2 AREAS

The major stratigraphic units underlying the 200 Areas include the Hanford formation, Ringold
Formation and Columbia River Basalt Group. A thin veneer of recent eolian sand deposits
overlies the Hanford formation in most undisturbed locations. The regional geologic setting of
the Pasco Basin and the Hanford Site has been described in numerous publications (e.g., PNNL-
12261, Revised Hydrogeology for the Suprabasalt Aquifer System, 200 East Area and Vicinity,
Hanford Site, Washington;, PNNL-13858, Revised Hydrogeology for the Suprabasalt Aquifer
System, 200 West Area and Vicinity, Hanford Site, Washington, WHC-SD-EN-EV-027,
Hydrogeology of the 100-N Area, Hanford Site, Washington) and will not be detailed here. A
summary of the geology of each of the specific areas is presented in the sections below.
Geologic logs were prepared in accordance with FH procedures and are included in Appendix A.

3.1 BOREHOLE GEOLOGY FOR THE LERF, WMA A-AX AND 100-NR-2 RCRA
MONITORING WELLS

This section describes the general lithology observed during the drilling of wells 299-E26-77,
299-E26-79, 299-E25-236 and 199-N-165. In general, the primary geologic units encountered
during drilling of the two LERF wells 299-E26-77 and 299-E26-79 were Hanford formation and
the Elephant Mountain Member of the Columbia River Basalt Group. The primary geologic unit
encountered during the drilling of well 299-E25-236 was the Hanford formation. The primary
geologic units encountered during drilling of the 199-N-165 well were the Hanford formation
and the Ringold Formation.

3.1.1 Borehole 299-E26-77 (C6455)

Sediments encountered during the drilling of well 299-E26-77 consisted of Hanford formation
gravels overlying the Elephant Mountain member of the Columbia River basalt Group.

The gravel drill pad was observed from 0 to 0.5 ft bgs. Recently deposited gravelly silts were
encountered from 0.5 to 5 ft bgs. Silty gravel was encountered from 5 to 34 ft bgs, consisting of
mostly felsic gravels, up to 6-in. in diameter. This layer showed a strong reaction to dilute
hydrochloric acid (HCI). A layer of gravelly silty sand was encountered from 34-38 ft bgs; this
layer consisted mostly of medium sized felsic sand grains, and a moderate to strong reaction to
HCI was observed. A layer of silty sandy gravel was encountered from 38 to 43 ft bgs,
consisting of pebble sized gravels of “50/50” mafic/felsic composition, sands encountered were
predominantly felsic and classified as medium grains. A slight reaction to HCI was also
observed. Gravelly sands and silty sands were identified from 43 to 52 ft bgs. Sands were
medium to coarse grained and predominantly felsic in composition; with gravels up to 2-in. in
diameter, also of a felsic composition. A moderate to strong reaction to HCI was noted at this
depth. Gravels with varying amounts of silt and sand were encountered from 52 to 203 ft bgs.
Gravels were predominantly mafic, ranging in size from pebbles to boulders. Sands were
predominantly felsic and classified as fine to coarse grained. Only a slight reaction to HCI was
seen at these depths. The change in lithology and reaction to HCI suggests this layer consists of
re-worked Ringold Formation gravels.
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3.1.2 Borehole 299-E26-79 (C6826)

Sediments encountered during the drilling of well 299-E26-79 consisted of Hanford formation
overlying the Elephant Mountain Member of the Columbia River Basalt Group.

The gravel backfill is present from 0 to 1.0 ft bgs. Underlying the gravel drilling pad is the
Hanford formation, extending to a depth of 207 ft bgs. Sandy silty gravel was encountered from
1.0 to 27 ft bgs; consisting of poorly sorted and unconsolidated fine to medium felsic dominated
sands and mafic dominated pebbles and cobbles, exhibiting a grayish-brown (10YR 5/2) color.
A strong reaction to dilute hydrochloric acid (HCI) was observed at this depth. This was
followed by two thin layers of sandy silt and silty gravel. Sandy silt was encountered from 29 to
32 ft bgs; consisting of fine to coarse felsic dominated sand grains, yellowish-brown (10YR 5/6)
in color. A layer of silty sand was encountered from 32 to 54 ft bgs; consisting of fine to coarse
grained predominantly felsic sands, with some small gravels. Color was noted as grayish-brown
(10 YR 5/2) with a slight reaction to HCI increasing to a moderate reaction below 39 ft bgs. A
combination of silty sandy gravel and sandy silty gravel was encountered from 54 to 135 ft bgs.
Silt and sand levels changed throughout the course of this layer, but gravels remained consistent
at approximately 60%. Layers at these depths consisted of predominantly mafic cobbles with
fine to medium felsic sands and was grayish-brown (10YR 5/2) in color, with slight reactions to
HCI throughout. A gravel layer consisting of large mafic cobbles was encountered from 135 to
152 ft bgs. A small amount of sand and silt was also observed within this gravel layer, as well as
a slight reaction to HCI. A thick layer of silty sandy gravel was encountered from 152 to 200 ft
bgs. This layer consisted of mostly mafic cobbles and a small portion of felsic sand, moderately
cemented together, however no reaction to HCl was noted. Color was observed to be grayish-
brown (10YR 5/2). Silt content dropped off completely from 200 to 206 ft bgs. A layer of sandy
gravel was observed to 203 ft bgs, consisting mainly of mafic gravel and felsic sand. At 203 ft
bgs, sand became more predominant, classifying this lower section a gravelly sand. Both layers
were observed to be wet, with a brown color (1I0YR 4/3). A highly modified clay layer, was
encountered from 206 to 207 ft bgs. This clay layer consisted of a dark reddish brown (2.5YR
3/3) silt, with sporadic spots of white and/or yellow. Some rock inclusions were also noted.
There was no reaction to HCI and the clay was noted as being brittle rather than plastic. At 207
ft bgs basalt was encountered. A thin layer of top flow basalt was observed, as noted by the
weathering rind and vesicles present in the drill cuttings. Basalt was encountered from 207 to
the total depth of 224.2 ft bgs.

3.1.3 Borehole 299-E25-236 (C6542)

Sediments encountered during the drilling of well 299-E25-236 consisted entirely of Hanford
formation sediments.

A gravel drill pad overlies the formation at this location to a depth of 0.5 ft bgs. The Hanford
formation underlies the drill pad to the total depth of 329.3 ft bgs, consisting of sand, silty sand
and gravelly sand. A silty sand was encountered from 0.5 to 7.5 ft bgs, consisting of very fine to
fine grained sand grains, followed by a decrease in silt percentage to form a sand layer from 7.5
to 8.0 ft bgs. A gravelly sand was encountered from 8 to 15 ft bgs consisting of very fine to fine
felsic sand grains as well as a range of felsic pebbles/cobbles. This was followed by a drop in
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gravel percentage and an increase in silt percentages from 15 to 17 ft bgs, however the gravels
returned from 17 to 19 ft bgs. A sand layer was encountered from 19 to 40 ft bgs consisting of
medium to coarse sand grains, predominantly felsic, with some small pebbles and silt making up
less than 10% of the layer. A moderate reaction to HCI was also noted at this depth. An increase
in gravel at 40 ft bgs was classified as a gravelly sand from 40 to 59 ft bgs. This layer was
dominated by coarse to very coarse felsic sand grains with a small inclusion of pebbles. A silt
layer was observed from 51.5 to 52 ft bgs. A moderate reaction to HCI was noted within the silt
layer as well. Gravel percentages dropped to zero by 59 ft bgs, leaving a slightly silty to silty
sand from 59 to 80 ft bgs. Sand was medium to coarse grained and predominantly felsic with
some slight cementation, with a moderate to strong reaction to HCI. Overall color was
considered brown (10YR 4/3). Some small interbeds of silt were also noted throughout the
layer. Sand was encountered from 80 to 84 ft bgs, predominantly felsic, and medium to coarse
grained with no reaction to HCl. This was followed by gravelly sand from 84 to 85 ft bgs, with a
return to sand from 85 to 99 ft bgs. Alternating layers of sand and gravelly sand were
encountered from 99 to 124 ft bgs. Sands were predominantly felsic, medium to very coarse
grained in size, with small pebbles included in the formation. Some silt layers were also
encountered, as were some layers of cementation. Layers of cementation showed an increase in
reaction to HCI. A thick layer of sand was encountered from 124 to 245 ft bgs. Sand grains
were predominantly felsic, poorly sorted, and ranged in size from very fine to coarse. Slight silt
increases were noted throughout this layer, with slight cementation occurring at several intervals
as well; indicated by an increased reaction with HCl. Gravelly sand was encountered from 245
to 249 ft bgs, with sand grains graded from very fine to coarse and mostly felsic. Gravels
encountered in this layer ranged from small pebbles to small cobbles and were predominantly
mafic in content. Sand was encountered at 249 ft bgs and extended to a depth of 277 ft bgs. An
increase in silt percentage, although very slight, was noted at 267 ft bgs. At 277 ft bgs a silt
layer was observed extending to a depth of 281.5 ft bgs. Silt was noted as being light brown to
gray, with a slight reaction to HCl. Visible bedding was observed in both the split-spoon sample
taken at this depth and in the drive barrel spoils. Sand was encountered from 281.5 to 284.0 ft
bgs, with a noticeable increase in gravels from 282.5 to 284.0 ft bgs. Sand ranged in size from
fine to coarse grained and was predominantly felsic in composition. Gravel sediments observed
from 282.5 to 284.0 ft bgs ranged in size from fine pebbles to small cobbles and exhibited a
slight to non-reaction with HCI at this depth. Sandy gravel was encountered from 284.0 to 318.0
ft bgs consisting of fine pebbles to large cobbles that were predominantly mafic in composition.
Sands ranged from coarse to very coarse grained, and no reaction to HCI was noted at this depth.
Silts increased at 318.0 ft bgs, denoting a silty sandy gravel from 318.0 to 328.0 ft bgs. Gravels
at this depth were predominantly mafic in composition, and ranged in size from small pebbles to
small cobbles. Sands ranged from medium to very coarse grained, and were mainly felsic in
composition. Some consolidation was also observed at this depth. Sediments exhibited no
reaction to HCl. Gravelly sand was encountered from 328.0 ft bgs to the total depth of 329.3 ft
bgs. Sediments consisted of very fine to coarse grained materials, with gravel clasts ranging in
size from very fine to very coarse pebbles. Slight consolidation was also observed at this depth.

3.1.4 Borehole 199-N-165 (C6693)

Sediments encountered during the drilling of borehole 199-N-165 consisted of Hanford
formation overlying Ringold Formation deposits.
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Non-native fill was encountered from 0 to 1.5 ft bgs. Underlying this fill material was a layer of
gravelly sand from 1.5 to 6.0 ft bgs, consisting of very fine to medium grained sand and a small
percentage of medium pebbles to small cobbles. Silty gravel was encountered from 6.0 to 14.0 ft
bgs, with mostly mafic clasts ranging in size from small pebbles to large cobbles. Sediments
were semi-consolidated and showed a slight to moderate reaction to HCl. Sandy gravel was
encountered from 14.0 to 34.0 ft bgs, consisting of predominantly mafic pebbles to cobbles, and
very fine to very coarse grained sand. This sandy gravel layer exhibited a slight reaction to HCI]
and was observed to be poorly consolidated. From 34.0 to 37.0 ft bgs a gravelly sand was
encountered, consisting of medium to very coarse sand grains and a smaller percentage of
pebbles to cobbles. The gravelly sand layer was very poorly consolidated and showed a
moderate reaction to HCl. Sandy gravel was noted from 37.0 to 57.5 ft bgs, consisting of
predominantly mafic pebble to cobble sized clasts, and fine to coarse grained felsic sand. No
reaction to HCI was noted at this depth. Underlying this sandy gravel was a layer of sand from
57.5 to 60 ft bgs. Sands at this depth were mostly fine to medium grained in size, with some
consolidation, although exhibited no reaction to HCI. Sandy gravel was noted from 60 to 65.0 ft
bgs, consisting of felsic pebble to cobble sized clasts. Sand grains were noted as being mostly
very fine to medium in size. Little consolidation was noted at this depth, and a very slight
reaction to HCI was observed within the sediments. Gravelly silty sands were encountered from
65.0 to 74.0 ft bgs. Sands consisted of very fine to medium grains, with some very fine to coarse
pebbles present. Slight amounts of consolidation were present at this depth. A moderate
reaction to HCI was noted, as well as possible caliche staining on sediments encountered at 65.0
ft bgs. Sediments were noted as being saturated at 72.0 ft bgs. Sandy gravel was encountered
from 74.0 to 83.5 ft bgs consisting of fine pebbles to small cobbles of mafic composition. Sand
grains encountered at this depth were noted as being very fine to very coarse. Some
consolidation was also noted, with no distinct reaction to HCL. Sediments were observed to be
predominantly mafic at this depth. Silty gravel was encountered from 83.5 to the total depth of
86.0 ft bgs. Gravel was mostly fine pebbles to large cobbles, with an almost equal amount of silt
at this depth. Silts were observed as matrixes within the gravels and showed a moderate to very
strong reaction to HCL.

3-4



SGW-39344, Rev. 0

4.0 CIVIL SURVEY

The boreholes were surveyed in accordance with applicable CHPRC procedures. Vertical survey
data were recorded using North American Vertical Datum of 1988 (NAVDS88) and the horizontal
coordinates were recorded using the Washington State Plane (South Zone) North American
Datum of 1983 (NADS83), with the 1991 adjustment for horizontal coordinates. Surveyed
locations of the boreholes are presented in Table 1-1 and Appendix E.
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5.0 WASTE MANAGEMENT

Wastes generated during the drilling and well completion activities (i.e. drill cuttings, purge
water, decontamination waste, miscellaneous waste) were managed according to site-specific
waste management plans. The site-specific plans followed during the drilling and well
completion activities associated with this report are listed below. A brief description of the
handling of vadose zone cuttings, saturated zone cuttings and purgewater are included in sections
5.1 through 5.3.

Wells 299-E26-77, 299-E26-79 and 299-E25-236

e Data Quality Objective Summary Report for the Disposition of Waste from Drilling
RCRA Monitoring Wells 299-E26-77 and 299-E26-78 at the Liquid Effluent Retention
Facility (LERF) and 299-E25-236 at the A-AX Waste Management Area, FY2008 (SGW-
37908, Rev. 0)

Well 199-N-165

e Data Quality Objective Summary Report for the Disposition of Waste from the Drilling of
Well 199-N-165 (C6693) in the 100-NR-2 Operable Unit, FY2008 (SGW-37907, Rev. 0)

51 VADOSE ZONE CUTTINGS

Drill cuttings (i.e. soils) from above the water table were stockpiled on plastic near the borehole,
throughout the drilling of the groundwater monitoring wells included in this report; no
radiological contamination or chemical vapor was detected that would impede the spoils to be
returned to the environment (RTE). Therefore, drill cuttings were spread on the ground in the
near proximity of the borehole.

5.2 SATURATED ZONE CUTTINGS

Drill cuttings were containerized in 55-gal drums beginning approximately 20 ft above the
anticipated depth to groundwater and continued through to TD. Free liquids from the
containerized saturated cuttings were decanted using a sump-pump connected to a purge water
truck and managed as purgewater (see below). Drummed saturated zone cuttings from each well
were transported to the Environmental Restoration Disposal Facility (ERDF) for disposal,
providing they met ERDF disposal criteria.

53 PURGEWATER

Purgewater was generated during the drilling below the water table and during the well
construction activities. All purge water was contained on site in a purgewater truck and was
transported to the modu-tanks at the Purge water Storage and Treatment Facility (PSTF). The
modu-tanks are evaporative storage/treatment units. Specific waste storage, handling and
transport requirements were documented in the Waste Packaging/Labeling Instruction Sheet
(Izzatt, 1990).
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6.0 WELL ACCEPTANCE

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

The acceptance process involves representatives from the drilling contractor, the buyer and the
buyer’s sub-contractors. Representatives from Blue Star Enterprises Northwest, GRAM, Inc.
and Soil and Groundwater Remediation Project conducted an inspection of the wellhead and drill
site, as well as a review of the well drilling and completion documentation.

Final well acceptance is documented by completion of a checklist and signatures from
representatives of the drilling contractor and the Buyer. Final well acceptance was completed for
all four wells on October 20, 2008.

Surveillance QA-EQA-SGRP-SURV-09-008 was issued documenting the acceptance of these
four monitoring wells. Punch list items noted during the well acceptance inspection were
successfully worked off. The surveillance was satisfactory.
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WELL SUMMARY SHEET

Start Date: &9 [o9/200%
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Page _-of 3.
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BOREHOLE LOG
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299-E26-79 (C6826)
Log Data Report
Borehole Information:
Borehole: 299-E26-79 (6826} | Site: Near LERF
Coordi (WA St Plane) GWL' {f1): 198,95 GWL Date: (972408
North (m) | Fast {m) Drill Date | TOC Elevation Total Depth (R) | Type
Unknown | L nknown [ { 1 nknown 224.0) 1 _Cable/rotry
Casing Information:
Outer Inside
Casing Type Stickup (R) | Dismeter{in.) | Diameter {in.) | Thickness(in) | Top(f) | B ()
Threaded Stee) -0.8% 9 5% 812 916 -0.8% 206

Borehole Notes:

Cabie toal drilling stopped at the basalt contact. Drilling was continued with rotary drilling with open hole to total
depth. Lopging was terminated at 3 [t below the bottom of the casing at 209 fi. A logging engineer measured the
casing diameter, rounding ta the ncarest 1/16-in. Zero reference (or logging mensuremoents is the ground surface.

Logging Equipment Information:

Logging System: Gianvna 31, ;cyrpi:l No.: (;?:T.P"glhl&l A

[ E ffective Calibration Date; | 123107 Calibration Reference: HIGLP-'C-027
| Logging Frocedure: HGLP -MAN 07 Rev. 0
Logging System: Gamma 51 ;y:;:' No.t :\I;:IU?UU 152
Effective Calibestion Date: | 110607 | Calibration Reference: HGLE-CCL?
I Logging Procedure: HGLP -MAN002. Rev. 1)
Spectral Gamma ing System (SGLS Run Information:
l.og Rua 1 2 3 Repeat
Date 09:24:08 025,08 09:25:08
Lopging Engincer Spatz Spatz Spatz
Start Depth (ft) 0.0 104.0 152.0
Finish Depth 1} 105.0 209.0 173.0
Count Time (sech 100 100 100
Live'Real R R R
Shietd (Y'N) N N N
MSA Inteeval (1) 1.0 1.0 2]
L.og Speed (Wmin) N/A NiA N/A
Pre-Verilication DLT21CAR DL731CAB DL731CAB
Star! File DL.721000 DL731000 DL731106
Finish File DL721108 DL731108 DL731127
Post-Veification DLT2ICAA DEL731CAA DL731CAA
Depih Retum Liror (in ) 0 N/A i 2
Comments No fine pain No fine gain N fine gain
adjustment made dj made | adjus! made
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Neutron Moisture System (NMLS Run information:
Log Run 4 S Repeat
Date 09:25/08 192508
Logging Lngiwer Spatz Spatz
Strt Depth () 0.0 1520
Finish Depth (1) 199.0 173.0
Count Time {sech |A] 15
Live/Reat R R
Shield 1 ¥/N) N N

MSA Interval (1t) 0.25 0.25

Log Speed (f/min) N/A N/A
Pre-Verification DHH62C AR DHH62ZCAR
Start Fike DHH62000 DHIEIG2797
Finish lile DHH6279%6 DHH62881
Pest-Verification DHH62CAA | DHHO2CAA
Depth Retum Erear {in } N/A +1.5
Comments None Nune

Logging Operation Notes:

f.ogging was terminated at 3 fi below the botiom of the casing at 209 ft. A centralizer was installed on the sondes,

Analvyis Notes:
[ Analyst: | Henwood | Date: | 12:09:08 1 Reference: ] GJO-TIGLP 163 Rev. 0}

Pre-run und post-run verifications for the logging systems were performed. The acceptance criteria were met.

A casing correction for a 9 16-in-thick steel casing was applicd to the SGLS data from the ground surface to 106 f1:
no carrection was applicd from 206 to 209 ti where it is presumed to be open hole without casing.  Ne corrections
are applicd to the neutron moisture data that are reported an counts per second.

SGLS spectrz were provessed in batch mode ustng AFTEC SUPERVISOR to identily individual energy peaks and
determine count rates. Concentrations were cafculated with an EXCFL worhsheet template identificd as

(4L Dec07? xls. using efficiency functions and corrections For casing, water, and dead time, as detcrmined from
annual calibrations. A correction for water inside the borehole was applied to data below 19895 fi.

Results and Interpretations:

Nu le radi lides were detected. A single detection of Cs- 137 using the routine processing soliware was
determined to be a statistical fluctuation and is not a valid encrgy peak.

All repeat data indi good repeatability.
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List of Log Plots:

Depth Reference is yround surface

Manmade Radionuciides (0-220 f1)

Natural Gamma Logs (2 pages)

Combination Plot { 2 pages)

Combsnation Plot { 0-220 ft)

‘Total Gamma, Dead Time & Moisture (0-270 ft)
Repeat of Natural Gamma Lags

Moisture Repeat Section

PGWIL groundwater kevel
TOU  wpolcasing
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HGLP-LDR-293, Rev. 0

299-E25-236 (C6542)

Log Data Report
Borehole Information:
Borehole: 299-E25-236 (C6542) | Site: Near 241-A Farm
Coordinates (WA St Plane) GWL' (ft): 294.65 GWL Date: 09/12/08
North (m) East (m) DrillDatt | TOC’ Elevation Total Depth (ff) | Type
Unknown Unknown 09/08 | Unknown 329.0 |__Cable Tool
Casing Information:
Outer Inside
Casing Type Stickup (f}) | Diameter (in) | Diameter (in) | Thickness (in) | Top (ff) | Bottom (f)
Threaded Steel -0.6 113/4 103/4 1/2 -0.6 140
Threaded Steel -0.6 95/8 811/16 15/32 -0.6 329
Borehole Notes:

A logging engineer measured casing diameters employing a caliper and steel tape and rounding to the nearest
1/16-in. The driller reported the casing depth. Zero reference for measurements is the ground surface.

Logging Equipment Information:

. Type: 60% HPGe
Logging System: Gamma IN Serial No.: | 45TP22010A
Effective Calibration Date: | 03/28/08 | Calibration Reference: HGLP-CC-031
| Logging Procedure: HGLP-MAN-002, Rev. 0
. . Type: 60% HPGe
Logging System: Gamma 4L Serial No.: | 47TP32211A
Effective Calibration Date: | 12/31/07 | Calibration Reférence: HGLP-CC-027
| Logging Procedure: HGLP-MAN-002, Rev. 0
. Type: NMLS
Logging System: Gamma IM Serial No.: | H340207279
Effective Calibration Date: | 05/06/08 I C-libi"n’tign' Reference: HGLP-CC-032
| Logging Procedure: HGLP-MAN-002, Rev. 0
. Type: NMLS
Logging System: Gamma 4H - SeriatNo.: | H310700352
Effective Calibration Date: | 11/06/07 | Calibration Reference: HGLP-CC-02
| Logging Procedure: HGLP-MAN-002, Rev. 0

Spectral Gamma Logging System (SGLS) Log Run Information:

Log Run 4 SRepeat 3 9 Repeat
Date 09/02/08 09/02/08 09/15/08 09/15/08
Logging Engineer McClellan McClellan Spatz Spatz
Start Depth (ft) 0.0 126.0 329.0 295.0
Finish Depth (ft) 139.0 139.0 137.0 276.0
Count Time (sec) 100 100 100 100
Live/Real R R R R
Shield (Y/N) N N N N
Page 1
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Log Run 4 S Repeat 3 9 Repeat
MSA Interval (ft) 1.0 1.0 1.0 1.0
Log Speed (1/min) N/A N/A N/A N/A
Pre-Verification AN111CAB [ AN111CAB DL711CAB DL711CAB
Start File AN111000 AN111140 DL711000 DL711193
Finish File AN111139 ANI111153 DL711192 DL711212
Post-Verification AN111CAA ANI111CAA DL711CAA DL711CAA
Depth Return Error (in.} N/A 0 N/A + 4.0
Comments No fine gain No fine gain Fine gain adjustment No fine gain
adjustment adjustment made after files 004, adjustment made
made made —013, -042

Neutron Moisture Logging System (NMLS) Log Run Information:

Log Run' 1 3 3 Repeat, [3 7 Repeat
Date 08/29/08 09/02/08 09/02/08 09/12/08 09/12/08
Logging Engineer McClellan McClellan McClellan Spatz Spatz
Start Depth (f) 0.0 79.0 126.0 137.0 276.0
Finish Depth (ft) 80.0 140.0 140.0 294.75 292.0
Count Time (sec) 15 15 15 15 15
Live/Real R R R R R
Shield (Y/N) N N N N N
MSA Interval (ft) 0.25 0.25 0.25 0.25 0.25

Log Speed (f/min) N/A N/A N/A N/A N/A
Pre-Verification AMO042CAB | AMO043CAB AMO043CAB DHHS52CAB DHHS2CAB
Start File AMO042000 AMO043000 AM043245 DHH52000 DHHS52632
Finish File AM042320 AMO043244 AMO043301 DHH52631 DHH52696
Post-Verification AMO42CAA AMO43CAA AMO43CAA DHHS52CAA DHHS52CAA
Depth Return Error (in.) -0.25 N/A 0 N/A N/A
Comments None None None None None

Logging Operation Notes:

Maximum logging depth was 329 ft before the SGLS sonde unweighted. A centralizer was installed on the sondes.

Analysis Notes:
| Analyst: | Henwood | Date: | 12/08/08 | Reference: | GJO-HGLP 1.6.3,Rev. 0 |

Pre-run and post-run verifications for the logging systems were performed. The acceptance criteria were met.

A casing correction for a 1/2-in.-thick steel casing was applied to the SGLS data from the ground surface to 140 ft
for SGLS log runs 4 and 5. For log runs 8 and 9 from 137 to 329 ft, a correction for a 15/32-in-thick steel casing
was applied.

SGLS spectra were processed in batch mode using APTEC SUPERVISOR to identify individual energy peaks and
determine count rates. Concentrations were calculated with EXCEL worksheet templates identified as
G1NMar08.x!s and G4LDec07.xls, using efficiency functions and corrections for casing, water, and dead time, as
determined from annual calibrations. A correction for water inside the borehole was applied to data below 294.65 ft.

Page 2
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Results and Interpretations:

No manmade radionuclides were detected. Detections of Cs -137 using the routine processing software were
determined to be statistical fluctuations and are not valid energy peaks.

All repeat data indicate good repeatability.

List of Log Plots:

Depth Reference is ground surface

Manmade Radionuclides (0-350 ft)

Natural Gamma Logs (3 pages)

Combination Plot (3 pages)

Combination Plot (0-350 ft)

Total Gamma, Dead Time & Moisture (0-350 ft)
Repeat of Natural Gamma Logs (2 pages)
Moisture Repeat Sections

! GWI. ~ groundwater level
2 TOC —top of casing

Page 3
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HGLP-LDR-289, Rev. 0

199-N-165 (C6693)

Log Data Report
Borehole Information:
Borchole: 199-N-165 (C6693) [ Site: 100-NR-2
Coordinates (WA St Plane) GWL' (ft): 73 GWL Date: 10/06/08
North (m) East (m) DrillDate | TOC® Elevation Total Depth (ff) | Type
Unknown Unknown 10/08 | Unknown 84.8 1 Cable
Casing Information:
! Outer Inside
Casing Type Stickup (ft) | Diameter (in.) | Diameter (in.) | Thickness (in.) { Top:(ft) | Bottom (ft)
Threaded Steel -1.9 95/8 83/4 7/16 -19 84.8

Borehole Notes:

A logging engineer measured casing diameters employing a steel tape and rounding to the nearest 1/16-in. The zero
reference for measurements is the ground surface.

Logging Equipment Information:

. Type: 60% HPGe
Logging System: Gamma 4 L ~ Serial No: | H4TTP32211A
" Effective Calibration Date: | 12/31/07 | Calibration Reference: | HGLP-CC-027

| Logging Procedure: HGLP-MAN-002, Rev. 0

1 . : Type: NMLS
Logging System: Gamma 4 H with AmBe source Serial No.: H310700352
Effective Calibration Date: | 11/06/07 | Calibration Reference: [ HGLP-CC-021

[ Logging Procedure:
ing System (SGLS) Log Run Information:

HGLP-MAN-002, Rev. 0

Spectral Gamma Lo

Log Run - I 2 Repeat
Date 10/06/08 10/06/08
Logging Engineer Spatz Spatz
Start Depth () 32.0 74.0
Finish Depth (ft) 0.0 66.0
Count Time (sec) 100 100
Live/Real R R
Shield (Y/N) N N
MSA Interval (ft) 1.0 1.0
Log Speed (f/min) N/A N/A
Pre-Verification DL741CAB DL741CAB
Start File DL741000 DL741083
Finish File DL741082 DL741091
Post-Verification DL741CAA DL741CAA
Depth Return Error (in.) 0 0
Comments No fine gain No fine gain
adjustment made. adjustment made.
Page |
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t 0 l [ e 7" established 1959

Hanford Office
HGLP-LDR-289, Rev. 0

Neutron Moisture Logging System LS Run Information:
Log Run ] 3 4 Repeat
Date 10/06/08 10/06/08
Logging Engincer Spatz Spatz
Start Depth (ft) 0.0 65.5
Finish Depth (ft) 73.0 72.5
Count Time (sec) 15 15
Live/Real R R
Shield (Y/N) N N
MSA Interval (ft) 0.25 0.25
Log Speed (f/min) N/A N/A
Pre-Verification DHH72CAB DHH72CAB
Start File DHH72000 DHH72293
Finish File DHH72292 DHH72321
Post-Verification DHH72CAA | DHH72CAA
Depth Return Error (in.) N/A -1
Comments None None

Logging Operation Notes:

Maximum logging depth was 82.6 ft before the SGLS sonde unweighted. A centralizer was installed on the sondes.

Analysis Notes:
| Analyst: | Henwood | Date: | 11/18/08 | Reference: | GJO-HGLP 1.6.3, Rev. 0 |

Pre-run and post-run verifications for the logging systems were performed. The acceptance criteria were met.

A casing correction for a 7/16-in.-thick steel casing was applied to the SGLS data. Moisture data are reported in
counts per second (cps) as there is no calibration available to convert to volumetric moisture for the 8 3/4 in. ID
casing.

SGLS spectra were processed in batch mode using APTEC SUPERVISOR to identify individual energy peaks and
determine count rates. Concentrations were calculated with an EXCEL worksheet template identified as
G4LDec07.xls, using an efficiency function and corrections for casing, water, and dead time, as determined from
annual calibrations. A correction for water inside the borehole was applied to data below 73 ft.

Results and Interpretations:

No manmade radionuclides were detected. A detection of Cs-137 at a depth of 6 ft using the routine processing
software was determined to be a statistical fluctuation and is not valid.

NMLS data indicate some variability.

All repeat data indicate good repeatability.

Page 2
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List of Log Plots:

Depth Reference is ground surface
Manmade Radionuclides

Natural Gamma Logs

Combination Plot

Total Gamma, Dead Time & Moisture
Repeat of Natural Gamma Logs
Repeat of Moisture

! GWL — groundwater level
2 TOC ~ top of casing
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Lo [ [ er » cstablished 1959

Hanford Office

HGLP-LDR-295, Rev. 0

299-W26-77 (C6455)
Log Data Report
Borehole Information:
Borehole: 299-W26-77 (C6455) 1 site: LERF
Coordinates (WA St Plane) GWL! (ft): 203.6 GWL Date: 08/27/08
North (m) East (m) DrillDate | TOC Elevation Total Depth (fty |  Type
Unknown | Unknown 08/2008 | Unknown 230 | Cable/Rotary
Caging Information:
Outer Inside
Casing Type Stickup (ft) Diameter (in.) Diameter {in.) Thickness (in.) | Top (ft) | Bottom (ft
Threaded Steel -2.0 9 11/16 8 9/16 9/16 =2.0 230

Borehole Notes:

The zero reference is the ground surface. Cable tool drilling stopped at the basalt contact. Drilling was continued
with rotary drilling with open hole to total depth. Logging was terminated at 3 ft below the bottom of the casing at
208 feet. A logging engineer measured the casing, diameter and rounding to the nearest 1/16-inch

Logging Equipment Information:

. . Type: 60% HPGe SGLS
Logging System: Gamma 1N SerialNo; | 45TP22010A
Effective Calibration Date: | 03/28/08 | Calibration Reference: HGLP-CC-031, Rev.0

Logging Procedure: HGLP-MAN-002, Rev. 0
Type: NMLS
Logging System: Gamma 1 M Serial No.: l H340207279
Effective Calibration Date: | 05/06/08 | Calibration Reference: HGLP-CC-032
| Logging Procedure: HGLP-MAN-002, Rev. 0

Spectral Gamma Logging System (SGLS) Log Run Information:

Log Run ! 1 2 Repeat
Date 08/27/08 08/27/08
Logging Engineer McClellan McClellan
Start Depth (ft) 208.0 0.0
Finish Depth (ft) 0.0 21.0
Count Time (sec) 100 100
Live/Real R R
Shield (Y/N) N N
MSA Interval (ft) 1.0 1.0
Log Speed (ft/min) NA NA
Pre-Verification AN100CAB ANI00OCAB
Start File AN110000 AN110209
Finish File AN119208 AN110230




SGW-39344, Rev. 0

toller bl 1959

Hanford Office
HGLP-LDR-~295, Rev. 0
Log Run, 1 2 Repeat
Post-Verification AN110CAA ANI110CAA
Depth Return Error (in.) Vs low 0
Comments Fine gain None
adjustment
made before-
AN110151 &
AN110153

Neutron Moisture Logging System (NMLS) Log Run Information;

Log Run B 4 Repeat
Date 08/27/08 08/27/08
Logging Engineer Pope Pope
Start Depth (ft) 0.0 170.0
Finish Depth (ft) 203.5 190.0
Count Time (sec) 15 15
Live/Real R R
Shield (Y/N) N N
MSA Interval (ft) 025 0.25
Log Speed (f/min) NA NA
Pre-Verification AM041CAB AMMICAB
Start File AMO041000 AMO041815
Finish File AMO041814 AM041895
Post-Verification AMO41CAA AMO41CAA
Depth Return Error (in.) NA 0
Comments None None

Logging Operation Notes:

Data were collected using Gamma 1, HO 68B-3574. SGLS pre- and post-survey verification measurements were
acquired in the Amersham KUTh-118 field verifier. NMLS pre- and post-survey verification measurements were
acquired in the AmBe standard. Maximum logging depth for the SGLS was 208.0 ft before the sonde un-weighted.
Maximum logging depth for the NMLS was 203.5 feet. A centralizer was installed on the sondes.

Analysis Notes:
[ Anmalyst: | LEGLER | Date: [ 12/09/08 | Reference: | GJO-HGLP 1.6.3,Rev.0 |

The pre- and post-survey verification measurements met the acceptance criteria for the established systems.
A 9/16-in thick casing was applied to spectral data for depths to 205 ft, leaving 3 ft of open borehole uncorrected.

SGLS spectra were processed in batch mode in APTEC SUPERVISOR to identify individual energy peaks and
determine count rates. Concentrations were calculated in an EXCEL template identified as G1NMar08.xls, using an
efficiency function and corrections for casing, dead time, and water as determined from annual calibrations.

Results and Interpretations:

Cs-137 was detected at a few isolated depths, but inspection of the individual spectra indicates that these detections
are statistical fluctuations and do not contain valid energy peaks.

The KUT plots show good repeatability. The Moisture Repeat plot shows good repeatability.
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List of Log Plots:
Depth Reference is ground surface

Manmade Radionuclides

Natural Gamma Logs

Combination Plot (0-120 ft)
Combination Pot (110 — 230 ft)
Combination Plot

Total Gamma & Dead Time

Total Gamma & Moisture

Repeat Section of Natural Gamma Logs
Moisture Repeat Section

' GWL - groundwater level
1 TOC - top of casing
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299-E26-77 (C6455)
Natural Gamma Logs
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WELL CONSTRUCTION REPORT
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WELL CONSTRUCTION SUMMARY REPORT"

Start Date; 3 [3&(0 )

Finish Date: {35 (08

| . . Page_} of 2
wel 10;_ (b5 H) [Well Name: 944~ £3 €~ D3U, | Approximate Location: {4 /. ¢F W)~ & ?mi-w ook
|-Project: - ng \JJQ“\ Other Companles: (,.(( A, Twne.
Geologist(s): T+ Tueeahdn T‘de \
Drtling Company: Rlve Skar $uderpare - ““"“3
Driller: Licensa #: ﬁ
TEMPORARY CASING AND DRILL DEPTH DRILLING METHOD HOLE DIAMETER (in.) / INTERVAL {ft)
*Size/Grade/Lbs. Per Ft. Interval Shoe 0.D./1.D. Augar: Diameter From to
Wiy, (s, 0.0 -1\38 \W&“/\Q”q“ Cable Took ¥ Diameter_1\Y4_From 0:0 to 14O
\
450", 5. A38 -3t | q¥g 934" | ArRotary: Dlameter_4%8 From_{4o 10333
o | AR. wiSonlc; Diamet From o
e T Diamat From o
_ Diamater From to
“Indicate Welded (W) - Flush Joint (FJ) Coupled (C) & Thread Design Diameter From to

Uake Thiread

[P A

Driting Fluid: L e

ool ey

Total Dritled Depth: 234.3, [Hols Dla @ TO:

‘Total Amt. Of Water Added During Orilling: ~ F S.,,l\.v. 5

Well Straightness Test Results: V2ass - Static Water Lavel: )-4Y4.S Fd Date: “I 10 ioa
. GEOPHYSICAL LOGGING
Sondes (type) Interval’ Date Sondes (typs) Interval Date
COMPLETED WELL . .
H‘f Schn.jo ! §‘uh\,¢;§ 5&5,\ 38 -8 | v ] — Nateenl Caenin l\&«‘m’m\ N4.3-284 | — —
W Sc\n.\O/u.\ Wt Smp s - 0.0l v [30-dd S en Sand 228.9 - 33%.3 113,34 fifjlode
urfse 2%0.0 -8k | v | — Bodedle Crlles [2833 -2835 |34 | —
‘ Q«“mk QW\M“ 3.5 -361.0 ?J\ -
— Conded Berdongle Pellels [30%0 -2634 {332 | —~
OTHER ACTIVITIES
Aquifer Test: l - Well Decommisslon: 'Yes:‘ ]No ) TData:
Description: - N Description: .
WELL SURVEY DATA (if applicabla) -
. ‘Protect(ve Casing Elevation:
Washlngton State Plane Coordinates: Brass Survey Marker Elevatlon:

COMMENTS / REMARKS

'A.!g |\ TO ol ALE ﬂ ﬂ tt gski mAn sl; dt— DM!’QAN:‘C /AS-\m

AH km?l“" tAt-\Aa ch-u-hl Covu~\)|mt\l\.n(—!

C-1

Reported By: * Title: Signature: Date:
T Bnguecl Grslogisk L Bl oo 3005
g R ) A-8003-858 (04/03)
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WELL CONSTRUCTION SUMMARY REPORT

Start Date:

8(3blo008

Finish Date: 4{25 2008
Page_ 2 of .

o

wetip: ( 654). [ welt Name: 344~ E35-33L | Approximate Location:(x). o U3~ A 'Fumm\\w. Qoo E.
Project R (R -~ A—miys e W\ | other compeniss: G RAM. Tac.
Driling Company: lee Gaologlst(s) T. Theaoln  T- Sursvell
- . trackmy
Driller: License #: . [
TEMPORARY CASING AND DRILL DEPTH DRILLING METHOD HOLE DIAMETER (in.) / INTERVAL (ft)
*Size/Grade/Lbs. Per Ft, Interval Shoe O.D./LD. Auger: _Diameter From to
(Sex 0g 1) - Cable Tool: Dl From to
T
e " e Alr Rotary: - Diemeter From to
[ — A.R.w/Sonlc: Diameter From to
[ U, ’ Diameter From to
- DI From. to
Yndicate Welded (W) - Flush Joint (FJ) Coupled (C) & Thread Déslgn Diameter From to
oo - - PR iis Drifling Fluid: ( <. ﬂn 1\ LenlRTIT T,
Tota! Drifled Depth: ] Hole Dia @ TD: ‘{ Total Amt of Water Added Dur{ng Drilling:
Well Stralghtness Test Results: Static Water Lavsl: I Dgsg.
GEOPHYSICAL LOGGING
Sondass (type) Interval Date Sondas (type) Interval Date
. COMPLETED WELL » .
R . Slot Interval Mesh
Size/Wt./Materlal Depth Thread Size v Type Annular Seal/Fitter Pack Yolume Size
(Ser_pee D I | Besdas 234 - 810 [35.qp0d
— Botlaad Cvart (aron | Bil0 - 00 | 4 | —
OTHER ACTIVITIES
Aqulfer Test: . T Well Decommisslon: I Yes I-No: ’ Date:
Description % Description:
1 WELL SURVEY DATA (if applicable)
-] Protective Casing Elevation:
| Washington State Plane Coordinates: Brass Survey Marker Elavation:
' COMMENTS / REMARKS
! Repon_eg_ By: Title: Signature:

13% /o8

C-2

A-B003-658 (04/03)




SGW-39344, Rev. 0

WELL CONSTRUCTION SUMMARY REPORT

Start Date: *{ 36 [ D00

Finish Date:*®{ 4| 9008

Page | _of _\ |

Well ID: (,[.)(,QS LWeII Name: } Aa. AI-1LG&S

Approximate Location: AIE 4% Bonme v kk shbskg ggg,\QON

Project R CRA !éldlﬂ;lmglmm,&m inetl)

Other Companles: ("&M Tace

Driling Company: @lee Stac S.V\\-&m\k

Geologlst(s): T, R s werll

Driller Liconse #:

) TEMPORARY CASING AND DRILL DEPTH DRILLING METHOD HOLE DIAMETER (in.) / INTERVAL (ft)

*SkelGrade/Lbs. Per Ft. Interval 8hoe 0.DAD. | Auger: - Diameter From to

AV [(.5- 00 - b.s | \\He"[\04'|cable Took: | )( Diameter 4%/ _From ©:9 -to 8b

q "{3"‘ l¢.s. 0.0 - 3h34 q'*le"l 83/'-|“ Alr Rotary: Dlameter \*[8 From 0. O to_6-S

- ) A.R. w/Scnic: Dlameter From __ to

e ‘ ‘ Diameter From to

- Diameter From to

‘Indicate Welded (W) - Flush Jolm (FJ) Coupled (C) & Thread Deslign Diameter Erom o

Uak. Thrend

Drilll‘ng'Flﬂ'd L\J,\

Total Amt, Of Water Added During Driling; 1. $ 4l

Total Drllled Depth: 9. 4 ‘\4;1 HoleDla @ TD:_ 4°%lg"

| Well Straightnass Test Results: Passed Static Water Leval:* F1. 3" ]Date: ‘°"I°9
GEOPHYSIGAL LOGGING
Sondes (type) Interval Date ) Sondes (typs) Intervat Date
COMPLETED WELL
Slot . Intervatl Mesh
Size/Wt.Materlal Depth Thread Size Type . Annular SealiFilter Pack Volume Size
<L‘“ 10 &\ 854  -93.89 v . Y\N"{ﬂ-\ (4«‘1\\ !!}n&ﬁ\ 8—6—& - 854 — o
w | flod. ses g | 8288 - 8288 | o/~ Dyo-doHSihicn Sand 854 -b345 94340 10-3
[4cf5ch. A0 [shumless sbel 8381 -33.00 | 7 | — Rodwie Ocliels 305 - ol hoou | 3e"
: . - R é \ C Wes LlL4p - A5 14.4p 4&8
. . ¥ | b 1494y - 00 {73 |—
OTHER ACTIVITIES
Aquifer Test: _ . ' r Woell Dec ission: .!Yes': INo: lDate:
Description: % Description: )
WELL SURVEY DATA (if applicabla)
Protective Casing Elevation:
Washington State Plane Coordinates: Brass Survey Marker Elevaﬁon
' COMMENTS / REMARKS
Well T * ALL 012 cioiled onla side o4 ?n\a\mc Cashng:
A’ﬂ_km@mq_sm&_umi,_{nm asumad's
- q
: Reportsd By: Title: %ﬂature: Date:
T&.\sm\\ (J‘ua\qats"“ fera ﬁmu ((?/q/ o8
i . — A-8003-858 (04/03)

C-3
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SGW-39344, Rev. 0

Start Data: QS'{'( z ZZQGK

WELL CONSTRUCTION SUMMARY REPORT Finish Date: e o
. ~Paga___of 1 _
Well ID: €. {o4Ss IWeu Name: 29 - E2.L~FF Approximate Location: Yn &3, ¢ LEr L
Project: - 26 2CRA& WeNs LERF Other Companes: (:I E_AMﬁ_?‘S ‘Q;\\.u;-= En
Driling Compeny: R\w e Dl Eubergises Geologist(s):
[Driler; _\ 212!"-5 ﬁ s c kng&;\ License # 28519 S Se
ORARY GASING AND DRILL DEPTH DRILLING METHOD HOLE DIAMETER (in.) / INTERVAL (ft)
*Size/Grade/Lbs, Per Ft. interval Shoe 0.D.A.D. Auger: Diamet From to
%’ : G| D - 243 (9% /2% " | CabieTook: o/ Diameter 3 78" From__ (> __to_2e4.§
) [ N i Al Rotary: " Diameter %' From 2095 10 2.32.%
—— " |A.R. w/Sonic: D|3"“6l9f From to :
[ — Dlameter From o
. . | Diameter From to
*Indicate Welded (W) - Flush Joint (FJ) Coupled (C} & Thread Design Diamet From to

X Cope. Thad

| Driting Fidid:_(, vy N e

‘| Total Dritled Depth: 222, § J'Hf:le pa@Tp:_ 3"

Total Amt. Of Water Added During Drillng: 2.0 aa\S

Well Stralghtness Test Results: N /4

Static Water Level:  26) T l Date: og/;z {2ooy

GEOPHYSICAL LOGGING
Sondes (type) Interval ' Date Sondes (type) Interval Date
. COMPLETED WELL
- . Slot Interval Mesh
Size/Wt/Material Depth Thread Size Type Annular Seal/Fliter Pack V,plumo She

_Z30% - 1946 gt 50

471 O s suwnp 22EL - 2254 ] Nl
4 5.8 e v | 228\ - 2e3S|

0%y |Caakect \ng.«.\- Q;“e.!rs

G - 15k ) s8] 24"

A

o \omdiae 12830, - 11ioS [ B3 ¥ g

4 S 1D 5.5 it | ZOKT - [ Vo

EeMoid conpen oS - o Jpst] —

" OTHER ACTIVITIES i )
Aqutfer Test: IDate: Well Decommission: t{es: TNo: wTDate:
Description: Description: '

WELL: SURVEY DATA (if applicable)

.Protectlve Casing Elevation:

Brass Survey Marker Elevation:

Washington State Plane Coordinates:

COMMENTS / REMARKS

Reported By: . Title:

S. %e—x \’é‘vs (?oolnj;sl'

. Signatuge: . Date:
= 7 o
4 , _%-Ega-esa (04/03)



SGW-39344, Rev. 0

WELL CONSTRUCTION SUMMARY REPORT

Start Date: o<r,/o9,/:.oosr
Finish Date: 16]o72./2008
Page _t__of

wello: Cla¥2.0o | Well Name: 299263 Approximate Location: } w e 22 . £
Projoct: M-78 2L 2-A wieNs (LERF) Other Companles: (~2.AM, Solle. EV:
Drilting Company: _ i e Gealogisi(s): ! N '
1odter_Kq wiWe Voo 0ed License #: U Sewion s L R cuyil
" TEMPORARY CASING AND DRILL DEPTH DRILLING METHOD - | HOLE DIAMETER {in.) / INTERVAL (ft)
. *Size/GradelL.bs. Per FL Interval Shoa O.DJD. | Auger: ' Diameter From to .
is_/_i_"_r_nzhm Gheed O - 26l 7_%”/?/2_ Cable Tool: ~ Diameter i?é" From_ & _to_Zobk
I Alr Rotary: " Diameter ' From 20l _to 2243
e T ——— AR. w/Sonic: Diameter From to
— Diameter _ From to
- Diameter From to
" *Indlcate Weldéd (W) - Flush Joint (FJ) Goupled (C) & Thread Design Digmet From to

‘_'_2.9-_&?&“:&

“] Driling Flud: 100 e’

Total Amt. Of Water Added During Drilling: 5°¢) aesls
J,

Total Drilld Depth: 2264, 7-(,. | Hole Da@TD:F"

Well Stralg)iness Tost Results: Static Water Level: 7. Date: 22
- GEOPHYSICAL LOGGING
Sondes (type) Interval Date Sondes (type) Interval Date
COMPLETED WELL
Slze/Wt/Material Depth Thread g::; Type Mnu":'::ml.r pack . Volume l:?zs:
- ) 2o |
" G 10 5.5 seep |223% - 2208| v N/ (Colocade silie Samed | 22436 JEUK | 50 03| Top
| wic ] 4
[ < IR O I Y Y Weke, | 1838 - a5 2048 [347
. *
4 SelAn 5.5, viger 1352 - Z‘-—’L‘j" v~ AIHA' o canular benlomide | 185:0 - 10:2 (a5 7Q
| I —— - or‘\'\aw\o\ Cement |10:2 - ——Jg——SI‘IHf" i
OTHER ACTIVITIES .
Aquifer Test: TDate: Well Decommisslon: Ees: MO: lDate:
Description: ) Description:
WELL SURVEY DATA (if applicable) /f/df - ve S
4 f urucl kgé = Z
Protective Caslng Elevation: Hx Lme ..
Washington State Plane Coordinates: Brass Survey Marker Elevation: 4 A @ (0 /3/} P

COMMENTS / REMARKS

Reported By: . Title:

_Signature: . . Date:
7y ¥

S. i{g&p_v\ C?va;éjfs/'

A"8003-658 (04/03)

C-5
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WELL DEVELOPMENT DATA
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SGW-39344, Rev. 0

.! 4

WELL DEVELOPMENT AND TESTING DATA

Well ID;
CUSYZ

Well Name:
2o -E25~-23

Waell Location:

W. oc z4d2-A E\I*pomx—or 200-€

Date:
4-2+4-°8

Reference Measuring Point {uniess otherwise noted): TOP OF OUTER CASING (TOC) -

Has the well been surveyed? O Yes No Baes the well have a cement pad? O Yes & No
~|[PART 1 PART 4
STATIC WATER LEVEL:
. . Last Recorded Current
3
StartofJob 243.3) ' e Measurements Measurements
Endofdob a7, Yo' To& Date: alz3/08 Date: 9 /1|08
DEPTH TO BOTTOM: . : . ’
Startof Job 3iire ! c [T
&w.-' gi;:zwog __——‘.___‘#._.___'.
Endofdob 331 ¢! Tof )
—— |., L
WELL DEVELOPMENT DATA A .
; e B e e
Pump Model - 5-/7‘: Eennlelin E'..f-iﬁL v' Ground Level
intake Depth 3,5,-,_ |,,, / 2‘\9 qt‘o s i
Starting Turbidity 791y, /  4.3% 300"
" A= 2o5— A= 3.10
Pump Start Stop Flow Rate — R
toll H3o ~83.3,0: | B7 2.2’ B'= 2.20
- PA a.84"
A28 st ~33.3q9w\ C= C'= a %‘{-
A row afadleg D
L]
) ] Are there any reference marks on the casing stings? O Yes ;Xf No
Total Pumped 144,43 , .\ PART 5 R :
Final Turbidity ;”s’.‘;“”m / :’_‘;’;": COMMENTS: FietD “cALtBRATION"
o 2i00P TURBIDIMETER
XD SN/Ral PSI ;. -
. nge (PSI) 1o?%/sz|a 3 v
PART 3 0-18 ! 4.8Y wrd Y
INSTANTANEOUS SLUG TEST 0-100: 43.% pry 48.0um (Abve Pron)
Static Water Level (TOC) : O-1000 S0y 544 pro (AGVE Rpuns)
Transducer Depth / HAcH Sewsion 1S (ph/condvebiviia -
. > " ¥ c.u'lvl-‘-l-‘n"v_-‘e
Bassline Start V\o%“;, 4 449’ s £
Injection Start - plo® kI X7 1905 aShm 119 .-$/=..
Baseline Start / '°‘ Pl A
Withdrawal St61t -
Slug V ﬂéne _
SN/Range (PSI)
Prepared by (printhame): Sj natuz j /L/ . Date:
; M?) TBu\sm\\ ) Z.ﬁm«/f/\ ‘/QL'(OB
Reviewed b t name): /| Signature: Date:
C Walker %M 10/r¢ [0 8

D-1

A-6003-644 (03/03)




SGW-39344, Rev. 0

FIELD ACTIVITY REPORT - DAILY DRILLING

Page_1 _of 23

Date: 9-724-09g

Well Name:

ZA%- ELS - 2Bl WalllD:  cus4dz

g

A-6003-851 (REV 1)

Location: w3, o4 242-A Fyapermlec, Zoo-€° Report No.. 44~ | ¥ L (ofwy/og
' Start o Finlsh Total
Time ‘0630 Time __ lvd o Time [0 hes
Hole Depth/Csg - [~ Hole DeptNCsé -1 —~__ | Hole Depthicsg - /=
Reference Meastring Point ' CasingStringNo. 1 2 3 4 _____ Rod Size: "
GROUND SURFACE See Report No. 1 :
Time/Depth Description of Activitiss/Operations with Depth
Erom To (Attach applicable drawings and document straightness test results)
LYAY) ‘obols Pob M#\j- . !
0645 0340 | Deitlery gvvl.‘oarg-""ty Le.aa~ RYALY alevl.l-rm»l" aebivilies.
934 0349 | DTE ingsed @ Fin “' Tee ., DTW k.u..& g Z43.31" voc.
< gee T | TTEAT Drille T R sl 3 -\r\nsd«g’
sl $218__.~Z_o_'p$tp) -’va; He kg\t Popp = SHP Frunklin
Elechric sobmacsible [ 8 £ fomn Ll b MFLM , Tnlake 2.6 fF
(n;» f:tﬂx‘-u\:::l -k-'-.?r' = s’ + ss £+ prpps 320.9 2
—teat. i, ~%'4—Tﬁ#‘35~ : _ :
s ?\oml‘p Jo Aq.;'“i- . beod Lreld cadibrnle ll:LmML(-r gt
092§ 'ng webee Mvele on sile. Tudiel o= 18.536 # Wa0.
ﬁ%o N—a L(w_‘) foe  dethlers Vo eyate p ment.
1011 Slaed Rrap best (Silver Wb \\) Sa £s: 2 —Ccr— J..L-\—QJS
1014 Flow rmbe  buckeah Jegh p;r(am-u-\ Saal [94e =~33.3 qq\ Lanin, :
Fi <—C-L easite (v "bcwl“-' K dol:lw(j_-k ob\m—ﬁ_ﬂ__!*m_gL_____q
1ok Final L,LLA = 0.5¢mm. . Faal xp = /8.581" Hho S
Flinrake bukeh Lk = Sl [9sec = + 313 g pe.
130 Prmp shof .AC Test *1/ #AQ_JML ’DJ-‘ z(;LIu.c wpz)
2"-\'&4__-&( rtcovﬁ
133 Breale b lw\ck.
IQQ ve .
1309 | beo. { . Beewell) dokes sile over
V310 / e \ i <
~ \3}0 Sthc:‘\:(.t. cak. : \ 98.9" bas .
Ve | — P.L...n\? Loth Seb o G onmg et )8 EEL e D )
Reportsd By: Teys Ly birs T Rusine) ReviewedBy: [/, 4.(Va lkas -
Tite: Creolog, o Date: */3 Title: 5ca/o:3, : !Date: (9/{7[&
Signature: M Signature: /ﬁ %z%

D-2




SGW-39344, Rev. 0

FIELD ACTIVITY REPORT - DAILY DRILLING Page_2 of 3
Continuation Page Date: q;}q, - o8
Well Name: aa~ ED)$-D3L welllD: ( (S43
Location: W. g¥ JWL-A SUMQ:!&QL._}O" £. Continuation of Report No.; +q— (9 ) (o/«/q;
Time/Depth : T
Description of Activities/Operations wlth Depth
From To
<~ \s Tkie) wo= D.Yet & Wo0.
335 [\ |9 5:\ Y. [ &h‘\s

AL | \B5o ;‘ou rm\-c \)u.e‘q'\‘ \'CS"T %’\\ /q Sec s ~ 333 LS
1350 \35 1 | Sonal dachidiby = 0.5 w10 Cial x0- LH;\H tou,

S e 'R me donk ofF . Test B3 cale) and Teck BY (Silver W 3) m,k alel

/ \SYo ar usq\:e“: \1 \ mm#l?bmﬁ
\g 0 ISSS- Q—ooovw 5 S"mmé “n\\;vs nmn H.W\n\l.l. |
issg| Ttmm_p.pe_#m‘a__ﬁmaw
L ji6to | og= 33l F*Toc. __OTw= 29z.4° \,55

626 ’ Cu,a L..L soles
i
P
e
_
/
/
/
ot ~
wsed. .
g‘lay
/
]
- Rl N CorE— W Y/
Reported By: 1. Y Reviewed By: D . alfer
Tite: Loasdt | pateA>4fog | Title: é,»_-a/a? sk | oate: (e/«{,ég
Ebnaﬁuﬂa i%m }/( ’ Signature: %M

A-8003-652 (04/03)

D-3



SGW-39344, Rev. 0

FIELD ACTIVITY REPORT - DAILY DRILLING Page 3 ol _3_

L Continuation Page pate: 4 (3, f08
WoliName: D44- £35~2\3h Well ID: [ 554
Location: [A[. A D42 -4 me,.\-‘-w\ S~ 6 Continuation of Report No.."H4- { 3 L (a/((ﬁ ¥

Time/Depth AR : S :

Description of Activities/Operations with Depth
From To .
Tt |vime  [¢o | Tura. a1 Cond Tavg
lozd |18.585 | 2.34 8s3 | W’

1033 118,570 | L35 8.14 4a3 18°C

105\ [\¢.€76} V00 [862 | $28 [4.1°¢
1104 | 1858 | OS50 [B.5 | 435 [ 20.3%¢
Tivas Ao Turn | pi Cond Tevor [ Tacleal XD 63
Tet¥ | 1331 [DMe3 [ U3F [ 836 [ UHay | 19, '
e A3YE O MF | SR (8.3 463 | la.sy

13ugld.Uag 067 [8-4q] 467 | 19.5%d

//
Reported By: T- M\\_ Reviewed By: L. L(A)a [ K’cf
: Thte: . o IDat‘_‘: eI Tltle.: . GC’O{ 03[5‘/ |pate: (0(// V/O o
Signature: i,é%- o : Signature: /% %%Z . ‘I

A-8003-862 (04/03)

D-4
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SGW-39344, Rev. 0

WELL DEVELOPMENT AND TESTING DATA

Well ID:
CLyss

: |Well Name:
299+ £20 ~ 37

, Well Location:-
INSDE FENLE

Date:
Q-25-08

LERE, 2oo-€

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

Has the well been surveyed? O Yes Q/ No ' TFoes the well have a cementpad? & Yes O No
PART 1 PART.4 .
STATIC WATER LEVEL:
St ofdob 2008 ' e Last Recorded Current
Measurements Measurements
Endofdob 254, 8" 1e Date: Date: a/zslo8
DEPTH TO BOTTOM: ’
StatofJob 241, 1o’ Toe _A___CH
End of Job 23\ o' Toc .
PART 2 +
WELL DEVELOPMENT DATA A
Pump Model / We G rnd i Bidi-Flo2 - __,_B_v Ground Level
Intake Depth  ~ 222,33 ' .o
Starting Turbidity 23.1 ,
— S e A= I A= 3.0%
og49 ° 25 3.S.0m | BT vla B'= unkaown
o900 ::s"ﬁ“ s.s;,m C= ~a | C'= un knswn

Are there any reference marks on the casing strings? O Yes ¢ No .

U

Total Pumped  380.% .|,
"4

PART 5

COMMENTS: FieLDd ¢aLl éRAT'MrJ

Final Turbidity ~ o, 32 uno
XD SN/Range (PSI) /5 Zicol TREBImMETER  pacH sension 1St (pi [ condockivily )
EEBTQ sbtandacd rtadin zﬂ tonal, =
INSTANTANEOUS SLUG TEST 4o - f.B3un | standerd stadina.  ghdad  ceadin
390w - . - . 4, ' - =
Static Water Level (TOC) q3qu ¥8.4 wv 4.0 ) 4.50 913"~ 1430 ;’:.J
S5Duv - 54} uw +e - 350
Transducer Depth 0.0 . 5.4
Baseline Start-
Injection Start
Baseline Start
Withdrawal Start
Siug.Volume
XD SN/Range {PSI) . /
Prepared by (print name): Signature: Date:
Sess Lockins, [ 72 L afec o8
Reviewed by (print aahne): fGnature: Date:
LD b lker /‘?Q ~ '°//3/0¢?

D-5

A-6003-644 (03/03)




SGW-39344, Rev. 0

e

Signature:

FIELD ACTIVITY REPORT - DAILY DRILLING Pege of 1~
' ' ) . Date: q-25-o0g
WellName:  zeaq- £2¢-33F WellID: ¢ (o455
Location: ;ng/pe  FenNtE  LERF. 2oo-€ Report No.: /é .
' Start Finish Total
Time o84S Time ‘ 10 11 Time the, Zlbuia.
Hole Depth/Csg |~ Hole Depth/Csg - _|_= Hole Depth/Csg - |~
Reference Measuring Point CasingStringNo. 1 2 3 4 ____ RodSize: % -
GROUND SURFACE See Report No. 1
Time/Depth Description of Activities/Operations with Depth
Erom To (Attach applicable drawings and document straightness test results)
084S | DTR = 231,06 toe  DTW= 200.8° 1oc . WATER cotumy) ~ 24.8' U0,
o84l ¥.0%. Gieo. \;tlﬁ&ms : L‘;.“\ u\'\¥!\\-'mr\s of weler ’oarnmlo.( " SAMTIMJ"
471%9»«%4-. : i : -
0849 -Flaw*m‘\t"lﬂéou‘ct"' L‘.s-" per formed : 534[ [ 142 min_2=-3.5 st
o852 | Shacbing  buebidiby = 331ew -
o900 Flow ra Luo\u."J fest rcrforw&ce‘ H 535\ [ 52 see. = 5.8 5 pma
( pueap lc.'gkul-u?) : N
093 | Drw: 2097 vee (demw s 29" Heo @ 5.8 . .0)
ons Dl = 210.1 e (draw s 3.3 He0 @ s.sf;,;)
o930 DTW: 210:3 e (deaw * 3.5 Heo @ 5.{’..‘,..‘\'
0152 PTw = 21628 e L deaw* 345" deo @ 5.8 -:?,..3
0959 ?v—«? shol o“.; deawy " leed cggr\the‘. -
Joo3 Drw:  206.8' te { Pecovsey = /OO%L
1014 Deillars > Cres. Je'piri ‘(;JM PH
WATER PARAMETERS:
Time | Torg [TemP | oH: | Cond: | Flowcale
0859 [334wm | 1as'c | 8.15 945 %m] 3.5 o
0%8 |Stbwo | 1% | 8.04 (943" % 5.3
omg |2tZuw | ja0e 8.14 |939°%~| s.8 P
0133 | itSun | (a1’ | 8.02 lago | 58,
oS | dizun | 193 | 820 |ioto fom 58 g
—NoT uge
F AL
Reported BY: Vess Mocl iia . |Reviewed By: Lo, e fan
Title: G\w[?], .—i ‘IDaf‘eHl;slcs Title: B éed/oyti lDate:(_oﬁ_g/éy

Signature: - Wﬂ%

A-6003-851 (REV 1)
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SGW-39344, Rev. 0

WELL DEVELOPMENT AND TESTING DATA
Wali Name: Well ID: Well Location: Date:
1ga- pr- (LS (6643 NE ot Baenrlle Sohdobion, tagar | 14003
Referance Measuring Point (unless otherwise noted): TOP OF OUTER CASING (TOC)
'Has the well been surveyed? O Yes & No lDoes the well have acement pad? O Yes ®.No
PART 1 PART 4 .
STATIC WATER LEVEL:
StartofJob ¢, 05 ' Tot H! " T::r?::g / lazggg:ements
Endofdob  75.14 Toc Date: /V/
DEPTH TO BOTTOM: . )
__Startof Job "5 22 84.83' T
Endofob B¢ g3' Tey
PART 2 )
WELL DEVELOPMENT DATA

Pump Model G WP Ceankdin Sledic]

Intake Depth  B038* Toc

Ground Level

-V

Y

A,
Starting Turbidity . . / 14
~ Lo AT A= 2.q3/ 4 Ml A= 293"’
Pump Start Stop Flow Rate , p
= \ - .
04\4 0423 \3bgowt B= 04 Bs_. .2.09
0133 \W\S 4384 | C= /0-9‘-1‘ c=__ .89
‘ i
Are there ¥ny reference mearks on the casing strings? . O Yes @& No
Total Pumped 1104, 4§ 4, \ PARTS /
Final Turbidlty  3.U) 1w COMMENTS: "€, 1) (ali brads on”
| XD SN/Range (PSI) . [ 531 219*P Turbikmele,
il ) Yoo (5218 | 2= .
- [ Y-FRLR TPV 1N nu.ay 4Ty,
INSTANTANEOUS SLUG TEST 0001139 p1e M8l (Ave rangd
Static Water Level (TOC) - |onievut SSOLT ST TN (Abere imag)
Transducer Depth 7T AR Senten 150 (€W emddiidy)
Bassline Start \ 1 = - Condunebiurd,, - : .
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SN/Range (PSI)
| Prepared by {print name}: Signature: " | Date:
 Terer Resiall LBl (/08
Reviewed by (print name): . Signature: Date:
L4 Walfer | W 1o/i¢/ot
. _ A-B003-844 (03/03) .
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“Page | of 3 ]

FIELD ACTIVITY REPORT - DAILY DRILLING '
. . Date: ' °/4 [4 ¢
. |WellName:” jga. A -WS wellID: C ({43
Location: A7 gt Bveulle é:!ﬁzs &'_\i:m“ \0o N/ Report No.: ~Z 8
start ' Finish e C Total
Time 061D Time 1430 Time Qs IO
Hole Depth/Csg __ [ Hole Depth/Csg __ " / —— . |Hole Depth/Csg __ ™ /=
Reference Measuring Polnt: Casing String No. O234 _ RodSize: @ — 1" pewm. 3.5 .
GROUND SURFACE See Report No. 1
Time/Depth Description of Activities/Operations with Depth

From

- (Attach applicable drawings and document straightness test results)
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Reported By: [ . B, sinc 1| Reviewed By: /. d. fuhy [fre + )

Tite: [pate Yelalon [T Grorfog st [oate: e/

Signature: Z\‘{B ‘H/{/! . Signature: Zﬁ %%
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L FIELD ACTIVITY REPORT - DAILY DRILLING Page _* of 3
: Continuation Page Date: '°la fog
r;VeIINam—[gq—— - 1hs wetio: (6693
Location: wg A Row ,.:\\‘ 5,,\,,\,,\&.‘“\ {Oow Continuation of Report No.. 8
Time/Depth Description of Actlvmes/OperatIons w:th Depth
From To
US| " Rupp shat ol Tet $1 CAcuse woO ended; vecareay deat
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Reported By: - Ruspue [] Reviewed By: L. 2. é&é(//ﬁfk

Title: (;d_._[,,‘m.}— : ',Date: '0/1/09 Title: éco/c;?,‘:f ,Date: ldﬁq/

Signature: Zﬁw«{/‘ | | ' Signature: % %

A-6003-852 (04/03)
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FIELb ACTIVITY REPORT - DAILY DRILLING

Page 3 of 3

_ Continuation Page pate: '°a[q9
wellName: [ qd~A/—AS weliD: ({643
LOGEUON: & § b Bewnewlle Sobelabion, WOors Continuation of Report No.:  §
Time/Depth | Description of Activities/Operations with Depth
From To
: Tead® 4 Tachial 20 2442
-r:'W b A TM[L. f“ C’ﬁsnc- _—[_;‘MTP; ) 0 O}
0435 bay | 849 | 489 |)3.2°¢c | 4.9
0143 20.9 [8.3) | losy |86°C | 8.33
(000 826|954 | 1933 |[1a.1°C | 8.3¢
Fors §.32 183 | 103y | %o’ | 8.up
lous 4.a1 | 8.63 | \o3 \a.:°¢ | 8.3¢
o >. 420 806 | lotg | laucc | §.08

Reported By: 1. Reus e I

Reviewed By: Z. d. Wé e
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Title: (; . (,e - ‘ ‘JD.nte:l'l‘lbl_ Tie: Gee é,g[;i [Date:‘ lg{q
Signature: e, &_}M Slgnatubre: % M
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WELL DEVELOPMENT AND TESTING DATA

Well Name: Well ID: Weil Location; Date; :
TA-E2U -] clyzle Insid<. &Qc_xﬁ 'é,gﬂ.ﬁ ggéz{a? .
Reference Measuring Point (unless otherwise noted): TOP OF O R CASING (T QC) ) .

Has the well been surveyed? O Yes @& No IDoes the well have a cement pad? O Yes (@& No
. |PART 1 PART 4
STATIC WATER LEVEL: - '
Py - Last Recorded . Current
Start of Job ,,f’z-o ' ¥ ‘Measurements . Measurements
EndofJob ! . Date: Jp é 2 ﬂ g o Date:
DEFTE TO BOTTOM: : _ :
M , ,
StartofJob = 2.2.5.5 el . \c
A —
EndofJob =5 5, T :
PART2 - 4
 WELL DEVELOPMENT DATA A A
Pump Model:fe-aiir: B .v" v
Intake Depth 2; (' )
- | Starting Turbidity P [ovo .
S A= _K[A
Pump Start Stop Flow Rate 4 T
128 [ (3% [gen |°° —%—3———
} | c- _N/#

. : _ |Are there any referance marks on the casing strings? O Yes gNo .
Total Pumped 32 (o , PART S

Final Turbidity ' COMMENTS:

XD SN/Range (PSI) 4" } KD( 8.8/
INSTANTANEOUS SLUGTEST ~ | X ’DQ— (& Hq99

Static Water Level (TOC) /

Transducer Depth

Baseline Start . . /V/

Injection Start ' / A
Baseline Start /

Withdrawa) Sfart
Slug yaﬁme )

SN/Range (PSl) .
Prapared by (print name): oo Signature: Date: .
Reviewed by (print name): ’ Signature: Date; _
. l.d. Walker /ﬂ z»% /13 /o8
' ’ A-8003-844 (03/03)
-]
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: Page__| of ¢~ .
FIELD ACTIVITY REPORT - DAILY DRILLING
Date: |4 '/‘,7_[ 2ok
| [WellName: 2.99_ & 2.0 - 9 | g forate :
Locator: | i, L oni > LeRE Report No.: A4~ L5 & lofizfor
Start o Finish . Total
me __ O (200 Tme __1(000 me ___ 100 ba8
Hole Depth/Csg_ 1 S J_19. S| Hole DepthiCsg _#_-/ ._7&____ Hole Depth/Csg __ds_ | {45
Reference Meesuring Point Casing strngNo. (D2 3 4 _—_ redSize¥(: T ”
GROUND SURFACE Sea Report No. 1 .
Time/Depth ' Description of Activities/Operations with Depth
From To {Attach applicable drawings and document straightness test resutts),
Yeor \
o
25

ared

o2y i) eio_: 4

2z A » ! h ﬂj,j :h.‘ L ﬂgfq
Reported By: S, S ns\_'m- A ' ReviewedBy: [/, j. %ﬁbﬁ
T Lo lag B |owesaator |00, Geologiy [owe: o oy

Sigﬁatum: . l — Signature / / W
| ; 7 |

A-8003-651 (REV 1)
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FIELD ACTIVITY REPORT - DAILY DRILLING Page 2 of 2
. ContinuationPage  ~ Dats: | c'/oLr/) P -
N | wellName: 2.QT- &2l -39 Well 1D: (. Lo%20p
Location; ‘BS ide L@,‘ Continuation of Report No.. 44~ 15 w '(r’/r/u
Fr?n':emep:‘l . Description of Activities/Operations wlth Depth
124% £ ) ¥ hewre - 458!
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1 | o
L
Reported By: . S ¢ ReviewsdBy: £ 4. W [Ker
Title: ] . Date: T!ﬂe: &a/o?/:ﬁ( !Data: la/[%l_
\_  (Signature: ‘Z;"’/ ;ﬁ- Signature: WM ]
A / A-B003-652 (04/03)
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WELL SURVEY DATA REPORT
Project: Prepared By: L. Henke
Company: FGG
'Date Requested: 09/29/2008 Requestor: C.S. Wright (FH)
Date of Survey: 10/08/2008 Surveyor: S. Wray
FGG Survey Dept.
ERC Point of Contact: Survey Co. Point of Contact:
N.F. Fastabend
Description of Work: Horizontal Datum: NAD83(91)

Civil Survey of Well C6455 (209-E26- | Vortical Datum:  NAVDSS
77). Units: METERS

Hanford Area Designation: 200E

Coordinate System: Washington State Plane Coordinates (South Zone)

Horizontal Control Monuments:
2E-127 (FGG), 2E-27 (FGG)

Vertical Control Monuments:
RB-1 (FGG), 2E-102 (FGG)

Well 1o Well Name Easting Northing Elevation

C6458 299-E26-77~ | 575579.03 | 137129.97 Center of Casing
184.781~ ;fapt ;f'ztén‘;g eBase
184.771- Loxé :; ;)uler Caaing,
183.908 - | Brass Survey Marker

Notes:

EQUIPMENT USED: TRIMBLE GPS 5800 RTK
TRIMBLE DiNi 12 LEVEL

Surveyor Statement:

1, Larry A. Henke, a Professional Land Surveyor registered
in the State of Washington (Registration No. 38975), hereby
certify that this report is based on a field survey performed in
October, 2008 under my direct supervision, and that the data
contained here is true and correct.

PRANNN SN A S

SIS

Original to:
Distribution by DIS:
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WELL SURVEY DATA REPORT

Project: Prepared By: L. Henke

Company: FGG
Date Requested: 09/29/2008 Requestor: C.S. Wright (FH)
Date of Survey: 10/08/2008 Surveyor: S. Wray

FGG Survey Dept.
ERC Point of Contact: Survey Co. Polint of Contact:
N.F. Fastabend

Description of Work: Horizontal Datum: NAD83(91)

Civil Survey of Well C6826 (200-E20- | Yortical Datum:  NAVDS8
79). Onits: METERS

Hanford Area Designation: “200E

Coordinate System: Washington State Plane Coordinates (South Zone)

Horizontal Control Monuments:
2E-127 (FGG), 2E-27 (FGG)

Vertical Control Monuments: .
RB-1 (FGG), 2E-102 (FGG)

Well 1D Well Name Easting Northing Elevation

C6826 299-E29-79- | 575827.88-| 137051.50- Center of Casing
183.124 - lfa‘:;fuf‘gﬂgf“"
183.114 L?IE 3; eOuter Casing,
182.354 - Brass Survey Marker

Notes:

EQUIPMENT USED: TRIMBLE GPS 5800 RTK
TRIMBLE DiNi 12 LEVEL

Surveyor Statement:

1, Larry A. Henke, a Professional Land Surveyor registered
in the State of Washington (Registration No. 38975), hereby
certify that this report is based on a field survey performed in
October, 2008 under my direct supervision, and that the data
contained here is true and correct.

Original to:
Distribution by DIS:
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WELL SURVEY DATA REPORT
Project: Prepared By: S. Wray
Company: FGG
Date Requested: 10/02/08 Requestor: Chris Wright (FH)
Date of Survey: 10/14/08 Surveyor: S. Wray (FGG)
ERC Point of Contact: Survey Co. Point of Contact:
Neil Fastabend (FGG)
Description of Work: Horizontal Datum: NAD83(91)

. . Vertical Datum: NAvVDS8S
Civil Survey of Groundwater Monitoring
Well #C6542 (299-E25-236) Units: METERS

Hanford Area Designation: 200E

Coordinate System: Washington State Plane Coordinates (South Zone)

Horizontal Control Monuments: 2E-127 (FGG), 2E-27 (FGG)

Vertical Control Monuments: 2E-18 (FGG), 2E-27 (FGG)

Well iD Well Name Easting Northing Elevation

C6542 299-E25-236 | 575327.99 | 135965.34° Center of Casing

7 | Top Pump Baseplate.
212.588 N?Edg:‘p aseplate,

212.578 # | Top Casing, N, Edge

211.774 v | Brass Survey Marker

Notes:

EQUIPMENT USED: TRIMBLE GPS 5800 RTK
TRIMBLE DiNi 12 LEVEL

Surveyor Statement: 24 S/N
I, Larry A. Henke, a Professional Land Surveyor registered "."‘ 8973 .."5 N
in the State of Washington (Registration No. 38975), hereby '~-.§3§5’§';§' N
certify that this report is based on a field survey performed in Y AL

October, 2008 under my direct supervision, and that the data
contained here is true and correct.

Original to:
Distribution by DiS:
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WELL SURVEY DATA REPORT

Project: Prepared By: L.A. Henke
| Company: FGG

Date Requested: 11/12/2008 Requestor: CS Wright (FH)
Date of Survey: 11/21/2008 Surveyor: L.A. Henke
FGG Survey Dept.
ERC Point of Contact: Survey Co. Point of Contact:
. N.P. Fastabend
Description of Work: Horizontal Datum: NADB83(91)

Givil Survey of Well C6693 (199-N- | vertical Datum: ~ NAVD8S
165). Units: METERS

Hanford Area Designation: 100N

Coordinate System: Washington State Plane Coordinates (South Zone)

Horizontal Control Monuments:
GABLEMTN (FH), 100K-3 (FGG)

Vertical Control Monuments:
T-324 (COE), FLINE (COE)

Weli |D Well Name AEasting Northing T Elevation ,
C6693 199-N-165 571260.96 | 149154.68 Center of Casing
’ 11488 | e

141‘.478 Lt.);é:ésmer Casing,

140.727 Brass Survgy Marker

Notes:

EQUIPMENT USED: TRIMBLE GPS 5800 RTK
TRIMBLE DiNi 12 LEVEL

Surveyor Statement:

I, Larry A. Henke, a Professional Land Surveyor registered

in the State of Washington (Registration No. 38975), hereby
certify that this report is based on a field survey performed in
November, 2008 under my direct supervision, and that the data
contained here is true and correct.

Criginal to:
Distribution by DIS:
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