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1.0 INTRODUCTION 

This report summarizes the activities performed for the installation of four new grmmdwater 
monitoring wells proposed in SGW-37848, Rev. 0, Description of Work for Fiscal Year 2008, 
100-NR-2 Ou, Liquid EjJluent 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 
EjJluent 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 EjJluent 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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Drilling Date Ground 
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Cap) 
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299-E26-77 C6455 LERF 8112/08 9/5/08 137129.97 575579.03 183.998 

299-E26-79 C6826 LERF 9/9/08 1012108 13705l.50 575827.88 182.354 

299-E25-236 C6542 A-AX Tank 8/26/08 9/23/08 135965.34 575327.99 211.774 
Farm 

199-N-165 C6693 100-NR-2 9/26/08 10108/08 149155.16 571261.01 140.59 
--~- - -- ---

"Northing and easting coordinates are based on Washington State Plane Coordinates North American Datum of 1983 
(NAD83 [91]). 

~orth American Vertical Datum of 1988 (NAVD88) values rounded to 0.001 m. 
bgs = below ground surface 
NI A = not applicable 
OU = operable unit 
WMA = Waste Management Area 
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Figure )·1 . Location Map for the LERF RCRA Monitoring Wells 
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Figure 1·2. Location Map fo r A-AX Tank Fann ReRA Monitoring Well 
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Figure 1-3. Location Map for IOO-NR-2 au ReRA Monitoring Well 
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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-l Percolation Pond, all within the 100-NR-l 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-l 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 au, Liquid EjJluent 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: 

• 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 721 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 Portadri1l2 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-
W3 cable tool drill rig was used to advance the temporary 11 3;4" OD casing to a depth of 
138.0 ft bgs, and the temporary 95/8" 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. 

• 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. 

1 Speedstar 72 is a copyrighted trademark of Newsom Industries, Newcastle CA 

2 Portadrill is a copyrighted trademark of Portadrill Corp., Denver, CO 

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

• 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 lOft bgs. The surface seal consists of 
Type II 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 IIII 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. 

• Surface Completion - The above ground stickup of the pennanent 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 pennanent 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 comers of the cement 
pad. 

• Well Development - Final well development for each well was perfonned in accordance 
with the applicable FH procedure. A 112-horsepower (hp) Grundfos Redi-Fl022 was used 
to develop well 299-E26-77. A 5-hp Franklin Electric4 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. 

• Permanent Pump Installation - Pennanent sampling pumps were installed in each of 
the wells and tested prior to full completion. A Grundfos Redi-Fl02 S submersible 

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

S Grundfos, Redi-Fl02 and Redi-Fl03 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-Fl032 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-36 gamma radiation detectors. A Hanford site portable alpha 
meter (PAM) was also used to monitor drilling activities. 

• 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 anII.8 electron volt 
(eV) lamp. No readings above background were detected within the breathing zone. 

6 SPA-3 is a trademark of Thermo Electron Corporation, Waltham, Massachusetts. 
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Well Total Static 
Namel Depth Water 
Well Drilled Level Top of 

Screen ID (ft bgs) (ft bgs) 
(ft bgs) 

299-
E26-77 232.8 201.9 200.85 
(C6455) 

299-
E26-79 224.76 201.7 195.2 
(C6826) 

299-
E25-

329.3 294.5 290.0 
236 

(C6542) 

199-N-
165 86.0 71.3 67.89 

(C6693) 

L... - -- - -'-- -
Notes: 
bgs = below ground surface 
ft = feet 
VFD = variable frequency drive 

Table 2-1. M-24 RCRA Well Construction Summary 

Permanent Stainless Steel Screen and Casing Top of 
Borehole 

Protective 
Bottom of Screen Top of Casing Backfill 

Screen Length 
Sump 

Casing Diameter 
Casing 

(feet) 
(ft) (in.) 

(ft bgs) (ft) (ft) (in.) 

225.6 25 3 1.96 4 3.07 N/A 

220.2 25 3 2.3 4 3.1 N/A 

329.3-
325.0 30 3 2.26 4 3.00 

328.9 

82.89 15 3 2.09 4 2.93 N/A 

-- '-- - -- -- -

Grout 
Sandpack 

Seal Depth 
Interval 

(feet) 
(ft bgs) (ft 

bgs) 

228.6- 194.6- 11.05 -
194.6 189.0 0 

223.2- 187.8-
10.3- 0 

187.8 183.0 

328.9- 282.5-
8.1- 0 

287.2 269.0 

85.9- 63.15-
9.15- 0 

63.15 61.9 

Permanent i 

Pumpl I 

I 
intake 
Depth 
(ft bgs) 

Grundfos 
Redi-Flo2 

VFDI 
225.95 

Grundfos 
Redi-Flo3 
10 SQE-
260 NEI 
218.15 

Grundfos 
Redi-Flo3 
10 SQE-
260NEI 
324.34 

Grundfos 
Redi-Flo3 
10 SQE-
100 NEI 

I 82.02 

r/.J o 
:E 
I 

W 
\0 
w 
~ 
~~ 

~ 
o 
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Well Name/ 
Water 

Well ID 
Level (ft Date 

bgs) 

299-E26-77 
(C6455) 203.73 8127/08 

299-E26-79 
(C6826) 199.4 10/02/08 

299-E25-236 
(C6542) 294.31 9/24/08 

199-N-165 
(C6693) 72.12 10/09/08 

Notes: 
L = lower 
U = upper 
bgs = below ground surface 
bwt = below water table 
ft = feet 
gpm = gallons per minute 
NTU = Nephelometric Turbidity Unit 
JlS/cm = micro Siemens per centimeter 

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

Intake Pumping Final Final Final 
Depth (ft Duration Turbidity Conductivity Temp 

bgs) (minutes) (NTU) (pS/em) (OC) 

223.3 11/59 4.72 1020 19.7 

216 42 2.67 638 19.4 

L 315.2 L 79 LO.50 L 475 L20.7 
U 298.9 U26 UO.57 U 467 U 19.5 

77.45 116 3.42 1045 19.4 

Final Flow 
Final 

Rate (gpm) 
Drawdown 

(ft) 

3.5/5.8 3.45 

8.0 6.892 

L 33.3 L 0.03 
U 33.3 UO.05 

l3.6/9.38 N/A 

Total 
Gallons 
Pumped 

380.7 

336 

L 2630.7 
U 865.8 

1104.96 

rJ1 o 
~ 
I 

W 
1.0 
w 
+>-
~+>-

~ 
o 
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Table 2-3. M-24 RCRA Well Sample Summary 

Sample Sample 
Well NumberlWell ID Dates Depth Interval Sample Method HEIS# 

(ft bgs) (ft bgs) 

299-E26-77 /C645 5 8/29/2008 233 231-233 purge and bail 
BIWPT4, 
BIWPT5 

BIWPV3. 
299-E26-79/C6826 9/23/08 206 204-206 purge and bail BIWPV4, 

BIWPV5 

299-E26-79/C6826 9/24/08 224.2 222-224.2 purge and bail BIWPV6 

299-E25-236/C6542 9/08/08 272.1 269.6-272.1 Split spoon 
B 1 WPB2(AS), 

BIWPB6 

299-E25-236/C6542 9/08/08 275.4 272.1-275.4 Split spoon 
B 1 WPB3(AS), 

BIWPB7 

299-E25-236/C6542 9/09/08 277.5 275.0-277.5 Split spoon 
BWIPB4(AS), 

BIWPB8 

299-E26-236/C6542 9/09/08 280.5 278.0-280.5 Split spoon 
B 1 WPB5(AS), 

BIWPB9 

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 I-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 1111 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 1I2-hp Grundfos Redi-Fl02 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 of223.3 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 a rate of 5.8 gpm. A Grundfos Redi-Fl02 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 IIII 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 of216.0 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-Fl03 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. 

2.3.2 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 IIII 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 of79 minutes. Drawdown observed was consistent at 
0.03 ft. The second development test was operated from an intake depth of298.9 ft bgs. Flow 
rate was continuous at 33.3 gpm, with a total of865.8 gallons being pumped over a period of26 
minutes. Drawdown observed was consistent at 0.05 ft. A Grundfos Redi-Fl03 1 OSQE-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 lIII 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 
data10gger, 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-F103 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 Suprabasa/t 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 ofthe 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 ofthe 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 (HCl) 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 HCl 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 (lOYR 5/2) in color, with slight reactions to 
HCl 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 HCl. 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 (1 OYR 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 HCl 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 Hel 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 Hel 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 Hel. Overall color was 
considered brown (1 OYR 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 Hel. 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 Hel. 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 Hel. 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 Hel. 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 Hel 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 Hel 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 Hel. 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 Hei. 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 Hel 
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 Hei. 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 Hel 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 Hei. 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 Hel 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 Hel 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 Hei. 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 Hei. 
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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 (NA VD88) and the horizontal 
coordinates were recorded using the Washington State Plane (South Zone) North American 
Datum of 1983 (NAD83), with the 1991 adjustment for horizontal coordinates. Surveyed 
locations of the boreholes are presented in Table 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 purge water are included in sections 
5.1 through 5.3. 

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

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

Well 199-N-165 

• Data Quality Objective Summary Reportfor the Disposition of Waste from the Drilling of 
Well 1 99-N-l 65 (C6693) in the lOO-NR-2 Operable Unit, FY2008 (SGW-37907, Rev. 0) 

5.1 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 (R TE). 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 purge water (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. 

5.3 PURGEW ATER 

Purge water 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 confinnation 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 
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BOREHOLE LOG 
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BOREHOLE LOG lPage...Lof~ 
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-

~ 
&.5. 

-
-
-

10 
- ~.5. 

'Co'- .~- .. ~.'.' , . . -.. 

-
-
-

"for-
G.S. 

-
-
-
-

lao 
60. s. 

-
-
~ 

-
los: 

r...5. 
-
-
-
-

(fc> 
G, S. 

.:. 

-
-
-

If s-: 6. ~. 

-
-
-

Reported By: C). ~j,.,.+,.", A, 1i1.rcr.ll Reviewed By: t :J. /))4 (/('e ,. 

Signature: .L~...../ff /A~L:?~ I Date: 9,f').~D~ 1 Date: lo/t'l/oL 
A-6003-642 (03/03) 
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BOREHOLE LOG L PagejL of ~ 
J,~(.:' .. _lI/:>'(D' 
Ll..Jate:Po..;:i::cvS/oR 

Project: RC. R f\ We (ts A - ~i'f- ve (( Reference Measuring Point: 6f'Cc.trt,). $\Ar'F'c.\.(.OfO 

Depth 
(Ft.) 

Sample. Sample Description 

Type Blows G~:;iC Group Name. Grain Size Distribution. Soil Classification. 
No. Recovery Color. MoiS~~~ ~~n~~t's~z~~'~~a~Rg~'fori?1c~'nera'ogy. 

Comments 

Depth of Casing. Drilling Method. 
Method of Driving Sampling Tool. 

Samoler Size Water Level 

\:20 
-..G~ s. ',~ .: 0. '.: .12.:0 - (:2.4! s.......... c.S ... ~~ • .leu ....... 

"..-...-'-'-v ___ _ , . ~.~, <~.': I·:'''''LI e'f:::9/" -l-z> l-S1to 

= ~o ~ '.:~: :v:::::~:~. ::~====================:: o.,:.('t' =~Jt..:. ",:"-==:(",:S=.:~== 112:0:=' === 
-
-

b. S. 
\;25.--+----1 

-

-
-

.. ~.:.... ... . .. -

-
-
-

135 C7. S. 
-
-
-
-

JL{o (,. ~. 

-
-
-
-

IttS (,. $. 

-

-
-
-

I~ (,.$. 

-
-
-
-

155--+-..::(,0.:,.'"""' S"-I 
-
-
-

Title: beo{o .. i.st 

.0 : ~ , Ihn . 

:0':.: 124-~~ Xt",cl. (S) of. to. rr,,"P ~AIVA. b .. ~ .... 1'1 

.. : :~. '>I.t.. I" ........ Iohlp .j)~"'<L_ / 
.:9::'.: ~ ~'t.':' \tL..¥"C\~ ('.e.\>I.a\~ \'t~-'.s' 
.:.6~·.:': -:" 1".... ~\.I~ o~ .sc.,....C')..~ \'2,.'i"I5'1 

:,.:.:}.;,::,151~ __ '" t 'IA...\JIJ, rlt"'- l-\c...\ 
.'. ':': :\. ~'I~L Q'h.. ...... 31"'2.e. ~ .... ~<. {.. \/. <:.d.-<. I ~I I 

'.'," •• -~ ,., ......... ~c:. w~ - c.. '-S'c 13.' lo;yc:'\';Wof.'. Q."'. ·I~I 
.... :.: : :, -'>'i-k,,,,- \~s ('.~ k..c.l C-JrS'C. c::.. ,\.c: .. ,J 

:',<', 1!.13-S ..... ' .Jc;.~ ...... - --

':' • '. ',' ...... \tt7>' l>gJ, r.,;..::i .. L ........ I-.. .l..r-r..: I"L tens ... f __ ~ 
':.": ...3;)a."di~~ € to r('~e. 50' 
;; -: :'. ' -">...:s'1i",h" ,. ........ A ... 1r:- ... ,r < ... J •. )4$1 h lSD' """.I 
.::::.:.~:::~. rx"l v~o I-\e/ . ", ... . ...... :. 
I." • r-------------~--~--------------_+------------------~ . . ... .. : ..... ~------------------------------+---------------~ .' . 

~, .,' ~--------------------------------+---------------------I " .... ":. 
'. " .. :. r.-----------------f1d-lvr.-=-l.-.,,-.... - .. -..... --,.,_-, --___i 
::' ; :;. ~----..:..---------------------------~~I:UloI~~!...;L!. :--,.---J1.::IL.'-ll1L--____ ___i 
.:.:. r-___________________________ ~ __ _+~O~,~~~~r~~0_.A&~~~~.~~t~~'~~+.~o--___i 
~.',:;:'.:i~:~· . . 4t ~11" an, "f... ':'-"~tw. 

~--------------------------------+~~~~~~~~--~ 
.I"'Vi.. ~,. "1-Sll? .. ·~.Il).gN '. . 

j' 

... -.' 
~---------------------------------+--------------------~ .. 

- . .. 
~ . . . . . . , , . " .. ~~-------------------------------+--------------------~ 

.: ... ~--------~--------------~-------+--------------------~ 
•. r-------~--~--------------------_+--------------~--~ 

.' .. ~----------------~--__ --------4=d~~~~~v~~~~~w._B~l~S~S·/----~ • ~ , v 

.. r----------------------------------+--------------------~ 
... r---------------~----------------_+--------~----------~ 

.... r------------------------------+--~--------------~ ... 
Reviewed By: L , c1 . tVa ( Ke ,. 
Title: (9 erJ{ o-q / ~ .f 

Signature: ~~. / /-~_ ".MDate: "Iv b8 Signature: 2 & U/~ I Date: I o.l'l~~ , / / /" 
A-6003-642 (03/03) 
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BOREHOLE LOG I Page S of " I j)~~~~~: q''''fDf 

Well ID: (b 5LJ;2. !well Name:.l'l"(-E-.2S"'?.~ Location:So .... W. 6f ;2t.I.:2.-h Ew.p~1o,. ~IOD6 
Project: R c. 'RA ].,.Ie Its A-AX ~ell Reference Measuring Point: brb ..... J. :< u ... f:, .. 

Sample 
Graphic 

Sample Description Comments 
Depth 

Group Name. Grain Size Distribution. Soil Classification. DeHth of Casing. Drillin~ Method. (Ft.) Type Blows Log 
No. Recovery Color. Moisture Contents~ortlng. AngularifrtMineralogy. Me hod of Driving~lmp ing Tool. 

MWl~rtlcle Ize Reaction to I Samoler Size ater Level 

&.'7. 0' .... -:." . U,O ..,.).OQ : ~"'~ ... 1> ~"''''L _s ... >tQ\ Cs) __ ,1/" I I.: ...... :: Sis ,( 21 Ik-: >Ie ba,.r.e I 

- · .. ~- .. "." .... '. "'>;>~,.)"';:;',l. o,,\"hl ... , 1'.1-'-.110' .. 0 -\-.., :l c."" I qS/:tO' t>.Q. ~ ... ~. <:. .. ",""'" .. ' ...." 
JI ~ • I .. ,.,.:" ~J~ : ..-....--. - ........ --: 

~~$I"~\orl-e~ .~ . Li,,-'Oc I "T_I("J 'tt{~ "-\-,,, .. "\40. ", ... 1'1 -Ib <1.rc.h;oIe "'.5. ~ 160' - :~ :' ::,~. :.: l+('/v oj .... 
- G.S. '" ..... 

. -7 te..J \ ....... L ~ \'bl€s l"f'" c..relot: ..... -e q.s.@ ~ ... 
[(,5 

· . · ....... 
... ,°,0" I....., 4". -", ,,':!~/. ~ t .. Ii. ca,~ 1'1-1-" 

v 
I~S' - -, .. " " 

-3! «-;" I"A'" ~".,Iv ~ ... ~",ttJ~...s. \ '{,,\I " " ,..,.J... ry.n .. Ilk) ~ · . '. ' .. ' .. -'!>j",c. s;/H ... s-% '8" - .. " I'·· .. ~ .. · . ~<.:l.\- ;,.. .......... "" 14.'1' - ~ -:- ... 
&.~: If •• :.' . 

"'n:h,ve ~.~.@ 1"1-0' 
110 · '. 

~~~~~~ 
v 

'C'-":-'-c-':" .:'.:.'._. .- .. .. _- •••••• h_ .. . ... -. " 

-
-
- c,.S. 

' ~. 6.. • 

115 · .. " ... . <tort.\"; ,(. <t S.@). I ~S I 
" 

- :0" 
"0,. ... - , . · . -

-
10&> 

G..S. c1.t'eL.:vl ~.s.@.ltB 
· . - · ., , - .. ': .. :. 

of •••••• 

-:- .. :.~ ....... 
- :::: :' .. :: 

l~5 
b. S. · : ....... "....c..l'\;~ <t.S, <2 If,S' 

' .. , 
- .' . . " .. 

' .. - • I," • 

- r : • 

. . 
- · .' . 

110 G.. ? · . . "'..-chive d.s._~1101 , oj · . - , . 
" - · . 

'- · . . - 6.t,.· · Ilfr\";v, ""s...C!2J'tS' l'lS '. 
OJ 

-
" . - · . . - · . 

Reported By: T. Th{'C)ol[ '" Reviewed By: 'oJ, LU&l tier 
Title: Gee/e .. ; .. t TItle: r; eq(lK/ Cs I 
Signature: ;J...t-7irk I Date: 1/4(DW Signature: ~&/a--:.~ I Date: lof,'I~1 

/ 
A-6003--642 (03/03) 
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BOREHOLE LOG I Page£of '\ 

I Date: "/4/0'8 
WeIlID: L (.>'-12- I Well Name:;l.. '\'1-1:). yo ;;L~' Location: SO ... W. ;;- ;2H.2~A ~v..p."o..+,,,, ;;:..¢ r; 

Project: RC.RA \,Jel~ A-f\'f\ we-ll Reference Measuring Point: 6r~ ...... .A ~ ....... ~c.€ I 

Sample Sample Description Comments 
Depth Graphic 

Group Name, Grain Size Distribution. Soil Classification, Degth of Casing. Drillin~ Melhod. (Ft) Type Blows Log 
No. Recovery Color. MoiS~~~ ~~~tent, 9ortin9, Al)gularit¥t~ineralogy, Me hod of Driving Samp ing Tool, 

Iele Size Reaction to . Samoler Size Water Level 
b,~· .' . :. lCo-J.(H): ~ (~) .,f.·h .• n .. e ~,..l h.fld"" .. ~~4' 0 •• c: ')- , 

v. ·s[, "".; .. +. .0('1 ';:::,.1' .. ,1 ", .. L ' .. --:;;;,.. ~r<rG ~ - · ~ . (,()~ ...... f';c: J (;;.,. •• ;~ "'''' ... ""'v;) oJ . <V'(.~'"'' o.,.@2 ;It:Jo' - , 
~ ;'" I'd ~,1\-·4 +0 st~ :z.. \"5 ' 

.. 
- .' : . 

· ..", -I:-h;n 1 ... < ~'!!f .1 , ....... #-.J. ~ ... J.. :l:2.":»' MrJJ...,..""., - 0, . 
... / /JC} ~"C.J,.,~ ... ~ . .co. ~s' 6.S'. I • ' 

)I» -- ..» ~L .... ~ : .... .,.",11l8'-.2.~'" rt....". .h. tl (./ -
· . -

- · . - .-
<trc.h.;~a 5. g')..lO' 

.llo 6·S. · · 0,) 
0 - 0" · , - - --_. • 0 -- ... -· , 

, . - 0 · . - 0' 

" -- · · -' d.rc.\.., ve. 0 :>, e.. '). \S ' G..S. 0' 

"IS · . .. ~ () . 
• 0 - .. 

- '-
0 

-
0 

- . 
(? $. 

, . "f'Gk{v~ .. <,,<9 -:2~1 rtJ 0 · -;y 

- · - t~S'f:~: - . 
- . ' 

:os 0, S. o.1'Gh("o(. <t. s. ~ ;>'1.5' 
0' 

- · - · . 
- - · 0 · 
- ~J:~:~>£:.: - .......... 

(),rG1.;V( ... So. @ ') '60' 
"J:!O Q.~. -. , .0 oJ". ..... : .. 

- . ~ . , 
0 00 

- 0 0 , 
• 0 · '00 

- · : 0 0 

- o •• 

~\ol~"f. q.~o ~).:3S (,. s. . . 
~ , . , -.:T . ; o. 

- · - .' , 
- .. 

o. 

Reported By: J. \\.,." .... 1; r\ Reviewed By: L~; Warter 
Tille: 6.eo1o ... ;~~ Title: ~,.~{o q,'c:,.( 

Signature: ~~_ I Date: q llilO!? Signature: "...:;?C9~~ I Date: Ir//II/oi' , ". 
A-6003~642 (03/03) 
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BOREHOLE LOG I Page 3:- of -i-
II st-':'"' ",.,,,,, .•.• _ 
I uate: i :;s,".' "'.hllt 

Project: RL R~ \,J<...llb A -A 1-.. ve.(/ Reference Measuring Point: 6~........J... S,",,~e.E" 
Comments Sample Sample Description 

Depth I----r----j Graphic . 
(Ft) Type Blows L Group Name, Grain Size Distribution, Soil Classification, Depth of Casing, Drilling Method, 

MettJod of Driving Sa.r.npllng Tool, 
;:,amoler Size WaTer Level 

. N Recovery og Color, Moisture C~.':'~ent, Sorting, Al)gularl~Y, Mineralogy, 
o. Max Parrlcie Size Reaction to HCI 

-
-
-
-

6,$. ~~~:::~:'. 'LLfc-2.t.lS • g."",~ """ ... btl') ~A. (~) 
: ':',:.'; ... )."1."I'r: _.1. I:> .. I..J..,\", 

· ,:::. " : -? ~\;Gh-l:- c.e"'''...\A+·;''' 'J."J.t-").')"t....J f'YA1.. lUI 
:.:.:.:X:;~::;~ -? ~",:'u~ot DAhl.l ....... :2,?,.I··e 

~e .pq, S 
~ 

4!h£..i.llt .4. s. _tQ. -.:L l..fb' 
v 

)..1.f5 l>.$. 
':';.::':.~'.;. ').Li.$-...1.9"1': <tr<>IJf"I\' ~ .. .I..IQ-~): SAt\&vt._to 

::~ ... ~;. Uuse. 10 ...... ';: \1,"(/""0;,,-1. ,~". ~ ... i-eJ,~""',.,J 
· : ', .. ";: to ~ .. b: .... "1Dt.f'el!.lL, '3i:>?~ .R~ 12.-.. :1 LP -1-.... -

-
-

~.S. 

250 
(,. s. 

., . -
-
-
-

J.5S 
u.S. 

-
-
-
-

:NJ 
.(P. S. 

-
-
-
-

~5 
Go. ~. 

-
-
-

· ~ ~: ~.: y c.., (v. '(,.1«. ..... I.~I~\. . ' " 
~~6:~ilm- ms : s...I'lA; do"l2Ve.\CSf::,)· .r"",~ ..... ~ 
:.'i>':~'.:: ~~f..!.. ~_11",,~J.1 ... ~~r."""). ~ ~, .. :~;,. '-ItA.. c!..i'<:.Ir.; .. c ... 1>.@).lfQ' 

• : .' • .0' f-!..f=z..t!~.lli"'G<---:-_____________ +I.e.l dl'''<L'.)''''.:·''''v''"-~".,-,,. ~"".@::...;:2=-S""O=-' ___ --i 
:':':: "I~B~~: ref ..... 4 1-....... ,~,(. "-,,,-(,.,$) v 

.~. · .. ·:·hf.U1-.'1C.~ ~~i...",,,, oJ", J(l~)f;:'" ..... .,1 O.bbt.U 
;' •• :,': -) L...lr ...... .r:': •. ~. +040 Q ')St../' 
• • 0 " C' .• ./ '0' .' -7c:1..,. ... i1I (.~~L ..I.. ,,., . .D 'fa .,If, i-o~oI. ~.16:). 

.', . ". : {'., ",' {~·U.,o_' b....l~ltJ"Laa 
: :' ~. '. ;2k'3'-~; ~I;.JJ-I;...s; ~ .~ ((~S)· b ........ n 
.0 ': .' ~."il ill ~:"f. V. sf, ...... ; ... }.~';. ~. 5D...t~J.t,o~. 
' ..... telll'c. 4(J't, ..J:: . ." I~ .. s··(r. 8S~.-...4 

, . , 

· ..... : .. 
Ar£,k\"~".'5. @. ~'(!)' ...' .. :. t----:--------------t--=O":""'::~v~-"""-""""-=------l 

.... t------------------------t-----------~ 
' .. t----------------------------+---------------~ 

... t-----------------------------+-__ -------------~ 
~(',kJe <t.-.~.~~' 

. .. 
· -. _ t---------------------+------------~ 

Signature:~.::n.~ .• J?_tL."JA JDate:Y"IM Signature: c7c9~~ I Date: lo/rvlor; , 
A-e003-642 (03/03) 
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Sample Sample Description Comments 
Depth Graphic 1-------.-:...----=--------1-----------1 
(Ft.} Type Blows L Group Name, Grain Size Distribution, Soil Classification. Depth of Casing. Drilling Method, 

No. Recovery og Color, Moisture Cory tent, Sorting, Angul~rilYJ...Mineralogy, Me!ho<!~f Driving 9f1l!1pling Tool, 
Max Parricle Size. Keaction 10 Rlil Samoler Size WaIer Level 

-
-
-

-
-
-

-
-
-

116 G..S. 

-
-
-

-
-
-

, ~ 'U 

Reported By: T. ~I Reviewed By: t J. tVc., I"Ke ,.. 

Slgnat~re: ~ ~. " I Date: 1//()/('}R Signature: ~ ~~ 
A-6003-642 (03/03) 

A-IO 
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Depth I---,--'----j 
(Ft.) 

A-6003-642 (03/03) 
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WELL SUMMARY SHEET 
Finish Date:1of '\, d-OOfJ 

Start Dale: 4/ HI 'J.oo 8 
Page_l_of ~ 

; 

.\ Well 10: C b" q 3 Well Name: I q Cj- N- 1&5" 

\ 00 rJ . Project: \ 00-/Il VV\.".Jarl..-.J. W.t l \ ( R ( u-) 
D~te:IO{I~ ca· Reviewed By: L. rh. ~t~er I Date: (olrl(/ 

Signature: Z. ,;fl; .. " )/1 Signature: 

CONSTRUCTION ·DATA GEOLOGIC/HYDROLOGIC DATA 
;------------.--------jDepth in r---~------------

Description 

~"k,,; ~ (rlA-. b ~ s (.a 9 J: 
_'.15 1 

- l, 1.11 be .. 

Diagram 

A-12 

Feet Graphic 
Log 

Lithologic Description 

A-6003·643 (03/03) 



SGW-39344, Rev. 0 

WELL SUMMARY SHEET 
Start Date: C\ I) lot ao <>8' 
f-----~-=-=-=:....:.-=--j Page L of ~ 
Finish Date: 101'11 ')008 

" WeIlID: ( 1~{..,~3 Well Name: \ q~- tV'-I b ~ 
LOc1!tion:NE.,&_&....lII.(v:l\..(~/J/)~tJ~OV\ \601\1 Project \(')6-J\/' 1J\/L000~\a\-M" W.( ,\ (ll.Li.A\ 
n~a,,,,u By: T. B\A~W'( II Date:I"'(I~lo, Reviewed By: L. tlJ. fAJ:l1 kef \I Date: {()/tl/Io'( 

L~ture:k~. Signature: ~~A-~ 
,",UN.,. DATA GEOLOGIC/HYDROLOGIC DATA 

f------------.---------j Depth in f-----,--------------J 

Description 

'Lo\or.J... S;\:.:... ~"",,,I, ('0-.)."): 

l, ).\S"' - Bs '\ 6 .. t 
..... 

r---------~., 

f------------J : , ~ 
~ ~ 

.. 
. . . 

, 
.' , 

V\o~. AI\ Ln+\-.~A~ .'., ~ 

,,,", L~ ·~\oW t1 ",,"-,,1 
~", ... Lc.r "e 6", ... ; 0 

~ 

Diagram. 

. : ! 

; 

. , 
; 

; 

'. 
, 

Feet Graphic 
Log 

Lithologic Description 

-
-
-
-

\00-
-

-
-
-

\\0 -

-
-
-
-

: (03/03) 
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SGW-39344, Rev. 0 

BOREHOLE LOG 
I Page -.L of ~ 
I Date: ~t ..... · ~·n-..oe 

WeIlID: Cb(,.q~ Well Name: I"~-N'- 16s-
Reference Measuring Point: ~J ~ .. c:. n 

Sample '- Sample Description Comments 
Depth 1-----.-----1 Graphic f---'-----------------I------~--___l 
(Ft.) Type Blows Log Group Name, Grain Size Distribution, SOI'il~ Classification, Depth of Casing, Drilling Method, 

No. Recovery Color, Moisture Content, Sorting, Angulari ,Mineralogy, Method of Drlvlng.~~'!Ipl!ng Tool, 
Max Particle Size Reaction to CI Samoler Size. vvater Level 

o 
-

~ -f---+ 
-
-
-

l6 

-
-
-

-
-
-
-

-
-
-

')S" ~ 
-
-
-

-
-
-

~S' - '-r.:r.- ";~B~J} 3Li.o-~+.l) 'b.~. " ........ 11 ~.\ t:~.s' IArt:'~\~ a.-li.@ ~~I~.illol¢s. 
_ :·~"':i;Ya ,... .. HT .. ~.n6"'" .Cn. ~. "lfit. vJ .. ",\,\, ... +~. '" 
_ (::-:~... .. L. .1. ,1 ,.Jr • .J), \. . ./b\k J __ 1I'.loesa ~It 

_ ~ia!lil ~ ... ..J. "'" .HI/I.' L~1 ...... ~( ~~1. c..\sL,~"'. 
~~~ ~IJ5. V"l'd ",L • .I\ ... ..1. ,.1",\ ~ ~Lf.l)' L.... l Sot... "'11\. ')... ~ \ 

Reported By: "'T.fiIA"iL.A' I, R~vlewed By: L. cJ tA-k1 ke~ " 
TItle: G.. •.. 1. ...,J... tt .......... J"" Title: &eo-(ex:, /s { 
Signature: ..z!..'Zl h I Date~ Signature: ~ ./ . ., ~ I Date: lolfC{~ 

A-6003-642 (03/03) 
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BOREHOLE LOG 
Ipage ). of '3 
I $~...-ll ,,·s.· •• 
Date: .c;:~ .. o-~. d 

WeIlID: L 66'13 I Well Name: lct(h\(- \bS Location: N' ~~"""'.\\ ... <. .l-!l. \ ooN 
Project: \00-1\1 ~ lI~Ot"M.A VJ<., \\ ((l[,~A\ Reference Measuring Point: l'l1r......~A ~t..L. 

Sample <: Sample Description Comments 

~~f~h Type Blows G~PhiC Group Name, Grain Size Distribution, Soil Classification, Depth of Casing, Drilling Method, 
N Recovery og Color, Moisture Con~ent, $orting, A~gul~ritv .... Mineralogy, MetJ:1od_9f Driving Sampling Tool, 

o. Max Particle Size Reaction TO HlJl samnler Size Water Level 

-
-
-

-
-
-
-

So --t-''''''''''''!o'''-j' 

-

-
-
-
-

-
-
-
-

-
-
-, 

TItle: (TI ~ J ,,-c.+ Title: t:, eo lOCI I ';sf 
Signature: Z'-J~: ..II IDate:IO(OJloe Signature: ~ /"L~ ~ 

A-6003-642 (03/03) 
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BOREHOLE LOG 
I Page '3 of '3 

I 

Project:\'ooN IM._~\-d\"\o"'d W-tl\ RL~ft Reference Measuring Point: (;~ S",.J ... (..f 
Sample q Sample Description Comments 

~~;h Type Blows G~PhiC Group Name, Grain Size Distribution, Soil Classification; Depth of Casing, Drilling Method, 
. No Recovery og Color, Moisture Content, Sorting, AngularitY;..Mineralogy, Mel,tlod of D!lY!n.g;~f'lmpling Tool, 

. Max Particle Size Reaction to HL.I y_ampler ~Ize. vvatEir.Level 

-
-
-
-

'\0-
-
-
-

.-
-
-
-
-
-

-
-
-
-
-

-
-
-

. -
-

-
-
-
-
-

-
'-
-
-

Reported By:t~ H ~. Reviewed By: . L • ~. Wa Ikr 
Title: ~ .. L,4\. •• J Title: r;(!'C?(~q lK £ 
Signature: -z.~JA joate: U:Jh'hi Signature: ~ ~.I'~--~ I Date: (oJiI(IoK 

A-6003-642 (03/03) 
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WELL SUMMARY SHEET 
-- - Start Date:t!>~2l2Oa"" I Page _, of-2: 

Finish Date:l"),t.~/~.I . 

WeIlID: C( n£i'SS Well Name: 2.q~ -t::zG. -1-1-
Location: \ ~<;:.,:\A~ t. r' 
Prepared By: S. ~JY b Date:9/d9'k Reviewed By: L.~. Walke-!- 1 Date:/()iiJ'bg 

Signature: L _~ ;-/..#-
GEOLOGIC/HYDROLOGIC DATA CdNSTRUC:nON DATA 

r------------------.---------~Dep~inr---~--------------------~ 

Description Diagram 

A-I7 

Feet Graphic 
Log Lithologic Description 



SGW-39344, Rev. 0 

WELL SUMMARY SHEET 

WeIlID: C Lfi"5''5' 

Prepared By:S. ~}C kl I Date: oL~.L. 
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Project: 1l-c..e.A l ~ .L\\" -Jr-" I Reference Measuring Point: 6'-0U.o1J ~L"..c.d 
I(~,."...~.frt'~". 1.iP<:' . Sample Description Comments 

Depth G~r p' . 
(Ft) I %y B10ws g Group Name, Grain Size Distribution, Soil Classification, Oellth of Casing, Drilling Method, 

. a Recovery Color, MOi!!tllre Con!~nt, $orting, Al)gul~ritv .... !",ineralogy, Method of Driving S!!J!lpiing Tool, 
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Project: 2.L~A W dl So I Reference Measuring Point: ~ rour..ti Su.r-IQ:cl::'_ 
.?~ple ~~~'il"!.~ Sample Description Comments 

Depth "'" ft' 'Gra IC I---.,.-----.,......-:--:c-...,.......,--~:__-.,.,,---,,,----+-::----,___:_:___:____::_c=___,_,__.,,__~ 
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I Page • orlo 
IH~tr-"\'T'"'{"\~J.Q 

Project: I2CJ2.A l..)~\'S, 11'-\-2<4) /Reference Measuring Point: 1., ... ,.... ..... ('\· ~.Jr~c.t' 
Sample Sample Description Comments 

Depth Gr,iphic \---:,-----:-__ -=:--::---___:-:-::-:-----+----------j 
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I Page .!:L of ..1£. 
I ~1itf:'"p:~d"/~"A .. f..9' 

WeIIID: G. Co'l'S"b I Well Name: .;7.-,..,- bllt.-?71 Location: : .... "'.,,\~ C'ev.u- <;. .r: U'#'-fl..T! 2£'rnlt" 

Project: ~G~ We,\\s. I Reference Measuring Point: /cy~ , ... t ~ .-4'...L t..-<. 
Sample Sample Description Comments 

Depth Graphic 
Group Name, Grain Size Distribution, Soli Classification, Degth of Casing, Drillin~ Method, (Ft.) Type Blows Log 
Color, Moisture ContentsSortlng, Angulari~tMineralogy, Me~~~~f Driving Samp ingvJ,ool, No. Recovery Max Particle ize 'Reaction to I ler Size Water Lev 
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- .-I)'. l~"l: ~"'(. % si\~ !".. .. ".,%, "':"'.1 c:.. .. ~\olc..Q..~. ce l1:o-/g,; 
o 0 (ot'lo;. 'i>i f J. '{(')-/." ....... r<. ~(.h"L <:J ....... V\ I,-.V, II,>\. .. '"'.d ..... , e. r~.;z - 00 ku'+ \,,""\, .. ' 'A ''''''\- \'\\..~, ~tb\o ~\~, .... ~¥"~.' c..&..Jl I-~ - 00 I''''''''''\JA - b'o...l.&~' ...J 

... , .. Y" re..-t"...r ... .r: ~ 

-
hl _0_ -") IS'~: ~LtilL..1. ",i '1. r. :'''~~ .... .. ",~"'\e.~ \". ~~jll .. ...a. ~o.!\'iQ' +\\Yb\, .... l.. 

'95" bO '0,.,,, \cl.u-<o (,," .... Qfa,\I(..\ 'tb% \·tI~ 30% I \ .. u "io"''''la Is-a I -
.~ :"'"!> 1S'il': ..... d .. h ... 1 .. (. uk. 3-'1" ·Of\.. <;,.~ - o () .he. 5." ~ ·!.::'af4.>Jd m% ~i It jar.. -

~, .,.1 loo/~ 

Reported By: S, ~'y.~ Reviewed By: t. /J . Uk /I(€ ,. 
; litle: 6Gc>\"'O;1'>1- litle: ./o..L ,'.rl 

Signature: 2.."'7 /d I Date:'i"A,b Signature: ~?/./ . .L' I Date: / r0.l/.,p 
(, 
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BOREHOLE LOG 
1 Page ..sof k 
~t::'..l:I!!/~Y~ ... ..JdI:: 

( WeIlID: (_(r.elS'S" I Well Name: 2'15' r['Zlo,·n·1 Location: S . be 1.&:Yl..~ .• ';.,{ ... \.. 1::,.e. -z.tr:,.;;' 
Project: eca..A 1\ ll"1\S. T Reference Measuring Point: b.,.,.,,, .~l <:. ._t.,p 

Sample Sample Description Comments 
Depth Graphic 

Group Name. Grain Size Distribution. 5011 Classification. DeRth of Casing. Drillin~ Method. (Ft.) Type Blows Log 
No. Recovery Color. Moistu~~ ~~!~~t. ~orti~%-,,~7R,ularit¥tMineralogy. Me h~~~t.~~y~~g Samp ing Tool. 

Ma P lei Size R I n to I Sa Ie iz Water LAvel 
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- .~? . JJ.;",,,, .... :-r.. ''''"'~.J. .c:..... ~ ::0 '\-""'('.. ....... ~I •. ' tl 
e 0 1 ""o!.+I" -:h' fl. ~~I":- .. l..11 A ~ ~ t!oh~ ~j.J .. l·J:"'" •• C H~_o - o '0 .:!I.\~ .. I..V .r~'" ~\ .J - °OC::>O .....,..I~!: <l-..Jd .<;: &.< ...I. -.... ...LW: ... I,., ... ~~L, .. ~ ~ 1""-· I ~'" -

b.. S. ~Ot> -\" t.bl..\r,l_
v 3-"'·'.......... .' oJ . 

I~ · D'a, -') l<;l"l: ~ ..... Ii. .. /~ '.A<- ........ ,,\ (""'~ 11I..,..,1: .. ~ ~. c:.. 1~-19,., -
~- 'in.:to"!. "'<>-- .,,1 zoo/,IJ,;,. _. ....... k d - ·O~ L-k .. A 5"..". • ..l '" ..rlL.t",... .... .... "u Df..".· - 60° . k.. ...... \ '.",\-\., ..... ~~.~~.J ~~.~~:\ -

~,$. · O· ltd"" .... ~~;-> ,\ • ,\~ ...... .&. 11'ILo."1.· oJ ... , ~ 
''i? go '"lo-rH. 

o· -') 2.Ot~· :"" MG .. ~''!,J ..... ~ -t-'. \.l 
-

· c. l'!f'Mo...\\·~ ~\~ - °Oc \I 
- 0& · . - liaS. °oQ 

/'" - -''0 000 - '0 0 

- o·~· ~~\..;"... tl.c:. J9!:'~i~ - ·On --u 

Reported By: S. S '(.)\. ~ Reviewed By: L l/J. Wed Ire,... 
Title: btt':O (o-~ " {- Title: 'Get?[OD try 

Signature: ~"7., ~ I Date:!!I2J",p- Signature: ~-,,~ I Date: JO'~~ 
( 

,. / f 
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BOREHOLE LOG Lpage -'-- of J..... 
F5~W..l~.t/;'.:J2fk 

.., Well 10: c..G,_l-iSS"' IWeIiName:2'1'-~2('_)'1-ILOCation:·IvI .... vL~ p~< .... " ,.p. L.~t2t::. ? .... -

, Project~ItA lJ 11 \\ s. (LT!Rf:) I Reference Measuring Point: (..,. Y"t\ ~ s: ~..Po.., ... 
Depth 
(Ft.) 

Sa;mple Sample Description Comments 

Type Blows G~hiC Group Name, Grain Size Distribution, Soli Classification, Depth of Casing, Drilling Method, 
Recovery 9 Color, Moisture ~?~,enthSortlng, AngulariIY"Mineralogy, Me\tlod of Driving Sampling Tool, 

No. Max Panicle "ize. Reaction to Ht-I "amDier Size Water Level 

-
-
-
-

~05"-~ 
-
-

. -
- . <' 

2.1b ~, ), 

,-;-.. : ......--. ..,.. 

-
-
-

1("',<;, 
ll{" 

-
-
-

- ~,s. 
ZZO 

-
-
-
-

lt~ 

-
-
-
-

~c-
-
-
-
-

2~~ 
-
-
-

',---

II 
ILIL 

Reported By: S, 5\. o~b 

1"1" ~)( ... \ .. H..~J ',II\c. %' -.)..J.. .... ".. ~ ... idr.dhll~Y'..s oA.J ";..}~ClAI 
~ ~aJ!. <;m tI~ Wt"J: \c.... c:\- \~\... • __ +.u...---h /...t.l., (dIU-..u1 

I,.j. ..... ~ ~1-. . ..D.:." "b!.. ,k~' 

~.S -~ \r.,"''''-'L\}r: \r,~..i('I'>t..Jk.. l6..v-r_L.~, ~ a.C:; PIS~220 
I ~I +, k-£) .f!D> .. J I~.l 'NI~\" !.teo. irlt u 

(1)= Z3Z,S' 

.L 

Reviewed By: /, J. Uk /1/2! r-

Signature: 2.-~ ../~ 
r '7 

A-6003-842 (03/03) 
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WELL SUMMARY SHEET I Start Date: o"t /01/ z.c;ek' I PI" age_of_,-I Finish Date: IO(ot./z.ooPr I 
WeIlID: ( _~.5< z..G. Well Name: 2.9'i-£~(,,-"'" 

Prepared By: S. <:: y-h-, Date:J..."i/M' Reviewed By: L .j,. Walke,. I Date: JD h3~e 
Signature: L.. """:7. /~ Signature: /~~~ 

CONSTRUCTI()N DATA GEOLOGIC/HYDROLOGIC DATA 
1-------------,-----'------1 Depth in /----,--------------1 

Feet Graphic 
Log 

Description Diagram Uthologic Description 
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WELL SUMMARY SHEET ~ta~ Date: O'l/C '(~:x.'t I Page "L of ~ 
I Finish Date: (o/o7...f2..o~ I -

I Well ID: C lo ~'2.~ I Well Name: 2-9-"J- FL.£.. -1-9 

"'vri~TRUCT'ON'oATA "'G"EnOI'LOGl'C/HIYDRtOLCn)"'G""C 
1-----------r------IDepth in 1----"-..,-----------1 

Description 

, 

~C~.~~~~\~~~jU·\~L·~~~~====~ji 

.--.' . 

, 
\ 
\ 

\ 

I 
/ 

/ 
1------+-1----1 ! ! 

1 
/ 

! 
\ i I 

I-------~---~i 
\ 
\ 
'\\/ 

v I' ·1 

Diagram 

, !,: I 

T 

w 
! 

i 

Feet Graphic 
Log 

-

-
-
-
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BOREHOLE LOG 
I PageiofkL 

I fJJ.fi7'F:t.W'1k..,i.~ 
( WeIlID: c.. Co'is""2.G;, I Well Name: 2-'iT - t5"l1, -1'i I Location: \ V\~ ~ i &< ~e l·\('~ . <;'.6.{:. ?;.~J-5 

Project: 1"1-2 &../ £LI2..A \.,old\!; I\..~~f) I Reference Measuring pOint:~Y"OI..,",,".J .~......v- ~c.e.. 

Depth 
Sample 

Graphic 
Sample Description ~omments 

(Ft.) Type Blews Log Group Name, Grain Size Distribution, SO~lassification, De~h of Casing, Drilling Method, 
Color. Moisture contentsY0rtlng• Angulari • Mineralogy. Me ed of ~ying Samplin9

i
Zlol, No. Recovery Max Particle I~. Reagien to CI SJ'll1llller ize Water Lev 

0 C. .... b\~ loO\ -1SJa." 
- OI(}~O 10. - I: '" rOo ,,..1 J.".i lJ I'hl"'.P c.G.Si ...... 'i? "core. b .... 'l: .. c..\ 

Of 
(J 

- lL- 2~: o;:;, ...... .,Ju ~".h. r..~~J,1 (s.w./'::-..: t>-oi..J. Z ""L).. •• ,.,. ~"' ... - -'0 . 
a......vcJ $0"/ s\ \~o%.~...;;:1 1<5%' h 1.£. ".v.,.,,,,,,_ 1.~ c ...... s. .. ,I-. -

l6.s.. ~~() .¥".. ... , •. h .... ~J,..( .. ~, s".I.o- .... .vI .~.....t.t'.:,p, t;; 
·°0 u >l.,",d,i>. J_~ l'::' .t ... h.t.... ~ .\. 1a. .... dNL."I.!<".«i!? <s 1 - o - I~ cd Q, .. ~. <::<. ..6-.... .D • Lot 4+~' .. J.J "2. ;;...J .. ,.,.J.~ - -'0. 

'96- Ido .... <M.(~\." -.~ '" (",y.,a''S/'L) oo...\f~ v 
- I ~V\ J I-k.\ ~ ... ~ ..J {/\........a~ \-." '::1" oC.Io@lD' -

10 ' I",,,. .-00 L.., \<1.' ..J.,;~~ rA.U \. ~ h~. LA • .v<: ~,S~'}o';"O:i- . 

- P6 ~.:..J -If '?J... ...... 1.; -<! G, S.~./6 I 
L;, ( \..\,' .... -1- '2.6' r I ... !'..~ .. '.. .' 'J.... . 

- 0·-
- -0 ~b.-e.... J\". -\-0. -" -f;, .. .JA. .....,.."-

- '0:.. ... \"b~.\..k.a. IQ", _\.J.. .-<! 

I~ II.. 'i. a' O
. 

-) ",\,c.~ _~".c2 tLt- "l,S::' ~+ill 

- ,0· &. ~+...... ........ '" H-L\' !itt. ;<..<. ..... ./,. H ~ 6-;,,/. ;"' ..... ~ S'. a? IS-
3" r1;:1. J-er- ~I\kv -e..:P~ lCis,. J 

- 72'0. -
:?';-,'=l.~: c::.. J. c:;:::.~ I ~ I< H\: .:; H- +-.. 

t..<;. .60 ~e.. .AI "".,.. J. c.A h... t?;. '~U:. 
1.0 -.0· <i<ts% v$,.,},..02?~ \.-,.,.,~ (/6YfZ.."'h) i~d,..~.J ....... co '5..~. 2.0 I - ?o 51+- ...-.J'."'- lAd '"' - ",-,i..t '5"'c. I 

...,.A __ 
- ..P. e · 

Z±£,OO L., " <,~ {_,.,., \ ( .... I .. \: <' 

- 0. 0 

2') Ib.~. ._0': .......... ,.....\ (,,(J% ~i* 40% ~-4". l"I.d 

-;~~. .jj~ ~.c. _ '!><l.....J 6oI'a.7.<:1.' "" "I~ 'I'>lJkT, 16.V"Ll.. ~ .<., G.<- tD .~' 
/I1~,--/s:'d~,·c... ~~la- r"" ... ~ m 3" v 

( 

~ :"1,-l.nn..r14 ~IlY~~7.,\· ... ~~ <.. ... ~ ').+( - 0- 0 

~zm- IV J " v 

-
6.S. 

. . 
12!=I-~'2. : ... ...l... <;i(\- 1'&t'\\~ ~rs ... -h. . 30 . I·~·-·-

"-.!.-" ~'~,L. ~.di,A~v...j..'i~ .~ c..~ 4N'<.!.-,,<. ... ~. w... I .., 
I~<;. 

••• --!... •• z..,.- Z'1.O::;' "'~...,.~ ~o!l ~·4 d·21,'S"' ' ... c:.\. -"oJ. \J 'I.. ~'Z-. .-.-. 
-:.:. '':': . -) lD' :s;JI-Y. ~.0,1 J{_ (s, .~ .. v 

. - :.- ..... : . lIoY.4t $ff,,"') '2<Jx- 56'/.H.. "'....de. I... s-oe. dcRcJ. 30,,"--' J.. - :&.S. :.~.: ~1t. J 
(J 

35" ". t',:· 'St- h ' si/Itt Se.. d (/>I 05); c;.....A ... ~e1-- ..... 
.~'.~:' ',,,,0:..# \ ..... ~ '!;.\\- ('''''' ~(.' erl"rA.Ut«'t.- ....-t-~, .... c..-.<i. I, ''5'' .. .. '., 'h~/IDY.,(.~.· , .. ':'}H ... ~XJslL ~'" J .. .' . . .:, . ~c..\l ,oll-IoJI,,\ov."!·,. _/..,d Jt!D. ~~. ,-. 

Reported By: S. ~",')(k 
, 

Reviewed By: il~ . !A.Jc< (ke r 
lltle: I.. L /Sr Title: Gc!"(OCf,li 
Signature: <IL.,."'"J' ~ JDate:Q.4k Signature: ~ ~/./ /. ./.P7 I Date: /o!t:rloa 

/' / / 
A4300 642 03/03 3--
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BOREHOLE LOG LPage~of '" 
IDa'te:7.,·.:~I.:'!4~;'J!e,. 

WelllD:( (0 ~z.(p I Well Name: Z'1'7-€z:."-7liLocatlon: llo1.c:;.id ... !.'a.c..oC. s: ..... ~ (E/zt:::~!; 
Project: I . L!;' r2.F Q t2..A- \.,..).(.. \ls I Reference Measuring Point: b ('ouM.cf :;;'LY{;,..c.-€" 

Sample Sample Description Comments 
Depth Graphic 

Group Name. Grain Size Distribution, Soil Classification, Demh of Casing, Drilling Method. (Ft.) Type Blows Log 
No. Recovery Color, Mois~~re ~~ntent, SortiM' Ang~l~ri~tMineralogy, Mes~~gfe~~ying~~rlr"ng Tool, lax article Size. eactian I a Ize rLevel 

(". S. .;..'- '5 e ... o/lq. Il '10 · ':.' ~-.9/ '';',/,h. " ... .r"~(".<;.)I<::., J - : ... 
" 0° '~..,d- .... rl.<. ~Db..' s7IfSh'%' ~ ,-""<.1..',,,... a. ... (/6 ' - ,_'0 

;nAl/ .J...hL a. ~..d.. _iI c..,1sk.- '" .' '0 ,0 - .: ' .... s,uJ.,-. .1"" IM.~ .. L ... ,.h.j, "- -.)- J..d} c;;.ot..t~<te..' ...... ~'G¥' -
Ic". s. ~ .. : e;" .. , 

~1+ ..... lo1. f::k,. a ... 4M,o;.h -"'~ ... hb'lK9i .J 

~ 
.- -, · .'. LiLt tJ I . t:. .. -d~.·u~ ... S', 4C" - : '0' :: : -') I 1''1. "',("1 \-k, \ \ .c>;-u--~ -- · . " 
..... , '0 

-.-, ... t 'I., J. ~ I'l,<. n ... .e ",.~' - • I.'. 
'- -~. . .-~~l·<sJ ... "'j.t::LA 0".1-'., - Ib.<;. 

. .. 
':;'1_ 5" 

V· 
'"""\,;\" .... G. ~. ~. • "0,. 

Sb ....... ,0 ~ '':lq: ~iJL Jlo..-iL 1~ __ ,/~.1 ~c/,,\· '" - ~~">~.:-J;.: u ... ...re.;\ ~6.'se.....J ~.c;/" "iii2-£...· q .... -<-t. ......... -.. -. .. . 

- · .0l! .. ,v~o/sz:, ~(sic../~~ ~t..<-'b-Y"h~ tv 
- b,. s. ' .. 

· ':-0: ~ -h-..... 1.1" 4I't:... ... Nt.d. l<. '"5. .J <C/V'c.~i.Jl<""<>'.!> <;'-1' 

( 

~S"- '06' !t', ... h. tM.~ce. 'iot-J.- ....... o.u.T.1.J..1. J!d.5l~ .... .,(cJ 2..0. j c" ..... c-\-.u 

~d: . ~n.. ... , .. L . b .......... lot (foY/t. Si'~ J ....... ,'IWll'lrl. v 
-

If xJ... I+d ""- yo Iw ~ l,,:./ I di.:;I1.:"...o l;,.1cn.JS t:!?.. os!;" - . '0 -""'55'\s'1~ JJ,tr'<~ p .. ~L"I'-·'WL .J 0:; 0 - :<9, .. • tJ/r>.. ,~( <;.;...... 'Z...J -~S .~ -">~. I {,,~o/.. .. -I~ >6% s .. ..J lo~ ...... d.· ,,,- Q. 5. (1'l.0' 
'I.D 

~ (01' u 
-

D .. -) .;,._ I"> \. J- .:.A- (~t;"' ",,~~ol . .... _h - C/, ",-d.ol~ .'" ",,:+-, v - . 0 .. 
-") M. .... L ,J....1. , ,J 1~5 -

~9D I.rs- ~ 
I .... QtJ. ta .... .! J~"IV" 

a....rw. " .H.(J c:::. !>. ~'SI - a·c;-:. oJ 

- ·o~· --. 
-

&, C;. o.() 
10 C>r:·· ....... <..1..,. 0(0., .... "-0' -

- ~Q' 101-4 + --1, j .h. _0. P. .P . ' . ..... 
L ,,..A-L¥' o t>. 

- !~S. '0 .. ·.U 2,..", J ~ h" :-'0. 
I ..:-cl •. ": ... <;. ~' - ~'6' oJ 

- <:;> • 

- .'6.0. 
Reported By: S ~ 4.- Reviewed By: L,A,ttkl/@.,. 
Tltl~: 6~~\OQ1\ \- Title: ~O'/~ ;5.-1-
Signature: L"'7. . .../~ I Date: ""/03 Signature: ..2,8 hL ~ I Date: Jo/iJhJ 

( 
.r 

A-<l003-<l42 (03/03) 

A-28 



(' 

( 

( 

SGW-39344, Rev. 0 

BOREHOLE LOG 1 Page 3- of .J.a. 
·1 b~!~1tJ{~ 

WeIlID: G.(&fZD, I Well Name: 2'1<;-12:11. -1-11 Location: \'" ~,A4' C .... _,~ , o~ L.ef2.F n .... A--. 
Project: L£ /2 r- J~Lf2. {} I .)~G:. I Reference Measuring Point: £:..v.... ,,1 <;;;. .r,CLf' 

Sample Sample Description Comments 
Depth Graphic !--::--,-,---=--:--:c:---=-:-c-::-,,---=-::-=-:---:::---cc---+-:::-,,--:-=--:--=--::::--,-,.---:---:-1 
(Ft.) Type Blows Log Group Name, Grain Siza Distribution, Soil Classification, Depth of Casing. Drilling Method. 

N Recovery Color. Moisture COntent .... l?orting, Angularitv .... Mineralogy. Me~od of D!iying.l?~\'lpl!ng Tpol, 
o. Max Particle :Size. Reaction to HL;I ::sam ole . ::SIze. wa,er LeVel 

'it:> (,,5. 

-
-
-
-

~S 
1/ •. <;. 

-
-
-
-.,0 1 G. <; . 
-
-
-
-

qc;- J"s. 
-
-
-
-

Ib.'S. tao 

-
- b.S 

I~ 

-
-

~~.~------------------------r~-~-".d--~-~-d'~'~\-~-~~~---~ 
0.» ~ 

QU.I--------------+----------� o...-c.I..' ,~ ... ~. I.ac>' , -0 I----------------t-""-"''''-'-'''~..,.....---"-'"'''''--__I 

?6~------------~---u----~ 
·O:6·1--___________ t--__ ~-_ ___I 

:&~~--------------~-4-------------1 
-
-
~S. 

/10 

-
.:.. 

-
1& ~. 

/IS' 
-
-

.-

.0,0'1------------1-------1 
~o. I-----------f--------l 
·O·~~-------------------------~--------------~ 
.O~-.-~----------------------------+-----------------1 

~ ",4,1 ~ .I~ ~d 
O·~ ~::::::::::::::::::::::::::::::::==::::::::::::::::::::::::::::::::::::::::::::::::::::=::::::::::::~ .... : .... :,c.:I.:. oI:.(..~ "',,~.~~=. :/~/~::'~ ... ,,:d-;:::~ 
jt0l-------~-------r_--_v~----~ 
yj.O· 

Reported By: C;, '5~ Reviewed By: f (L1. Wa ! ku 
Title: Ged (oq,.'s/ 

Signature: ~ ~ ~ I Date: vis/oK Signature: .-!?tJ M~ I Date: I ()!J.sJ~ 
/ / A~OO~2 (03/03 
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BOREHOLE LOG IPage <J of k 
11)a'tEi:F.-':~K~. q 1'''''/,'<1 

WeIlID:( .(,SS7_VJ [Well Name: 7~"-€U.,-?"l [Location: \I-'I~\r\..( bt.<.~. ~S' L efc?Fo.n..J. ... 
Project: ('.a:{2F ij2L~{.\ )e..\\" I Reference Measuring Point: "~vt:) ...(11 ~_""~L< 

Sample Sarriple Description Comments 

~~nh Type Blows Gr~~:IC Group Name, Grain Size Distribution, Soil Classification, Depth of Casing, Drilling Method, 
. No Recovery Color, Moisture Con!~nt ... 9orting, A!)gUlaiitVt·Mlneralogy, Method of Driving Sampling .!,pol, 

. Max PartiCle "Ize Reaction toH( I Samoler Size Water Level 

-
"-

-
-

Its 1("" So 

-
-
-
-

".. IL.' 
-
-

-

-
I,{o {.s.. 

-
-
-

-
-
-

-
-
-

19o - (""S. 

-
-
-

Reported By:,\,. s:- 6"" ~ ReViewed !:?y: L • JJ. tJ.)a! ker 

[ Date: /. /- Signature: ;i?6J "/ / L~ I Date: lo/aJ".s. , / / 
A-6003-642 (03/03) 
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BOREHOLE LOG 
1 Page s.. of ..k.. 
~i:¥::~t~/,".t..,;. 

.' 
Well 10:( Cr.'i}''2./J) I Well Name: 2."1'1, eU,,'r4 !Location: \V\'\;"'~..to ~'t. LC.f' ';\ .... 1'LEeF" ObI'1J!. 

Project Lp~ r::- QcQA w ~ \I <. I Reference Measuring Point: (""11 ....... .'::1 C;:, d fA.lA 
Sample Sample Description Comments 

Depth Graphic 
Group Name, Grain Size Distribution, Soli Classification, DeEth of Casing, Drilling Method, eFt.) Type Blows Log 

No. Recovery Color, Moisture Con~e~\;f0rting, ~rgUlarl~tMineralogy, Me h~~~f Driving Sa~ling Tool, 
Max Particle Ize Reac Ion to I Sa ler Size Wate Lew! 

ib,s. ~ c...,lr,\ .... l.-\ -=1" dlo I (go ,,0 
IS'} - 2Pi>: ..:;n.:;:- '" .,.f -t. ~'" 17:.;:(..\ : 66 --

I 0 1'7liJ~.\ MOl. ~,~.J l~/. ,.:, II- u,o/.' I GoNG \. ,'- ... ':>' J{ 0-0 

( 

-
O'Q,' Id'r"",,~ .~ ... +l .~L.c c:..l-r.~i <s':,." --::7 

-
- :-0·· l~lL~' ~ ...:' .... +iu P<".I...zL ~.....b -r.~" .. \,. 

65'- ~6 
101" ... '" _xV\\+(I...'I·,,,\..\- .. · •. oA 1.1''-1 •. I ... " "--""<.-"'·w.c..... .. ~ 
',. ;,~ ..... 1. - \,.,........,.V'o (11,.0;1< '"1~) /1.5' d>--J h--.:J.:.t: ",!vr-&'" 

.l) 
. \L.') ',' VIC ~,U. "4 ;Y..'/6 '. !i"r ....... d':. (_'" 0./. -<C- C' ~I I. 0. 6 0 ... -

-1/ 0°' sil~ 30%~ Lal 1.:.%:OOhVl""I\-e.v 1'Lri"'-..... \. W';II( ...... ;Lb r ... S. 
· '(j 1"";,,,,,- 4" ..... """ : I :I'\~'" t:J I,. ,...,D;Y... ... ". I( n ~/ - P'l) - . ~ r..\~,,,,,,, IVlrJ"'A~"'a. 1 tD'iS' J 

110-
1t·.S G<;>~ .-":> .C'~1;/~/op; . 0...,., , ..... c:. )- 2..". IQ-L.~ .. o.v/d.' "'" ". "'- I~) ...... -.--~--

d ~~" ",,\:~lJ- ~}('''' -C-\+r.l u 
- .... 

l'lri)~ L.. a"....( ~v - :B' ib.S. ·0 . . 
rrs-- D'$? I"yc.\..; ," .c::. 1-"'<1' 

- .(2.-' u 

- ~c. 
- O· t>.d~t ~c._. b L ~. . ' u 
- I/'. '5. '00 I,.. vc.L ..._ ~. 1~t'~T l'lso . · 0' . J 

'- '6~, 
rud.J. I Q.~...1 '-' cJ.-r:..r '<6'0' · . '. -U 

- rJD' . 
~- ("S V~· "'rt.!-:" ",.,_ 1'-1' · '0 J 

- ~.'. InM J,,~\ -~;.,. 
-

,l?O' '0 
-lb,/). 

1'0 .0.0', I"v~·"" ".<:'. 'c'o' 
~,L\ In.~~ ,~..J..-<./ -

"Q~ 
u 

-
-lb.S. 

/'is' 
· .. () . 

- 0.0· ,lr1 ''''.J .... "Id 
- · .{) --U 

- ·0·-. I"J,} ?." I _l.,../' 

· 0 ·D· 0 

Reported By: S. ~'\(\....,. Reviewed By: L.b .. Wa/ter 
Title: t.. .. ,..., I "';,c, t ntle: ro..~7()O~rf 
Signatu:e: .2-""-7 ./~ I DateQh7U:>- Signature: ...:@"7/L,~ I Date:/"'/a/oa 
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BOREHOLE LOG I Page ~ of'lD 

I~~r;;h."'& 
WeIlID: (, (0)("2..(" I Well Name: £'91· .. 21. ':'"1-'1 I Location: I" :;,cl.... ~'CM.c.<. S. I'S Lt:~F o .. ",J~ 
Project: L.t= ~ F R. R.A 1.0 ~ \\ s I Reference Measuring Point: ~~I'"Ol.MAJ ~l"L.'" ~<>.(..t:... 

Sample Sample Description Comments 

~~~\h Type Blows G~PhiC Group Name. Grain Size Distribution. Soil Classification, Depth of Casing, Drilling Method, 
N Recovery og Color, Moisture Con,ent, ~ortlnl1.,_~!)gularitYtMlneralogy, MelJ:lod of D!iying Sampling Tool, 

o. Max Particle Size Re"cllon to 1'1' I ;:,amoler ~ize~ Water Level 

-
~'t;~, 6' 0::. S-4.... .oa, 1 

'0:0." '2co - z~· <.. .\. ( ... ~ \ (sf:.): - --
".? : .000: "' ....... "d /.JJ6"'/o ~~ ,,,J. J '/0'/ ... " r..wc...l.,. ........ (:1,\,,<.. G '!., "2..0-0' 

·l?:U: ~ .\, · ... h.1. ..... +1. ...... ~~()(H>O/,:) IJIW ",-.oJ,":l-' 0"1 

~::,,~:, ,I I. ............. L'LIc...· ~ ... LI_I...I:. Ll \-to r.~I7_.,J~1-J(f 
;,;:;gfi: tt", ~..J WI.-d.. -\-r. rv'<.~ 5'..o)<o.~ Ia..".:.kw't. "1,5.'(2, "ZoS' 
·ci,.:,.o.l"",~a,<./~d!>(... s ~b."- .... J ........ , $........G wv.v<..Jd,S.GV. '.J')/~' 

-
-

~I'~. - &5, 
- ... ,._- ., .... " ... 

-
- u U 
-

~S'-

-
-kL 
-
-

22",-

-
-' 
-
-
lhl'~ Z2"-

- v U -

-
Zlo--

-
-
-
-

Z!t;t-
-
-
-

Reported By: S. ~..J;) .X. ~ Reviewed By: L ,tl ' Wa (t:e,.. 
Title:' I~ .... "., \".,.;: .... \- Title: (9~(CIq. 'sf 
Signature: Y/'::7./ ~ I Date: .,/~-" Signature: ,;;?6) //..&? ~ I Date: rOh-rkN 

,/ -/ ' 
A-6003-642 (03103) 

A-32 



SGW-39344, Rev. 0 

APPENDIXB 

GEOPHYSICAL LOGGING 

B-i 



SGW-39344, Rev. 0 

This page intentionally left blank. 

B-ii 



. I i / () / ! ( 
H:mt~'Hll )fti .... c 

SGW-39344, Rev. 0 

HGlP-lDR-Z9Z, RH. 0 

Borehole Information' 

Borehole: 2'19·1026-79 (6816 
<·oonU •• I.o (WA SI PI ... 
North( ... , t .. l(m, 

299-E26-79 (C6826) 
Log Data Report 

Site: 
GWI:tft : 193.95 

U,iII P.t. TOe" EIev.rl.n 

~c ... l.rRI" 
GWL Doto: 09,'Z4,'"OK 

"fo",1 Deplll(ft) I n ... 
tlnlri.nown l;nknown O'H)3 1Jnknown 224.0 , C .bl<irollln· 

(:asinc InrormatioD: 

80rehgle Notes: 

Cable tool drilling ,lopped at Ihe b.salt C<lntact. Dr;lling w,,-. continued wilb rotlllY drilhng wilh open hole lu total 
""plh. '-"gging lOa, t.!nninaled at 3 Ii below the bOllom of Ihe C85ang al ~09 It. A IOlllling engin.,.' m.a.u",d Ihe 
<a§iJlI! diameler, rounding In the ncare,t l'l()·'n. Zero ref"rence for IO)!l!ing 111",,,",,,,-,m"l11< is Ih" ground ~urfaee. 

l.oI!I!ine: EouiDmrnt I.funnation· 

I LoU"ISy.lmo: 1 OammilU. 
Typo: \6O'-'IlP(j~ 
Serial :'\10.: tnp-'22 II A 

£lfNli., <:.ubution Dlto: 12':11107 ('.lIbratlo. Ror.r .... ., IIGI.P·tT·027 
LoHlnl! Proeed.re: HOI.P·\o1AN·OO' Rc\'.O 

-I U./'In\m.t.lll 
Typo: \l\f>,II.S Logi •• Sy .... m: 
lMriaINo.: 11310700.151 

ElTectiv, (·alibra.i ... Dato: 11,Ut.107 C.llbr ...... Refer ..... : 1I0)'P·(T·021 --
I u...ln. Pnwed .. e: 1I0\.P,"fl\'II'(x)2. Rev. " 

S~tral (' ... ma I.m!l!inl! SVlItem (SGLS) Lot! Rltn I.formatlon· • 
loGlRa I 1 lRe ..... 
()a:tc 09'14..'03 0'll2.MIN 09/25/08 
Lo!!!,mg Engi""'" Spatl Spatz SpalL 
Slarl L)cplh (ft) 0.0 104.0 152.0 
I·illi.h Deplh Ill) 105.0 209.0 17:1.0 
Cl'IJilI Tim" (sc..:. 100 IOU 100 
!.". .. 'R .... R R R 
Shi~1d <y'" I N 'S " MSA Ill1c"aJ 1.1\) 1.0 1,0 1.0 
I.og Speed (I\jmin) 1'11,\ N/A NlA 
PI\,'-Vcrili.i:ation I>L72ICAR DL731CAB DL731CAB 
SlilrlHk OL72I000 OL13 1000 DL731106 
Filli ... )-';1" OL721105 DL13110~ DI.731127 
Posl-Vaification DL.72ICAA 1lL1.llCAA [}L73ICAA 
IJcptlr Relurn [rror (in I 0 N!A ' 2 
t'O'!tllth!'tlls No fine gain No line gain No tine gain 

ad' uslrn"nl rna". adjuslmenl made .dju,tmcnl made 
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i , { 

/ /} / / : 

HGLP-LDR-:l:!I:I:. Itw.O 

Neulroa Molslure LoeiIl2 System (~MLS) Loe Run laronaation' 

LoI( RYD 4 Slbpc.' 
Il<It~ 091'25,08 09125/08 
I.ogging En~ine<r Silau spav. 
'>tnrt n"l'dl(tt) 0.0 152.0 
Fini.h Depth ftl) 199.0 17M 
('ount -I imc (sec) 15 15 
1.l\·l· ... RCi,1 R R 
"hi< I,I •. Y!N) N N 
:l-lSA Inte .... ·w 1ft) 0.25 0.25 
J.og Speed {fVmin, N!A ~iA 

rre·\'l'1'if1C<ll1tm DHH6~('AH DHH62CAU 
Slart File DH1I62000 0111162791 
F.nL~h Hlc D1l1l62196 0111162881 
Po..'iI-Vcrific.a1ioo Dt1ll62CAA DHII62CAA 
Deplh ({"llInl EtTOt I ill , NIA + I.S 
C~)nlmcnt:o;. Non. None: 

Logging Ooenllon Noles: 

l.{Igginl! ...... tcnnm.,cd 01 3 ft bel" ... th~ bottom of Ihe casing al209 O. A centrali/A)' ... as in.ralled on rhe .onde;. 

'\naly~15 Noles: 

I AuIYI': III~nwood I Dllo: I 12109/08 Mefena .. : GJO·IIGI.P 1.6.3. Rev 0 

Pre-run and pO:!it·run \'crificilliulu fur .hl: IOl!lging S)')h:rn§ \\'t:U: perfoflm:d "nlC acceptance ~riterla .... OCfC met. 

A casing correction for a ')/1 (,. in.-chick <t~1 ca..ing w", applied 10 the S(;l.S data from the gmund .u,face to lUb n: 
n,) correction wal) 3pf1liC'd Irom 206 to 20~) tl when: it is presumed to b~ op~n hol~ without ~asin~. No ..:orrC1.:tion!l 
iV~ applied to the neutron moisture data thu are reported m counb per :second. 

S(;LS .pc~'1" ,,-ere p,""ess~d in barch mode ",mg Al'l he SUPERVISOR tll identif~ indi,idual c""rg~ ""aks .lILl 
dclcormin" count r .. les_ CL'",:enlralioll' ... ere caiculotod with all hXCI'1. wo,~shccl tcmplale idenlified .. , 
G4LlJcc07.xls. "oing effici~c) functions and correction. for ca.sing. "'aler. and dead time. as d.~rm;ncd from 
.nnual ,"Iibraliolls A ~o"cclion lor waler ill,ide the horehole "' •• "l'pli~d to dola below 1"8.95 O. 

I{ssull! aDd Interpretatioas: 

No manmaue r.dionuclidc, Wcle detecl.d A single deteclion ()tT~ ·137 using Ihe rouline I'roc~"in8 .ol\w.~ w"'" 
detenllined II> be a stal;,ricailluclualion and is nola .. lid ~nag~ peak . 

.'\11 repeal dala indicat~ good ~p'''ltability. 
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i ; J " / " l : l 

Li~t or Log Plots: 

Depth Reference IS, grounu surface 

Manmade Radionuclides (0-220 1\) 
Nalll",1 G3111mo L(lS' (2 poges) 
("",,,hln.tmn Plot 12l'agcs) 
Combination Plot 1(}'220 fl) 
'Iotal Gamma. Deod Time & Moi,lurc(I).2:!O 1\) 

Repeal of N.lural Gamma L{l8S 
Moi'lUre Repeal Section 

I (;\\'1. grl-.nJ..".~cr k:'\-""I 
J or t()-pol\"kS,nll. 
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299-E26-79 (C6826) 
Manmade Radionuclides 
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299-E26-79 (C6826) 
Natural Gamma Logs 
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299-E26-79 (C6826) 
Natural Gamma Logs 
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299-E26-79 (C6826) 
Total Gamma, Dead Time & Moisture 
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;CtQl1~1 __ 
~~ ... Hanfurd Office 299-E26-79 (C6826) 

Repeat of Natural Gamma Logs 
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299-E25-236 (C6542) 
Log Data Report 

Borehole Information' 

Borehole: 299-E25-236 (C6542) I Site: Near 241-AFarm 
Coordinates (WASt Plane) I GWL'(ft): 294.65 I GWLDate: 09/12108 
North (m) I East (m) I Drm Date I TOe" Elevation I Total Depth (Il) I Type 
Unknown Unknown 09/08 Unknown 329.0 Cable Tool 

Casing Information: 

Outer Inside 
Casil1g TYpe Stickup (ft) Diameter (in.) Dhl!lle~i" (in.) Thi\:kness (iii.) Top (ft) Bqttom (ft) 

Threaded Steel -0.6 113/4 103/4 112 -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. 

Loeeine Eauioment InlOrmation' 

Loglng System: I Gamma IN 
Type: I 60% HPGe 
Serial No.: 45TP22010A 

Effe\:tive Calibration Date: I 03128108 I Calibration ReferenCe: HGLP-CC-031 
I Logglag Pr~ed!lre: HGLP-MAN-002, Rev. 0 

Lollinl System: I Gamma4L 
Type: J 60% HPGe 
Serial No.: 47TP32211A 

Effective Calibration Oate: I 12131107 I Calibration Reference: HGLP-CC-027 
I Loigini Proced!lre: HGLP-MAN-002, Rev. 0 

Logilli System: I Gamma 1M 
Type: I NMLS 
Serial No.: H340207279 

Effe!:tlve (:al.ibntiOIl Date: I 05/06/08 I CalibtlitiCin Reter,"ce: HGLP-CC-032 
I LolIKingfrOCednre: HGLP-MAN-002 Rev. 0 

Loginl System: I Gamma4H 
Type: I NMLS 
SertaIN,.: H310700352 

Effe!:tive Ca/ll~.r.t\OI1 Oat': I 11106/07 I C.II~ration Ret~rence: HGLP-CC-021 
LolIl!lnll Procednre: HGLP-MAN ·002 Rev. 0 

Soedral Gamma Loeeine Svstem (SGLS) Loe Run Information' 

Loa~uii 4 5 ReJ!"t 8 9 Repeat 
Date 09/02108 09/02108 09/15/08 09/15/08 
Logging Engineer McClellan McClellan Spatz SDatz 
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 (YIN) N N N N 
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Log Run 4 5 Repellt 8 9 Repeat 
MSA Interval (It) 1.0 1.0 1.0 1.0 
Log Speed (ftlmin) N/A N/A N/A N/A 
Pre-Verification ANI1ICAB ANI II CAB DL711CAB DL711CAB 
Start File AN 11 1000 ANI 11 140 DL711000 DL711193 
Finish File AN 11 I 139 ANI 11 153 DL711 192 DL7I1212 
Post-Verification ANI I1CAA ANI I1CAA 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 LOl!l!inl! Svstem lNMLS) LOt! Run Information-

Log Ruo· t 2 3 Rep,at 6 7 Repeat 
Date 08/29/08 09/02108 09/02108 09/12108 09112/08 
Logging Engineer McClellan McClellan McClellan Spatz Spatz 
Start Depth (It) 0.0 79.0 126.0 137.0 276.0 
Finish Depth (It) 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 (YIN) N N N N N 
MSA Interval (ft) 0.25 0.25 0.25 0.25 0.25 
Log Speed (ftlmin) N/A N/A N/A N/A N/A 
Pre-Verification AM042CAB AM043CAB AM043CAB DHH52CAB DHH52CAB 
Start File AM042000 AM043000 AM043245 DHH52000 DHH52632 
Finish File AM042320 AM043244 AM043301 DHH5263I DHH52696 
Post-Verification AM042CAA AM043CAA AM043CAA DHH52CAA DHH52CAA 
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: 

I Analyst: I Henwood Date: I 12108/08 Rderence: 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 1I2-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 15132-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 
G I NMar08.xls 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 

I GWL - groundwater level 
2 TOe - top of casing 
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299-E25-236 (C6542) 
Manmade Radionuclides 
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299-E25-236 (C6542) 
Natural Gamma Logs 
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299-E25-236 (C6542) 
Natural Gamma Logs 
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t'Jfilbli,1m11959 

HGLP-LDR-289, Rev. 0 

Borebole Information: 

Borehole: I 99-N-165 (C6693) 
Coordinates (WASt Plane) I 
North (m) I East(m) I 
Unknown Unknown 

Casing Information: 

Borebole Notes: 

199-N-165 (C6693) 
Log Data Report 

I Site: 
GWL' (ft): 73 

Drill Date I TOe- Elevation 
10/08 Unknown 

lOO-NR-2 
I GWLDate: 10/06/08 
I Total Depth (ft) I Type 

84.8 Cable 

A logging engineer measured casing diameters employing a steel tape and rounding to the nearest 1I16-in. The zero 
reference for measurements is the ground surface. 

Logging Equipment Information: 

Logging System: I Gamma4L 
Type: I 60% HPGe 
Sui.INo.: H47TP32211A 

Effective Calibration Date: I 12131/07 I Calibration Reference: HGLP-CC-027 
I Loggioj( Procedur\!: HGLP-MAN -002, Rev. 0 

LoUlng System: I Gamma 4 H with AmBe source 
Type: I NMLS 
Serial No.: H310700352 

ElTectlve Calibra'lo~ Da.te: I 11106/07 I Calibration Reference: HGLP-CC-021 
Louloli ProCedure: HGLP-MAN-002 Rev. 0 

Spectral Gamma Lol!l!inl! System (SGLS) Lol! Run Information' 

Log Ru!l. 1 1 Repellt 
Date 10/06/08 10/06/08 
Logging Engineer ~atz S»atz 
Start Depth (ft) 82.0 74.0 
Finish Depth (ft) 0.0 66.0 
Count Time (sec) 100 100 
LiveIReal R R 
Shield (YIN) N N 
MSA Interval (ft) 1.0 1.0 
Log Speed (ftlmin) N/A N/A 
Pre-Verification DL741CAB DL741CAB 
Start File DL74 1000 DL741083 
Finish File DL74 1082 DL741091 
Post-Verification DL741CAA DL741CAA 
Depth Return Error (in.) 0 0 
Comments No fine gain No fine gain 

a<jjustment made. adiustment made. 
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5 ~~!b.ff!-- .. ... ~.. ....................... __ ... _ ..... ."."~/9!9. 
HGLP-LDR-289, Rev, 0 

Neutron Moisture L02IDnl! System lNMLS) Loe Run Information' 

LogRlln 3 4 Repel!t 
Date 10/06/08 10/06/08 
Logging Engineer Spatz Spatz 
Start Depth (Il) 0.0 65.5 
Finish Depth (Il) 73.0 72.5 
Count Time (sec) 15 15 
Live/Rea1 R R 
Shield (YIN) N N 
MSA Interval (Il) 0.25 0.25 
Log Speed (ftlmin) N/A N/A 
Pre-Verification OHH72CAB OHH72CAB 
Start File OHH72000 OHH72293 
Finish File OHH72292 OHH7232I 
Post-Verification OHH72CAA OHH72CAA 
Oepth Return Error (in.) N/A -I 
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: 

I Analyst: I Henwood Date: I 11118/08 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 7116-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. 10 
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 Intemretations: 

No manmade radionuclides were detected. A detection ofCs -137 at a depth of6 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. 
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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 

1 GWL - groundwater level 
2 TOe - top of casing 

SGW-39344, Rev. 0 

HGLP-LDR-289, Rev. 0 
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Borehole Information' 

Borehole: 299-W26-77 (C6455) 
Coordinates (WASt Plane) I 

North(mt L EasUm) I 
Unknown I Unknown I 

Casing Information: 

Borehole Notes: 

SGW-39344, Rev. 0 

299-W26-77 (C6455) 
Log Data Report 

I Site: 
GWL' (ft): 203.6 

Drill Date I TOC' Elevation 
08/2008 I Unknown 

cuabli,hed 1959 

HGLP-LDR-295, Rev. 0 

LERF 
I GWLDate: 08/27/08 
L Total Depth (It) L Type 
I 230 I Cable/Rotary 

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 tenninated at 3 ft below the bottom of the casing at 
208 feet. A logging engineer measured the casing, diameter and rounding to the nearest 1I16-inch 

LOl!:I!:lnl!: Eauioment Information' 

Logging System: I Gamma I N 
Type: I 60% HPGe SGLS 
Serial No.: 45TP22010A 

Effective Calibration Date: I 03/28108 I Calibration Reference: HGLP-CC-031 Rev.O 
I Loein!! Procedure: HGLP-MAN-002 Rev. 0 

Logging System: I Gamma 1M 
Type: I NMLS 
Serial No.: H340207279 

Effective calibration Date: I 05106108 I Calibration Reference: HGLP-CC-032 
I Loeinl Procedure: HGLP-MAN-002 Rev. 0 

Spectral Gamma Logging System (SGLS) Log Run Information: 

LogRu:n 1 1 Repeat 
Date 08127/08 08127/08 
LQgginll; Enll;ineer McClellan McClellan 
Start O~th (ftt 208.0 0.0 
Finish DelJth (ft) 0.0 21.0 
Count Time (sec) 100 100 
LiveiReal R R 
Shield (YIN) N N 
MSA Interval (ft) 1.0 1.0 
LOll: Speed (ftlmin) NA NA 
Pre-Verification AN 1 OOCAB ANIOOCAB 
Start File ANI 10000 ANI 10209 
Finish File ANll9208 ANI 10230 
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s~~!£: r _____ ._ .... __ ... _. ________ .. ~_ ._'!!"!~~"-I?!9 
HGLP-LDR-295, Rev. 0 

Loll Run 1 2 Rep_eat 
Post-Verification AN II OCAA ANIIOCAA 
Depth Return Error (in.) Yo low 0 
Comments Fine gain None 

adjustment 
made before· 
ANl10151 & 
ANI 10153 

Neutron Moisture LOl!l!inl! System (NMLS) LOI! Run Information· 

LORRuo 3 " Rep~at 
Date 08/27/08 08/27/08 
Logging Engineer Pop<: POJl.e 
Start Depth (ft) 0.0 170.0 
Finish Depth (ft) 203.5 190.0 
Count Time (sec) IS 15 
Live/Real R R 
Shield(YIN) N N 
MSA Interval (ft) 0.25 0.25 
Lo~ Speed (ftlmio) NA NA 
Pre-Verification AM041CAB AM041CAB 
Start File AM041000 AM041815 
Finish File AM041814 AM041895 
Post-Verification AM041CAA AM041CAA 
Depth Return Error (in.) NA 0 
Comments None None 

Logging Operation Notes: 

Data were collected using Gamma I, HO 688-3574. SOLS 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 Aro8e standard. Maximum logging depth for the SOLS was 208.0 ft before the sonde un-weighted. 
Maximwn logging depth for the NMLS was 203.5 feet. A centralizer was installed on the sondes. 

Analysis Notes: 

I Analyst: I LEOLER Date: 12/09/08 Reference: GJO-HOLP 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. 

SOLS spectra were processed in batch mode in APTEC SUPERVISOR to identify individual energy peaks and 
detennine count rates. Concentrations were calculated in an EXCEL template identified as OINMar08.xls, using an 
efficiency function and corrections for casing, dead time, and water as detennined from annual calibrations. 

Results and Interpretations: 

Cs-I37 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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0.. I I I I 0.. 
Q) 
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I 
Start Date: S/H{O e 

WELL CONSTRUCTION SUMMARY REPORT' Finish Date: "135 f O_~ 
I Page I of ). 

Well 10: Lb S I..!A Well Name: do "''l- t:\ ~ - :nL. Approximate Location: IAJ. If. a.1U- /Ir ~.,..,.,....~"" '}.,of 
Project: Q.(tA- W~t\S (A-h..", 'M-:\~M. ,"",,\1\ Other OOmQanles: ~(lA."" "'C"c. 
DrUling Company: j"sl .... s~ ..... $oJ\l.t"",~ 

v 
Geologlst(s): l.~ i.~wf(\ 

.... :I.I~ .. ~ .. ' 
Driller: Ucense#: .,.s..1..\"";" 

TEMPORARY CASING AND DRILL DEPTH DRILLING METHOD HOLE DIAMETER (In.) I INTERVAL (ft) 

·Slze/GradaiLbs. Per Ft. Interval Shoe O.D.n.D. Auger: Diameter From to --
\\"51,,' CS. ~ . ...uL \I~/8 v he'll ... • Cable Tool: 'I.. Diameter ~From O· 0 to 1~16 

'\ fl, • t...S. ..I.1L'.~ <PI,'" 2"'4. Air Rotery: .Dlameter ~ F[Om~ to ?,~. ~ 

-- · -- A.R. w/Sonlc: Diameter From to 

· Diameter From to 

-- · Diameter From to 

·'ndlcate Welded (W} • Flush JoInt (FJ) Coupled(C) & Thread Design Diameter From to 

ILl.. 1\,.;,.., ... .1 
.. - --.'_.'t'-_.-- ... ..... -

Drnnng Fluid: W ... ~:..-- - . "" ..... ..... _-" .. "' ..• """'., -- ..... :~ ... 

Total Drilled Depth: '2,).G\.?' 1+ Hole Dla_4l TO: Total Amt. OtWater Added During Drilling: .,.. t S- .11 ... , 
WeI! Straightness Test Results: P...s5· Static Water Level: ).11.i.S ~f.! Date: '4. {IO ;8 

GEOPHYSICAL LOGGING 

Sondes (type) Interval Date Sondes (type) Interval Date 

-- · -- -- · --
-- -- -- · --( 

· · -- -- --
COMPI.ETED WELL 

SlzelWtJMaterlal Depth Thread 
Slot 

Type 
Interval 

Volume 
Mesh 

Size AnnulatS.allFlU., Pack Size 

~"1S.\..LQ1')\ ... I. .. J...\ ~ . .:illJ.. v - Y\.\;' \ ( _-."" ~J...u.\ ~-~ - -
1.,"1 s~""lo/t-\.,",·.", ...... .:ru..L.~ v ~-51.A- ~;\:u-.. S....J ~ . .:ilil . n.? ... W \O-lQ 

I.\" I~"". 1 ... 1,~ .... I.·.. ..\..,;\ l'l().O • illk. ./' - ~\., .. A.. (n.-1tL. ~ ma... .')84.5 ).6"1 -
-- · -- IQN\l_~ 4 ........... ~ llll...~ 1.1\ -

~ .. k.l \LALI~ ~<1kb .:DM....~ >.:jl. -
OTHER ACTIVITIES 

Aquifer Test: i~-- Well Decommission: !Ves: INa: !Date: 

Description: . /V~ Description: '. -------- WELL SURVEY DATA (Ifappllc~bla) 

ProtectJve Casing Elevation: 

WashIngton State Plane Coordinates: Brass SUlvey Marker ElevatIon: 

COMMENTS I REMARKS 

~1t\I1."O ~ AL~ '1H ./1 .. 1.1 dll'J., ~l ,J. .L J tA,S.I.t .. 

AU t ... 1 t-." \. .\....L. 
-.J 

_L..,,-MGI. ...... 
u 

Reported By: . Title: SI~ .1A 
Oats: 

I. ()"''''W< \\ Gu,\o,,: ... {- ~~ ..... loflo l~oo~ . 

( 

(J ~ 

A· 04 6003-658 ( 103) 

C-l 
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Start Date: <II { a-b I ~_ 
WELL CONSTRUCTION SUMMARY REPORT Finish Date: ttl <>s I doOS 

Page~of~ 

weIlID:( ,"54l. Well Name: ;}.qtl,f::\!',"-d~1.. ApRroximate Location: W. of.. :l. 4;v. /+. C \ d-oO 6. 
Project: (UfA-L,J.,II-<. (4--~ ......... IAt1<M'+-<l"~" Wd\\ Other Companies: _GtR,4.~ .'1.Y\<:. 
DrU"ngGompany: 6LId. _ Sl..-"",,"- <iAb..r:k< 

..J Geologisl(s): 1.,."' ...... 1.'" i.il~" "",. \I-d~t~ 
Driller: Llcense#: ... ~ 

TEMPORARY CASING AND DRILL DEPTH DRILLING METHOD HOLE DIAMETER (In.) I INTERVAL (ft) 

·Slze/GradelLbs. Per Ft. Interval Shoe 0.0./1.0. Auger: . DIameter From to 

(.~.q,o,,~ 1.~ --- ---- cable Tool: Diameter From to 

~ ---- AIr Rotary:' Dlemeter From to 

---- A.R •. w/Sonlc: Diameter From to 

--- ---- Diameter From to 

--- ---- Diameter From to 

'IndIcate Welded ~ • Flush JoInt (FJ) Coupled (C) & Thread DesIgn Diameter From to 

(~ .,,,. 1.1 
y. . - .......... , .'. . , .. .. {.S- . ··0· ... 1-Y-'O;:~~';·;':·:'· '~'-.. ' .. . . . -' ..... , .. ~.-.... _. _ .. 

'Drllllng Auld: 
. ~ 

Total Drilled Def)lh: Hole Dla@ TD: . Total Amt Of Water Added Durlno Drllllll!l: 

Well Stmlghtness Test Results: Static Water Level: I Date: 
GEOPHYSICAL LOGGING 

Sondes (type) Interval Date Sondes (type) Interval Date 

- -
( 

--- --- ---
- -
- --- --- --- ---

COMPLETED WELL 

SlzeIWt./Materlal ' Depth Thread 
Slot 

Type 
Interval 

Volume 
Mesh 

Size Annular Seal/Fnter Pack Size 

(~ t> • 1) - ·I\~,.\.,.;I~ C."",~./ReitJs ~-~ \~5.~b~i -=-
v - ~..\I .. ~~. J. c"MI.-\- ~-~ ~,o -

- ---- ---
- -
- ---- ---

OTHER AcnVlllES 

Aquifer Test: I~ Well Decommission: I Yes: 'INo: I Date: 

Descr1pHon: ~ Description: 

------~ 
WELL SURVEY DATA (If applicable) 

. ProtecHve Casing Elevation: 

Washington State Plane Coordinates: Brass Survey Marker Elevation: 

COMMENTS/REMARKS 

Reported By: 
(, 11tle: ~J- U:~ [~~/ C?3 -r. ~"'-""1N1'1I i.nL.a\OA' 

(J - A.{l003-S56 04103 

C-2 
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Start Date: "Id"'~ 
WELL CONSTRUCTION SUMMARY REPQRT FlnlshData:

1d
( 'I! dOa8 

PageLof I 

Well ID: C6bQ3 Well Name: \ 'let, At - ,( .... c;- Aoproxlmate LocaHon: NF:.r.. ~\\w.vl\\' ~,~h .. l ~t0\ \bON_ 
( 

Pro/eel: (tC.U L..J:..\l\ (loolI./tM-:~ ..... \.t .. IN(\I\ OtherCompan/es: c"a..I\.""" '}:",c. 

Drilling Company: (Stir( SL ... ~'J\l 'Co 
'I Geologlst(s): 1. B~wtl\ 

Driller: Llcense#: 
TEMPORARY CASING AND DRILL DEPTH DRILLING METHOD HOLE DIAMETER (In.) I INTERVAL (ft) 

·SlzeiGredeiLbs. Per Fl. Interval Shoe 0.0.11.0. Auger: . Diameter From to 

·\\""/a"/t..S. ~-..kL . \ \ ""8·'1{)!./'t~ Cable Tool: 1.. Dlameter~From 0.0 lOA-.: 

'i r(a~/c..5, ~-iM.!L 0. ~/8"1 B l/ • ." Air Rotary; Diameter II" { 8 From 0.0 10 b.~ 

- A.R. w/Sonlc: Dlametar From 10 

-- --- Diameter From 10 

- Diameter From to 

'IndIcate Welded (\1\1- Flush Joint (FJ) Coupled (C) & Thmd Design Diameter From to 

~k.T\to. ...... J 

.. .--:--~;;;-.- ... --. --~.'-, 
.. , .. Drillrnlii=Ji:i1ii::;t·j .... V .. -, ... 

Total Drilled Depth: S~. ~ '\;...sl Hole DIa@ TO: ~!/Q" Tolal Amt. Of Water Added During Drilling: \~. S' ~ t 
Well Straightness Test Resulll;; ? .. sxA Static Water Level: . 1-,. ? \ I Date: 

101'/08 
GEOPHYSIOAL LOGGING 

Sondes (type) Inlerval Date Sondes (type) Inlerval Dale 

- ---
- --- -- -- --
.. ---

COMPLETED WELL 

SlzelWIJMalerial Deplh Thread 
Siol 

Type. 
Interval 

Volume 
Mesh 

Size Annular SeaUFllter Pack SIze 

4"/S,h.IO 1.\4~lm J. .. \ ll.:.L .. .!l&1. V - Y\J_~A\ {~ -;-. 'I'tl .• ~ .... \ ~-li:L - -
4·1~ ... \ .... ;.,.._ ~-~ ./ Id-o-.sIol-I~;k~ ~ .... J_ ~-~ ~3b4' lo-~ 
4' f5~"'. \0 ("'~_~ ..... ~l .!ihII1--~ v - i~~,\.. ~~ \~\:s I..~.IS" -~ \ .;),,\ ~t6'\ 

- ~J_lk-C ...... \'~~ \01.'\0 - ".1. 1'\.'\0 ~8 

- ?...,\\...,J .~l,. ~ .... \- ..9.J.L - 0,0 7::J1 -
OTHER ACTIVmES 

,6,guifer Test I~ Well Decommission: .!ves; I No: I Dale: 

Description: ~ Description: ----~ 
WELL SURVEY DATA (If applicable) 

Protective Casing Elevation: 

Washington Slale Plane Coordlnales: Brass Survey Mar1<er Elevation: 

COMMENTS/REMARKS 

WeI\ "!o ~ ALl 01.;). .. ,,,.\.,1 "",1. ,,-,.\., .J- .t .\. ,,.(' u"c:.Mt.. 

A\\ l .u."";"'A H. VII 1 .!. .;" . .\ ~ 

\J. ~ 

RePQrtad By: TItie: 

Za~~ll Data:(~{c . ::.r ~_ ..... ..tt \\ (" ~\Ad:"-\- ( q 03 
( 

u L./ .. A..e003 658 (04/03) 

C-3 
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Star! Data: o~i, ,.J"Z.tl<3 r 
WELL CONSTRUCTION SUMMARY REPORT Finish Date: ~'7Ior:: / U!<:>1:2' 

Paga--L..of I 

WelllD: C. (.'l<;",> WeUName: 2..9'7- £zlo-1--:r Approximate Location: \" s.iJ..f- ~L.'(. LJ. ..~ L~!l t:=.D~ ... \ 
Prolect: H - 'Ut Qr '12~ wd\ "-. L£tt..f Other Com~nles: i::! ~'I"I.. 'b \-b\\";". r- \0\ 

DrillingCompany: R \ ..... ~ ~ ~L.."" L=- l \-G+'" ,a11'.~ . Geologlst(s): 

Driller: L:><"J"",,-<t::\ ~r.\"",-",,-bU LIcense #:~L"l_ ~. ~ ..ox'\' 
TEMPORARY CASING AND DRILL DEPTH DRILLING METHOD HOLE DIAMETER (In.) /INTERVAL (ft) 

·SIzeIGrade/Lba. Per Ft. Interval Shoe O.D.II.D. Auger: Diameter From to 

'1 %"6h t'.., ./~ ~h-. .. ( ~-~ 1,%"/9!i" Cable Tool: ./ ~ Diameter From ......D- to.:l&tf:X 

- Air Rot!!!)': ./. Diameter ~ From ..1:f:!:f3. to .z.lZ,.jt 

-- --- A.R. w/Sonic: Diameter From to 
.. - Diameter From to 

-- . -- Diameter From to 

"Indicate Welded (W) • Flush Joint (FJ) Coupled (C) & Thread Design Diameter From to 

R\\- e:..a~ -n..J.. 

. - .. ;,," . - ,- -, ' ... 'Drlliing Fluid: i.) c..... .\ e..V , ...... 

. Tom'1 Drilled D~fllh: '2.~2. l'> Hole Dia @ TO: :}" Totai Am!. Of Water Added During Drilling: '2.f:, a,,-\ S-

Well Straightness Test Results: ~lA Static Water Level: 261:r I Dele: o'ill2-,,:}(.)/2&!s '}r' 
GEOPHYSICAL LO~GING 

Sondes (type) Interval' Date Sondes (type) Interval Date 

. --- -- -- --
- --- --
. --- -- -- --

COMPLETED WELL 

Size/WtJMaterial Depth Thread 
Slot 

Type 
Interval 

Volume 
Mesh 

Size Annular Seal/Filter Pack Size 

k," ~ .. l 16 s ...... 'I, ....n ~-~ / JJ/fIt Ir..oIC> .... db ~; h·<..G.. 'i.b..d. ~-~ III.":R t~S ~c;.L'l 
I q " ", $, V>"f~' ..... ~ .t.2§J.!e.. :z.c.,.~ ./' b.,.,'1",'· If. L+-...d \" ....... \.. o~ .... h ~ -.tit'tQ.. I.i'lt~ ~~' 
if"5,.r... JDo(.s .. ,,;~ ..... V' ~.~ /' dl.4- I,.,,,. '\I1."",\O~\h- ~.~ Tl.~ f)! #g 

~A\i'.L ,J., ... , .... -\- ~- d. Ct>,t/zsW -
- --- -- -- --

OTHER ACTIVITIES 

"gulfer Test: I Date: Well Decommission: Iyas: I No: I Date: 

Description: DesCl1P.Uon: 

WELL: SURVEY DATA (If applicable) 

. Protective Casing Elevation: 

Washin!lton State Plane Coordinates: Brass Survey Marker Elevation: 

COMMENTS I REMARKS 

Reported By: TItie: 

7~~ 
Date: 

~~)Cb /":1,...""'/, ;51- 0-'/' ·/~ 
J r , 

A·6Otl3-658 (04103) 
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SGW-39344, Rev. 0 

Start Date: r."f/Oq/LDO<:Y 

WELL CONSTRUCTION SUMMARY REPORT FlnlshDate: lc>Jf.)7j'l~ 
(" Page I of 

WeIlID: c..t" 'i( "2...l.t> Well Name: 2.., ")~, E'.1.l.o -1-j Approxfmate Location: \ ",~;J.-t ~ ... J E(2..F;2an£ 

Prolect:_t-\.~1!'\ V.V-A 1>.)<>..\\" {l.£'R.F\ Other CompanIes: ( ... e..A.M <;..},.,.\\..,. F\\. 

Drilllr:lg Company: ~\ LLt' ~".. 6"'Jo1ko~,'S. .... " GeoJoglsJ(s): 

. Driller: j." .\\, \\-,...'" n ... ..!'... Ucense#: <::.." <;,.,'>C.~ \ . Q...v- ..... ..!. ·l\a...vA 
-...... TEMPORARY CA!;ING AND DRILL DEPTH DRILUNG METHOD' HOLE DIAMETER (In.) I INTERVAL (tt) 

·SlzeJGradelLbs. Per Ft Interval Shoe O.DJI.D. Aucer: Diameter From to 

'<1 %" .. . A ........ . 4.L.1 ~-~ "1~'19h Cable Tool: .,/' Diameter ~ From 0 to~ 

--- Air Rotarv: ..,/ DIameter ~ From 1.0" to~ 
- A.R. w/Sonlc: DIameter From to 

--- Diameter J:rom to 

- Diameter From to 

*IndIcate Welded (w,J • Flush JoInt (FJ) Coupled (C) & Thread DesIgn Diameter From to 

~"-. ~"'L -n:.t"~ 
I 

.. " .~ -- .. -... - .' -
brllllnjlFlulct: ~o..".\ ~V 

_A _ •• __ ._ ... _ ••• .. 

Total Drilled Depth: ~2t-I."1-(" Hole Dla @ TO: "f" Total Amt Of Water Added Durir,g Drilling: ~ n "'<1..1 ... 
Well Straightness Tast Results: NIl<;- StaUc Water Level: '2:r> I. +- JDate: dJl'2-i;j~~ 

! GEOPHVSICAL LOGGING 

Sondes (type) InterVal Date Sondes (type) Intarval Date 

- -
- -
- -

COMPLETED WELL 

SlzeIWtJMatarlal Depth Thread 
5101 

Type 
InlQrval 

Volume 
Mesh 

SIze Annular SeallFilter Pack Size 

14"<,L..ID .:.... 5' ...... ..L> n.ll..-~ V I NIt!- ~, j·~I~c.c.~ .. .1::2tUfr ~ 12..'lI</AJ 1/~2L-> 

14''' <.h·, ... \.a ........ \. .... \ ~~: ~-~ ~ b~Dlo" If""",-+d b.... .. ~ oe.\\f.~ JEJL-~ l3...l~V 1*" 
14' $ .... \ .10 !i.S. "'·,<.t'Y J$.J-....-~ y"'" IA.Jlt4 II ... ", ./o.~ b~i l(. ~.~ ~'1.SI?~ ;lt2 

- ~('.\-lo.....J~.\.- J.Q...L - $.. 1"\.14~S -
- -

OTHER ACTIVITIES 

: AoulferTest I Date: Well DecommissIon: -Ivas: I No: I Date: 

OescrillUon: Description: 

WELL SURVEY DATA (ifappUcable) ,;VO'(- Vef )<.c,.v{'V,,-# ... .f 
Protective Casing Elevation: ~ --'~Wr e.. .'. 

Washington Stale Plana Coordinates: Brass Survey_Marker Elevation: ~ ~ W fO;:';/o P 
COMMENTS I REMARKS 

Reported By: TItle: . Signature: 

L~ 
Date: 

S. < ~,,~. 6, ..... k,Q;.j -L-~ "",k.t../Uar.l' .. ../ /' / A-600ll-6S8 (04103) 

C-5 
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WELL DEVELOPMENT AND TESTING DATA 

Well Name: I Well 10: I Well Location: I Date: 
-z."1"1-ezs--z3'u. c.oS'l-Z- iN. of ?4--z.-A Ev ... ". ___ ':"..,r 2.0Q-E" "!"2."c-og 

Referen'ce Measuring Point (unless otherwise noted): TOP OF OUTER ,CASI",G (TOC) , 

Has the well been surveyed? 0 Yes % No I Does the well have a cement pad? 0 Yes ~ No 

STATIC WATER LEVEL: 

Start of Job 2"1r.31 I n<-

End of Job '}1\1-. Lio' 'Toe.. 

DEPTH TO BOTTOM: 

Last Recorded 
Measurements 

Dale: "I/z,l/"8 

Current 
Measurements 

Date: "J h-of los 

I-_S-,t\l~!!'l!:~"".o .... f_J_Ob_...:~:::.'.::;7.'!!it:i;..rl";<;"'cn!~T~/)~("''-----i __ ._C_+___ _ ___ +_C_' _ 
Eo' of Job " ,,:.1''''00 = i::::;J i'- i 

1-~-u-m-p-~-O-d-~~-,!>-D-:-pE-~_:-P-~-~E_I:_T_D_~A_I:_:_~_'l.._-I"A~ B I~...;,; L ~ __ "_~'_B_e_;:_,:",_'~_'_ 
, OON." I Y' ..... ' 

Intake Depth ils.?' "'~ d'lt.4' 'o~s 
3. 10' 

A= ~ A' = 3. Ie 
,. SIC if/C",II' 

Starting Turbidity ;:;;~ / '-\. '!.l 

Pump Start ~ Flow Rate 

1/30 
B= t.-u.,' B'= "Z.-z.!<I 

,,>0 8-1 I 
101\ 

c= ~ c'= ". -ot ... ~ "'1'1.'11., 

-
Are there any reference marks on the casing strings? ,0 Yes ,¢ No 

Total Pumped "') .... .\ ~ '\. • ~3 __ \ PARTS 
" / ~ ..... ... " 

.FInal Turbidity O.'ST..,.'!'" !>.S' .. "" COMMENTS: Flet-D C.A-LI 'B~"'T'\oN 
f"X'-O-S-N'-Ra-n-ge=--{p"":S:':I-'-) ~'Z.CJ.Do"--.". .• -;::C;':"::":s::";zc:.l-g--i '%.'0"1",. u .. ~ ,I>, ... I>ie,lt. 

~ .. ...l g.e-ADS 

f-P_A_R_T---,3---: ___________ -t 0- ,0: '4.80(_ 

INSTANTANEOUS SLUG TEST 0-'00: ct:r.<t~.. 'Is,,,.,,,,, (", •• ., ' ..... E) 
r-------------~----------~ 
Static Water Level {TO C) / 0-'000' S'SO"", s·", t>NlA ... C 1~""E) 
T d D h L tloIocll S~"SI"oJ 'SI;I CI'I\/co;. .... ,4;,,;::0 

I--r_an_s_uc_e_r_,~e..:..p_t ____ \-__ - /7' "----'-\ e e. .. , • ..:.\.:,;~ 
t-B~a_s_el_ln_e'_S_ta_rt~ __ 'I\__:°r'./u..."'-""'·'>A~.z>.t.""~"-'·--_f .. of ~ ".""t' J. .!-
Injection Start A~1!IIo' ':j- : ..,. Sip ,,,IIS' ~s,_ 10(1.., ,.$/._ 
Baseline Start L 
Withdrawal~ 
Slug~me 
~N'Range (PSI) 

Prep~rrd,by (prlntfame): 

~ £.kl1 ...... / T. ~IJ\.<;"' ... \ \ 
Reviewed byiP?~t name): 

it.()_ IVa (fee-l' 

10 : 1".,"1-

/ 

D-l 

Date: 

IO/l'f/Df 
A;6°03-644 (03103) 
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FIELD ACTIVITY REPORT - DAILY DRILLING 
I Page_'_ of ~ 

I Date: <t-"Z..4 - oS 

Well Name: ,~",,,_ £1..S'- 'Z"IU> I WelllD: , cc-S'-lt.. 

~L~0~==tiO~n~:_~~.~.4~~z~q~~-~A~~~~~.~w'r~~~~o~o-~€~· ___ L~R~~rt~N~o_.:~I_~~~(~~. __ ~L~&V __ ~~~)/t~(CV~(~~~~i ______ ~ 
Start Flnlah Totill 

Time ___ '~o~":..:3.::..o ____ Time ____ --'l-"'It'-"~'_'o~ _____ Time __ -,I:..=O~hJ....:(.s=--___ _ 

Hole DepthiCag __ -__ 1 __ - __ Hole DepthlCsg __ -_I __ -__ Hole Depth/Cag __ - __ 1 __ -__ 

Reference Measuring Point 

GROUND SURFACE 

Time/Depth 

Casing String No. 1 2 3 4 __ Rod Size: '¥A 
SeeR~rtNo.1 

Description of Activities/Operations with Depth 

From To (Attach appli~ble drawings and document straightness test results) 

, .~" :-"',., <J I (I 
0'\1$ "'P........\.. .1.,,.4-(0.. ~eco:' "", .. \J e ... \;\.,....L... •. 1 .. :01-, 

flO"! 1=1. I C, ~;Ji.l :. O. So ""N.' 1= ....... , lCb" 18.53" /..1 ... 0 • 

Title: "1.010.;)./ ~.-;1~t- IDate:"(~'t/.bt TrtJe: ~CO("'9,<..r-( I Date: fo/rl(/tl 
Signature: 1.. :tLl_1/ / -Z A .M Signature:.$ #~ 

/' / MlOO3-651 (REV 1) 

D-2 
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FIELD ACTIVITY REPORT· DAILY DRILLING I PagelotL 

Continuation Page I Date: q -;).11- oA 
Well Name: dqt.\' E)$'- -;}1,J. I WeIlID: {(, $'1~ 
Location: W· ~ :> It-). -A £" _t ~- c. I Contlnuatlon of Report No.:, # {~ c.f/J (o!t!f/~ 

l1meJDepth 
Description of Activities/Operations with Depth 

From To 

/' \5dS'" -r .. dr .... \ 'Jt D ":-) • Ltb1- f+' \~ ."d. 
\"'";.;}5" \ "l;,}1. stu\- "'Goo ... \...~\- [ s 'III"W" WD'? "). ~ n.. 3 t.,.. f .. , \\.... !.. tAlls . 
\~}1. \~50 ~\dL ~IA\... 'o,k.\- ~5-\--;: ~ ... ~\ I~ tL." t ,.. ~3.~ .. II"",,. 

\ ~S'o' \~S' I ~""-... \ ~CI\, .. \:d:\, -:.. o. S::".llfT~ . ~."' ... \ 'lO-· ') Lt),4 ~(.. \\ o· 
1~S"\ / ?.:. ..... ~\,.. J..,.{f 1""",,-\- -\:\'.'3,'.(nhl ca.-l L..<+-"" Y (S'\\rtV' ~\)"\) il..:A:-..,kA 
/ \~KO .c" ... "" r". 

\~ }O ISS-S I\l,~" ~ k.;\-' <"~IW'\.n..t.l. \\ .. t\\.(ocS "'''''n· \-0 ",,,,,,,f')V.L ~'~""'H'I\Ii\# I .... , ....... ,,,. 
I~~S' ~ 1(,'M';'~ n:~ I ........... , ~oHJ, 

\ 

/"" \ blO -fJ!",; ':. 3}1.I, ~ Toe.. . Dl~ -:..)-t.f+. '1 \ baS 
\ &10 '-\6~o [l.e-.- /v ... o. 

(' • .1. " ''L -, , "" -r, :k 'u 
_4'4 ___ ~ 

16~ ~ ~JI.I .:: 1::' k. I \ 

/" 
~ 

/' 
/' 

/' 
/ 

/ 
.. ~ L 
",~,/ 

~41;>.~ 

/ 
/ 

./ 
/ 

'/ 
..,/ 

v 
/. 

Reported By: T. \2u...sWt~ \ Reviewed By: C./J,Walter 
TItle: C. J ,-;+ I Date:4/~,./ot TItle': &col t!Iq /~-I IDate:l~ 

Signature: ~_ lA Signature: 4JP~ , V' 

A-8003-652 (04103) 
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SGW-39344, Rev. 0 

r- FIELD ACTIVITY REPORT· DAILY DRILLING I PageLof..:L 

Continuation Page ! Date: a. (~~ 108 

Well Name: ;r~er- f)S~ ).3.1, Well 10: 1J)!>~ ~ 

Location: fAL· rA-) It). ~ A- f,-. , ....... +", ~- {; !eontlnuatlon of Report NO.:+,\- 13 LW (0;'1//" i' 
11me/Depth 

Description of AcUvftleslOperations with Depth 
From To 

(N~TIAL ,b" IA." '-

T.~1. 'TIME -'13:> Tu'll.R. ",", C ..I. 
-r .. __ 

jot-oj (e.~8>" t.'ll 8.53 ·sRID 11Ao" c... 
/oW3 18.S=lo I. ~s: e.'t<l 'Itt! I~o C. 

\on ,~ .n-Io \.00 . ~.b)' ~)'R Iq. ,0(. 

I 101\ IS S8s- O'~D 6 .~s- 11'TS'"' dod .":L.-c, 

i._ .1lD -r , .. ~ ",H J __ -,~_ '"f -r .~ )( - .'t6l H. 

"«s\~~ \~3\ I ;:V"/, l "t.~ 1- fV!:.6 4-ci(" . Iq.B't 
...... . \ '!l yf. '). LJI :r \·5'11 ~L3"::f .~6.} Iqs:,o, . - . .. .... 

~- !>~. \..\ s-C\' 2: (f"··,: .... 16 .. .. 
\ 31 .. n -;}. '1 I 3 D.~\ t'~'f( •• 

l ~ '18 ':)·L-tdLf d .. S 1- S -'-19 (..16':1- t,\ .$"'c. 

L 
/ 

/' 
/ 

/' 
/' 

/' 
vu,t /" 

·1AW4/ 

~ 
/' 

/ 
/ 

/ 
/ 

/' 
/' 

/' 

/. 
Reported By:"T. ~ \ \ Reviewed By: L. A.WaIKe/" 

. TItle: (,.. ,bo.·)-
.. I Data: 1f(~/,;9; &I:(}( o-q l'S{ ! Date: t" IH10J Title: 

Signeture: ~ ... .D1 Signature: ~p/~ 
A-6003-662 (041\)3) 
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SGW-39344, Rev. 0 

WELL DEVELOPMENT AND TESTING DATA 

Well Name: I Well 10: I Well Location:, I Date: 
Z"I"t.:.. €'Z.u - 7-1 c.~cJS"S- /",S,b€ Ff!;NL€ L€1{F zoo - c .., -ZS"-Q8 

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

Has the well been surveyed? o Yes ~II""No ' I Does the well have a cement pad? l1JfYes o No 

fARI..1 fABll 
STATIC WATER LEVEL: 

Start of Job 
Last Recorded Current 

-Zot... & ' '1'"0(" Measurements Measurements 
End of Job io~. 8' "111"- Date: "II< Date: .., /7..5"/ 0 '0 

DEPTH TO BOTTOM: 

Start of Job 'Z'3I. lD' 'TO<-
ci I c' ____ 'f' ___ 

c;= q 
'f' __ --;I" ;I" 

End of Job . z 3\. (.# TO,-

.eABil 
--;I" 8 WELL DEVELOPMENT DATA A 

,EL,. A' 
Pump Model 17.. I-\'P f,,,,,,,..IL;-"';'?iJ:';FIOL. " ~ - -. S ,-!'"---.---" ._;"-:----"= 

__ 'f' __ 'f' Ground Level L 
~ 

'f' __ 'f' __ 
Intake Depth - Z'%.3, 3' l>.~ 
Starting Turbidity 3~.\ "''''' J . 

P!.!!Dr;l Star! ~ EIQWBal§ 
A= oJ/ ... A'= .3'.o~ 

08<1"1 
o .,o..f. 

3.5 ...... B= "/1>, S'= V!l~"""''' 
( 

.....• ~ 

C= v" 1.:. .... "'''' 0"100 0"'1:5"'" 5.'D' .,. ..... NI.!t. C'= 
oJ' 

'--

Are there any reference marks on the casing strings? o Yes t» No , 

Total PUmped 380. t ..... \. fABll .., 
Final Turbidity <1.17.. oJ,.., COMMENTS: F'IEL.D C-I\-I-I SIlAT1o,J 

XD SNIRange (PSI) .J/p, t.loo r T\I""P''''~IL HfrLH ~€r-ISIOr.l IS~ (pH I ,o...l~..\.;":b) 
.eABll .h..,.J ... c1 H.-.d''''!!s ~ ~ 

INST!'NTANEOUS SLUG TEST 1/,.tI ~ ... - ".&l .. ", 5~ .. .I';"J ..u...I: .... ; , t-l.....a .. ..J .......J ..... ~ 
(i3.'." - <18." ... </.0 - 4.so 1'111 ~~_ - 1~3'- ~. Static Water Level (TOC) 
'5~ .. ", - 5 .... 1 ..... 1. 0 - 1-. So 

Transducer ,Depth /0. 0 - /o.~o 

Baseline Start 

Injection Start 

Baseline Start 

Withdrawal Start 

Slug. Volume 

XD SN/Range (PSI) / 
Prepared by (print name): 

sILre:111_d-
Date: 

.::3u!> ~~~I"'~' ,fz./J /-$ ( 
Reviewed by (print Aahle): I~nature: £)bL ~ Date: 

t, /). tVa.-tk~ ~".., ,(~/r3/~1 
A-6003:e44 (03103) 
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SGW-39344, Rev. 0 

( 
I Page_l_ of _1_ 

FIELD ACTIVITY REPORT· DAILY DRILLING 1 Date: q·~s-oa 
, 

Well Name: 1/:"1"'- e:Zl4>-r1 !waIIID: C. u,'Iss-

Location: INS/bE: Fe-Nlc l.-EIZ.F' zoo-I!" 1 Report No.: la 
Start Finish Total 

Time oSo./oS- Time 10 II TIme Il.r. Z c,,_M. 

Hole Depth/Csg - I - Hole DepthlCsg - I - Hole Depth/Csg - I -
Reference Measuring Point Casing String ·No. 1 2 '3 4 __ Rod Size: "'fA . 

GROUND SURFACE See Report No. 1 

Tlme/Depth Description of Activities/Operations with Depth 

From To (Attach applicable drawings and document straightness test results) 

084S' t>T"8 " 'Z. 51. ~. TO .. Dr-w" zo .... I!0· ..-0(. w~relt. "-<> .... UM.) - Z4._8· ».,-0. 

o8~1# 6M3 G,~. 1>~"'c.,_~ -C:t.\..\ t!.#..\;k.~\;.;" 4 ..f. .4,.. .r. ~.k.,.. .- s"'''''.Ju..... .. 
e. .. "I:> ... ~t . 

, .J 

oS"" . 'F"i4~ ........ k:.c:k" .. 1e..~ k .. ~ ... .,. (:..,. ..... J : 5 ,/ /,.-I'M;· · .... ···3,s ..... 
~.\.w. .... .\.; .... '\"',\"..1: l ~. 33.1 .. ,..,. 

.... ...J. 
0&,. .... 

0'100 ;::I ........ ~ b"C.lu..( t...s~ ... rr .. , ...... ..! : 5". .1 I 51. "'c.. ~ 5·S ..... 
( D. 1<.; .. 1.. ~J - .... ) " .J 

o'lo! "t>TW .. "to"l. ':I' '-00. ( .I ........... %.'1' I-I'~o e 5.8 . ... ') 
o'ltS" L>TW .. 7.10. I • TO" ( .1,......, .. '3.3' f.l~o e 5.S ~~ ... ') 

0'1,0 'DTW" Zlo.3· file.. (eI .... Ool • 3.S· 1-\ .. 0 €! 5.':~ .. ", ') 
( 

o.,n 1>Tw • 'Z.IO.ZS'··,.., (J .... -.> • 3.-15' 1~t.O e 5 .• ~' ..... ~ 
o.,s., 7 ....... s\.,,~ .~L· J~ • ~uJ.·· . c:a_ .. \~\...J. 

..J 

loo~ 1>Tw' 't.oc.. 8' Tl>L ( ~ .. , 'Ie.- =- /00-101 

1011 'J)~:\I ........ ./'.reo. c:I .. ., ...... .,J. . r,.;;;_ ... :k 

\J~~ l'A1Lo.ME.,.ER.!a : 

-r,Me: . "TUIll!. 1'eM'P .. ~., . (' .... .I.. Fl ....... \... 

085"1 33.1 ...... I'I.~ .c. 8. IS' iq"lS"A% .... 3.5 ...... 
oJ 

0'108 510.<. "'-> '''.~ .c. 8.0-1 .,,~ ~'/.- 5·S .... 
0'118 1.1.1. ... " 1"I.c.'e. 8.14 'I? 'I A%- s.8 

"'1'n il.s "'" ·,~.I·C 8.01... "0·"_ ·5.& .... 

0'10/5 04.1Lun 1'\.1- .c. . 8.1.11> 10z.o .%.,. s;~ ..... -
AI .... u .. .r""~ 

.t- ti....1 ..,a:.. .,1«)., 

Reported By: ..::J .. ~s U ... J...,· .• Reviewed By: t Ll aklfe.,. 
TItle: G,u>I~",· .. t ~ ! Daie: 'I I~s I.a Title: 'ecdQCI 'sl I Date: /c;t.!,ki' 

Signature: 1 -1LJd Signature: '~$~ ( 

/' / A~OO3-651 (REV 1) 
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SGW-39344, Rev. 0 

WELL DEVELOPMENT AND TESTING DATA 
..• 

( !Well Name: 
·Iq,,- I\{- 16S" 

!WeIlID: 
((,(,q, 

I Well Location: 
N& """'" \\..",~,Ik ~ .. 'wJ, ... hClV\ r

Date
: '''0 '" I.{ '1 1M 

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

Has the well been surveyed? o Yes ® No .. . I Does the well have a cement pad? o Yes ®.No 

PABL1 .fABIA 
STATIC WATER LEVEL: 

V Start of Job +S".c:lS'loL 
Last RecOfded Current 

Measurements ~ Measurements 
End of Job 1- S" • 10' . T 0(. Date: ~ Date: toler /()'g 

DEPTH TO BOTTOM: 

-t0~ . Start of Job -~ 88.S!.' 76>l. I Co 

c:;::: t::::;J 
T __ -

End of Job S6' 93'70( 
... 

.fABli i A ~ WELL DEVELOPMENT DATA AB/ AO 

Pump MQ!:l¢. £ ".P,-'-~r."",~\M ~\"Jnc 
So 

_. _ ... __ ... GroundLevei C --b- oo •• T_·_T_ 
Intake Depth ~3S\ Toe. N . 
Starting Turbidity l")~. 4 NTIA. 

A = a. 'I ~ L"'.o{l"(or A'= 2.93 r 
eU!Il12 Star:! .st!m EIIDY Rate 

~1' 6~..\q 6:\;}) \'S.(, ... ~ B= S'", 2..0'1' r 

o '\;}) \\\S" q:?BaDw- c= /0.9'1 ' CO= ~. i:2:: ( 
r 

..... 

~ . ~ 
Are there ny reference marits on the casing strings? ·0 Yes ~ No 

Total Pumped \ 10'1. '1b~\ Will. / 
Final Turbidity 

v 
COMMENTS:-~;~n (,,\ .. \,.,. ... ~1~~ ~.LlJI\I1"'-

i 

XD SN/Range (PSI) 'd-OD!>; s~18 
~, ... p ,. ..... ,&~~ ... 
s~-~.l ~ .eABI...a O~\o: ".,~ .. 10- "'.~~"T", 

INSTANTANEOUS SLUG TEST 0"".0' Lt'!., ","1 ... '18.",,.,1" .. (A"_~ 

Static Water Level (TOC) / c)-I""" I SS"d .,.,.... ~"'\' ",,,,,, Mbo". ~\ 

Transducer Depth ./ Il ... c~ !..t ... I ..... I Slo (r M/'-~~""~ ... \ 

BaSeline Start v-oYc(S(~ ~~ . £...~""4".'4.\ . . . 
"1.1' '-I. f~ (VI. ~\.",& ... J: ~"_I\"\\.f to l.~\ c..\\b..~1 ... 1 

Injection Start / t.:!.J. J'_ i.n .\"Iosl ..... _+''''\~ ~11, •• ,J~c:. 
Baseline Start / 

\0' 10-10\ ...1.. .J!.. 
r .,.r""s/#.... I~ ''''31-

Withdrawal~ \-I-.A(\! 1-I-Q.'of1+Cl>Go L.2C1()I~\""l ~~ !!!.II.;) 

Slug~me .' c...1,·\, .... k~ ~ ""5 \. ... ~fCW\. 
., 

~N/Range (PSI) 

I Prepared by (print name): 
SIZA....-Q 

Date: 

ks ..... K ... <., .... \! 10(1/68 

f Reviewed by (print name): .' S~RL~ Date: 

L. J. W4/Ja-r 1~/tV(ot 
A-6003-644 (03103) . 
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SGW-39344, Rev. 0 

FIELD ACTIVITY REPORT - DAILY DRILLING l . Page_l_ofl 

1 Date: I G/-./"" 
( Well Name:" Ittl4_ tV "'\b5' 1 WeIlID: ( (,()&t ~ 

Location: N i' ~ f\ ~\\. <d .. l \OON I Report No.: . ~. 8 
Start Finish """1'4 il' Total 

Time Qblll Time 1~3o Time ~ h ... .1 ).0 .,... . .,... 

Hole Depth/Csg - I - Hole Depth/Csg - I - Hole Depth/Csg - I -. 

Reference Measuring Point Casing String No. (j) 2 3 4 __ R~ Size: (\) - 1.1 " \'k_. s . .) •. 

GROUND SURFACE See Report No.1 

TIme/Depth Descrlptiqn of ActlvHlealOperations with Depth 

From To (Attach applicable drawings and document straightness test results) 

O~\O Ir,)h~ 'Tn W\.J'l-" ~s- L PDt) 
Obdc) o reo POD 

I ()":f.o() ~ IO$.k. P .... n. +d b-.", cL . ..t: \ ~ 6....., t'v~~IIf.IAI .. :L.\n. ... L 
~, /. . .n....,-.L .• ,./r. ~ l'"u\lbv ... J .. ·.J [·o#U ""'" ..... A.40 . Ie.·!. 'oJ 

/ ~ -4 D1vJ: t~ ,,,s';o C <. '1').1;)' bu ' 

.. 

/ DaiS" ~l)Ts: i'51.g~·To( (SS".ct'b..s.) 

oS I':) ....--- O~I\k, .. 6......, .... "~Yl()t), ..... ",'1 1<", 00 lr¥Ot' ..... \"n..~ r..:,., I n, .n~ ~ .. 1 
/ / ~ ......... t.~· -;. S"fA! 5~8 d-o ~ .. ' P. ~L Lu' 

I 

.... :.: Hlp \7 .... kl 

I I Sc,..,1.,. s:lt. C.S.B ' I.."u. ,,,,~.k.". ~.b' (:.. IpG"~ I.-l ... av 

I I- 1'll..._<Ll r...o I c... Io .. U-... ~ __ P'. ( 

'I / 7T. : ;: ';)\.0\'''' 4\.1~+:)\.~,,· ... "t.<I!)"", !).I"~'!.'~':: ;;1'-.1/' ~ .. I~ 
/ I ...,1 .... ,.~ ........... -: Q ).'19' .j. ~ .. I - ~.oo '!otto.::. ~'\~,!8'..k..r ~\. ... ~ 

1/ 1/ (j;) 71.~~' b .. s -\-.. ..1 G> +-~ . q 91 I b.~. 
1/ ~s. .... U -k. s;k ~ 081~ oJ 

~ aC{oo ~ sui Vol"'; L, ... r.., 0000 ..... .1 t .. A 
o Cf. 00 6~1<\ r. .. ~. ~ y , 1<: ~~ ~,~, 

<.J 

6,\1<\ / ~~ .. ~~ ()" ..D Let 0 .. 1,.:< wot) . ~ .\.!!IL ~ ~",cJs. 
I / ..y f'"", .ok b-.,.b+ ~,,.\. ... C~.l ::'"})...!L~t::. J 'S. {P¥I!"",,'ro. 

I / -,I/)o+<. """,\..c.... lt13\ '""", l ... ~\' ~~ ~m. v ~\d' t .... 1 .u .. 

/' / . :::II II'" n b,'1¥rl L . {\ \.c. (0.",,", ~ q.lu_ ...... -f:,l<-~ Jl.<.. (\.... 

/ / .... J_ L':' I. U tJ\.Ii. vi. D ......... $~~I" _Ok\w>Ot\ 
" "' ..... ~. . Av ....... ,·A_ 

i / t .. \.,..~~ .. +~.q e' 010- ,j, . :'·l:!. 9' b ... 3 C' 4. 1. '1 C-F~. ~ . .., .. 1\ 
7 I { . .1.,. h .h..)(.o. ",,,,.,,,,,,-1..0' 

~ 

,/'" \ \ 1 S" -I C~_",~l ~\o..., " .. k ~o ~i'V"t"k ~ .. ..c!-..-- S:~I/S)s -:.1.~9 '--,'_, ..... u. ('). 
Reported By: I. R.~. ~L.rl' 1I 

.. 
Revfe_d By: t. ~. td" I k~ I- (~,.~;l...,) 

Title: (Jt .I. .1- I Date: ,o/."olS TItle: _ &, c.l!J'to., 'h.f IDate:~ 

Signature: ~Q~ -U Signature: zc9a.2..@ (' 
'-'" 

A-6003-651 (REV 1) 
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SGW-39344, Rev. 0 

FIELD ACTIVITY REPORT· DAILY DRILLING I Page~of_3_ 

Continuation Page I Date: /o/Q(a8 

Well Name: /g C(-_I'J/- I f.,f' I WeIlID: (6E,cD 
Location: III' ~ ~ ... "t\~ <:;'.'--1..1- (CON I Continuation of Report No.: a 

Time/Depth 
Description of Activities/Operations with Depth 

From To 

1\1 'I ~ \,,, ,. ",L-\. ... fC T-d ~1 ( A.el...: ... ,J~\) -( VI.!..l· _ c ,i'-e '" ok ... .\-
/ \ \~S- (~",,"-~1~ Wp;)..\ .",.h".\.... J. 

\ lss-- I :>X) \)~k-t... \ .. ~ch 
1'd}O \ d'1u' (.~. k "-<!. ~ 
\';}t..IO \ ~t.t).. SLI7'rUo~ \,!..,J .A"l~llJ"C. W\)~. 

\) t\). I~Q) () ... \ ksn..~~' to. II--e oA.II><~ t ... .( "" .... rl' / Il" ,oJ .J... .. J ... u.I"J 

(}"1'1 13\O ~ .... '" 'N '.",~ • .d. ~""'''''' ~ -(J..c., .. 
\~\6 ~ AI\u \~ ... ""'~ Dt~ 'N1MAVt:.t i)"d 1 ..... 1 f-l""t' .. \-., t..~ ~ .. \,0, ... .J-
~ / 

, 
f)t.. "... ~ ~ .... _ H..., 

, 
/ .~. ·· ... --~G-· .. ;.. ., ...... .L: -.~ - . do:-: .';'_:';-:"':~";;';./-_:.:. --" ••• " .'-;.~. --- ' .. 

'~. oMJ. .... rA 

/"' /- "'>Tv ..... '1":' ..... )0' I """", "." 'I"~ Jt ,,-- Sc: '" 1.\:CL.S 1" r 30 ~ J T['3-'l '14 
/' /' ~~ ........ t:.s, ~1....J ... i~. 
/ /. -'t P ,,,,,r.>: ~ ....... ,l\: ...... ~~1 ~lll ~ ~ L_ ... t. ls' L.. ~4 '< L .. ~ \....6. 

( ~ 
\~'1a II). ~\> \6 -. VV\o~rit.i'R ~\ 01'11 '" 1()~(H'loo 'N.~. 

ISt.16 ~ I~.;.. '·~"'o, . 1\ . V 14""" 
rv.~"" . .!)IA """";-<. \":):~. 

I / <J 
'-i o-o.~B' LeMA l~ -; eo .. ~)!. .\..,1....\ 

\ 

/ / ~.~'i' I""""" .... ~\~ ~ ~.qS' t-d~ ... l. 
/ /. .;;,. sO' I ....... 0 .. _"'·· .. ~ .50' 

/ / • \bJ)41" ~ D..¥-"'"'O ~ ili:>. -=t::t' laC \. g S. ++' 'b.,\~. 

/ / • Ck~~\" J-Mk"'\~ -- 8 S".oJ' T 6( S~.Cd'. 
... 

b..,,5. 
/ It-\IO . ,~tloI& ,) (1\o<'-"~ ",H", ~ ~,o' ... "., 

\416.. D .. ,lk ... In .... J """ 1.v'.JL""''''"<;t.l~l __ ~ vi ......... ...1 . 
\ Lido -'J P ... ~j. S'cV.\ 1 ~). ~ .; ~ II," 1.llL~' 1M,"', 

\L\~ / D..i\l~_1..1II1\ r.".;..ll <;GWt.~ r ... ..l.l.,"" J.~. ~+ W"LI\I "M ( o1~" t .... 
/' ~ 1l>A\:."" ()<.d\.,Ju t' .• ~·ru..dN u.. r L. d.J..,. 

v 

;/ ('t~ .."t-, n"".......tk 
.V 

\ll3c /"'" G,;.. k.... s;i.('. 
. 't\(){../ 

/v..<;.e! (-rU 
Reported By: ':f; ~'" 5" -< f' . Reviewed By: Lr0.Wxfi'ler 
Title: ( ... • (, t.<t .. .J- I Date: 10/1/09 Tltle: . &,~O( &9, ~r.f 'Date: IcT/t'l/Of 

(, Signature: :t~~J1 Signature: ~~~ 
l/ 

A·6003-652 (04103) 
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SGW-39344, Rev. 0 

FIELD ACTIVITY REPORT· DAILY DRILLING I Page _1_ of --L. 

( 
Continuation Page I Date: I to 1<1 I cJ ~ 

Well Name: I qq- N-l1..s- I Well 10: ((..,bCf 3 
LocaUon:NE ..... I...." ... \~ .s..1.J..~ ... \OQ_~ I Continuation of Report No.: 8 

T1me/Depth 
Description of Activities/Operations with Depth 

From To 

k .. .\-i11. . T. . ~la \ .1\.: ).1"1 ;). 

I T..""-I -LD T.,. .. b. ,.~ C-1 .. ,. T.,. ,,,: \) OL 

Oo.dS b,\.'1 ~.'1q C\~q J":/..~dC, ~. 'l,g 
0'\"\3 "d().q, g. ~:l. \ 05'1 IS.b°C. g.")'S 
(000 8 "d.b _So S" '1 \cJ~.,. lC\.\O( g ·:~S~ 
'O~"1 S."31- a.l~\ \0 a, I q. O·C, 8·4g. 
lOL[3 '-I.a\ 8·<'). \0 J~ \ <t \ 0c. 8. ~~ 
tl 0) ~.«i;). 8.(.11 lo4~ \(t~ "c. B.as 

'. _.u .• _ •.. _ ..•• . ... . .. --- .. :':~.;: .. :-'. ',.:'" . ~-. . 

(' 

-
Reported By: I. \5...05 L ~ { I Reviewed By: t.~ ~. Wa I/'l! t-

'TIUe:' ru .. I_~J- . ID.t.:I·/q~J TItle: (;eAD k.-.~4 1 Date: '9i'lk 
v 

~~//~~ Signeture: ~.~ jA Signature: -
A~2(00W3) 
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I 

( 
.1 WELL DEVELOPMENT AND TESTING DATA 

Well Name: IW~~z.~ Well LocatiOnt. 1~:WcN . "t-""'J-tE:7.l. -":M .\ r\l'I1i~ -,,, L"E:"(l ~ 
Reference Measuring Point (unl!'ss otherwise noted): TOP OF OlfrER CASING (TOC) , . ' 

Has the well been surveyed? o Ves <i[No Does the weft have a cement pad? o Ves' ctNo 

fABI..1 fARli 
STAllC WATER LEVEL: • 

Start of JobL c) I. ~ Last Recorded ~I / Measurements . Measurements 
End of Job .• -21J' f ta 'Date: 1f>/t>,jeK Date: 

DEPTH TO BOTTOM: 

Start of Job 2..VS.'S"" cl -tJ-_ .... -_ .... _-- C;= ~ End of Job "2.. ?!::: • '5" 
EARll 1-'" WELL DEVELOPMENT DATA A A' 

Pump Model':~"'i:"··"t ~. ~5"5l> _ ._B_.... GrouniL~"C=:= ':' ' . j B' ... 

2'~' W 
.... __ .. -

Intake Depth Al4 Starting Turbidity ~ I DfJo 
A= 6lLA- A'= 1-

PUIDP Start ~ E!QwBam 

*-
t 1.'\'\ i~~( 'i' .... 4M. 

B.. • B' 
, " c= , 

'= I ( 

-
Are there any reference marks on the casing strings? o Ves ~No . 

Total Pumped 33~ fABll 
Anal Turbidity ~. to+- COMMENTS: 

. XD SNiRange (PSI) . S"ZJi"' /20. (;:) )(\)~ :. g. c.JII 
.MBll 

x~~:~.4,+9 INSTANTANEOUS SLUG TEST./ . 

Static Water Leval (TOC) ~ 
Transducer Depth / 
Baseline Start /1// 
InJectfo n Start /A 
Baseline Start / 

Withdrawaj.8f8n 
Slug y.e{ume 

~NlRange (PSI) 

Prepared bY (print name): SignL~' 
/~ 

Data: 

'S. SeJ(~ I,~/'L-J' ( 
Reviewed by (print name): . Signatu,# .. / ~ D~% L rA. toa-(k~t- /?k~ /0'(3/01 

~(03103) 

D-ll 
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FIELD ACTIVITY REPORT" DAILY DRILLING 

Location: 

Start 

Tme <!) Y Or> Time _ .... 1 u,=.::OC='---___ _ Time \0 I b 'kv:s 
$" q~ d 6 Hole Dapth/Csg , I ,. Hole DepttllCsg r I---JI"""'-- Hole Depth/CeQ t;s I l<t. 'S' 

Reference Measuring Point 

GROUND SURFACE 

Time/Depth 

From To 

Casing String No. (!) 2 3 4 _' _ Rod Size::It I; '7 ~ ~" 
See Report No. 1 

Description of Activities/Operations with Depth ': 
(Attach eppllcable diawings and doclfrnent straightness test reeults~ 

Revtewed By: L,. 
Title:, G edt 
Signature: ",?~~~~ 

A-6OO3-661 (RfN 1) 
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FIELD ACTIVITY REPORT - DAII.. Y DRILLING 

,'" 
\ 

( 

Title: TlHe: 

SigMIunI: 

A-80()3.652 (04/03) 
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APPENDIXE 

CIVIL SURVEY REPORTS 
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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 (299-E26-
Vertical Datum: NAVD88 

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) 

WeUID Well Name Easting Northing Elevation 

C6455 299-E26-77, 575579.03· 137129.97 Center of Casing 

184.781 ' Top of Pump Base 
Plate, N. Edge 

184.771' Top of Outer CaSing, 
N.Edge 

183.998 ' Brass Survey Marker 

Notes: 
/\ • 11 ~" 

EQUIPMENT USED: TRIMBLE GPS 5800 RTK '//~ TRIMBLE DiNi 12 LEVEL Z rt.: frA 
iii ~,. i! 

~." :t . . . 
Surveyor Statement: l't. \j1" ~~I,t> 
I, larry A. Henke, a Professional land Surveyor registered ~':-..~~.~ in the State of Washington (Registration No. 38975), hereby ·~0N.-";;-"· . 
certify that this report is based on a field survey performed in ~,,~ 
October, 2008 under my direct supervision, and that the data eXPIRES»+.z3 '2JJ~q. i contained here is true and correct. 

Original to: 
Distribution bv 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. Point of Contact: 
N.F. Fastabend 

Description of Work: Horizontal Datum: NAD83(91) 

Civil Survey of Well C6826 (299-E29-
Vertical Datum: NAVD88 

79). 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) 

WelllD Well Name Easting Northing Elevation 

C6826 299-E29-79 . 575827.88- 137051.50'" Center of Casing 

183.124 Top of Pump Base 
Plate, N. Edge 

183.114 Top of Outer Casing, 
N.Edge 

182.354" Brass Survey Marker 

Notes: 

EQUIPMENT USED: TRIMBLE GPS 5800RTK ~~ K 
TRIMBLE DiNi 12 LEVEL ~ ·/rI;1 ~ 

Surveyor Statement: ~ gl.0 

I, Larry A. Henke, a Professional Land Surveyor registered 'Yi~~ in the State of Washington (Registration No. 38975), hereby 
certify that this report is based on a field survey performed in ~L~ 
October, 2008 under my direct supervision, and that the data EXPIRE9~tZ~/~q_ 
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) 

Civil Survey of Groundwater Monitoring 
Vertical Datum: NAVD88 

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) 

WelllD Well Name Easting Northing Elevation 

C6542 299-E25-236 575327.99 135965.34' Center of Casing 

212.5887 Top Pump Baseplate. 
N.Edge 

212.578· Top Casing. N. Edge 

211.774/ Brass Survey Marker 

Notes: 

EQUIPMENT USED: TRIMBLE GPS 5800 RTK ¥~ TRIMBLE DiNi 12 LEVEL ;; ~~(d ~. 
I i .~ -:to\ '" Cut- \V: ~A! I:rI 

Surveyor Statement: ,~ ''I 'l 
I, Larry A. Henke, a Professional Land Surveyor registered ~\:. "l897S l 

U'd'-:"'~~~ in the State of Washington (Registration No. 38975). hereby ~O~"'''-' OJ 
certify that this report is based on a field survey performed in "'LL~ 
October, 2008 under my direct supervision, and that the data iXPIRQSeP+' Z~2I/"9. 
contained here is true and correct. 

I 

Original to: 
Distribution by DIS: 
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WELL SURVEY DATA REPORT 
Project: Prepared By: LA. Henke 

Company: FGG 

Date Requested: 11/12/2008 Requestor: C.S. 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: NAD83(91) 

Civil Survey of Well C6693 (199-N-
Vertical Datum: NAVD88 

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) 

Well 10 Well Name Easting Northing Elevation 

C6693 199-N-165 571260.96 149154.68 Center of Casing 

141.488 Top of Pump Base 
Plate, N. Edge 

141.478 Top of Outer Casing, 
N. Edge 

140.727 Brass Survey Marker 

Notes: ..... I ~ 

7'A~1:'s~~/NVi Z( 
EQUIPMENT USED: TRIMBLE GPS 5800 RTK 

TRIMBLE DiNi 12 LEVEL I 7#t~ASi~.~ ~I{JQ0'>'" Ii! ..' oX •. '" . ':t 
'.., : AID" ....... ~ '~'2~a! "" 

Surveyor Statement: . "6\p.'1~! l~ 
I, Larry A. Henke, a Professional Land Surveyor registered ~. 311975' ••• .§:I .. ~~., 
in the State of Washington (Registration No. 38975), hereby \PJ'~;; .. ,~_"".,,;~ 
certify that this report is based on a field survey performed in 'it LA~ 
November, 2008 under my direct supervision, and that the data EXPIRU Sg P't. z~J2001~ 
contained here is true and correct. 

Original to: 
Distribution bv DIS: 
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