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1 Introduction 

This borehole summary report provides an overview of the well drilling and construction activities 
performed during installation of two dual-purpose wells in the 200-BP-5 Groundwater Operable Unit 
(OU) along the River Corridor of the Hanford Site (Figure 1). SGW-62828, Description of Work for the 
Installation of Two Dual Purpose Wells and Two Monitoring Wells in the 200-BP-5 Groundwater 
Operable Unit, FY 2019 (hereinafter referred to as the description of work [DOW]), is the controlling 
document for installation of the two new wells. 

The two wells were drilled, constructed, and developed between February 26 and September 13, 2019, 
by Carpenter Drilling Company (Carpenter) for CH2M HILL Plateau Remediation Company (CHPRC). 
Well site geology, well drilling documentation, and construction documentation services were provided 
by GRAM Northwest, LLC. Geophysical logging services were provided by Bay West, LLC. 

The new wells were installed to provide improved delineation of the target contaminant plumes in 
groundwater in addition to monitoring removal action performance. Installation of the new wells supports 
Ecology et al., 1989, Hanford Federal Facility Agreement and Consent Order. The wells were installed 
in compliance with the Resource Conservation and Recovery Act of 1976 and the Comprehensive 
Environmental Response, Compensation, and Liability Act of 1980 (CERCLA). 

Table 1 lists the well names, well identification numbers, Washington State Department of Ecology 
(Ecology) unique well tag numbers, and installation dates for the two new wells. Well summary sheets, 
borehole logs, geophysical log data reports, final civil survey reports, photo logs, and well development 
and testing data sheets are presented in Appendix A for well 299-E28-34 (C9752) and in Appendix B for 
well 299-E27-137B (C9753). Figure 2 shows the well locations. 

1.1 Drilling, Sampling, and Well Construction Activities 

This section summarizes the field activities associated with installation of dual-use wells 299-E28-34 
(C9752) and 299-E27-137B (C9753). 

1.2 General Information 

The two new wells were constructed in accordance with the substantive requirements of WAC 173-160, 
“Minimum Standards for Construction and Maintenance of Wells,” and the construction specifications 
identified in the DOW (SGW-62828). All well drilling and construction activities were documented in 
daily field activity reports, and borehole geology was logged. The sampling activities are outlined in 
DOE/RL-2017-69, Sampling and Analysis Plan for Drilling Removal Action Wells in the 200-BP-5 
Operable Unit, (hereinafter referred to as the sampling and analysis plan [SAP]), which also includes the 
review comment record for the SAP.   
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Figure 1. Hanford Site Map Showing the 200-BP-5 OU  

North Slope 

c:::J 200-BP-5 Groundwater Operable Unit Boundary 

~ Area Outline o 4 8 km 

L: :1 Inner/Outer Area Boundary I I I I 
CHPT2018BP01 0 3.5 7 mi 



SGW-64056, REV. 0 

3 

Table 1. Well Identification and Drilling Date Summary 

Well ID 
Number 

Well 
Name 

Well Installation Date 
Ecology Well 
Tag Number Start Finish 

C9752 299-E28-34 2/26/2019 7/18/2019 BLD034 
C9753 299-E27-137B 5/28/2019 9/13/2019 BLD032 

Ecology = Washington State Department of Ecology 
ID = identification 

 
1.2.1 Drilling, Sampling, and Borehole Logging 

The drilling, sampling, and borehole logging activities for installing the two new dual-purpose wells are 
summarized in the following sections. 

1.2.1.1 Drilling 
Boreholes C9752 and C9753 were drilled using a Wellmaster1 1500 cable tool rig operated by Carpenter. 
Borehole C9752 was drilled using a 16 in. outer-diameter (OD) carbon steel casing to a depth of 45.2 m 
(148.25 ft) below ground surface (bgs) and a 12 in. OD carbon steel casing to total depth (TD) at 87.0 m 
(285.53 ft) bgs. Borehole C9753 was drilled with a 16 in. OD carbon steel casing to a depth of 39.3 m 
(129.07 ft) bgs and a 12 in. OD carbon steel casing to a TD of 99.1 m (325.14 ft) bgs. The 16 in. casing 
was advanced using a 16 in. OD, 15 in. inner-diameter shoe. The 12 in. casing was advanced using 
a 12.75 in. OD, 12 in. inner-diameter shoe. 

1.2.1.2 Sampling 
Sampling was conducted in accordance with the DOW (SGW-62828) and the SAP (DOE/RL-2017-69). 
Geologic grab samples were collected and archived at 1.5 m (5 ft) intervals and at major lithologic 
changes during the drilling of each borehole. Archive grab samples were placed in labeled pint-size glass 
mason jars and in labeled plastic chip tray compartments for storage. Additional grab samples were 
collected every 1.5 m (5 ft) throughout the screened interval for particle size distribution analysis (sieve 
analysis). Sieve analyses of the collected samples were performed to determine the filter pack and well 
screen slot size for well construction. 

The collection of split-spoon or grab samples varied by borehole:  

 Borehole C9752: three split-spoon samples at depths estimated based on geology at nearby wells 
 Borehole C9753: two split-spoon samples at depths estimated based on geology at nearby wells 

During drilling, groundwater samples were collected at both of the new wells. Depth-discrete 
groundwater samples were collected within the unconfined aquifer for laboratory analysis to determine 
the vertical profile of groundwater contamination and for subsequent plume characterization. 
A post-development groundwater sample was also collected during final development of each well for 
laboratory analysis to confirm field test results and quantify other potential contaminants. All samples for 
chemical analysis were collected by CHPRC nuclear chemical operators. Section 2.2 provides additional 
well-specific sampling information.  

                                                 
1 Wellmaster is a tradename of Wellmaster Pipe & Supply Inc., Tillsonburg, Ontario, Canada. 
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Figure 2. Locations of the Two New Wells in the 200-BP-5 OU 
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driller’s breathing zone near the wellhead, the wellhead or source, any fresh drill cuttings and/or geologic 
samples, and any other areas of potential concern. All readings recorded were below action levels. 

1.2.3 Well Construction and Development 

This section provides additional details on the well construction and development activities. 

1.2.3.1 Screen and Casing Materials 
Each well was constructed with permanent casing consisting of 8.63 in. OD, 8.38 in. inner-diameter 
stainless steel. Schedule 10S Type 304/304L stainless-steel blank casing, continuous wire-wrap well 
screen, and sumps with end caps. Screens used at both wells were continuous vee-wire wrap with 
a 50-slot (0.050 in.) aperture, and each well used a 1 m (3 ft) sump (i.e., 1 m [3 ft] of blank with a welded 
end cap) located below the screened interval. Well 299-E28-34 (C9752) was constructed using one 
7.62 m (25.00 ft) section of screen (as described above). Well 299-E27-137B (C9753) was constructed 
using two 7.62 m (25.00 ft) sections of screen (as described above), separated by a 3 m (10.00 ft) 
stainless-steel blank. Section 2.2 provides further details on the construction materials used for each well. 

1.2.3.2 Well Completion 
A straightness test was conducted in each well with a tool that was 6.1 m (20 ft) in length with 
a 10 in. OD for both wells. The test was conducted prior to setting the permanent well in accordance 
with the substantive requirements of WAC 173-160. 

The screen size and filter pack size used for construction were determined based on sieve analysis results, 
geologic borehole logs, geophysical logs, and intended well use. The two wells were constructed with 
a filter pack consisting of 8-16 mesh Colorado silica sand. The filter pack was settled using a dual-flange 
surging method. The top of the filter packs for wells 299-E28-34 (C9752) and 299-E27-137B (C9753) 
were set at 77.83 m (255.34 ft) bgs and 94.21 m (309.10 ft) bgs, respectively.  

The annular seals for the two wells used 3/8 in. coated bentonite pellets immediately above the silica filter 
pack of the uppermost screened interval as an ~1 m (3 ft) seal, followed by granular #8 (8-20 mesh) 
bentonite crumbles. The top of the annular seals for wells 299-E28-34 (C9752) and 299-E27-137B 
(C9753) were set at 76.96 m (252.50 ft) bgs and 92.75 m (304.30 ft) bgs, respectively. The granular 
bentonite was placed from the top of the bentonite pellet seal to ~3 m (10 ft) bgs. Type I/II Portland neat 
cement was used for the surface seal and was placed from the top of the granular bentonite to the ground 
surface. Any remaining unfilled annular space was filled with high-strength concrete during well 
pad construction.  

The surface completion consists of the permanent casing surrounded by a stainless-steel protective 
monument with a unique Ecology well tag number riveted to the monument. Each surface completion 
has a 1.2 m by 1.2 m by 15.2 cm (4 ft by 4 ft by 6 in.) concrete pad constructed around the wellhead 
protective monument. The wells are located within the center of the concrete pad with a brass surveyor’s 
marker (stamped with the well name, identification number, and date of final construction) imbedded 
on the northern side of the pad. The monuments have a lockable cap, and the lock hasps were positioned 
to face northward. The surface completion also includes four steel bollards (1.8 m [6 ft] long and 
7.6 cm [3 in.] diameter, one of which is removable) placed at the four corners of each concrete pad, 
with 0.9 m (3 ft) stickup for wellhead protection. The bollards were painted yellow in accordance with 
ANSI Z535.1-2017, American National Standard for Safety Colors, for increased visibility of physical 
hazards. Section 2.2 provides further details on well construction.  
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1.2.3.3 Final Well Development 
Final well development for the two wells was conducted during construction activities, after the 
filter pack was added and settled and before the bentonite pellet seal was placed. Well 299-E28-34 
(C9752) was developed in one interval within the 8 in. diameter stainless-steel casing near the bottom of 
the screened section, while well 299-E27-137B (C9753) was developed near the bottom of both screened 
sections using two intervals ~6.4 m (21.1 ft) apart. The groundwater was pumped while water quality 
parameters (turbidity, conductivity, dissolved oxygen, pH, and temperature) were monitored. Each 
development interval was completed when the turbidity read <5 nephelometric turbidity units (NTUs) and 
the remaining water quality parameters stabilized. A LevelTROLL 700 datalogger was used to record 
the drawdown and recovery data during development activities. Table 2 provides the final water quality 
data for each well interval. Well development and testing data sheets are provided in Appendix A for 
well 299-E28-34 (C9752) and in Appendix B for well 299-E27-137B (C9753). 

1.2.3.4 Washington State Department of Ecology Well Identification 
Each well received a unique Ecology well identification number that was embossed onto a stainless-steel 
tag and riveted to the protective monument. When the monuments were set, all identification tags were 
set to face toward the north. Table 1 lists the Ecology tag numbers and the associated wells. 

1.3 Well-Specific Information 

This section summarizes the drilling, air monitoring, sampling, geophysical logging, construction, and 
development activities specific to each new well.  

1.3.1 Well 299-E28-34 (C9752) 

Well 299-E28-34 (C9752) was installed between February 27 and July 18, 2019. The borehole was 
drilled to a TD of 87.90 m (288.40 ft) bgs. Drilling began on February 27 using the cable tool drill rig. 
The first string of casing used during drilling was 16 in. OD carbon steel casing with threaded joints 
that was advanced to a depth of 45.19 m (148.25 ft) bgs. The second temporary string of casing used 
was 12.75 in. OD carbon steel with threaded joints and was advanced to a final depth of 87.03 m 
(285.53 ft) bgs. The borehole was advanced to a final depth of 87.90 m (288.40 ft) bgs on May 21. 
A final pre-development static water level was tagged at 80.08 m (262.72 ft) on May 20. 

Sampling at well 299-E28-34 (C9752) included collecting soil samples for geologic archival purposes, 
composited soil sieve samples for sieve analysis, three split-spoon samples, and one grab sample, as well 
as two groundwater samples during drilling and one post-development water sample for chemical 
analysis. Geologic archive soil samples were collected by the field geologist at 1.5 m (5 ft) intervals and 
at lithology changes throughout the borehole. Samples for sieve analysis were collected as 3.0 m (10 ft) 
composites of each 1.5 m (5 ft) soil grab sample from the top of the water table to the top of the basalt. 
In addition, three split-spoon samples were collected for Pacific Northwest National Laboratory in 
the saturated zone: approximately one in the upper, one in the middle, and one in the lower saturated 
zone at ~81.0 m, 83.7 m, and 86.7 m (265.9 ft, 274.7 ft, and 284.3 ft) bgs, respectively. One waste 
characterization grab sample was collected at ~81.0 m (265.9 ft) bgs in the saturated zone. Two 
groundwater characterization samples were collected at ~83.78 and 86.45 m (274.86 and 283.64 ft) bgs 
during drilling to delineate the vertical extent of contamination. A single groundwater sample was also 
collected during well development at 78.05 m (256.06 ft) bgs. Table 3 provides summary information for 
the samples collected for chemical analysis. 

                                                 
LevelTROLL is a registered trademark of In-Situ, Inc., Fort Collins, Colorado. 
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Table 3. Sample Summary for Well 299-E28-34 (C9752) 

Sample 
Date 

Sample 
Interval 

Sample Depth 
(ft bgs) 

Sample 
Medium 

Sample 
Method 

HEIS 
Number 

5/1/2019 I-001 265.90 – 268.40 Soil Split spoon B3NN65 
5/1/2019 Waste 1 265.90 – 268.40 Soil Grab B3NNR9 
5/8/2019 I-002 274.70 – 276.20 Soil Split spoon B3NN66 
5/9/2019 I-003 284.30 – 286.80  Soil Split spoon B3NN67 
5/7/2019 I-004 274.86 Water Pumped B3NN68 (filtered), B3NN69 
5/14/2019 I-005 283.64 Water Pumped B3NN70, B3NN71, B3NN72 
7/2/2019 Post-development 256.06 Water Pumped B3NN76 

bgs = below ground surface 
HEIS = Hanford Environmental Information System 

 
Geophysical logging was performed through the 16 in. OD casing using NMLS from the surface to 
45.11 m (148.01 ft) bgs and using SGLS from the surface to 44.81 m (147.01 ft) bgs on April 3. 
Geophysical logging was performed through the 12.75 in. OD casing using NMLS from 44.8 to 80.09 m 
(147.0 to 262.75 ft) bgs on April 28 and 29 and using SGLS from 44.5 to 87.48 m (146.0 to 287.01 ft) bgs 
on April 28. Manmade radionuclides were not detected in the borehole. Appendix A provides the 
geophysical logging report for well 299-E28-34 (C9752) (HGLP-LDR-1087). 

Well completion activities began on June 18 with a straightness test. Carpenter performed a straightness 
test with a 6.1 m (20 ft) long, 10 in. OD tester, which passed through the 12 in. inner-diameter temporary 
casing without binding. Well installation continued on June 18 using 8 in. inner-diameter and 
8-5/8 in. OD, Schedule 10S Type 304/304L stainless-steel blank casing, screen, and sump. A total of 
7.62 m (24.99 ft) of continuous vee-wire wrap, stainless-steel screen with a 50-slot (0.050 in.) aperture 
was used. Stainless-steel centralizers were placed at the bottom and top of the screen interval and at every 
12.2 m (40 ft) thereafter. Table 4 provides information on the well construction materials and associated 
depths for well 299-E28-34 (C9752), and Appendix A provides the well summary sheet. 

Development at well 299-E28-34 (C9752) was performed during construction, prior to adding the final 
bentonite pellet seal. Development operations were conducted on July 2. One development interval was 
conducted to complete development using a 10-horsepower submersible pump. The average purge rate 
for the interval was ~284 L/min (75 gal/min). Before development is complete, the turbidity must 
decrease to <5 NTUs and the other key parameters (specific conductance, pH, and temperature) must 
stabilize. A total of ~25,200 L (6,300 gal) of water was purged to meet these development requirements. 
Table 2 presents the results for the development interval for this well, and Appendix A provides the well 
development and testing data sheet.  
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Table 4. Construction Summary for Well 299-E28-34 (C9752) 

Borehole 
Total 
Depth 
(ft bgs) 

Static 
Water 
Level 

(ft bgs) 

8 in. Diameter Stainless-Steel 
Permanent Casing Well Materials Annular Materials 

Material 
Interval 
(ft bgs) 

Screen 
Slot Size 

(in.) Material 
Interval 
(ft bgs) 

Mesh 
Size 

288.40 262.72 
(5/20/2019) 

Stainless-steel 
monument +3.00 – 2.00 N/A Portland 

cement 0.0 – 9.08 Type 
I/II 

Stainless-steel 
blank casing +1.96 – 259.99 N/A Bentonite 

crumbles 9.08 – 252.50 8-20 

Stainless-steel 
screen 259.99 – 284.98 0.050 Bentonite 

pellets 
252.50 – 
255.34 N/A 

Stainless-steel 
sump 284.98 – 287.98 N/A 

Filter pack 
sand 

255.34 – 
288.20 8-16 

Natural fill 288.20 – 
288.40 N/A 

bgs = below ground surface 
N/A = not applicable 

 
1.3.2 Well 299-E27-137B (C9753) 

Well 299-E27-137B (C9753) was installed between May 28 and September 13, 2019. The borehole was 
drilled to a TD of 99.44 m (326.25 ft) bgs. Drilling began on May 28 using the cable tool drill rig. 
The first string of casing used during drilling was 16 in. OD carbon steel casing with threaded joints 
that was advanced to a depth of 39.30 m (130.39 ft) bgs. The second temporary string of casing 
was 12.75 in. OD carbon steel with threaded joints and was advanced to a final depth of 99.10 m 
(325.14 ft) bgs. The borehole was advanced to a final depth of 99.44 m (326.25 ft) bgs with an 8 in. OD 
core barrel on August 27. A final predevelopment static water level was tagged at 86.28 m (283.00 ft) 
on August 20. 

Sampling at well 299-E27-137B (C9753) included collecting soil samples for geologic archival purposes, 
composited soil sieve samples for sieve analysis, two split-spoon samples, and two grab samples, as well 
as four groundwater samples during drilling and one post-development water sample for chemical 
analysis. Geologic archive soil samples were collected by the field geologist at 1.5 m (5 ft) intervals and 
at lithology changes throughout the borehole. Samples for sieve analysis were collected as 3.0 m (10 ft) 
composites of each 1.5 m (5 ft) soil grab sample from the top of the water table to the top of the basalt. 
In addition, two split-spoon samples were collected in the vadose zone for Pacific Northwest National 
Laboratory: one approximately in the upper vadose zone, and one in the lower vadose zone at ~54.8 and 
82.4 m (179.7 and 270.3 ft) bgs. Two waste characterization grab samples were collected: one in the 
vadose zone at ~27.2 m (89.3 ft) bgs, and one in the saturated zone at ~93.3 m (306.0 ft) bgs. Four 
groundwater samples were collected at ~89.19 m, 92.05 m, 95.05 m, and 98.15 m (292.63 ft, 302.00 ft, 
311.86 ft, and 322.0 ft) bgs during drilling for vertical delineation of contamination. A single groundwater 
sample was also collected during well development at 90.78 m (297.8 ft) bgs. Table 5 provides summary 
information for the samples collected for chemical analysis. 
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Table 5. Sample Summary for Well 299-E27-137B (C9753) 

Sample 
Date 

Sample 
Interval 

Sample Depth 
(ft bgs) 

Sample 
Medium 

Sample 
Method 

HEIS 
Number 

6/6/2019 Waste 1 89.30 – 91.30 Soil Grab B3NNT0 
6/24/2019 I-001 179.70 – 182.20  Soil Split spoon B3NN78 
7/9/2019 I-002 270.30 – 272.80 Soil Split spoon B3NN79 
7/12/2019 I-003 292.63 Water Pumped B3NN80, B3NN81 (field) 

7/16/2019 I-004 302.00 Water Pumped B3NN82, B3NN83 (field), 
B3NN84 (DUP) 

7/16/2019 Waste 2 306.00 – 307.50 Soil Grab B3NNT1 
7/18/2019 I-005 311.86 Water Pumped B3NN86, B3NN87 (field) 
7/23/2019 I-006 322.00 Water Pumped B3NN88, B3NN89 (field) 

9/6/2019 Post-development 297.80 Water Pumped B3NN92, B3RW06, B3NN93 
(field) 

bgs = below ground surface 
HEIS = Hanford Environmental Information System 

 
Geophysical logging was performed through the 16 in. OD casing using NMLS from the surface to 
39.47 m (129.51 ft) bgs on June 13 and using SGLS from the surface to 39.3 m (129.0 ft) bgs on 
June 12 and June 13. Geophysical logging was performed through the 12.75 in. OD casing using 
NMLS from 39.0 to 287.75 m (128.0 to 287.75 ft) bgs on July 26 and using SGLS from 39.0 to 99.1 m 
(128.0 to 325.0 ft) bgs on July 25 and July 26. Manmade radionuclides were not detected in the 
borehole. Appendix B provides the geophysical logging report for well 299-E27-137B (C9753) 
(HGLP-LDR-1096). 

Well completion activities began on July 24 with a straightness test. Carpenter performed a straightness 
test with a 6.1 m (20 ft) long, 11-1/2 in. OD tester, which passed through the 12 in. inner-diameter 
temporary casing without binding. Well installation began on August 15 using 8 in. inner-diameter and 
8-5/8 in. OD, Schedule 10S Type 304/304L stainless-steel blank casing, screen, and sump. A total of 
10.67 m (35.00 ft) of continuous vee-wire wrap, stainless-steel screen with a 50-slot (0.050 in.) aperture 
was used. Stainless-steel centralizers were placed at the bottom and top of the screen interval and at every 
12.2 m (40 ft) thereafter. Table 6 provides information on the well construction materials and associated 
depths for well 299-E27-137B (C9753), and Appendix B provides the well summary sheet. 

Development at well 299-E27-137B (C9753) was performed during construction, prior to adding the final 
bentonite pellet seal. Development operations were conducted on September 6. Two development 
intervals at ~6.1 m (20 ft) increments were conducted to complete development using a 10-horsepower 
submersible pump. The maximum purge rate for the first interval was ~284 L/min (75 gal/min), and the 
maximum purge rate for the second interval was ~320 L/min (80 gal/min). For all development intervals, 
the requirement was to pump until the turbidity decreased to <5 NTUs and until other key parameters 
(specific conductance, pH, and temperature) stabilized. A total of ~46,560 L (12,300 gal) of water was 
purged during development. Table 2 presents the results for the two development intervals for this well, 
and Appendix B provides the well development and testing data sheet. 
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Table 6. Construction Summary for Well 299-E27-137B (C9753) 

Borehole 
Total 
Depth 
(ft bgs) 

Static 
Water 
Level 

(ft bgs) 

8 in. Diameter Stainless-Steel 
Permanent Casing Well Materials Annular Materials 

Material 
Interval 
(ft bgs) 

Screen 
Slot Size 

(in.) Material 
Interval 
(ft bgs) 

Mesh 
Size 

326.25 283.06 
(9/13/2019) 

Stainless-steel 
monument +3.00 – 2.00 N/A Portland 

cement 0.0 – 10.2 Type 
I/II 

Stainless-steel 
blank casing +2.00 – 277.14 N/A Bentonite 

crumbles 10.2 – 266.7 #8 

Stainless-steel 
screen 277.14 – 302.14 0.050 Bentonite 

pellets 266.7 – 273.2 3/8 in. 

Stainless-steel 
blank casing 302.14 – 312.13 N/A Filter pack 

sand 273.2 – 304.3 8-16 

Stainless-steel 
screen 312.13 – 322.13 0.050 Bentonite 

pellets 304.3 – 309.1 3/8 in. 

Stainless-steel 
sump 322.13 – 325.13 N/A 

Filter pack 
sand 309.1 – 325.4 8-16 

Natural fill 325.4 – 326.25 N/A 

bgs = below ground surface 
N/A = not applicable 

2 Geologic Observations 

This chapter summarizes the general geology of the 200-BP-5 OU and the geology encountered at each of 
the well sites during drilling. 

2.1 Geology of the 200-BP-5 Operable Unit 

The 200-BP-5 OU is in the northern portion of the 200 East Area, which is on the eastern end of the 
Central Plateau, located ~32 km (20 mi) north-northwest of Richland, Washington (SGW-62828). 
The stratigraphy of this area is comprised of several different sedimentary deposits that lie above the 
Columbia River Basalt Group. The major units present in the 200-BP-5 OU include the following (from 
youngest to oldest): 

 Holocene eolian deposits, disturbed sediments, and recent sand and gravel backfill 

 Pleistocene gravel, sand and silt sediments of the Hanford formation 

 Pliocene-Pleistocene coarse-grained sands and gravels with interbedded silts of the 
Cold Creek unit (CCU) 

 Miocene-Pliocene Ringold Formation sediments: 

 Gravel and sand sediments of the Ringold Formation member of Wooded Island – unit A 

 Miocene Elephant Mountain Member of the Saddle Mountains Basalt Formation of the Columbia 
River Basalt Group 
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In the northern portion of the 200 East Area, the unconfined aquifer is defined by semiconsolidated to 
consolidated ancestral Columbia River and lacustrine sediments of the Ringold Formation, which were 
incised later by unconsolidated Columbia River sediments of the CCU and high-energy glacial fluvial 
sediments of the Hanford formation. However, differentiating the Hanford sediments from the CCU 
sediments based on field observations is difficult in the 200 East Area (DOE/RL-2017-69; PNNL-12261, 
Revised Hydrogeology for the Suprabasalt Aquifer System, 200-East Area and Vicinity, Hanford Site, 
Washington). More recently, the ground surface of the 200-BP-5 OU has been extensively disturbed by 
grading, soil backfilling, construction, and demolition work. These disturbances generally range from 
0.3 to 4.6 m (1 to 15 ft) bgs but can extend deeper (SGW-62828).  

Additional information regarding the geology of the 200-BP-5 OU is presented in the following: 

 BHI-00184, Miocene- to Pliocene-Aged Suprabasalt Sediments of the Hanford Site, 
South-Central Washington 

 BHI-01648, Late Pleistocene and Holocene-Age Columbia River Sediments and Bedforms: 
Hanford Reach Area, Washington, Part 1 

 DOE/RL-2014-33, Sampling and Analysis Plan for the 200-BP-5 Groundwater Operable Unit  

 Lindsey, 1996, The Miocene to Pliocene Ringold Formation and Associated Deposits of the 
Ancestral Columbia River System, South-central Washington and North-central Oregon 

 WHC-SA-0740-FP, Sedimentology and Stratigraphy of the Miocene-Pliocene Ringold Formation, 
Hanford Site, South-Central Washington 

Summaries of geologic units encountered throughout each borehole are presented in the 
following discussion. 

2.2 Borehole Geology 

This section describes the geologic characteristics and stratigraphic units that were observed from grab 
samples during drilling of the two new boreholes. Borehole logs are provided in Appendix A for 
well 299-E28-34 (C9752) and in Appendix B for well 299-E27-137B (C9753). 

The interpretations included in this report regarding the stratigraphy of each drill site are based on field 
observations from drill cuttings collected every 1.5 m (5 ft) or where major lithologic changes occurred. 
Therefore, the depths of contacts included should be viewed as approximations. Final stratigraphic unit 
contacts will be determined based on field observations, borehole geophysical logging data, and regional 
stratigraphic interpretations.  

Due to the drilling method used, geologic grab samples may appear more angular than the in situ 
formation. The samples collected may also appear more homogenous than the natural formation, as grab 
samples were collected in a 20 L (5 gal) bucket and transferred to a stainless-steel bowl prior to 
observation. Samples may also have a weakened reaction to 10% diluted hydrochloric acid (HCl) due to 
the presence of water added during the drilling process. The following sections discuss the determination 
of estimated stratigraphic unit contacts for each of the borehole summaries. 

2.2.1 Well 299-E28-34 (C9752) 

Interpretations described in this section have been determined by the author and may not align with the 
current regional geoframework model. Field observations described below are based on information 
recorded in the borehole log for this well. Appendix A provides the borehole log for C9752. 
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The major stratigraphic units encountered at well 299-E28-34 (C9752) after drilling past the gravel pad 
included the Hanford formation, the CCU, and the Elephant Mountain Member of the Saddle 
Mountains Basalt Formation. 

The Hanford formation was observed beneath the gravel pad from a depth of ~0.2 to 68.6 m (0.5 to 
225 ft) bgs, specifically as follows:  

 The gravel-dominated Hanford formation (Hf1) was observed between ~0.2 and 9.1 m (0.5 to 
30 ft) bgs based on the high concentrations of mafic gravels in a gray sand matrix. Geophysical logs 
(total gamma) also show a relative fining of sediments starting at ~6.0 m (20.0 ft) bgs. Sediments 
within this facies consisted of the following:  

 Gravelly sand, 0.2 to 1.5 m (0.5 to 5.0 ft) bgs: Light olive-brown silt and sands with a 25% 
overall gravel component. Gravels were 40 mm long on average, poorly sorted, and subangular to 
well-rounded in shape. Sediments reacted strongly with HCl.  

 Sandy gravel, 1.5 to 6.0 m (5.0 to 20.0 ft) bgs: Light olive-brown silt and sands with a 40% to 
55% overall gravel component. Gravels were 25 mm on average, poorly sorted, and subangular to 
rounded in shape. Sediments reacted very strongly with HCl. 

 Gravelly sand, 6.0 to 9.1 m (20.0 to 30.0 ft) bgs: Light brownish-gray sands and silts with a 20% 
to 25% overall gravel component. Gravels were 5 mm on average, moderately sorted, and 
subangular to subrounded in shape. Sediments reacted very strongly with HCl. 

 Sand, 9.1 m (30 ft) bgs (contact with the sand-dominated Hanford formation [Hf2]). 

 The Hf2 was observed between ~9.1 and 65.5 m (30.0 and 215.0 ft) bgs based on the relative lack of 
gravels and an increase in gray fine-grained sands and silts. Gray-brown sand with pockets of 
gravelly sands extended to the bottom of this facies at 65.5 m (215.0 ft) bgs. Sediments within this 
facies consisted of the following:  

 Sand, 9.1 to 30.5 m (30.0 to 100.0 ft) bgs: Light yellowish-brown, coarse-grained sands with 
a very small (<10%) gravel component. Sediments reacted strongly with HCl.  

 Gravelly sand, 30.5 to 33.5 m (100.0 to 110.0 ft) bgs: Light brownish-gray, coarse-grained sands 
with a 10% gravel component. Gravels were 2 to 11 mm on average, well sorted, and subangular 
to subrounded in shape. Sediments reacted strongly with HCl. 

 Sand, 33.5 to 50.0 m (110.0 to 164.0 ft) bgs: Light brownish-gray, coarse-grained sands with 
a very small gravel component. Sediments reacted strongly with HCl.  

 Gravelly sand, 50.0 to 50.6 m (164.0 to 166.0 ft) bgs: A 20% gravel component was observed in 
the sands. Gravels were 5 mm on average, poorly sorted, and subangular to subrounded in shape. 
Sediments reacted strongly with HCl.  

 Sand, 50.6 to 55.5 m (166.0 to 182.0 ft) bgs: Return to light brownish-gray, coarse-grained sands 
with a very small gravel component. Sediments reacted strongly with HCl. 

 Gravelly sand, 55.5 to 59.5 m (182.0 to 195.0 ft) bgs: A 10% gravel component returned to sands. 
Gravels were 2 to 25 mm on average, well sorted, and subangular to subrounded in shape. 
Sediments reacted strongly with HCl. 



SGW-64056, REV. 0 

14 

 Sand, 59.5 to 68.6 m (182.0 to 215.0 ft) bgs: Return to light brownish-gray, coarse-grained sands 
with a very small gravel component. Sediments reacted strongly with HCl. 

 Sandy gravel, 68.6 m (215.0 ft) bgs (contact with the slack water and interflood-deposited 
Hanford formation [Hf3]). 

 The Hf3 was observed between ~65.5 and 68.6 m (215 and 225.0 ft) bgs based on the reintroduction 
of mafic gravel-dominant sediments with a small silt component. Geophysical data at this location 
also indicated an increase in moisture content at 68.6 m (215.0 ft) bgs, suggesting an overall fining of 
sediments. Sediments within this facies consisted of the following: 

 Sandy gravel, 65.5 to 68.6 m (215 to 225.0 ft) bgs: Olive-brown, coarse-grained sands with 
a 70% overall gravel component. Gravels were 2 to 145 mm on average, poorly sorted, and 
subrounded to well-rounded in shape. Sediments reacted slightly to HCl.  

 Silty-sandy gravel, 68.6 m (215.0 ft) bgs (contact with the CCU). 

The CCU was observed beneath the Hanford formation from a depth of ~68.6 to 86.9 m (225 to 285 ft), 
specifically as follows:  

 The Cold Creek silt unit (CCUz) was observed in the form of a small silt component within otherwise 
sandy gravels at 68.6 m (225.0 ft) bgs. As such, the CCUz facies was determined to be nearly 
nonexistent at this location. 

 The Cold Creek gravel unit (CCUg) was observed from a depth of ~68.6 to 86.9 m (225 to 
285.2 ft) bgs based on a shift from brown-gray sands and basaltic gravels of the Hanford formation to 
brown sands, with increased concentration of felsic gravel more typical of the CCUg. Sediments 
within this facies consisted of the following: 

 Silty-sandy gravel, 68.8 to 74.7 m (225.0 to 245.0 ft) bgs: Light brownish-gray and 
grayish-brown, fine- to medium-grained sands and silts coarsening with depth. Sediments 
contained a 40% to 60% overall gravel component. Gravels were 2 to 50 mm on average, 
moderately sorted, and subrounded to rounded in shape. Sediments reacted very strongly to HCl. 

 Sandy gravel, 74.7 to 86.9 m (245.0 to 288.4 ft) bgs: Light brownish-gray, fine- to 
medium-grained sands with a 45% to 75% overall gravel component. Gravels were 2 to 135 mm 
on average, poorly sorted, and angular to well-rounded in shape. Sediments reacted strongly 
to HCl. 

The contact between the CCU and the Elephant Mountain Member of the Saddle Mountains Basalt 
Formation was observed during drilling at 86.9 m (285.2 ft) bgs and continued to TD at 87.9 m 
(288.4 ft) bgs. The contact between the CCU and basalt was identified in the field based on an abrupt halt 
to drilling shortly after chips of black basalt were noted in the cuttings.  

The water level was measured at 80.05 m (262.65 ft) bgs on May 1, 2019. 

2.2.2 Well 299-E27-137B (C9753) 

Interpretations described in this section have been determined by the author and may not align with the 
current regional geoframework model. Field observations described below are based on information 
recorded in the borehole log for this well. Appendix B provides the borehole log for C9753. 
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The major stratigraphic units encountered at well 299-E27-137B (C9753) after drilling past the gravel pad 
included the Hanford formation, the CCU, and the Elephant Mountain Member of the Saddle 
Mountains Basalt Formation. 

The Hanford formation was observed beneath the gravel pad from a depth of ~0.3 to 74.7 m (1.0 to 
245 ft) bgs, specifically as follows:  

 The Hf1 was observed between ~0.3 and 9.1 m (1.0 to 30.0 ft) bgs. Although these sediments did not 
contain a dominant gravel component, this may represent a gradational or reworked contact between 
Hf1 and Hf2. Sediments were consistent with the mafic gravels and gray sand matrix of the Hf1. 
Geophysical logs (total gamma) also show a relative fining of sediments from ground surface until 
~9.1 m (30.0 ft) bgs, where sediments changed from gravelly sand to sand. Sediments within this 
facies consisted of the following: 

 Slightly silty sand, 0.3 to 3.0 m (1.0 to 10.0 ft) bgs. Light olive-brown, fine- to medium-grained 
sands with a 20% silt component and a very small (<10%) gravel component. Sediments reacted 
very strongly with HCl. 

 Gravelly sand, 3.0 to 9.1 m (10.0 to 30.0 ft) bgs. Light grayish-brown and light brownish-gray 
sands and silts with a 10% to 25% overall gravel component. Gravels were 5 mm on average, 
well sorted, and subangular to rounded in shape. Sediments reacted moderately to strongly 
with HCl. 

 Sand, 9.1 m (30 ft) bgs (contact with the Hf2). 

 The Hf2 was observed between ~9.1 and 74.4 m (30.0 and 244.0 ft) bgs based on the relative lack of 
gravels and an increase in gray fine-grained sands and silts. Geophysical logs (total gamma) confirm 
a relatively consistent grain size throughout the Hf2 sediments. Overall sediments resonated between 
sands, gravelly sands, and slightly silty sands. One anomalous decrease in total gamma was observed 
at 19.8 m (65.0 ft) bgs that did not correspond to field observation. However, the log run information 
contained in the geophysical report indicates that this was transition point between the end of run #1 
and the start of run #2. Sediments within this facies consisted of the following:  

 Sand, 9.1 to 15.2 m (30.0 to 50.0 ft) bgs: Light brownish-gray, medium- to coarse-grained sands 
and silts with a very small (<10%) gravel component. Sediments reacted moderately to strongly 
with HCl. 

 Gravelly sand, 15.2 to 16.8 m (50.0 to 55.0 ft) bgs: Light brownish-gray, medium- to 
coarse-grained sands with a 10% gravel component. Gravels were 6 mm on average, poorly 
sorted, and subangular to rounded in shape. Sediments reacted weakly with HCl. 

 Sand, 16.8 to 21.3 m (55.5 to 70.0 ft) bgs: Returned to light brownish-gray, medium- to 
coarse-grained sands and silts with a very small (<10%) gravel component. Sediments reacted 
moderately to strongly with HCl. 

 Slightly silty sand, 21.3 to 27.4 m (70.0 to 90.0 ft) bgs: Light gray, medium- to coarse-grained 
sands and silts. Sediments contained a very small (<10%) overall gravel component. Sediments 
reacted strongly to HCl. 

 Sand, 27.4 to 29.0 m (90.0 to 95.0 ft) bgs: Light gray, medium- to coarse-grained sands and silts 
with a very small (<10%) gravel component. Sediments reacted moderately with HCl. 
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 Slightly silty sand, 29.0 to 32.0 m (95.0 to 105.0 ft) bgs: Returned to light gray, medium- to 
coarse-grained sands and silts. Sediments contained a very small (<10%) overall gravel 
component. Sediments reacted strongly to HCl. 

 Sand, 32.0 to 36.6 m (105.0 to 120.0 ft) bgs: Returned to light gray, medium- to coarse-grained 
sands and silts with a very small (<10%) gravel component. Sediments reacted moderately 
with HCl. 

 Slightly sandy silt, 36.6 to 42.7 m (120.0 to 140.0 ft) bgs: Returned to light brownish-gray, 
medium- to coarse-grained sands and silts. Sediments contained a very small (<10%) overall 
gravel component. Sediments reacted strongly to HCl. 

 Gravelly sand, 42.7 to 44.2 m (140.0 to 145.0 ft) bgs: Returned to light brownish-gray, 
coarse-grained sands with a 10% gravel component. Gravels were 5 mm on average, well sorted, 
and subangular to subrounded in shape. Sediments reacted weakly with HCl. 

 Sand, 44.2 to 47.2 m (145.0 to 155.0 ft) bgs: Returned to light brownish-gray, medium- to 
coarse-grained sands and silts with a very small (<10%) gravel component. Sediments did not 
react with HCl. 

 Gravelly sand, 47.2 to 51.8 m (155.0 to 170.0 ft) bgs: Returned to light brownish-gray, medium- 
to coarse-grained sands with a 10% to 25% gravel component. Gravels were 3 to 7 mm on 
average, poorly to moderately sorted, and angular to rounded in shape. Sediments reacted 
moderately with HCl.  

 Sand, 51.8 to 56.4 m (170.0 to 185.0 ft) bgs: Returned to light brownish-gray, medium- to 
coarse-grained sands and silts with a very small (<10%) gravel component. Sediments reacted 
moderately to strongly with HCl. 

 Gravelly sand, 56.4 to 61.0 m (185.0 to 200.0 ft) bgs: Returned to light brownish-gray, medium- 
to coarse-grained sands with a 10% to 15% gravel component. Gravels were 4 to 5 mm on 
average, moderately sorted, and subangular to subrounded in shape. Sediments reacted 
moderately with HCl. 

 Sand, 61.0 to 62.5 m (200.0 to 205.0 ft) bgs: Returned to light gray, medium- to coarse-grained 
sands and silts with a very small (<10%) gravel component. Sediments reacted moderately 
with HCl. 

 Slightly silty sand, 62.5 to 70.1 m (205.0 to 230.0 ft) bgs: Returned to light brownish-gray, 
fine- to coarse-grained sands and silts. Sediments contained a very small (<10%) overall gravel 
component. Sediments reacted strongly to HCl. 

 Sand, 70.1 to 74.7 m (230.0 to 245.0 ft) bgs: Returned to light brownish-gray, medium- to 
coarse-grained sands and silts with a very small (<10%) gravel component. Sediments did not 
react with HCl. 

 Gravelly sand, 74.7 to 75.0 m (245.0 to 246.0 ft) bgs: Returned to light brownish-gray, fine- to 
medium-grained sands with a 10% gravel component. Gravels were 2 to 44 mm on average, 
moderately sorted, and subrounded to rounded in shape. Sediments reacted moderately with HCl. 

 Silt, 75.0 m (246.0 ft) (contact with the CCU). 
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 A small component of Hf3 may be represented by the increased overall gravel size present in 
sediments from 74.7 to 75.0 m (245.0 to 246.0 ft) bgs. However, the Hf3 was virtually 
indistinguishable from sediments of Hf2 based on field observations. As such, the Hf3 was 
determined to be nearly nonexistent at this location. 

The CCU was observed beneath the Hanford formation from a depth of ~75.0 to 99.0 m (246.0 to 
325.0 ft) bgs, specifically as follows: 

 The CCUz was observed from a depth of ~75.0 to 77.7 m (246.0 to 255.0 ft) bgs based on the 
appearance of a predominantly silt unit observed in cuttings. Geophysical logs show a significant 
decrease in total gamma and increase in moisture content starting at approximately 79.2 m 
(246 ft) bgs, suggesting an overall fining of sediments at that depth, indicative of the CCUz. 
Sediments within this facies consisted of the following: 

 Silt, 75.0 to 77.7 m (246.0 to 255.0 ft) bgs: Moist grayish brown silts with a 15% overall 
fine-grained sand component. Sediments reacted very strongly with HCl. 

 The CCUg was observed from a depth of ~77.7 to 99.0 m (255.0 to 325.0 ft) bgs based on the 
appearance of sandy, gravel-dominant sediments and the absence of any substantial silt component in 
cuttings starting at ~77.7 m (255.0 ft) bgs. Sediments observed were consistent with gray-brown 
quartzo-feldspathic sands of the CCU, alternating between gravel and sandy gravel. Gravels at the top 
of this formation consisted of predominantly mafic material but increased in overall felsic 
composition with depth.  

 Slightly silty gravelly sand, 77.7 to 79.2 m (255 to 260 ft) bgs: Light olive-brown, fine- to 
medium-grained sands and silts. Sediments contained a 15% overall gravel component. Gravels 
were 2 to 60 mm on average, poorly sorted, and subangular to subrounded in shape. Sediments 
reacted very strongly to HCl. 

 Sandy gravel, 79.2 to 88.4 m (260 to 290 ft) bgs: Light brownish-gray, fine- to coarse-grained 
sands. Sediments contained a 45% to 75% overall gravel component. Gravels were 2 to 185 mm 
on average, poorly to moderately sorted, and subrounded to rounded in shape. Sediments reacted 
very strongly to HCl. 

 Gravel, 88.4 to 93.0 m (290 to 305 ft) bgs: Dark grayish-brown (wet), fine- to coarse-grained 
sands with an 80% overall gravel component. Gravels are 2 to 82 mm on average, poorly sorted, 
and subrounded to rounded in shape. Sediments did not react to HCl but were wet at the time 
of testing. 

 Sandy gravel, 93.0 to 96.0 m (305 to 315 ft) bgs: Returned to dark brownish-gray (wet), very 
fine- to medium-grained sands. Sediments contained a 75% overall gravel component. Gravels 
were 2 to 105 mm on average, poorly to moderately sorted, and subangular to subrounded in 
shape. Sediments did not react to HCl but were wet at the time of testing. 

 Gravel, 96.0 to 98.8 m (315 to 324 ft) bgs: Returned to dark grayish-brown (wet), coarse-grained 
sands with an 85% overall gravel component. Gravels were 2 to 75 mm on average, poorly 
sorted, and subangular to rounded in shape. Sediments did not react to HCl but were wet at the 
time of testing. 
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 Sandy gravel, 98.8 to 99.0 m (324 to 325 ft) bgs: Returned to very dark grayish-brown (wet), 
fine-grained sands. Sediments contained a 70% overall gravel component. Gravels were 10 to 
120 mm on average, poorly sorted, and subangular to subrounded in shape. Sediments reacted 
slightly to HCl but were wet at the time of testing. 

The contact between the CCU and the Elephant Mountain Member of the Saddle Mountains Basalt 
Formation was observed during drilling at 99.0 m (325.0 ft) bgs and continued until TD at 99.4 m 
(326.25 ft) bgs. The contact between the CCU and basalt was identified in the field based on the presence 
of weathered vesicular basalt in a dark silt/clay matrix (float).  

The water level was encountered and measured at 86.18 m (282.75 ft) bgs on July 10, 2019. Appendix B 
provides the borehole log for C9753. 

3 Waste Management 

Waste generated during installation of the two dual-purpose wells included drill cuttings, purgewater, 
and miscellaneous solid waste. Waste was managed in accordance with CERCLA and DOE/RL-2017-64, 
Post Remedial Investigation Waste Control Plan and Removal Action Waste Management Plan for the 
200-BP-5 Groundwater Operable Unit. 

3.1 Drill Cuttings 

All drill cuttings from boreholes C9752 and C9753 were collected in tip dumpsters, with water removed 
when necessary. The drill cuttings were then placed into designated Environmental Restoration Disposal 
Facility roll-off boxes. Miscellaneous solid waste associated with sampling activities was contained in 
clear plastic bags and was also disposed in the roll-off boxes. The roll-off boxes were then transported to 
the Environmental Restoration Disposal Facility for disposal at completion of the project. 

3.2 Purgewater 

Purgewater was generated during well drilling, sampling, and development activities. All purgewater was 
collected and contained at the wellhead until it was transported to the purgewater modular storage units 
using purge trucks in accordance with DOE/RL-2009-80, Investigation Derived Waste Purgewater 
Management Work Plan; and DOE/RL-2011-41, Hanford Site Strategy for Management of Investigation 
Derived Waste. 

4 Civil Survey 

The locations for well 299-E28-34 (C9752) and well 299-E27-137B (C9753) were surveyed on 
November 7, 2019, using a Trimble R8 RTK global positioning system and a Trimble DiNi 12 level to 
collect coordinates. Washington State Plane (south zone) North American Datum of 1983 (NAD83) (with 
the 1991 adjustment) was used to record the horizontal coordinates; North American Vertical Datum 
of 1988 (NAVD88) was used to record the vertical survey data. Table 7 identifies the locations of the 
surveyed wells. Survey reports for each well are presented in Appendix A for well 299-E28-34 (C9752) 
and in Appendix B for well 299-E27-137B (C9753).   

                                                 
Trimble is a registered trademark of Trimble Inc., Sunnyvale, California. 
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Table 7. Civil Survey Summary 

Well ID 
Number 

Well 
Name 

Northinga 
(m) 

Eastinga 
(m) 

Brass Survey 
Marker Elevationb 

(m) 

Top of Casingb,c 
Elevation 

(m) 

C9752 299-E28-34 137075.02 573971.50 201.717 202.444 
C9753 299-E27-137B 136625.32 574332.45 208.029 208.798 

a. Northing and easting coordinates are based on Washington State Plane coordinates (North American Datum of 1983 
[NAD83]). 
b. North American Vertical Datum of 1988 (NAVD88) values rounded to 0.001 m. 
c. Protective casing. 
ID = identification 

5 Well Acceptance 

The final step of the installation process is well acceptance. Well acceptance represents confirmation that 
the wells meet the requirements outlined in the scope of work. Well acceptance also indicates the 
contractual completion of the finished wells. 

After the wells were completed, representatives from CHPRC and Carpenter performed inspections 
for both wells. Work site assessments were conducted for wells 299-E28-34 (C9752) and 299-E27-137B 
(C9753) on September 23, 2019. Both wells were accepted by CHPRC. 
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WELL SUMMARY SHEET I Page_1_of _2_ 

Well ID: C9752 Well Name: 299-E28-34 Start Date: 02/07 /19 
Project: 200-BP-5 Location: 200-E Area End Date: 07 /18/19 

CONSTRUCTION DATA 

Description 

Surface Completion: 
4' x 4' x 611 Concrete Pad with brass 
survey marker and protective 
monument (3.00' aas - 2.00'bas) 
Ecology Well # BLD-034 

i : ' 

Diagram 

f· : i 
hM : i 

, "-' ____ : 1....,..t2 ..... i· __ •. · 

l811 ! ii ' • , 

GEOLOGIC/HYDROLOGIC DATA 
Depth Graphic 
in Feet Log Lithologic Description (ft bgs) 

/__Uj ,__....,__ ... ' j[ • : 

l-~-ep-:-~-/1-1 m-P~--r-•i-:i-:d-n-CM-e~-t-=-~!-a-l:------ilollliill!i~111111,; l ~. 0 

0 - 0.5: Gravel (sG) 
,,- . .__-~ 

.~_..--::._o_, .o.. 0.5 - 5.0: Gravelly Sand (gS) = ~[\1~::_5_.0_-_2_0_.0_: S_a_n_d_yG_ra_v_e_l (_sG_)~----1 
.g;-~·6t:,--2_0_.o_-_3_0 ._O_: G_r_a_ve_l ~ly_S_an..,.....d_(~_g_S) __ ------f -:~~.t.~b 

_o_.0_0_' _b~gs _-_9 ._0_8_' b~,g~s _____ ------f ,, i 1: ,, p: 
Bentonite Crumbles Jtn--__ 

1
.-t).,,"C 

1--9-.0-8'-b-,,,-s-- -25- 2-.5-0-, -b,,,- s---------1 ,,( 1" v,, -~ ''-t ,,, i,, ,, , ,, 
'V,, ,,t;: Bentonite Pellet Seal ,"A, ,,, ,, 1-----------------i ; / ;,, : ,, 

252 501 b,n 255 34' b,n i, ' ,,,. ' " : " 1----•--''Y._s_-__ . ______;_• -'~.._s ___ ---; 111,,( ,, n,, 
1-8_-1_6_m_e_s_h_P_ri_m_a_1rv __ F_ilt_e_r._pa_c_k __ -----1 , t < ,__ _ _..,.".,, ~' 
1-2_5_5_.3_4_' _bq_,,_s_-2_8_8_._2'_b_,a._s ____ -----t :ct :H_. _ _' 
N I F· 11 ,,; ; , • 1--ac..:.t..:.;..u;__ra_1_~------------1 / v "~"L, 
288.2' bas-288.4' bas / ~,, "i-',, 1--_;_;_:_;;...__....._ ___ .....__ ____ -----i : tr - ,, ~ 1,, 
1-----------------i "{~~-- ~y 

=='--~-=-=~;=--=;..:;;.;:t:c.;.;;._7n:....:.;~;...c:;:-"--':::;;_;=-~=--=:---"-e-'-1 B-=--l;..;;.;.a~n"-'-k ___ -----1 :f { Jr 
1.96' aas - 259.99' bas ":/,, ,r / i-:-=-='-=--=----;::;,..._~'--'--'-:;;_c._~~---------1 ,. ) , , 

8" ID Stainless Steel 0.050-in Screen /' ~, "~1, . /~·.----... '~', 

~- ~:.·}·:·:. 30.0 - 100.0: Sand {S) · · 25 - ~ -~ ·. #: ', _______ ___.:,_,:,_---'--------" 
..... ·.O, .(J. -·-· ... 

i-=2==-5-=-9=.9_::;.9_' b=-1a_s~---'2=-8~4..:..=..9=-8=-'--=b'-oii1a~s ___ ------1 : ti' >· i, =· .: :· · .. :: ·.- ·: :· 

=~'--~-=-=~o:;__9-=-!-=~~=-:.;il::...:..;~c.=e_-=-:s~:;;_!=-~=-=~9'-=e 8-'---'I .s=-~=a,:..:..:;s-F-D ___ -----1 :1 r f = ·_,;_r_:_l_l.l_1.~i_'.'._;_~_!_._!_:i;_'._------------- ----1 - - <t :5} 100 
1------------- -------1 ',", < / _ .... ~..--...-,, --. ------ ------- ------! 
Hole Dimensions: :, ~. , ; t _ :~_·::_~_r_;_._1_0_0_.0_-_1_1_0_.0_:_G_r_a_ve_l_,,_lv_S_a_n_d---=(----=gS)'-------1 
16"TemoorarvC;::ic;ina:148.25'hns 'i"!, "~L _n • - - ,, ' , , , : i' 

12" Temoorarv Casino: 285.53' hns ,f / .,, '· 
,, all '~ .... -.... ,,' V r;,sin•- remGV ,,,-n - :~ f .--.----l[ 

,, : , ,, ,: 
, ; , t j 

/~' ,,~~, 
:, i , , , j 

110.0 - 164.0: Sand {S) 

; / ~,, , : , ; ,, : ,( 

----------- -------! ,,1' ," .,. ! ~ 
,t)c:_·, ~:----- ------- -------! , : . 

..... ~"'f,M-n~-=-=----~ .... , ~L>o .. ,.....·.,;~, ... -~a,.._ro ..... , .... ,in ..... 1 d .......... ~ ..... 1•~ rfar ........... ~--~ :r;,, '~,', 
b~s - below ~round surface -~ ~ J 150------------------------1 
Reported By: 

SJ Sexton 
Print Name 

Geologist 1/2/19 
Title Signature Date 

Reviewed By: 
( J,,M,.f,JL Rl'd1,af ± 

Print Name 
'1/h/15 

Date 
For Office Use Only 

OR Doc Type: WMU Code(s): 
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WELL SUMMARY CONTINUATION SHEET Page_l__ of _2__ 

Well ID: C9752 Well Name: 299-E28-34 Projed: 200-BP-5 
CONSTRUCTION DATA GEOLOGIC/HYDROLOGIC DATA 

Description Diagram 
Depth Graphic 

Lithologic Description (ft bgs) in Feet Log 
Surface Completion: . :~- ·. •·· 11.0.0 - 164.0: Sand (S) (( 

:1.: 
:;:: 150 4' x 4' x 6" Concrete Pad with bras~ ]/ 

f!RJW: 
survey marker and protective 

.. :·:·: -::-: 
·•t• :::-: ·.1: 

monument (3.00' ags - 2.00'bgs) ·~i ;·_ 164.0-166.0: Gravelly Sand (gS) 
Ji.i .:f:": ~-~l~ 

Ecology Well # BLD-034 -:~=: 

rrui~:;-,'. 
:t .. -

it 
:"f.: 

175-
166.0-J 82.0: Sand (S) :.r· 

Well Completion Material: ?~ Type 1/11 Portland Cement .:r.: - ~::?\~:-0.00' bgs- 9.08' bgs 

?11 
{f.: 182.0-195.0: Gravelly Sand (gS) 

Bentonite Crumbles 
=.§{· ;?~-D-· 

+. •:•.O ,·.: ,'•,' 

9.08' bgs - 252.50' bgs =-.:~:~ 

:tmtn 
195.0-215.0: Sand (S) 

J 
-~-. 200-

Bentonite Pellet Seal :~:. 
.:-~·=: 

252.50' bgs - 255.34' bgs {f : : .• 

\WU . "'i • 

I -
8-16 mesh Primary Filterpack 

Jf 255.34' bqs - 288.2' bqs •o-r•. '!', l},• 215.0-225.0: Sandy Gravel (sG) ;;:~ ~--~.:-~ 

I\fi 
,::~:-: -

>~~~ : : .· 225 
..... 

Permanent Well: :-:~ ~-~0::0 ~ 225.0-245.0: Silty Sandy Gravel {msG) 
I 

.•-· ...... - ~-~'..\ 8" ID Stainless Steel Blank .!(•" c·· ~ 
1.96' aos - 259.99' bos 

.. :~·= 
.::L 

·.:: •• '• '..-j; :•.:•.: ~-,·~~ :t .. 
Q'~ {[ 

. ~.. . 9 ·a· · 8 11 ID Stainless Steel 0.050-in Screen :./~· N.~a'.·..:~6 · 
259.99' bas - 284.98' bas I ~~-:}: 245.0-285.2: Sandy Gravel (sG) /{- 250- ~.o.=··\i·· 
8" ID Stainless Steel Sumo :J :j:·: .... -.~o:-.o:·. 
284.98' bos - 287 .98' bos 'W ~-: 

o·o:,.·•·1 :Q\) ~-:· 
Natural Fill 

. : ~-.. - :j: ':)::::·:. ~-- Depth to Water 262.65' (S/1 /19) •.: ~. _;. 
s;li9.t-=-.:~j:~ ·. ;:• 

288.2' bos - 288.4' bos 
j\ J.: ;:-:{t~ 

)~·=,~ ·.l·· 
\ t' ·. 275-

tV 
~:a·- ~-· : : .· ·r ...... ~o:: :·. 

::r=. 
Hole Dimensions: 

oo:, ,• .. , 

=·.:~:~ y :~:Ni:.:· 
16" Temoorarv Casino: 148.25' bas 

.:;•: 111111 I lllllll 285.2-288.4: Basalt 11111 111 

12" Temoorarv Casino: 285.53' bas 
; [ : 

! 
- - -

(all temoorarv casino removed) ; 

300-
-

Total Denth : 288.40' bas - - -
-
-

;ms - aho\/,:::i. nrrn ind c..11rfacp 
325-- -
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-

350-
-
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Well ID: 

Depth (ft) 

0 

2,~ 
c...-.. ,,.,,,, 

.. . ~ 
' .. . . 

'30 
: '! -: ... 

Reported By: 

6f.}idC>¥\ '.I'N I v-, i\ '-'-
Print Name 

OR Doc Type: 

BOREHOLE LOG 

Title 

For Office Use Only 
WMU Code(s): 

Location: "'zoo""' 5 ~ 

Comments: 
Depth of Casing, Drilling Method, 

Sampling Method, Sampler Size, Water 
Level, Other 

~}1~119 
Date 

A-6003-642 (REV 1) 
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BOREHOLE LOG 
Page~of_1_ 

(Cont.) 
... _ ...... ,, .. Date: Z/z}/lq 

Well ID: 0\ 1 t;, '2. I Well Name: '2-"I 0\-~. ~ 1.1 
e-z.to 

I Location:,.,200..,, ~c:: ,.,.r. o.. ,:..-'-' k>w- .. c 

Sam1:1le Desccigtio•: Comments: 
Depth Graphic Depth of Casing, Drilling Method, Sample Sediment Classification, Grain Size Dislribulion, Color, Moisture Content, (ft) Log 

Sorting, Angularity, Mineralogy, Particle Size.Reaction lo HCI, Other Sampling Method, Sampler Size, Water 
Level, Other 
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BOREHOLE LOG (Cont.) 
Page _L of _1.__ 

Date: 21 'Z.1 J 19 

Well lD:c,:n~z. I Well Name:-1_qq. s::.1...ca,~<-1 J Location: ""2.00- ~c ,_,c ~ T ...... u: c:.~J ., , 

Sam[lle DesQriR!iQn: Comments: 
Depth Graphic Depth of Casing, Drilling Method, 

(ft) Sample 
Log 

Sediment Classification, Grain Size Distribution, Color, Moisture Content, 
Sampling Method, Sampler Size, Water Sorting, Angularity, Mineralogy, Particle Size.Reaction to HCI, Other 

Level, Other 
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BOREHOLE LOG (Cont.) 
Page ..!:L.__ of _j_ 

Date: i / Z-1 JI q 
Well ID: 0?~(.'Z- I Location:..,ico .... ~£. t>/! A. 1'"'~'" ....... , .. _ ... 

Depth 
Sample 

(ft) 

11, &,S, 
11ur11 -

-
-

-

tio 
6-. S, 

- 1h7riq 

-
-
- 6-.$. \1.', 

- Jl)lllo/ 

-
-
-

\'}() 
c..s. 

'11a.~llo, 
-
-

-

-
l'i~ c...~. 

"ll/l'f -

-
-

-
\'IC) 

c,.,c;. 

- 't/1/1'\ 

-
-

-

I r.lc, 
6-,,c;., 

- "lt'2,,{IC\ 

-

-

-
16<) 
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Sample Description: 
Sedimenl Classificalion, Grain Size Distribulion, Color, Moislure Contenl, 

Sorting, Angularity, Mineralogy, Particle Size,Reaclion to HCI, Olher 

• , • (/,(..,'/4 s~ . .1 iS-i,f 1fY.M. 1,e:,v -r."-< - Wl'i,, (~If( 

',,' ( l\o\t~ ,\.,VI,\, - ol"4fv C~t (.IVtA) 
1
(\,,,~(1.. <:orl-1» .. /\10,n 

Comments: 
Depth of Casing, Drilling Melhod, 

Sampling Method, Sampler Size, Water 
Level, Other 
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BOREHOLE LOG (Cont.) 
Page JL of~ 

Date: I.\ }!of 19 
Well lD: (:q7i::,2,, I Well Name: 2C\C\- £? €>-3~ I Location:,., "UX> _ ""- c " Q. -r • . ., c., .• c 

Depth 
Sample 

(ft) 
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c,..~. 
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Graphic 
Log 

. Sample Description: 
Sed1m~nt Classifi~lion •. Grain Size Distribution, Color, Moisture Content, 

Sorting, Angulanty, Mineralogy, Particle Size,Reaclion to HCI, Other 

... . ·· · 110- ''·" :s~"'.l rs) ..... 

Comments: 
Depth of Casing, Drilling Method, 

Sampling Method, Sampler Size, Water 
Level, Other 

" ·.·:_•.:"11,~·- 1•J,.,._ - ,,1,1 . ...,.,_.tl _ •-. - ., ·-·-··AA-• .. _ . -. - 11 ..lt~·o-~, .. -~ -'-- • <-h<\ , 
- " - .,.,. '"' ' ,. .._,: "" • r~,; :. 

~ , 
· · ·: ·: ;i...,.<'- -: 1 ,J,cl,c:-i..... ,. __ .... , 1. _., .,- ..,.,,. \ ,._ ~ •• 
•.'•;·. • ,•,.,..,_. ~. '--•~A ... c .,.... t,J, ,,..,.,,,;~1L•.,"'-'Cl~"u.., . .1.n,J" •· -- .r. -· ,_ ,,. .... (. ' r .. C. 'c. -- \tc~tJ 

: • .. •., .... • ... ~L,\, .-u ... h-l,. J"'f.~ c,J/ 1--lt\ .., . . ... .. .,. . . . 
' . . 

· : . , ,.. • ' "j ·-· - ~ ... '- ,. ,I ' - 1 - r ?. «; ~ c; I'\ I::"'• n\J\/ (. 1..,- .~ 
.. '\"'l, ""-• 0. .,., (L• - •·••· ••••~ l ll,1 

•· • • . . J I 

:•~•.~-~• _'lf,,~-1/./n:' ~ ':::-
.. ' '.' • · "11,.i.1 -~./. '-~- 'C\~ "'~"" 

I •• 

1 

I OJ ... ·•\ O ~-- -•'ft 

• . '. ·' a,-11/"llll\ 1f 
• •• : . • · 1,..,.,.,.,,1,.1 -,,.,., - •1:oy.i:•~ .... '!'<.-••· 
• • •• : •. •. 1.. , ,.~- ,,.~. lll>il'IIL'\ 
• • •• ' • ., • ."'-• "-\IL.. .,,.,.. 

,• 

I ,. 

... 

- ,_ -. 
V'"" 

• i:::v,oe.•,.1.,1..Si'•" "-··• 
" 

\ori,v-\~"' A(''° # -· o.' Uf.l 
I .,. , ~ 

• 
0 

• • • • • ' ii:) lf.C ~-•-, -• •-••L -•• ,t.. 

: : 'n"'l "• I,, 1 1,J f, •• : ,,..,,~, •• 1,C: > .. ,,,.. .... ..a ... ,,, ..l .... t ... - ......1 

J 

I "' I ,_ - f ..,_ .. ,. , , 

' ,, • ,,....,,. ,..., ulO.tlQ .. ,u(... 

-1ue,.1 , .1 ,. ,I r~l,-1.1 {w,c!.tlc,\1$ 

I,-> --• \Hl)/1 '0"\C.°"I. ~ •-• l r•.>.',l 

A'·"'.JU · - -· .. .J U.L\ 

• • •• P,~,J <. •••• ,_.,_, r.1,,- .. -•• •·•- - . - ( I I • • l'ft ""'~ •:J'L! ,._,, .. ,_,,,~=-•il!V,f'-'UIIJL:,o_.:_• v~•c!.'£(<.,_,.-1£.•!!,..,~.::.'.IW U./l!ri....<_1-------------- --l 

~-~' A ·• · ·• - •• .,_,._, ,:;./,<:;i~•.., "" 1,1> Ila'-~ 'voo.1.,I•" .,,~~ cL.- ,.- u l 
' ' • • 1-l( l Iii 1.11•1711 • 

••: .' ,.. ~,,.:::_--.,. -,-•.JP.\<-• •.,.,_e,o(,!t>ot:../ L .. 1..::~ A 

' • ,'i\19,0- ·~,, · 1/ I , • ' ' ,.VIGWf, • q7.-•[..'fid~.s-1,s-m1 iP:l:kM C,'ncl!)t.\1<;'.', ~C,'E, 

... '- ~~ i,,, ~ ,,,..,_, , , 1LLJJ""'-__.,,"'-'"'--W'l.9--------------------L----------------l 

- .I - ,1. t Cl,)\,.,.-.•1.1.\ar-•.•'- ..,,,, < 

, ·o•·:. 
',',,•· ll · :~10.-,'-.\.1.-\0,1. ,,11Ao,,.c ,A ,J,,;, ,, • •~• • . , , • ' , '~" It>•, :\u ,,,\,_,,.,ts< C."°'H\f•l <>lr( 

· 0, • ·• • ,:...-.( ~1 ,_,, a,{ 
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Reported By: 

Print Name 
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BOREHOLE LOG (Cont.) 
Page ...lo_ of -.'.l-

Date: i.l ll\hq 
Well ID: r ·c:i,i:..-i. I Well Name: '2.G\C\-i:_10.. . -1,11 I Location: ~200.., "'-c _c o. ...-~ .. ,. I"' ... . < 

Depth Graphic S!!mgle Description: Comments: 

(ft) 
Sample 

Log Sedim~nt Classification, Grain Size Distribution, Color, Moisture Content, Depth of Casing, Drilling Method, 

Sorting, Angularity, Mineralogy, Particle Size.Reaction to HCI, Other Sampling Method, Sampler Size, Water 
Level, Other 
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Well ID: 

Depth 
(ft) 

Sample 
Graphic 

Log 

~.s. . ... 
'-ih<o/10. 

BOREHOLE LOG (Cont.) 
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299-E28-34 (C9752)
Log Data Report

Borehole Information 

Log Date 2019-05-29 Filename C9752_HG-NM_2019-05-29 Site 200-BP-5 
DTW1 (ft) DTW Date DTW Source Drill Date Total Depth (ft) Depth Datum 

262.72 05/20/19 Gram NW 05/21/19 288.4 Ground Surface 

Casing Information 

Casing Type Drill Type 
Stickup 

(ft) 
Diameter (in.) Thickness 

(in.) Top (ft) Bottom (ft) Outer Inside 
Welded Steel Cable Tool TC2 16 15.3 0.35 1.25 AGS3 148.24 
Welded Steel Cable Tool TC 12.75 12.05 0.35 4.5 AGS 285.5 

Borehole Notes 

The onsite geologist provided the total depth and casing depth.  The logging engineer measured casing stick-up 
using a steel tape measure, casing outside diameter using a steel circumference tape, and thickness using a 
precision wall-thickness gauge.  Maximum logging depth achieved was 287 ft, approximately 1.5 ft below the 
reported casing depth.  Zero reference is ground surface. 

Logging Equipment Information 

Logging System Gamma 1LD Type 60% Coaxial HPGe (SGLS) 4  
Effective Calibration Date 12/04/2018 Serial No. 47-TP-32211A 

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

Logging System Gamma 5TB Type 60% Coaxial HPGe (SGLS)  
Effective Calibration Date 12/12/2018 Serial No. 54-TP13441B 

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

Logging System Gamma 1HD Type He-3 (CPN 503DR) NMLS5 
Effective Calibration Date 12/04/2018 Serial No. H310700352 

Calibration Reference HGLP-CC-176, Rev. 0 Logging Procedure SGRP-PRO-OP-53024, Rev. 0, 
Change 2 

Logging System Gamma 5PB Type He-3 (CPN 503DR) NMLS 
Effective Calibration Date 12/12/2018 Serial No. H34055445 

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

1 depth to water inside casing 
2 Temporary casing 
3 Above ground surface 
4 Spectral Gamma Logging System 
5 Neutron Moisture Logging System 

HGLP-LDR-1087, Rev. 0 
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SGLS Log Run Information 

Log Run 3 4  5 Repeat 6 
HEIS Number 1021096 1021097 1021098 1021099 
Date 04/03/19 04/03/19 04/03/19 05/28/19 
Logging Engineer Spatz Spatz Spatz Spatz 
Start Depth (ft) 0.0 67.0 60.0 146.0 
Finish Depth (ft) 66.0 147.01 75.0 287.01 
Count Time (sec) 100 100 100 100 
Live/Real R R R R 
Shield (Y/N) N N N N 
MSA Interval (ft) 1.0 1.0 1.0 1.0 
 Log Speed (ft/min) NA NA NA NA 

Pre-Verification C9752FTB20190
403AV00CAB1 

C9752FTB20190
403AV00CAB1 

C9752FTB201904
03AV00CAB1 

C9752ALD20190
528AV00CAB1 

Start File AD000000 BD006700 CD006000 AD014600 
Finish File AD006600 BD014701 CD007500 AD028701 

Post-Verification C9752FTB20190
403CV00CAA1 

C9752FTB20190
403CV00CAA1 

C9752FTB201904
03CV00CAA1 

C9752ALD20190
528BV00CAA1 

Depth Return Error (in.) N/A 1.0 high 1.0 high N/A 

Comments None Reestablished 
zero reference None None 

 

Log Run 7 Repeat    
HEIS Number 1021100    
Date 05/28/19    
Logging Engineer Spatz    
Start Depth (ft) 255.0    
Finish Depth (ft) 269.01    
Count Time (sec) 100    
Live/Real R    
Shield (Y/N) N    
MSA Interval (ft) 1.0    
 Log Speed (ft/min) NA    

Pre-Verification C9752ALD2019
0528AV00CAB1    

Start File BD025500    
Finish File BD026901    

Post-Verification C9752ALD2019
0528BV00CAA1    

Depth Return Error (in.) 2.5 low    
Comments None    

HGLP-LDR-1087, Rev. 0 
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NMLS Log Run Information 

Log Run 1 2 Repeat 8 9 
HEIS Number 1021101 1021102 1021103 1021104 
Date 04/02/19 04/02/19 05/28/19 05/29/19 
Logging Engineer Meisner/Spatz Meisner Spatz Spatz 
Start Depth (ft) 0.0 120.0 147.0 176.0 
Finish Depth (ft) 148.01 135.01 177.0 262.75 
Count Time (sec) 15 15 15 15 
Live/Real R R R R 
Shield (Y/N) N N N N 
MSA Interval (ft) 0.25 0.25 0.25 0.25 
Log Speed (ft/min) NA NA NA NA 

Pre-Verification C9752FPB20190
402AV00CAB1 

C9752FPB2019040
2AV00CAB1 

C9752AHD2019
0528AV00CAB1 

C9752AHD201
90529BV00CA

B1 
Start File AD000000 BD012000 AD014700 BD017600 
Finish File AD014801 BD013501 AD017700 BD026275 

Post-Verification C9752FPB20190
402BV00CAA1 

C9752FPB2019040
2BV00CAA1 

C9752AHD2019
0528AV00CAA1 

C9752AHD201
90529CV00CA

A1 
Depth Return Error (in.) N/A 1.0 high 0.5 low N/A 
Comments None None None None 

 

Log Run 10 Repeat    
HEIS Number 1021105    
Date 05/29/19    
Logging Engineer Spatz    
Start Depth (ft) 250.0    
Finish Depth (ft) 262.5    
Count Time (sec) 15    
Live/Real R    
Shield (Y/N) N    
MSA Interval (ft) 0.25    
Log Speed (ft/min) NA    

Pre-Verification C9752AHD2019
0529BV00CAB1    

Start File CD025000    
Finish File CD026250    

Post-Verification C9752AHD2019
0529CV00CAA1    

Depth Return Error (in.) 2.5 low    
Comments None    

HGLP-LDR-1087, Rev. 0 
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Logging Operation Notes 

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

Analysis Notes 

Analyst P.D. Henwood Date 06/17/19 
Reference(s) SGRP-PRO-OP-53040, Rev. 0; SGRP-PRO-OP-53051, Rev. 0 

 

A casing correction for a 0.35-in. thick casing was applied to the SGLS log data.    

For the SGLS, a water correction was applied below 262.72 ft. 

SGLS spectra were processed in batch mode in APTEC SUPERVISOR to identify individual energy peaks and 
determine count rates.  Concentrations for the SGLS were calculated in EXCEL templates identified 
as ALD20181204 and FTB20181212 using an efficiency function and corrections for casing and dead time as 
determined by annual calibrations. 

NMLS data are reported in counts per second for the entire length of the borehole.  NMLS data are not reported in 
vol% moisture as the 16 and 12.75-in. OD casings size exceeds the calibration condition.     

HGU6 is an empirical unit of gamma activity proposed as a means to standardize gamma log response across 
multiple logging systems with different response characteristics.  The HGU is defined in terms of measurements in 
the Hanford Borehole Calibration Facility, and the magnitude is selected such that 1 HGU is approximately 
equivalent to typical Hanford background activity, based on data from background samples as reported in 
Hanford Site Background: Part 2, Soil Background for Radionuclides (DOE/RL-96-12). 

Results and Interpretations 

No manmade radionuclides were detected in this borehole. 

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

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

List of Log Plots 

Depth Reference is ground surface. 
 
Manmade Radionuclides (0-320 ft) 
Natural Gamma Logs (0-160 ft) 
Natural Gamma Logs (150-310 ft) 
Combination Plot (0-120 ft) 
Combination Plot (110-230 ft) 
Combination Plot (220-340 ft) 
Combination Plot (0-300 ft) 
Total Gamma & Moisture (0-160 ft) 
Total Gamma & Moisture (150-310 ft) 
Total Gamma & Hanford Gamma Unit (0-300 ft) 
Repeat Section of Natural Gamma Logs (60-75 ft) 
Repeat Section of Natural Gamma Logs (255-269 ft) 

                                                      
6 Hanford Gamma Unit 

HGLP-LDR-1087, Rev. 0 
Page 4 of 19SGW-64056, REV. 0

A-16

® sa.vw11st 

I I 

Bay West LLC • Five Empire Drive • Saint Pa u l, MN • 55103- 1856 



 
 
 

 
2439 Robertson Drive  •  Richland, WA 99354  •  www.baywest.com 

Moisture Repeat Section (120-135 ft) 
Moisture Repeat Section (250-263 ft) 
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WELL SURVEY DATA REPORT 

Project: Prepared By: 
Neil P. Fastabend 

Company: 
CHPRC 

Date Requested: Requester: 
09/30/19 Matthan G. Wilson (CHPRC) 

Date of Survey: Surveyor/ Company: 
11/07/19 Lawrence B. Munnell/ CHPRC 

Description of Work: Horizontal Datum: NAD8 3 ( 91) 
Obtained final survey coordinates (C/L 
Casing) and elevations of BP-5 Well C9752 

Vertical Datum: 

Units: 

NAVD88 

Meters (299-E28-34) located southeast of B-Farm in 
200E Area. Hanford Area Designation: 200E 

Coordinate System: Washington State Plane Coordinates ( South Zone) 

Horizontal Control Monuments: 
Washington State Reference Network 

Vertical Control Monuments: 
2E-140 (CHPRC) and 2E-49 (CHPRC) 

Well ID Wen Name Easting Northing Elevation 

C9752 299-E28-34 573971.50 137075.02 Center of Casing 

2 0 2 • 13 7 • Top Pump Baseplate, N. Edge Inner Casing 

2 0 2 . 4 4 4 • Top Outer Casing, N. Edge Stamped "X" 

201 , 71 7 • Brass Survey Marker 

Notes: 

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

Equipment Used: Trimble RB RTK GPS 
Trimble DiNi 12 Level 

Surveyor Statement: 

I, Lawrence B. Munnell, a Professional Land 
Surveyor registered in the State of Washington 
(Registration No. 16216), hereby certify 
this report is based on a field survey 
performed by me, or under my direct 
supervision. 
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WELL DEVELOPMENT AND TESTING DATA 

Well ID: C,..Ct -=rs-~ Well Name: S'10r-~~~-8<:.-f I Date:-=1-JB. J Jq 

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

Has the well been surveyed? OYes ~No Does the well have a cement pad? OYes ~No 

Initial Conditions 

Start of Job 

STATIC WATER LEVEL: 

Date: 

DEPTH TO BOTTOM: 

Date: 
~/SJ.],~ 

Date: 

End of Job 
1 ..... c_____ - r Protective (Outer) Casing 

A f 

-!. 
~ Ground Level or "r---,.__ i Pad Surface · Permanent Casing ...,_...________,.~ ............ -,, .......... ...._..._..._,, 

A= L)/A 
B= t-,J/A._ 
C= /\)/A 

Intake Depth Specific Capacity Troll Depth Turbitidy (NTU) Pump 
Start 

Pump Pumping Rate Maximum 
(ft bgs) (gpm/ft) (ft bwt) Initial Final Stop (gpm) Drawdown (ft) 

o.oG 

-------- -------- -------- -------
Troll Serial Number and Pressure Range (PSI and depth): Le.ve...\TROLI '-=k.:x:'1 (r-: ~rnl.fJ.!>'. man :.Qo!~•l t1. 
Comments: 'SI~·. ~'C.18) 
-tt'<=.ncl ~ ZS'ob" rrea.-sore...rn~ to.Ka.n ~S/1&( c1ue..- 10 +hJL.~U-

of \~ntn~ --prior -to c.o\\..r2,e\-\cn en -=r1~1ta. 

Prepared By: 

@u'~ - ~-~-===--- "9-/8/fq Print Name Signature Date 

Reviewed By: 

\ 1 Niu;~ IL fZi vVlltJLt 
Print Name Date 

For Office Use Only 
OR Doc Type: WMU Code(s): 

Page 1 of 1 A-6005-205 (REV 2) 
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C9752 Photo Log 

         
                                  0-5 ft bgs      5-10 ft bgs 

      
           10-15 ft bgs       15-20 ft bgs 

             
                              20-25 ft bgs       25-30 ft bgs 
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                                  30-35 ft bgs      35-40 ft bgs 

    
                                  40-45 ft bgs        45-50 ft bgs    

   

     
          50-55 ft bgs                      55-60 ft bgs

SGW-64056, REV. 0
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                                  60-65 ft bgs      65-70 ft bgs 

    
                                  70-75 ft bgs        75-80 ft bgs    

   

     
          80-85 ft bgs                      85-90 ft bgs 
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                                  90-95 ft bgs      95-100 ft bgs 

    
                                  100-105 ft bgs       105-110 ft bgs    

   

     
          110-115 ft bgs                      115-120 ft bgs 
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                                  120-125 ft bgs     125-130 ft bgs 

    
                                  130-135 ft bgs       135-140 ft bgs    

   

     
          140-145 ft bgs                      145-150 ft bgs 
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                                  150-155 ft bgs     155-160 ft bgs 

    
                                  160-165 ft bgs       165-170 ft bgs    

   

     
          170-175 ft bgs                      175-180 ft bgs 
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                                  180-185 ft bgs     185-190 ft bgs 

    
                                  190-195 ft bgs       195-200 ft bgs    

   

     
          200-205 ft bgs                      205-210 ft bgs 
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                                  210-215 ft bgs     215-220 ft bgs 

    
                                  220-225 ft bgs      225-230 ft bgs    

   

     
          230-235 ft bgs                      235-240 ft bgs

SGW-64056, REV. 0
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                                  240-245 ft bgs     245-250 ft bgs 

    
                                  250-255 ft bgs       255-260 ft bgs    

   

     
          260-265 ft bgs                      265-270 ft bgs 
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                                  270-275 ft bgs     275-280 ft bgs 

    
                                  280-285 ft bgs       285.2-286.5 ft bgs  
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Appendix B 

Well Documentation for 299-E27-137B (C9753) 
 

 Well Summary Sheet for C9753 

 Borehole Log for C9753 

 Geophysical Log Data Report for C9753 

 Final Survey Report for C9753 

 Well Development and Testing Data Sheet C9753 

 Photo Log for C9753 
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I 

WELL SUMMARY SHEET I Page_1_of -2._ 

Well ID: C9753 I Well Name: 299-E27-137B I Start Date: 5/28/19 
Project: 4 Wells in the 200-BP-5 GW OU I Location: ~0.5 km SE of (9752 I End Date: 9/13/19 

CONSTRUCTION DATA GEOLOGIC/HYDROLOGIC DATA 

Description 

Surface Comoletion: 
4' x 4' x 6" Concrete Pad with brass 
survev marker and orotective 
monument (3.00' aas - 2.00'bas) 

I 

Diagram Depth Graphic 
in Feet Log Lithologic Description (ft bgs) 

I 

; :~': ... _: 
! I :_; ' i I 

: . : t 

Ecoloav Well # BLD-032 i ' .,_=:w=-==e~l~I c:.;a= o,...m~po:.!,;le!-!t'-:-'io!O:.!n"'-=-M-=a=-te=-r--:-ia---:1:--: -----Flp!!:flll.l!I: I~ m O 

Type 1/11 Portland Cement 1R >~ 

'4.J" - • D.I... 

-41:\~\_1_-_l_O:_S_lig~h_t~ly_S_ilt~:y_S_an_d~[~(m~)_S~] __ 
0 - 1: Gravel Pad 

0.0' bgs - 10.2' bgs ;,~~ ~~ 
...... B_e_n_to_n_it_e_C_r_u_m_b_l_e_s ______ }1: :r:r, 
...... 1_0_.2_' _b=-g_s _-_26_6_._7'_b....;:;g;;_s______ ,:, > ,, __ _..,,,i: 

,, ' ,,, " Bentonite Pellet Seal ,4)-~ " :, 
1-2-6-6-.7-, -bg_s ___ 2_7_3_.2_'_b_g_s-------1 ,1,~ :t1: 
1-----""------=--------t , ; ' I , ~ , 

...... 8_-1_6_m_e_sh_P_ri_m_a_ry,,__Fi_lt_e~rp_a_c_k ___ :U: J_J,,. ~: 
-2_73_.2_'_b ...... 1g_s_-3_0_4_.3_' b__,g~s _____ ,~1, ,,,' 
Bentonite Pellet Seal ' 1 ; ...... -__..._......_r :, ------------- )~~ ~} 
304.3' bgs - 309.1' bgs fr ,,t 
8-16 mesh Primary Fiiterpack , Vi, , i ~ 

1-~-;-~-.l-~-~-i_i_i_i_i_f_~_:_:_:_n_k------11~-~~~ 

...... 2-.o-o-•-aq_s ___ 2_7_7_.1_4_'_b-,q-s---------t ::t: :t;.: 
----------------- I,/~ '~1, 8" ID Stainless Steel 0.050-in Screen ii' Vi/ '~1, 

i, i , i , t , 

277141 b,n 302 14' b,n ? ;, (';,' 1----· __ , ......... s_-__ • __ ,'-l_s ___ ---1 :r;' 'v ' . 
...... 8_" _ID_St_a_in_l_e_ss_S_t_e_el_B_la_n_k ____ J 1: :~:~ 
.,__3_02_.1_4_' b_ia.._s_-_3_12_.1_3_' b_,a ..... s____ / }( r,-l,._;: 
8" ID Stainless Steel 0.050-in Screen :;,:r~ ~~1, 

~ ~ y i , 
i-c-3....;.1 -=2;;..;;..1~3_.;' b.;;;,...10.;.&.;s;;....-_3_2_2...;,_.1__;3_' ....;.b....-.;;_as ___ ---1 : t !, '~ 1, 

i=~-=;=~D;;..;;.•1-=;t_.;,~;;:;,..,~~;.,.;;~;;_e~--'~=;=!-=-~1,;_;;e!;_~.,;;,,;;;;,~-.#,am=-~o------1 :l1~------~f_._:}_·~ 
..... H_o_l_e_D_i_m_e_n_s_io_n_s_: ______ :1,J, 'i-':, 
16" Temoorarv Casino: 129.07' bas • / V '~ 1, 

- ·:~11: Ct-.----------------~-~~.;,:.:_. _. . .,_10_-_3_0_: G_r_av_e_ll ....... 1y_S_a n_d_(.____qS) ___ _ 
;).~:.·: -~/ 

20 - ~~~i7:.:ci.------------------t 

t✓.t.~~~-----------------1 30 - 50: Sand (5) 

-:w&IJ.(--------------
40-iir~B------------

_ :!;-?~~: 6,.. 50 - 55: Gravelly Sand (qS) 
·:-.o:.: .-.. 55 - 70:Sand (S) 

60

--= ::t~lttrlt------------------1 
-t?\?:\-------------------1 .....-~ 70- 90:Slightly Silty Sand [(m)S] -:--~·t·-:· 

80--= t·.f {:_)--.· ------------

4]7) ______________ _ 
90 - 95: Sand (S) 

- }{_/{/: 95 - 105: Slightly Silty Sand [(m)S] 
100--t'.~_{=.).· ___________ _ 

·.~-:-:· .. 
: . · ... -i. ,, r , '~1, 

12" Temoorarv Casino: 325.14' bas ~1:~ l;, :/::::·:;::/.: 105 - 120: Sand (S) 

:!:1~::a:~:~:::;:::::~:~o:~:
6
n:·!:

5
:s·u:~:'::::e====== :l{ ir -~-:_-_:_;_:_,_'._i:i.:_:_/_;_; __ '._:_~_-_:t_:_~_---------------

bas = below qround surface ' l,t-- 1~,i' ~r.:_-=..:=-=-=.~:i.:...=.=.:...:.=...=.=..:....:.=:=---u.....----------.&...J,20-· .................. ------------------t 
Reported By: 

Brandon Thurnau 
Print Name 

__ ..31,G,u,,e~o'-L>,lo,Qg....,is-t ____ _ 
Title Signature 

9/6/19 
Date 

9/2,3/r, 
Print Name Title Date 

For Office Use Only 
OR Doc Type: WMU Code(s): 

A-6003-643 (REV 2) 
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WELL SUMMARY CONTINUATION SHEET Page __2_ of _3_ 

Well ID: C9753 Well Name: 299-E27-137B Project: 4 Wells in the 200-BP-5 OU 
CONSTRUCTION DATA GEOLOGIC/HYDROLOGIC DATA 

Description Diagram Depth Graphic L'th I . D . f (ft b ) in Feet Loo I o og1c , escrip 10n gs 

_w_e_l_l _Co_m _____ p_le_t_io_n_M_a_t_er_ia_l_:•___ < ~ ~l 
Type 1/11 Portland Cement :, , t1, 

120 
//\/\ 105 - 120: Sand (S) 
~- ·._--::;__:-. 120 - 140: Slightly Silty Sand [(m)S] ...,_._~-----------, , • , . I. 

0.0' bgs - 10.2' bgs , ,~ ,~ t, -2=:t=·--3:~-------------~ 
= .-..~})·1--------------------1 

--~----"'--------- 't.. "" .: ;., k 
Bentonite Crumbles / / 1 

~~:~:~:~ ::1f ~:·:e~~ .: 1: . :ti 
266.7' bgs - 273.2' bgs ~t ::- ! 

~.-. ":•: :-~ I 140-~~...._ _____________ ......J 

8-16 mesh Primary Filterpack :C JI 
~:~~!!~: ~;l~;;:a~s • { ti 

\~d.i?i. 140 - 145: Gravelly Sand (gS) 
-:::·;:.;_:_ ... :::·:: 145 - 155: Sand (5) 

- -}.{/{): 155 - 170: Gravelly Sand (gS) 
~:-:.::~~:/:-:..=. 

-1,i-_ _..., : 1 -o··.,;.: .. 
304.3' bgs - 309.1' bqs /, / i 160 :i ~-... ti: 
8
3

-
0
1
9
6.l~begssh !

3
ri
2
m
5

a_
4
r

1
yb~lsterpack J' J l - ~ .. o_·:_-.~-:~·.·_~::~:::

0

'._·::-_:_~_-:----------------1 
Natural Fill " f, ;~ I : ;;;.,)'-:;._1_7_0 ___ 1_8_5_: S_a_n_d-(S-)------------1 

/ '1 1 - .:•:~·_.::-· .. 

325.4' bqs - 326.25 ft bqs J JI 180 :_;_:_:; __ :~·:.·.;_:_~·;='.·;··.:.:.:_:·'._;_.:l•··~.~:_.'._;_-'._.·.-'._-_:"::--------------
:~~;;t~~n~!=~!~el Blank l JI 
2.00' ags _ 277_141 bgs _ 1,_.~ :~::::_ !lj -W,t-!'.: 185 - 200:Gravelly Sand (qS) 
8" ID Stainless Steel 0.050-in Screen , , , .,. '. ~\~.;;.: __ .-.. 1--------------------1 
277.14' bqs- 302.14' bqs " ' ' , i t:)f-Ji: ;1,f. ~, i 200 ......... .. 
8" ID Stainless Steel Blank I, :, , : i ·.:•\::-::::-';:" 200 - 205: Sand (S) 

!?~~ :~!~~e~! ~:~~~~~:o-in Screen i l I -ff}} 205 - 230: Slightly Silty Sand [(m)S] 

:~ ~Dl :~!~~e~!~:~~~~~:P ::t } I 220-L:i),.__ ____________ ---1 

322.13' bqs - 325.13' bqs ~ ~, :, ; . . -=-.;...i· • t----------------1 

Hole Dimensions: 
16" Temoorarv Casino: 129.07' bas 
12" Temporarv Casing: 325.14' bqs 

Total Depth : 326.25' bas 
aqs = above around surface 
bgs = below ground surface 

:[ :~-1 !, 6.// 230 - 245: Sand (SJ ,. , ; . . . 

{ } I 240~ ,if ;i{t~(f----------------1 
:~ r :~ ! :._:-~ ·..:..: 245 -246: Gravelly Sand (gS) 

,, j !" ! <, ';,, i - -=.: 246 - 255: Mud/Silt (M) ,. I . . 1: J j =: ~7- 255 - 260: Slightly Silty Gravelly Sand >: i' 1 i~>~:Jd [(m)gS] 
,,':, J I 260 \;-;;;,_O:. 260 - 290: Sandy Gravel (sG) 

, , - o..r,,• ···-----~----------1 :4 ~ ·5"{\ii'•~ r 1' ~:::?iW~-----------------1 
T. ::·~_;,::·_: ;_ ~£.~·------------------1 j": ~- (~~~ 
j: :r: 280 ~}~(oi ...... D_e_p_t_h-to_W_a-te_r_2_8_3_.0_6_' (-9-/1-3-/1_9_)_ -4 

A-6006-992 (REV 0) 
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WELL SUMMARY CONTINUATION SHEET Page _3_ of _3__ 

Well ID: C9753 Well Name: 299-E27-1378 Project: 4 Wells in the 200-BP-5 OU 
CONSTRUCTION DATA GEOLOGIC/HYDROLQGIC DATA 

Description Diagram 
Depth Graphic 

Lithologic Description (ft bgs) in Feet Log 
Well Completion Material: ; :!\.·. .~•;-;-- 260 - 290: Sandy Gravel (sG) :.:i-· 0 ··,:<:: .·~·: 280 ) : . ···: -:t) 
Type 1/11 Portland Cement 

:\{\ 
~•f'-::- : 
..... ·:<7, .0:. 

0.0' bgs - 10.2' bgs 
- -~~r~ Bentonite Crumbles .:.=-::. ~:- 290 - 305: Gravel (G) 

·t -
10.2' bgs - 266.7' bgs ~.~ 
Bentonite Pellet Seal 

:r.• . 

J( 300-~~ 266.7' bgs - 273.2' bgs o~~ 
f ;r o ·C - . , 

8-16 mesh Primary Filterpack i :1\'1ir 305 - 315: Sandy Gravel (sG) l 

~ ' -273.2' bgs - 304.3' bgs .=·t··. ,·-~· -:::,::=::':... ,;:/·' 

Bentonite Pellet Seal :i-.: ·-~: ~ .9 i•4·d1;:: 
315 - 324: Gravel (G) :·/. '? ..:'?· :-· 

t 304.3' bgs - 309.1' bgs +! ~Aw 
320- r~>IZ 

8-16 mesh Primary Filterpack ·< o-~~ 
'.!.• :·.; .... • ,- l ,V -· 

309.1' bgs - 325.4' bgs I - 324 - 325: Sandy Gravel (sG) 
Natural Fill ~ 325 - 325.25: Basalt -325.4' bgs - 326.25' bgs 

-

Permanent Well: 340-
-

8" ID Stainless Steel Blank -2.00' ags - 277.14' bgs -8" ID Stainless Steel 0.050-in Screen -
277.14' bqs- 302.14' bgs 

360-8" ID Stainless Steel Blank -302.14' bgs - 312.13' bqs -
8" ID Stainless Steel 0.050-in Screen -
312.13' bgs- 322.13' bgs -8" ID Stainless Steel Sump 

380-322.13' bqs - 325.13' bqs 
-
-Hole Dimensions: -

16" Temporary Casinq: 129.07' bgs -
12" Temporary Casing: 325.14' bgs 

400-
-Total Depth : 326.25' bgs -

aqs =aboveground surface -
bqs = below qround surface -

420-
-
-
- . -

440-
-

i 

A-6006-992 (REV 0) 
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) ' 

BOREHOLE LOG I Page _J__ of '\ 

I Date: s'/2.~llq 
Well ID: ( l,\v'\ c;'2, I Well Name: -i,C\~ _ v,'1-~ ~ \'l\"'.1,9. I Location: ;vO ~ ,,._vV\ ~ ,..o ( '_C., .-i~-,_ 

I Reference Measure Point: (..,N,,,-A ,,-- . _11.. , ., 

Comments: 
Depth (ft) Sample Graphic 

Log 

Sample Description· 
Sediment Classification, Grain Size Distribution, Color, Moisture Content, 

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

Depth of Casing, Drilling Method, 
Sampling Method, Sampler Size , Water 

Level, Olher 

0-

-

-
-
-

5 Gv.~. 
~W-e>lllf 

-

-
- • 
-

It~~. - ,10.-'?.o:en,.._,,n. !,.:,-.l ( ... S) 
,,).'Ill<\ D • "1.:--,~• .~., • ··• ·-- . - .. 

\0 
.... 

- ··o. ·.· r~-.-~., ... ,,.,,.,ri.,., , c . •u,,r<I -·--~, .I <,,L 
• • I ? 

• ' ~•1,• '.2SXC.l\\:,b~1>••l•wl~1o'l:,:awo0 1Sh't•C,._,.,,.,I \¼..\ lilc··" • • ~ ... • J 
·o ' .. 

01--------------------------+---- ------------1 

-

-
\"Ii ----r>r..'-"'-.r,,,=-a·--i., ·.o.:. ·1------------- - - -----------11------- --------1 

_ Sl-i.."111~ 
1--• '-~J p '}_-1 lu. _.,,,\ - - ·• ,r, wu\ t1.0<kd.;.' l-----------------1 

- - . \. . • 1 •-r· - . ''""'·-':\'-:" ........... .. 

-
- 0 : 

• C - -'"Is. • --
1• 

~1 ___ ~--

r . ------- ------+------------ ----! 

'-------------- - - -----•·- ------- ---11---- - ----------, 
Erd,. 

S'l'2-'f I I 'I 

o I 0 

1----------------- - ------- ------ l--------- --- -----l 

-

- - -------------, 

-

- '· . 
• <> 

I,, ~ 

'J/30/1~ 
'Z~-~IU.&.!:'-~1 0· 

-

-

• o . ,-,..""•-~ ,JL .. 1:1-<,.ul~.-,,.c::2,-,?- •. 13 .. ..,,.q\,.,~,1,•- · .. 
t t "I~~ "1"Jf V 

-• • : • • • c~C l-~•I, s~..,A ·st>•l,m/co .,.f II (o,l/ l/<, !:•<. ' ""•" lJ.(..\) . .;,~.,_.,_,, • .._,~ J,e,._.'-'-' "'-ll''+'--~- - l----- - --- - - - -----1 
I # ~ °r' "-...........---0•-jj 

- o i .c~ '·" , ,_ ·--~<VI. nr.:1", MOcl 1:-.,,"' w , u1 'L----- ---+---------------1 • • ' ' u --;J · •JJ '-1--t..-
0 •• 

- Q--~ -----------------------------1---- ---- - ----._.; 
30 --I-'~;.;,;•_.':>_, -r ' 0 

; '.lo-<fr"'I :5~6<~, 
':i / 3oM · Q) '30 :...,,, _ .... h .... , __ • ,-2.~,.-. ,., . ....;,.~-~J..t"·m.. ..!II:. '11.· "~··i.i.u)C·':..i.11,·~--~·"-1---------- --------l - • ' • I - -0~.a.\\:1"'_, 

_ ' • , __ -·-
1
-- • • • '5S.1-m/"6t,~11.C:,. -v,c.rc. ltnt6--~,£:M.-"',():,.1·+-- ----- ------~ 

_ • • I~-, C,•t I;\ " r_, ,J ,,/') "--_• ~ •·- • 1,,_ :""', I , . .t,,IM>..,_.J_i-11 \1~6-•-- --<1-- -------------1 

- f------------- - -- ------ --------+-------- - ---- ----1 

Reported By: 

~(' ,),(\~()(\ "\ b:,1-,(y'\ .I"' 
Print Name 

Re~ewed By: 

QJ Yo 'q,£rliffm~h ~QJ( 

OR Doc Type: 

Title 
~~ 2/~I'.! 

Signature --''--'-'"""o--'-a'-'te~ -

6:}:,~0-1~ 
Date ' 

For Offi.-:e Use Only I WMU Ccde(s): -

- - - - --- ---- -
A-6003-642 (REV 1) 
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Well lD:c97 i:;~ 

Depth 
(ft) 

35 
-
-
-

-

"fO 

-
-
-

-

11'.5 

-

-
-

-

5'.0 

-

-

-

-
'55 

-
-

-
-

(.,o 

-

-
-
-

Ir.> 
-

-
-

-

70 
-
-
-

Sample 

(.,,._5, 

5l"!.OLI-'\ 

IGi • .s . 
(p /3 11'1 

6'.5. 

(i3Ji<f 

r~ .~-
~/'3/~", 

lo..~. 
(t)/q/l9 

r~~ 

cP I !\I I'\ 

fu.$. 

<;J4H~ 

6-.S. 
(p{c,Ji, 

Reported By: 

BOREHOLE LOG (Cont.) 
Page 2::_ of ..:i_ 

Date: '5/?-t, //q 

I Well Name: -'l.99-f-z..,- '"''a. I Location: .vo c..v. ,. <c "!.' ro,c...?_ 

Graphic 
Log 

Sample Description: 
Sediment Classification, Grain Size Distribution, Color, Moisture Content, 

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

: : : ·. ·. ·.: 3a- ~o: .::.-"-"·"'.\ ( <..."'\ 

Comments: 
Depth of Casing, Drilling Method, 

Sampling Method, Sampler Size, Water 
Level, Other 

r '"'"' L~ ,,\ o ,I '? ,,n 1 ,.l 

' . ., ... , ... , ,~ 111 ,~'' ,-,() ,1, ,. ,, 'n;,,,1 r,\' (~ <..,:. . 
,, -~1..L-V."10./,S,.,""'-•,;0 4,Ml,:0 ,t.(I." C... . ,, ~.I .. ,_ .. ,., .. \ .• -, 1'~1., \,, ""-·•A.I\ \P 

.J 

\ < ... _, .(.. °: C.. M'I f U 

' ' 
• • , , 1-\ (..,\ · t>-h,rt r ~k' 1.v .\( ,'. "- \..\~<. ,-..·, •• • \.,,. t ~ , • "'' "·'<r.(. • < n • ., \, 

I••.•••~ t " 

I ' .. • I <.~,AA"' \fl c;, .... ,.,.. .., c.. I 

' 
• • I ' .. 

• ' • • ;) t.1c.'. ,;:,1 ,l."-•••·."ltl<l . .ulat1<1.CJ. 7.0. (2 - ·" . .... .. 1.. , 
,, - • f 

" ' ' "<., rUA•°"• L _,,,,.._.,,.,.l,,.-,f.tl. .. £: .... 1..('C. L • ., -. ... \ •ll .. ,d Jo. ' f:.'I. . ~ -
~- _,.. .. , .. ,,~ll rr,.,. wl W.1 

. ..., 

. . 
; · :;Je,o'-1<•,J.t.,-.. ,,1 -.1~'#.Mh~,: ·t.---··' ""' ,. .... A\ • •·• - •· 

o Owl,, 'f<.O<-l:U..Qt:1~,.,'1:ll/-/,l'l'IJ<'ol!.,1,r. C - -,~ ( .. ,.1.. ,.., ., •. \ --~ 

O· 
· .-.o, .• o•c.v < ' l.~ •-z. ,L-' c111? 1' A,Ak\."'IJl-.. . ._..._,.,..,.../.1., • .\ ,,.., .,J_ 

V 

.. ,J \~(\ 

' '1---------- -----------------+--------------~ 
~-·.-· •.• 

0 6'6'-10 :s.-. ... ~{s\ . ' ' .. ' . ,, " 
_', ' ,' , • _ib,<'c;l,,•J, .. ,.. ,,1! '1fl,1-"'l1." •l. i: ~-,n-• fa _ • , '\ , . .. , , . ,A ... ,l 

• ' • I ' " - ,. 
' , ." . o rhi,•'111 •/.< ••,;'0-1.MI<',.~." .. .,;A. ,. ( ,., .,.--.'\ ...... •···,,.•,~."a\\~' . 
•'' ? (~ (Jil'Z, \h..,,1-. ..,, • ...,...,/~\,\nf • I .!.1,~ ulf."'\t-......A ,.J,A ,..,, U, \ 

• • .. ... t - " .l • 

· •• n'lf,t).c;,, ,.,. ,,1 , 1!: ., Ml.,.<,, e ..,_... ,,,, • \ ,,. .... , .... , ... LA ....... 

• , ' , I ... " • • 
• ', • • • • ",11 <M•L.. .l ,ql\,I.<, •"'' ~ll~ ..... ,l'l'I''•" 11 • .4. _,, ,M ,_,l _,No. ""'" , . . . , , ., 

' ,u _.,u>..,<•IA~ll-1"><.J/,1'7.1..._~.._1..- ,. ,hl",.i\"-•,/J.1, i\•.,. -,1 
• t .. ' . ' .. •A ,.ii \}.( I 
, '. 'f 
. . 1----------------------------------------4 

• , ,\f,t,' .. 3 ,/,/., . .. , ,so ,J. l'Vl/20 ,1t:-,. ,Q (,. ...... , .,~ ,,.,.1.,. i.~ ..,1.. 

: : • 

1 

' • • ·"" ,t,-~~ ,!\1 .J,,t, ,..l'<ll\i •J,N\Jf~ t/. f! d C... :., Ir< v{_ \ -11c:\ ·••1 4/l(j,,I.• 

· • 1n -/~•11<•.2 c:.v ,,,1-, , ,.," •-1.. Aho.(,!....,'\, ... , -o •.• ,..;.,, wf WI· 
• ' . I .. \) • v- .J 

'-:· :: ·:,1,0.qo :su11"~1J sllJ..f_...AD.,.)'S\ 

: • . '. I.D,a'- ~ ,J,r.r ... ~1-,qn-,f,IM, , ... •/ G 7.-1"1-•• / 11-- _,,.,,\ • 1 -

• .......... • • , I , • • Ld•7~1.~.;)f\d: !o •J,N'\I ro -/.f- v,·c.,._.., ,~.c~I\ • 
•~• •• ' • •, l (l"C Ql)Q\ .,. • .,1 b,,p,\' 2,0f ~;U,: 7 <~ 1/'t. \ 'o,._>. d.· {.\,\ (\r.-.. 
• - • .. ,. .., -.,J --,..------- --------< 
: ' . , , ,.,_.,,, wl 111 \ 

~ ';' .~l,\."\'.,.,., 11.1 .• ,,1 ,-., .Ad,..I. '""' c,1\.\,\1 ,..,,..,.1, 
... 

Print Name . Title Date 

A-6006-993 (REV 0) 
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BOREHOLE LOG 
Page_Lot..:1.._ 

(Cont.) 
Date: ~ IG'/tC\ 

W ell ID: e,q,-r<;;~ I W e ll Name: z. 'lq _ ~;2-1 - , 1-., o.. I Location: ...,o.~ ~"" c::c ,..,t. r 91t:;-z._ 

Sample DesgriptiQ•; Comments: 
Depth Graphic Depth of Casing, Drilling Method, 

(ft) 
Sample 

Log 
Sediment Classification, Grain Size Distribution, Color, Moisture Content, Sampling Method, Sampler Size, Water 

Sorting, Angularity, Mineralogy, Particle Size.Reaction to HCI, Other Level, Olher 

t' ... C. · .·'---! ·- · 70-'IO : 51:~""\I" ~: 1t1 s.,"~ r 1""\'S "'\. ,. ->blc? J.,._,,1 w I -, ,..,,..., , _,l 11'/, ''ril\ 11$ • •• ' 1 •• 

CDl-!l I t'l 
' • . . .. . .. 

,';)7,:;:_ ,_ '5 ,J. /., .. , 1: 1~ •/.ti! ') C:: •/ , ~ '2.-8M ·• (.• .rr..,,.o• l. • h •\, • .l...l. L \'\- -~ I • I"."'::. ,.,...,1,, 
- . . . - .. 

,J . . . ' . . 
.:.. .. .1. •<1( /.f I s-s -u~ ... ~(\. -·· ,~ L ,. _ ·- .· . . ·. ·r o A-'• .I. -"'•\ -,~rw?,• -r<· < •-- ,l - .. . 

r ... Q..,.) - ·:. ~~,-J., A•~O ~-"=>lllr:2.~-/ '112 li •"' " Ar " c1 .. - -. r~ •·" - . . .... . . : . : ... '-'I \ - . . -
64 ,, 

. .. 
fo() - . . . 

(p/t;M . ' . .. 
ii)?!:>' - 3 ·t6.r.w,l.6:>~Ml zo,u:: 2-IO ... \ , .. ~· ... '" ... "' .... ,_.. '•, • I I , .. , - • • I • t . . .. ... ... 
...0• \\<~, .. ~•.A1:/.-.~•<h•/,,.,,lc:r.., C .. c o •' ti' , .. , J _, r,l .,,A\ - , 

- .. . . 
' . . - . o(..r~• .i. 'I 5° •I, ~ • ll • 2. ,c:-, f • IJ ,·.-.Jr ... ,_~ ..ti· 1,111 A ... . . - . . , . . . . ' 

- If I I .. 
91, In,~ . .. ' .. 

CP/<Plt1 
-: .. : : ·. . 

~iu: ·_ -~ ·l.1-r, ~•:'\O ,J,m 
1

1.l) ·I. y "2,•~~-h -u. " '•"- .r.,u. ..ldJ'"'"'-' · ' . . ' - ... : . . '. I ,. . " - . .... ~-,, .1. ,~1 ,1.,_ ,.1. , 11(.~_M lk ( •l,t:: .,, . .c - v.u< I- •- ~ "''' \ ... , , ...,..,, - .. _. , : . . ·. : '.~ . 
- (»>)~~ .'·. ,. ' , .. , . '-- _,, .. . ,1,,-,11~,• l e; .) , ;?_S:,,j lo l-t.. '-••u'-\.....,,t..,,.r .. ..w,,I., • 

c,..,c.. I - 01 9N,t V w -I . , • ... . S\-r,-,, <··• uf ) U( \ - GS .'\ ·,.; : : .. . : 
cto~c:ic, :s~~('.>\ - (1\..,.,_~ '.l_. """" ..,_p,,.~ <,,~..vu.II ( 'I\~'\-

cio 
(.P/CQ //'l . :j:.-:·:'.~ 

ci)qt"\ ·- 1 .,.i..r,,..,<l•.w .J.N1bl\'J, 11 -z.~e ,_ • ,"'\ • ··•"M••'-' " n..,. .... ,, @'b'\,1.',.,,c ,~~;...., ~lot. IS 
- I • 

.YA-U~\ .\ •"~\,\.• QA,~- q l,~ 1
1.. <. IN'I '/, ;·, ... : .· .· •• 11 ,. _ ,Hl.•1¥/i.<....A>.•,~~J Ml.n-.,l;C,1.(,., ~,, ,,., _{ •• i. ,, , ._ ,~'\ .• 1 . u r~l -

\ t I • o • ' . 
r,,,.,. lfu c:. "'·~·"' .\t"'lt. -;> \010 011\ (,Jf, h<= . ' - . ' 5" '7,c......,1..c ·'"" ~"· ..... r 101, .... 11: \ 2-.,;:; ~ ., ,, I: .\.~ d(,,\ ... l , __ wl w, - ... ... . 

~ V J" . . . . . 
UC(<.. 1:1 0-:\NloJ-rO ' - ... • -

% 
6,,':). . ._· .' ·. : . ·. •<l~ -1n<: S\;'\\\.li l,( ':, : l4'J s .. .,.~I lrA'\~1 
~/~/1 '1 . . . 

D<,.::•_ ,..,.,, .. 1\'1'1 ~ ..... 1 , ... . , £ ?_ ,.C I ~ .. - .\. 0 0 0 I O O o _ .. _ ·- .,...,. .M ,I 
- . . ·. - . . . .. . :.~,,. ,. p,q,/_.c , • • <r, , I M / ,<'n ,/, -., .,L - 'I f ,-,. / 0 - • ·•• l. ~JI \ - >. .... ,~ ... - . . . . . .. . . , . .. : ..... . . ,:.., ,~~.< •U, :-,.c,,11 .. 1i. -,..lr _,. .u - . . . . . --
- . . . . 

IC() 
(. 5 , -
0 /1 0119 

.. 
o,-S (~ .<;.. (. t nvr, 9._- ' - .. l;;\ 1fll) 1~ r 1-..,, .. ~,. l<. h 'C'. :s, f"\\ I ,r/ S .'.>W\t, 

. . -- . . -. 
-

. 1 o.; -11.~ : s.,..:i.( s ') - . .. 
G..~. ' . - . '-)\n~-1-1., .• ~ 

.11,,,- ,, '\ -
105 

~fl •/. WI ( , 1 f ,t. <I ·"' ·,-;;f W(I.\ .. . " - (p \\0 1\q ' 1c~,.1-, :.. ,RS•! £. ,,,{ ,/M iu<.•/.{-,, C. ,, <. ( \. " - \ •· " <'ol-"'~ ,,, u fou.U 

- <..)L ~ ,\ a , • lf't'J,<'.· 1t • ;,1<'v'"1\,o \ '...,.If .r .. --· , 
..,\ I.Ir\ 

' J ~ 

-

- ,· 

\\() 
C,v, ':) • 

' 
. 

'..0/ID/ ICf ' . \ ,-- l:)""-r::°•/. ,_,_ -,1\•""-'·/, M J,,,_,1, i, ?,-1. l ~~ .i. ,.. .r- .o1., .... . .. , .'JI 

-I.NJ . i"w-.1 \PA • ~ ..::,-1<:-,,vl• -
. ,,.,. c,. _,. II~ I ~ , ). ~ .... \ •-, 11 \\ --•1'•~ 

- . ' IS -JbfbV,J\q.:J<:1 1 '()C\v\6.U , ~( ',ID'/. s·-u 1 '2.~-? (o/'l. l : , v.l- "-•~,J. \., A 

' ' • ~AA~.-'1.. - - ,.J,A ~.! L-lt I 
, .,. 

Re ported By : 
~ 

~i~~ \~~Cp~~ D-.U;\\ ~%~" t ~~~fu-vUM lot5Hq 
Print Name Tille Signature '-- Date 

A-6006-993 (REV 0) 
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BOREHOLE LOG (Cont.) 
Page !:L___ of~ 

Date: fn /1 () I I 9 
Well ID: ( q7 ~~ 

Depth 
(ft) 

\\S 
-

-
-

-

\'20 
-
-

-

-

\1-~ 
-

-

-

-

\)(} 
-
-

-

-

\'35 
-
-

-

-

\I\C> 
-

-

-
-

\11~ 
-

-

-

-

Sample 

G,.s. 
u/11119 

Gi.':> -
Col\\h'\ 

G,,'$. 

(i,/11 /19 

6,,<;. 
Co(cz..114 

G,,S. 

~/r!o/lq 

I~. 5-. 

eoh<oh'\ 

6-.'5 . 
l'lli~M 

Reported By: 

Sample Description: Graphic 
Log Sedim~nt Classification,. Grain Size Distribution, Color, Moisture Content. 

Sorting, Angularity, Mineralogy, Particle Size.Reaction to HCI, other 

' •• ,9.-,. ,,,. .. • : (o •/,"' I CA•/, <' v l"•- ' , _,, 
·- - ·· -... 1.,-· in •/.<.011.:., cu ,.,~ . _ L 1..,. ,,.!<.....Vl..n.i ·• __ I -. 

. I<>,·- , . I I" I 

· • . : ': .'_. 120~11..\0: s i-·c,1,~1 .. s :,.h.., S'o~fr .... \Sl 
•• · • I.Ovi.D1-"1 •/.t -•:a",J.Mf,,..,)1)-,.11. (u , .•• \ • . , . • _, .. ,. 

·_ , • , . ,_ · · • ' .. • . c1,1,•7~ ,(,c,,, . , ,1(~.Mkr. -1.f ..... L. " ":" ,~. ,,/\ "•· '\ 

• ,Aj , , , = , .. h~ ""' · -- '-~ · '.\(,,/<-.n•-, CoJtol'1. I/•"'-"'• • 
• • I 

,hr . .. ,A , .. v.ll U,., ,, -

,_ 

Comments: 
Depth of Casing, Drilling Method, 

Sampling Method, Sampler Size, Water 
Level, Other 

... 
- r-:-:--:--:---~-:---------:------+---- -__j 

· '. 
0 !.::-.,.,-'. '- 1.1, ' ~,,C,n,I IVI/,,.. , / (!-,.,,- ,/3 - •"•·-~ . 

' 
- . , •" - · • f, • .,c:.,J,...- , ~.J,Mf.,._J, C , _ .. ,. ( r • . , • ,\ ~ •• 

' u 

•Zctl.'"•IL•~.Co.l•• .I,~ -·-- - ""bl 

- "'-h · , ,. , I 11, / c.1-i.. ~ , . .,~____i,,.li__J.1:LL_ __ ~--~+-----_J 
_t ,,..,~1.1.• . . I .... ~. t--, 

.1:::1,., ,...,_.:: •l.r, ..• 1,Q<.1~,.1,i:: ,1.c -,,A .. 1-2 .• \ ,.... , ••. , ,. ... , 

"• /" V 

-:- : lj »u :.,~•• ~....::<••;•~~t:•.A:•:Ht~>:•:-:::•·:•~•'t.!',_J .. ~:/1 .,,.~L:•,f..'l);.l:' 1.-'',., i...i. '11!:r ~:ll c.c--=-:rc~•,.c.' i,,.L ··;·~l=·~ ··:::--~~-~~• \~;•:·•:,::~-~\(;-::. L-~t-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-__ JJ 
I, .... . ~; \,,, , I e, ,I.,.. 1s: ? t'.u ,.,. ,... •• ,. ~1., . <\,~,, .. ,._,J \.VI 

• ' ' I .J I 

. -
~- ~~=•2L-::~~~-~-:.JL~ ---:,-:-::-::-o,..~~--u~A,~,,-h,~-.~=--~----r.-~,~.-.. --.-.\:---,_---._--1- ------------_j 

.. . 
o. i.~,., ~· ,d.<. ,_.,,,~~ ~-""':!·•"'·' e ,. ~ . • .. 

• •1,,- ,/,C.olL,, "" f,h .. ,h¼- ... _ _ , ,,1,h --

. '-• 1 -•'-- • . 

( •• • -.:\ ..... ,. ~ ·--·- J -. . 

'"" • ~·· ,.,Jui I 
"' 

b 

I) 

· .. ·o ,0 1 .. ,~.,(<:S~Jf<.\ 

-·-· -·· ,o.c.,.. . , .... J ,,,.. ~ ., 
, ,WI. ·C,. •·· •U: C ., .,., ~ ... '\ ... l "''"' 

• 1~11'-- . . '-~ ',.. ~ - ., .. •,,., , c.~11 .. --, ,..., " ,u.,.,,...!, o. .. ,.,. __ ,_,.,_ •... vi Ufl 
' ~ 

• ,'l11tfr.1 ,, t _\,,.. ~ • • • r ..... H;o. c 5~..,, le}~\~,{ L-. J,\.. ".'~1.. • , ... ~,,. 
c,o\\".w J. /t'I IUL' "• , • ..., J.. -• _., .. , .• ,,,1 ~; .. .,,, 

Print Name 
'(p} \9 ) \9 

Date 

A-6006-993 (REV 0) 
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\ BOREHOLE LOG (Cont.) 
Page --2..__ of _..1_ 

Date: ( 0 / /q /IQ 
Well ID: r.o,'i,..-; I Well Name::::;,_qq_i,7'7~ ,-:i.,o I Location: '\IO . .c. ,, .. .:;. r;_ _p r Q, ~ 'L 

Comments: 
Depth 

(ft) 
Sample 

Graphic 
Log 

Sample Description: 
Sediment Classification, Grain Size Distribution, Color, Moisture Content 

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

Depth of Casing, Drilling Method, 
Sampling Method, Sampler Size, Water 

Level, Other 

IH 6.,";,. 
~ ,~,t-Cf 

-

-
-

-
("' "S, 

/(,t, 
(o/i..oJl'l 

-

o, or-----------------------~----------_J 

• 0 .-.11.A', ... 04.I".•· .• ,.~ J,-i.AJ,<. ,,,,~ let - '\ ' 

- ' ~ , .1,.,, J..,1r,,/c. \""' •l-.tu ,1,c •• L •·• __ - ( ,. 
~ , . 

- ,,_ - . , ...._ Cl.1 tJ,,.fl...A 

-

-
r""' .,,,.....,.-~~•-. ..,.-~-•-., .. -~-·:Li'' •u·~•_IJ,,.Q_J·/:...:,~:L·lJ ,, L~:u?~.£::i'~"''aJ-· •.z.._•'ll'""l•·-o.k...~"l2!'!lUl"·.o •l!.i''!Q..!•~':..i'¾"•"lli'''i..:•:J·oo··'4-_____________ J 

•• 0 • 

,~~ w/ Uc.I ' .. 

ft,6 r ...... s. 
v ~1.,0 £1 '< 

,I> 

-

-
-

-
0 

• o I 

' 1. .... , ... ,..1_., .. J - •u,•J,<t1t11<'ur,,,,.';,L•\.- 1, 11 ,.,-. 

\.\(.,1 

..I t . . • ,I 

l)O 0., ~ , 0 

(p /'20/1<\ .... -
- • ' ~- ,L • · dcu.~ ·"'• ., .•. f ,.,,.u: .. ('."" _ _ / ,,, ;,A) ..... _,. : .. 
- ' ' , . ' 1,~b~- ,, ; t: 1,S;1L1 '> ' ,.,. ,: ·.- ~. ,,Jn, nr .. , ..• 1 , • 

•' V .,I 

h~ .. , u, I 

-
175 G..~. . . 

-
C.lt-'1 II'\ • , ~ n<', ~ ·I.'-· ··••9.l•• ••. , u:. -1,,: , . ,11 1-,, •. ,.'- • a'\ ,.,,,.. ·IV.,,,, l\ 

- '~ • ... ,•a,. ~ . ,u,•J .. _)(',,l.9 ,,,r • , r, (~,I' .. ;\ ... , • .. i..,• •••· 

-

-,~o 
, , , " '1,-..J.~:U; ?~'l"1/- I : .. L ,.- ~•·- •• • I 11,, 
• , . . v u J ,• r-_____ __:_ ___________________ ~lti••~~"~'4,c'w~'-.Q.lO,\\~'".iliw~\L-~'~-•·n_~.I,_T. -~-N'\Q.Q,LIJ 

&. ,c; . - ,..:. . . . . 
u,J2,*H.., ,· .· .... ·r::--;-, -:---:-----:--------:----- ----¥--Jltl,\i!.::~-5-~~~--- ----_J 

_ I • • , • ,L:-.,OA -"1 •/.f•l•••••,Ort •/,MJ,,.,.,,).(: -, __ Q .• .{-t, .... , . .,,_"\ .. ,.,, 
• • • 7 

.,;.s. .. • .. ••fl'i,llf-J,<' · :"" ·' ·"' '"'o~.11 .. c.... - , ,, ,_,, ___ ;,.Al -r,,.,.,, ..:A•t.-c;:--
:i::- 001 • ... • .. 

1-.d, .... 
0 

•-rJ <,1.1.,,~.-'1'71)1,'n,_>., .. .... ~,(' • .,., .I\V I'\~ - .. • J J J 

-
,~~ r ... c:.. 

(p/~'$/1~ -
-

-

• ,Q,::,J,c •. ,,.ic•I.MI.<~ ,J.C' .• c,. ... t< ( •• • . , ,-·. ,'\ ... , L.,,.., ~t:"_\<.. 1..1,_Q._,:i_.,,~,,Q, 

0 •.••. - --- ·~.J.~:1~.:'><;~1.11,11---l.L.,~-,-k~--- •• , ,,_,.,11.111 -. . , 

O' • o 

• 0 

-
1'{0 

6,5, 

- ~ 1'2~/1<\ 
-

• 0 \ 

0 . • \ ,~=--;--- ------:-~----------- ---+--- --------- -_J 
• 0 /i\1an 1 0 . . • - ... ,. - .• , -- ,, ,. \\. .......... , .r , I\~ ";"~ L.l, _(' 

• , •,' 0 l,.~)I .r J,,. .... • ... ! • • 1\0 U,..>'\ C".-- 10....C::.' /_ C:, 

-
O , , r 

0 , 
o .. 0,---- ----- -----------+--- - - - ----_J 

Reported By: 

&~V\c:\oY) :Chv..r"'-il½ ~- ./. - ----
Print Name Tille Signiff6re 

A-6006-993 (REV 0) 

.. 
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BOREHOLE LOG (Cont.) 
Page..1£_ot..3_ 

Well ID: {.q1~'"2, I Well Name: 29'1· f...2-7 -1?>1 Q I Location: rv() .c:: " .. .c.r: .u, r.q1 c:. '1. 

Depth 
(ft) 

Sample 
Graphic 

Log 

Sample Description: 
Sediment crassificalion. Grain Size Distribution. Color. Moisture Content, 

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

/" ..... <;. : o,:; .'.~ 1~c_;-7,o0:6.r., .... ~ $1>,w!(,,.5') 

Comments: 
Depth of Casing, Drilling Method, 

Sampling Method, Sampler Size, Water 
Level, Other 

" l.o)'Z.'5/\'l ~: ' :. · ' ~,oL•.,( •l.(.r.-.,d:;n J.Mlu.,~.c. 1.-i"- ,(S - - ..l-1 oCI I •• ·• •• __ .1 , ,,,." nr-. f"I ·"· ·• """""" \ • r. " .... 

-

-

••• o ...... ,~.,.~•'"""·""'"'"J.a .. !l... = ( ...... ac. .• , •. L.. c; ·-
' . • •'"·•.~~\I,' 2-.:u 1,l·L k .... \., •.•. •,k ., .... o.1 - , ..•. d u, , . . 

-••• • a.1.1J. A,,..\.. ,r..._ , .., 

- . o· : "' 1-------------------------+--------------l 
'1-:,o.,-.-IJ--4-G....;.. s_•;_..;' · .... .' · '. 200> --io,; s~ ... c!.( <; '\ 

_ 4'12. S' II'( ·. ' ,' '. o> '2,00 '. '3•1. t.: , • ~ I ,a,." , .. 1,,....1 " , • .: f,.. H~'- • ·· ... •'- . 
. ·••- ••••,O.~I<•- ........ .,,/.-,:,1t1 .. r..~ ,,,L. •. ,. - '\ 

·.: .... : '""·~IL") eu ., ... IL~• • -·L, .La , .. u, \ 
. • .. • J J . J' 

-
~~ 6', 4S, '. . ' · w1&.,iY': "b\n,."M"l.i.. s.ch-, S&...c. rlwi')'S \ 

_ (D/z~/1'\ • .. , '. -:"L:-.~oi::•.,,.J.' ·• ,. ,,,,,.~.f.2.,u .. 1,-- .... '\ ... ;, .. .,,,.,, . / ... ., 

- ' .!_ l,<,,(J...\•1t>.•/...:.•->•!lb•/.Ml...,.,J.c ,i.f- u.tr<;. ff' _,,.., _,1 .... u>•7.1'1.., , .... . 
- <)IJ' ., ,,.,.o., • •·' '-r 

- '. -1-------------------------+-- ----------- -l 
210 f- <. • I l, \J .,_ ,_,l If\ ..... 0..,1.1 ... ,11 .. j L,., 

(,/i,7h<( - ., 
- 1,,, .. u- <t-W••c ,,,I •·~ '-·~• ....,,...,,., ., 

-
.. 1• •-•L•- & ..,uu ,:t ~ L>ll..✓ .--.!l. - ., --, 

- , • , 1.11~,ot•_., ~ .... , •. ~1,4AJ,..,,,,,.,,.,,.,.<-- f2 ~ .. , .. ,. • ' ·"·· ,.,3 q.;i\ ..,f 11,1"\ 

1,14 6>.S. - ,•:~i..,.,, .. .uJ..,.),L.,I!.,(' '""' It~.," -'•··•••r'••••t:••c• ... 1~• 

-
-

-

-
·2.::. 

-

-

-

-
ii~ 

-

-

-

-

"J."° 
-

-
-

<o12.,llt\ 

c"'.s . 
u{it,ft"i 

l-1.S. 
ul~lt'I 
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Page _J__ of _j_ 

Date: ~ /is /-u,i "t 
Well lD: (C{'161, I Location:..vo.~ 1L.~ .:::c ,S l"q,t:.."2--
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Sample Description: 
Sediment Classification, Grain Size Distribution, Color, Moisture Content, 

Sorting, Angularity, Mineralogy, Particle Size.Reaction to HCI. other 

Comments: 
Depth of Casing, Drilling Method, 

Sampling Method, Sampler Size, Water 
Level, Other 
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BOREHOLE LOG (Cont.) 
Page _Ji_ of _j_ 

Date: 111 /1 q 
Well ID: Well Name:1.9<J-(c, ,~ Location: "-0, 

Depth 
(ft) Sample 

Graphic 
Log 

Sample Description: 
Sediment Classification, Grain Size Distribution, Color, Moisture Content, 

Sorting, Angularity, Mineralogy, Particle Size.Reaction to HCI, Other 
:t 

Comments: 
Depth of Casing, Drilling Method, 

Sampling Method, Sampler Size, Water 
Level, Other 
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Well ID: 

Depth 
(ft) 

y: 

Sample 

.s.11z.~ll'I 

Reported By: 

Graphic 
Log 

BOREHOLE LOG (Cont.) 

Location:"' 

Sample Description: 
Sediment Classification, Grain Size Distribution, Color, Moisture Content, 

Sprting, Angularity, Mineralogy, Particle Size.Reaction to HCI, Other 

Ix~" -lo,, T!riw,, ~,,/SJ~ 
Print Name 

Page .1_ of ____:L 

Comments: 
Depth of Casing, Drilling Method, 

Sampling Method, Sampler Size, Water 
Level, Other 

J /v//l<"j 
Date 
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299-E27-137B (C9753)

Log Data Report

Borehole Information 

Log Date 2019-07-26 Filename C9753_HG-NM_2019-07-26 Site 200-BP-5

DTW
1
 (ft) DTW Date DTW Source Drill Date Total Depth (ft) Depth Datum 

287.6 07/26/19 Bay West 07/23/19 326.25 Ground Surface 

Casing Information 

Casing Type Drill Type 

Stickup 

(ft) 

Diameter (in.) Thickness 

(in.) Top (ft) Bottom (ft) Outer Inside 

Welded Steel Cable Tool TC
2
 16.05 15.35 0.35 1.43 AGS

3
 130.39 

Welded Steel Cable Tool TC 13.03 12.73 0.35 4.0 AGS 325.14 

Borehole Notes 

The onsite geologist provided the total depth and casing depth.  The logging engineer measured casing dimensions 

using a circumference tape and dial thickness gauge and calculating the inside diameter.  Maximum logging depth 
achieved was 325 ft, approximately even with the reported casing depth that is near the top of basalt.  Zero 

reference is ground surface. 

Logging Equipment Information 

Logging System Gamma 1LD Type 60% Coaxial HPGe (SGLS)
 4

 

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

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

Change 2 

Logging System Gamma 1HD Type He-3 (CPN 503DR) NMLS
5
 

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

Calibration Reference HGLP-CC-176, Rev. 0 Logging Procedure 
SGRP-PRO-OP-53024, Rev. 0, 
Change 2 

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

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

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

Change 2 

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

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

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

Change 2 

1 depth to water inside casing 
2 Temporary casing 
3 Above ground surface 
4 Spectral Gamma Logging System 
5 Neutron Moisture Logging System 

HGLP-LDR-1096, Rev. 0 
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SGLS Log Run Information 

Log Run 1 2  3 Repeat 6  

HEIS Number 1021162 1021163 1021164 1021165 

Date 06/12/19 06/13/19 06/13/19 07/25/19 

Logging Engineer Patterson Spatz Spatz Spatz 

Start Depth (ft) 0.01 64.0 97.0 128.0 

Finish Depth (ft) 65.0 129.0 110.0 288.0 

Count Time (sec) 100 100 100 100 

Live/Real R R R R 

Shield (Y/N) N N N N 

MSA Interval (ft) 1.0 1.0 1.0 1.0 

Log Speed (ft/min) NA NA NA NA 

Pre-Verification 
C9753FTB20190

612AV00CAB1 

C9753FTB2019061

3BV00CAB1 

C9753FTB20190

613BV00CAB1 

C9753ALD20190

725AV00CAB1 

Start File AD000001 BD006400 CD009700 AD012800 

Finish File AD006500 BD012900 CD011000 AD028800 

Post-Verification 
C9753FTB20190
612AV00CAA1 

C9753FTB2019061
3CV00CAA1 

C9753FTB20190
613CV00CAA1 

C9753ALD20190
725AV00CAA1 

Depth Return Error (in.) 0.0 N/A 0.5 high 0.5 low 

Comments None None None None 

SGLS Log Run Information 

Log Run 7 8 Repeat   

HEIS Number 1021166 1021167   

Date 07/26/19 07/26/19   

Logging Engineer Spatz Spatz   

Start Depth (ft) 287.0 240.0   

Finish Depth (ft) 325.0 260.0   

Count Time (sec) 100 100   

Live/Real R R   

Shield (Y/N) N N   

MSA Interval (ft) 1.0 1.0   

Log Speed (ft/min) NA NA   

Pre-Verification 
C9753ALD2019
0726BV00CAB1 

C9753ALD2019072
6BV00CAB1 

  

Start File BD028700 CD024000   

Finish File BD032500 CD026000   

Post-Verification 
C9753ALD2019

0726CV00CAA1 

C9753ALD2019072

6CV00CAA1 
  

Depth Return Error (in.) N/A 1.5 low   

Comments None None   

HGLP-LDR-1096, Rev. 0 
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NMLS Log Run Information 

Log Run 4 5 Repeat 9  10 Repeat 

HEIS Number 1021168 1021169 1021170 1021171 

Date 06/13/19 06/13/19 07/26/19 07/26/19 

Logging Engineer Spatz Spatz Spatz Spatz 

Start Depth (ft) 0.0 73.0 128.0 240.0 

Finish Depth (ft) 129.51 87.0 287.75 256.01 

Count Time (sec) 15 15 15 15 

Live/Real R R R R 

Shield (Y/N) N N N N 

MSA Interval (ft) 0.25 0.25 0.25 0.25 

Log Speed (ft/min) NA NA NA NA 

Pre-Verification 
C9753FPB20190

613AV00CAB1 

C9753FPB2019061

3AV00CAB1 

C9753AHD2019

0726AV00CAB1 

C9753AHD20190

726AV00CAB1 

Start File AD000000 BD007300 AD012800 BD024000 

Finish File AD012951 BD008700 AD028775 BD025601 

Post-Verification 
C9753FPB20190

613BV00CAA1 

C9753FPB2019061

3BV00CAA1 

C9753AHD2019

0726BV00CAA1 

C9753AHD20190

726BV00CAA1 

Depth Return Error (in.) N/A 0.5 high N/A 0.5 low 

Comments None None None None 

Logging Operation Notes 

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

Analysis Notes 

Analyst P.D. Henwood Date 08/13/19 

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

 

Casing corrections for a 0.35-in. thick casing was applied to the first and second casing for the SGLS log data.    

For the SGLS, a water correction was applied below 287.6 ft. 

SGLS spectra were processed in batch mode in APTEC SUPERVISOR to identify individual energy peaks and 

determine count rates.  Concentrations for the SGLS were calculated in EXCEL templates identified 

as ALD20181204 and FTB20181212 using an efficiency function and corrections for casing and dead time as 

determined by annual calibrations. 

NMLS data are reported in counts per second for the entire length of the borehole.  Conversions from count rate to 

vol% moisture were not performed because of the excessive outside diameters of the casing. 

HGU6 is an empirical unit of gamma activity proposed as a means to standardize gamma log response across 
multiple logging systems with different response characteristics.  The HGU is defined in terms of measurements in 

the Hanford Borehole Calibration Facility, and the magnitude is selected such that 1 HGU is approximately 

equivalent to typical Hanford background activity, based on data from background samples as reported in 

Hanford Site Background: Part 2, Soil Background for Radionuclides (DOE/RL-96-12). 

                                                   
6 Hanford Gamma Unit 

HGLP-LDR-1096, Rev. 0 
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Results and Interpretations 

No manmade radionuclides were detected in this borehole. 

Based on the divergence of the 609 and 1764 keV gamma rays, radon is evident in the first two log runs from 0 to 

65 ft on June 12 and from 65 to 129 ft on June 13. 

The neutron moisture log primarily responds to moisture present in the surrounding formation.  In general, an 

increase in count rate reflects an increase in moisture content.  Moisture content generally increases as the 

sediment becomes more fine-grained.  For example, moisture content would be expected to be greater near the top 
of a fining upward Hanford flood sequence.  The relatively high moisture from 242 to 252 ft appears to be 

associated with a fine-grain interval based on the elevated Th-232 concentration. 

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

List of Log Plots 

Depth Reference is ground surface. 

 

Manmade Radionuclides (0-340 ft) 
Natural Gamma Logs (0-160 ft) 

Natural Gamma Logs (150-310 ft) 

Natural Gamma Logs (300-460 ft) 
Combination Plot (0-120 ft) 

Combination Plot (110-230 ft) 

Combination Plot (220-340 ft) 
Combination Plot (0-340 ft) 

Total Gamma & Moisture (0-160 ft) 

Total Gamma & Moisture (150-310 ft) 

Total Gamma & Hanford Gamma Unit (0-340 ft) 
Repeat Section of Natural Gamma Logs (97-110 ft) 

Repeat Section of Natural Gamma Logs (240-260 ft) 

Moisture Repeat Section (73-87 ft) 
Moisture Repeat Section (240-256 ft) 

 

HGLP-LDR-1096, Rev. 0 
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Manmade Radionuclides
299-E27-137B (C9753)

Zero Reference - ground surface

HGLP-LDR-1096, Rev. 0 
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WELL SURVEY DATA REPORT 

Project: Prepared By: 
Neil P. Fastabend 

Company: 
CHPRC 

Date Requested: Requestor: 
09/30/19 Matthan G. Wilson (CHPRC) 

Date of Survey: Surveyor I Company: 
11/07/19 Lawrence B. Munnell/ CHPRC 

Description of Work: Horizontal Datum: NAD8 3 ( 91) 
Obt a ine d final survey coordinates (C/L 
Casing) ~nd elevat ions of BP-5 Wel l C9753 

Vertical Datum: 

Units: 

NAVD88 

Meters (299-E27-137B) located southeast of B-Farm 
in 200E Area. Hanford Area Designation: 200E 

Coordinate System: Washington State Plane Coordinates (South Zone) 

Horizontal Control Monuments: 
Washington State Reference Network 

Vertical Control Monuments: 
2E-11 (CHPRC) and 2E-12 (CHPRC) 

Wen ID Well Name Easting Northing Elevaiion 

C9753 299-E27-137B 574332.45 136625.32 Center of Cas ing 

208. 486 • Top I n n e r 8" Cas ing , N. Edge 

2 Q 8 • 7 9 8 • Top Oute r Cas ing, N. Edge Stamped "X" 

2 0 8 • 0 2 9 • Brass Surve y Marker 

Notes: 

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

Equipment Used: Trimbl e RB RTK GPS 
Tr i mbl e DiNi 12 Level 

Surveyor Statement: 

I, Lawrence B. Munnell, a Professional Land 
Surveyor registered in the State of Washington 
(Registration No. 16216), hereby cert i fy 
this report is based on a field survey 
performed by me, or under my direct 
supervis i on. 

Page 1 of 1 

( 
A-6003-659 (REV 1) 
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WELL DEVELOPMENT AND TESTING DATA 

Well ID: (. C\.7 t; 3 I Date: 9 J lD )\C\ 

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

Has the well been surveyed? QYes ~o Does the well have a cement pad? QYes (9-No 

Initial Conditions 

Start of Job End of Job 
1 _,c______ ~ r Protective (Outer) casing 

A f 
STATIC WATER LEVEL: 

Date: q I~ 1 \C\ 
l s! Ground Level or '"'-

Pad Surface Permanent Casing _.,___,______......,;;;.,,.;...;;:;;..;..;:_.l,......_..___.__......,I 

Date: 
G\[Co}lq 

Date: C\ \Sl\1 
Date:"\( \.a ll't 

DEPTH TO BOTTOM: 

Intake Depth Specific Capacity Troll Depth Turbitidy (NTU) 
(ft bgs) (gpm/ft) (ft bwt) Initial Final 

3\S.'\' o. eos 
l'\,~3 I ·----------

Pump 
Start 

o9oS' 
oq1q 

-------

-
Pump 
Stop 

o<a~o 
I\ '3() 

-
V , • " I .. 

Pump Model: 6't~~fo~ ~ t .... ~'a'i'~I00• 7-t- (.I"\\"-. , \C U.O L1.--., .. o"'6~(. - -. " -

Pumping Rate Maximum 
(gpm) Drawdown (ft) 

;v7~ o.ou 
11,,,80~~ 1C.O &.\ 

-----r---___ 

Troll Serial Number and Pressure Range (PSI and depth):,A-c.~a.. , .• u, "'t',-" ~ ........ -' ,.._~ ,n. ,_ .... • • c:,a.., <1!'1'1,., uf!I½ 

Comments: l~ -C\\ef\..,~; cq,,~_00,_ Cf-C.--\Cl-oeut.\a-9 ~f\• cq1 ~1 .. 0~'2.-t:t-~-\Cl..oevuof 
-~~ ~~ S~ 6""~ ~~;~~~ ~~ ~t~I -'cCi ,w. ift4)~\\i)~~~o4l-tw~._..~tc-

~~..,A\ \ ,-M~ ~IIW ,wJ,1/' '~"'~001'\\'l. >t\00~.>\ j f-"~' ,~~"""J = 00l'\1'b\OO-..i\ 
-:i:"'-w" ~, '2- ,~~, r~~ Oo"'\+~") ~\()C) ~i>\; ~~..,...,_, rt~c\"l =00~1') "1$'0 ~~, 

Prepared By: 

Print Name 
9}{p)t9 

Date 

Reviewed By: 

Jt"'"' ;Paz __ R,luhq,z .. f· 
Print Name Date 

For Office Use Only 
OR Doc Type: WMU Code(s): 

Page 1 of 1 A-6005-205 {REV 2) 
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C9753 Photo Log 
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