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1 Introduction 
This borehole summary report describes the well drilling and construction activities performed during 
installation of two new monitoring wells, 299-W19-127 (C9605) and 299-W19-128 (C9606), in the 
200-UP-1 Groundwater Operable Unit (OU) in the 200 West Area of the Hanford Site during fiscal 
year 2023. Figure 1 shows the location of the 200-UP-1 OU at the Hanford Site. SGW-66826, 
Description of Work for the Installation of Four Wells in the 200-UP-1 Groundwater Operable Units, 
FY2022 (hereinafter referred to as the description of work [DOW]), is the controlling document for 
installation of the two new wells. Figure 2 shows the locations of the two new monitoring wells in the 
200-UP-1 OU. 

Both wells were drilled, constructed, and developed by Cascade Environmental for Central Plateau 
Cleanup Company (CPCCo). Well drilling, construction, and development activities occurred between 
December 7, 2022, and May 25, 2023. GRAM Northwest, LLC provided well site geology, well drilling 
documentation, and well construction and development documentation services. Geophysical logging 
services were provided by Bay West, LLC.  

The two new Comprehensive Environmental Response, Compensation, and Liability Act of 1980 
(CERCLA) monitoring wells were installed to support monitoring of technetium-99 and nitrate 
downgradient from Waste Management Area (WMA) U.  

Table 1 lists the well names, well identification numbers, the Washington State Department of Ecology 
(Ecology) unique well tag numbers, and installation (start of drilling to completion of final development) 
dates for the two new wells. Appendices A and B provide well summary sheets, well construction 
summary reports, borehole logs, geophysical log data reports, final civil survey reports, well development 
and testing data sheets, and photo archive logs for the two new wells. 

1.1 Drilling, Sampling, and Well Construction Activities 
This section summarizes the field activities associated with installing monitoring wells 299-W19-127 
(C9605) and 299-W19-128 (C9606). 

1.2 General Information 
All well drilling, construction, and development activities were documented in daily field activity 
reports, and borehole geology was recorded on borehole logs. Groundwater and soil sampling activities, 
as well as geophysical logging, were performed under the sampling and analysis plan (SAP) in 
DOE/RL-2014-27, Sampling and Analysis Plan for Remediation Wells in the 200-UP-1 Operable Unit, 
as amended by Ecology et al., 1989, Hanford Federal Facility Agreement and Consent Order 
(Tri-Party Agreement), Change Notice TPA-CN-0924, Tri-Party Agreement Change Notice Form: 
DOE/RL-2014-27, Sampling and Analysis Plan for Remediation Wells in the 200-UP-1 Operable Unit, 
Rev. 2. 

1.2.1 Drilling, Sampling, and Borehole Logging 
This section describes the drilling, sampling, and borehole logging activities for installing the two new 
monitoring wells.  
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Figure 1. Hanford Site Map Showing the 200-UP-1 OU Boundary 
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Figure 2. Locations of the Two New Monitoring Wells in the 200-UP-1 OU 

 

Table 1. Project Well Identification and Drilling Date Summary 

Well Name 
Well 

Identification  Well Type 

Well Installation Dates 
Ecology Well 
Tag Number Start Finish 

299-W19-127 C9605 Monitoring well 12/07/2022 03/07/2023 BMS754 

299-W19-128 C9606 Monitoring well 03/13/2023 05/25/2023 BMS753 

Ecology = Washington State Department of Ecology 

 

1.2.1.1 Drilling 
The boreholes for wells 299-W19-127 (C9605) and 299-W19-128 (C9606) were drilled using 
a Prosonic PS600T truck-mounted sonic drilling rig operated by Cascade Environmental. Both wells 
were initially cased with 10 in. carbon steel temporary casing to ~39.0 m (128 ft) below ground surface 
(bgs). A second interval was drilled from the bottom of the 10 in. casing to 69.1 m (226.7 ft) bgs at 
well 299-W19-127 (C9605) and to 66.6 m (218.5 ft) bgs at well 299-W19-128 (C9606) and was cased 
with 9 in. carbon steel temporary casing. A third interval was drilled from the bottom of the 9 in. casing to 

 
Prosonic™ is a trademark of Boart Longyear, South Jordan, Utah. 
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100.0 m (328.0 ft) bgs at well 299-W19-127 (C9605) and to 96.8 m (317.6 ft) bgs at well 299-W19-128 
(C9606) and cased with 8 in. carbon steel temporary casing. A fourth interval was drilled from the bottom 
of the 8 in. casing to 136.0 m (446.2 ft) bgs at well 299-W19-127 (C9605) and 125.1 m (410.5 ft) bgs at 
well 299-W19-128 (C9606) and cased with 6 in. carbon steel temporary casing. The borehole at 
well 299-W19-127 (C9605) was then advanced to a total depth (TD) of 136.1 m (446.5 ft) bgs; the 
borehole at well 299-W19-128 (C9606) was then advanced to a TD 125.4 m (411.4 ft) bgs (both of which 
were not cased). 

Section 1.3 provides additional information regarding drilling.  

1.2.1.2 Sampling 
Sampling was conducted in accordance with the DOW (SGW-66826). 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 pint-size glass mason jars and plastic chip tray 
compartments and then labeled for storage at the Hanford Geotechnical Sample Library. Additional grab 
samples were obtained throughout the saturated zone every 1.5 m (5 ft) for particle-size distribution 
analysis (sieve analysis). The 1.5 m (5 ft) grab samples were composited per the DOW and the CPCCo 
well design authority’s direction. Sieve analyses were run on the samples collected within the planned 
screened interval to determine grain-size distributions, for the selection of filter pack mesh size, and for 
well screen slot size for well construction. Split-spoon soil samples and groundwater samples were 
collected during the drilling of each of the two boreholes. Section 1.3 discusses well-specific 
sampling information. 

1.2.1.3 Geophysical Logging 
Both boreholes were logged using a spectral gamma logging system (SGLS) to detect natural and 
manmade gamma-emitting radionuclides and a neutron moisture logging system (NMLS) to detect soil 
moisture in the vadose zone. Geophysical logging was performed at each borehole through each string of 
temporary casing. All geophysical logging was performed by Bay West. Cesium-137 was detected 
intermittently from ground surface to 1.2 m (4 ft) bgs at well 299-W19-127 (C9605), with a maximum 
concentration of 0.90 pCi/g at ground surface. Cesium-137 was detected continuously from 0.9 to 4.3 m 
(3 to 14 ft) bgs at well 299-W19-128 (C9606), with a maximum concentration of ~4 pCi/g at 4 ft bgs. 
Appendices A and B provide the geophysical log data reports for the two new wells. 

1.2.1.4 Health and Safety Screening 
The health and safety screening included radiological field screening and air monitoring for volatile 
organic compounds (VOCs), as discussed in the following sections. 

1.2.1.5 Radiological Field Screening 
A radiological control technician (RCT) provided surveys twice daily (once in the morning and once in 
the afternoon) throughout drilling, development, and construction of well 299-W19-127 (C9605). 
Radiological contamination was not detected above background levels at any point during field activities 
at well 299-W19-127 (C9605).  

An RCT provided continuous survey coverage throughout drilling, development, and construction 
activities at well 299-W19-128 (C9606). Elevated radiological levels above background were detected 
from ~20.3 to 94.5 m (70 to 310 ft) bgs and from 96.0 to 99.1 m (315 to 325 ft) bgs. The levels of 
contamination measured between 700 disintegrations per minute (dpm)/100 cm2 (70 counts per minute 
[cpm]) to 2,000 dpm/100 cm2 (200 cpm) above background. No archive samples were collected within 
these intervals.  
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1.2.1.6 Air Monitoring for Volatile Chemicals 
An industrial hygiene technician performed atmospheric monitoring twice daily during drilling (once in 
the morning and once in the afternoon). The industrial hygiene technician used a photoionization detector 
and a multi-gas meter to monitor VOCs during drilling. Areas monitored for VOCs included the 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 collected by the IHT at each well site were below 
action levels. 

1.2.2 Well Construction and Development 
This section provides additional details on well construction and development activities. 

1.2.2.1 Screen and Casing Materials 
Each well was constructed with permanent casing consisting of 4 in. Type 304/304L stainless-steel blank 
casing, with well screens consisting of 4 in. Type 304/304L stainless-steel, continuous vee-wire wrap 
with a 20-slot (0.020 in) aperture. Each well was installed with a ~0.9 m (3 ft) long, Type 304/304L 
stainless-steel sump with end cap. Section 1.3 provides further information on the construction materials 
used for each well.  

1.2.2.2 Well Completion 
In accordance with WAC 173-160, “Minimum Standards for Construction and Maintenance of Wells,” 
a straightness test was conducted at each borehole prior to setting the permanent well casing.  

During construction, both boreholes were backfilled to within ~0.3 m (1 ft) of the bottom of the sump 
with a combination of bentonite slurry and bentonite chips. The screen size and filter pack sand size used 
for construction were determined based on sieve analysis results, geologic borehole logs, geophysical 
logs, and intended well use. The wells were constructed with filter packs consisting of 12-20 mesh silica 
sand from the top of the bentonite backfill up to at least 0.9 m (3 ft) above the well screen. The filter 
packs were settled using a dual-flange surging method. Section 1.3 provides further information on the 
construction materials used for each well. 

The annular seals for the two new wells consisted of at least 0.9 m (3.1 ft) of 0.375 in. bentonite pellets 
above the filter pack sand. From the top of the bentonite pellet seal to ~3.0 m (10 ft) bgs, #8 granular 
bentonite was used. Above 3.1 m (10.3 ft) bgs, Type IL Portland limestone cement was used up to the 
ground surface to provide the surface seal at wells 299-W19-127 (C9605) and 299-W19-128 (C9606).  

The surface completion consists of permanent casing surrounded by a gray-painted, stainless-steel 
protective monument with a unique Ecology well tag number riveted to the north-facing side of the 
monument. The monuments have a lockable cap, and the lock hasps were positioned to face northward. 
Each surface completion has a 1.2 m by 1.2 m by 0.15 m (4 ft by 4 ft by 0.5 ft) concrete pad constructed 
around the wellhead protective monument. The wells were centered within the concrete pad with a brass 
surveyor’s marker (stamped with the well name, well identification number, and final construction date) 
embedded on the northern side of the pad. The surface completion also includes four steel bollards 
(6 ft long and 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 1.3 provides further information on well construction. 
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1.2.2.3 Final Well Development 
Final well development for the two new wells took place after the filter pack was surged. Each well 
was developed with a submersible electric pump, with the pump intake placed within the screened 
interval of the well. Groundwater was pumped while water quality parameters (turbidity, conductivity, 
dissolved oxygen, pH, and temperature) were monitored. Development was considered complete when 
the turbidity was measured at <5 nephelometric turbidity units (NTUs) and the remaining water quality 
parameters stabilized. For both wells, an In Situ LevelTROLL 700 data logger was used to record the 
drawdown and recovery data during development activities. Sections 1.3.1 and 1.3.2 provide additional 
details. Table 2 lists the water quality data at the end of each day of development for each well. 
Appendices A and B provide well development and testing data sheets for each well. 

1.2.2.4 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 well.  

1.3.1 Well 299-W19-127 (C9605) 
Drilling activities were performed at well 299-W19-127 (C9605) from December 7, 2022, to 
February 16, 2023. The well was constructed from February 23 to March 1, 2023; the well was developed 
on March 6, 2023. The borehole was drilled to a TD of 136.1 m (446.5 ft) bgs. The borehole for 
well 299-W19-127 (C9605) was cased with 10 in. carbon steel temporary casing to 39.0 m (128 ft). 
A second interval was cased with 9 in. carbon steel temporary casing from 39.0 to 69.1 m (128 to 
226.7 ft) bgs. A third interval was cased with 8 in. carbon steel temporary casing from 69.1 to 100.0 m 
(226.7 to 328.0 ft) bgs. The fourth interval was cased with 6 in. carbon steel temporary casing from 
100.0 to 136.0 m (328.0 to 446.2 ft) bgs. Drilling continued without casing from 136.0 to 136.1 m 
(446.2 to 446.5 ft) using a 4.85 in. outer diameter (OD) core barrel. 

Sampling at well 299-W19-127 (C9605) included collecting geologic archive soil samples, five 
split-spoon soil samples for chemical analysis, four composited soil grab samples for sieve analysis, and 
eleven groundwater samples for chemical analysis. Geologic archive soil samples were collected by the 
field geologist at 1.5 m (5 ft) intervals from 1.5 m (5 ft) bgs to TD and at major lithology changes 
throughout the borehole. Samples for sieve analysis were collected as 1.5 m (5 ft) soil grab samples from 
within the planned screen interval and composited into 3 m (10 ft) composites per the DOW 
(SGW-66826) and the CPCCo well design authority’s direction. Groundwater was initially measured 
at 80.1 m (262.7 ft) bgs on January 19, 2023. A final static water level was measured at 80.0 m 
(262.6 ft) bgs on March 6, 2023. 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 2. Well Development Data Summary 
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299-W19-127 C9605 3/6/2023 260.0 286.0 516 0.72 3.57 4.59 682 7.04 7.78 16.7 371.5 

299-W19-128 C9606 5/22/2023 263.0 272.4 166 3.08 4.14 3.36 503 8.03 7.40 18.52 511.28 

299-W19-128 C9606 5/22/2023 263.2 282.6 110 4.36 7.17 3.41 515 8.58 7.45 18.43 479.6 

bgs = below ground surface 
NTU = nephelometric turbidity unit 
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Table 3. Sample Summary for Well 299-W19-127 (C9605) 
Sample 

Date 
Sample 
Interval 

Sample Depth 
(ft bgs) 

Sample 
Medium 

Sample 
Method 

HEIS 
Number 

1/9/2023 I-001a 132.0 – 134.5 Soil Split spoon B47TV0, B47RX8, B47RX9 

1/9/2023 I-002a 132.0 – 134.5 Soil Split spoon B47TV1, B47RY0, B47RY1 

1/9/2023 I-003  137.0 – 139.5 Soil Split spoon B47TV2b, B47TB6, B47TB7 

1/9/2023 I-004a 137.0 – 139.5 Soil Split Spoon B47TB8, B47TB9 

1/9/2023 I-005a 142.0 – 144.5 Soil Split spoon B47TV4, B47TT4, B47TT5 

1/19/2023 I-006 270.0 Water Pumped B47RY2, B47RY3, B47RY4, 
B47RY5, B47RY6 

1/23/2023 I-007 280.3 Water Pumped B47RY7, B47RY8, B47RY9, 
B47T00, B47T01 

1/24/2023 I-008 290.0 Water Pumped B47T02, B47T03, B47T04, 
B47T05, B47T06 

1/30/2023 I-009 301.5 Water Pumped B47T07, B47T08, B47T09, 
B47T10, B47T11 

1/31/2023 I-010 320.5 Water Pumped B47T12, B47T13, B47T14, 
B47T15, B47T16 

2/7/2023 I-011 340.0 Water Pumped B47T17, B47T18, B47T19, 
B47T20 

2/8/2023 I-012 360.0 Water Pumped B47T21, B47T22, B47T23, 
B47T24 

2/9/2023 I-013 380.0 Water Pumped B47T25, B47T26, B47T27, 
B47T28 

2/14/2023 I-014 400.0 Water Pumped B47T29, B47T30, B47T31, 
B47T32 

2/16/2023 I-015 415.0 Water Bailed B47T33, B47T34, B47T35, 
B47T36 

3/6/2023 Post-
development 287.9 Water Pumped  B47T41, B47T42, B47T43, 

B47T44 

a. Sample was collected but not selected for laboratory analysis. 
b. B47TV2 was collected in the field but was misplaced by the laboratory. The sample was replaced with the new HEIS 
number B47TV3. 
bgs = below ground surface 
HEIS = Hanford Environmental Information System 

 

Geophysical logging was performed through the 10 in. temporary casing from December 13–15, 2022. 
SGLS was used from ground surface to 39.01 m (128.00 ft), and NMLS was used from ground surface to 
39.32 m (129.00 ft) bgs. Geophysical logging was performed through the 9 in. temporary casing on 
January 12, 2023. SGLS was used from 38.40 to 69.80 m (126.00 to 229.00 ft), and NMLS was used 
from 38.10 to 69.80 m (124.99 to 229.00 ft) bgs. Geophysical logging was performed through the 8 in. 
temporary casing on February 2, 2023. SGLS was used from 69.19 to 100.58 m (227.00 to 330.00 ft) bgs, 
and NMLS was used from 69.19 to 80.54 m (227.0 to 264.25 ft) bgs. After drilling to TD, geophysical 
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logging was performed through the 6 in. temporary casing on February 22, 2023. SGLS was used from 
99.97 to 135.03 m (328.00 to 443.00 ft) bgs.  

Well construction activities were performed from February 23 to March 7, 2023. Cascade Environmental 
performed a straightness test with a 6.1 m (20.0 ft) long, 6.75 in. OD core barrel, which passed through 
the 8 in. temporary casing without binding on February 27, 2023. Well installation materials included 
4 in. nominal Schedule 10S, Type 304/304L stainless-steel blanks and end cap, as well as 4 in. nominal 
screen. A total of 10.7 m (35.1 ft) of continuous vee-wire wrap stainless-steel screen with 20-slot 
(0.020 in.) apertures was used. Welded stainless-steel centralizers were placed directly above and below 
the screened interval, as well as at intervals of ~12.2 m (40 ft) above each previous centralizer up to the 
ground surface. Table 4 provides information on the well construction materials and associated depths for 
well 299-W19-127 (C9605), and Appendix A provides the well summary sheet depicting the final 
construction for this well. 

Table 4. Construction Summary for Well 299-W19-127 (C9605) 

Borehole 
Total 
Depth 
(ft bgs) 

Static 
Water 
Level 

(ft bgs) 

Stainless-Steel 
Permanent Casing, Screen 

and Well Materials Annular Materials 

Material 
Interval 
(ft bgs) 

Screen 
Slot Size 

(in.) Material 
Interval 
(ft bgs) Mesh/Size 

446.5 262.6 
(3/6/2023) 

6 in. stainless-
steel monument 

+3.00 – 
2.00 N/A Portland 

limestone cement 0.0 – 10.3 Type 1L 

4 in. stainless-
steel blank casing 

+2.0 – 
255.27 N/A 

Bentonite 
crumbles 

10.3 – 
246.5 #8-20 

Bentonite pellets 246.5 – 
252.2 0.375 in. 

4 in. stainless-
steel screen 

255.27 – 
290.37 0.020 

Filter pack sand 252.2 – 
294.6 #12-20 

4 in. stainless-
steel cap 

290.37 – 
293.39 N/A 

Bentonite chips 294.6 – 
320.0 N/A 

Bentonite slurry 320.0 – 
446.5 N/A 

bgs = below ground surface (positive values [denoted by +] indicate measurement is above ground surface) 
N/A = not applicable 

 

Placement and surging of the filter pack sand was performed on February 27 and 28, 2023, using 
a dual-flange surge block. Final development activities were performed on March 6, 2023. The screened 
interval was developed using a 1.5 horsepower (hp) Grundfos environmental-grade submersible electric 
pump. The average pumping rate was 2.7 L/min (0.72 gal/min). Final development was considered 
complete when the measured turbidity was <5 NTU and other key parameters (specific conductance, 
dissolved oxygen, and pH) were stabilized within 10%. A total of 1,406 L (371.5 gal) was pumped to 
develop well 299-W19-127 (C9605). Table 2 provides final development data for this well, and 
Appendix A provides the well development and testing data sheet. 
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1.3.2 Well 299-W19-128 (C9606) 
Drilling activities were performed at well 299-W19-128 (C9606) from March 7 to April 18, 2023. 
The well was constructed from April 24 to May 25, 2023; the well was developed on May 22, 2023. 
The borehole for well 299-W19-128 (C9606) was drilled using a Prosonic PS600T truck-mounted sonic 
drilling rig operated by Cascade Environmental. The borehole was initially drilled using 10 in. carbon 
steel temporary casing to 39.1 m (128.4 ft). A second interval was cased with 9 in. carbon steel temporary 
casing from 39.1 to 66.6 m (128.4 to 218.5 ft) bgs. A third interval was cased with 8 in. carbon steel 
temporary casing from 66.6 to 96.8 m (218.5 to 317.6 ft) bgs. The fourth interval was cased with 6 in. 
carbon steel temporary casing from 96.8 to 125.1 m (317.6 to 410.5 ft) bgs. Drilling continued at 
well 299-W19-128 (C9606) without casing from 125.1 to TD of 125.4 m (410.5 to 411.4 ft) using 
a 4.85 in. OD core barrel. 

Sampling at well 299-W19-128 (C9606) included collecting geologic archive soil samples, one 
split-spoon soil sample for chemical analysis, and eight groundwater samples for chemical analysis. 
Geologic archive soil samples were collected by the field geologist at 1.5 m (5 ft) intervals from 1.5 m 
(5 ft) bgs to TD and at major lithology changes throughout the borehole, except from ~20.3 to 94.5 m 
(70 to 310 ft) bgs and from 96.0 to 99.1 m (315 to 325 ft) bgs due to elevated radiological readings in the 
cuttings. Groundwater was initially measured at 79.7 m (261.5 ft) bgs on March 27, 2023. A final static 
water level was measured at 80.2 m (263.2 ft) bgs on May 23, 2023. Table 5 provides summary 
information for the samples collected for chemical analysis. 

Table 5. Sample Summary for Well 299-W19-128 (C9606) 
Sample 

Date 
Sample 
Interval 

Sample Depth 
(ft bgs) 

Sample 
Medium 

Sample 
Method 

HEIS 
Number 

3/15/2023 I-001 118.2 – 120.7 Soil Split spoon B47TW5, B47TW6, B47TW7 

3/28/2023 I-007 272.7 Water Pumped B47T62, B47T63, B4TT64, 
B47T65, B47T66 

3/29/2023 I-008 283.5 Water Pumped B47T67, B47T68, B47T69, 
B47T70, B47T71 

3/30/2023 I-009 293.3 Water Pumped B47T72, B47T73, B47T74, 
B47T75, B47T76 

4/3/2023 I-010 313.2 Water Pumped B47T77, B47T78, B47T79, 
B47T80, B47T81 

4/11/2023 I-011 333.4 Water Pumped B47T82, B47T83, B47T84, 
B47T85 

4/12/2023 I-012 353.4 Water Pumped B47T86, B47T87, B47T88, 
B47T89 

4/13/2023 I-013 372.65 Water Pumped B47T90, B47T91, B47T92, 
B47T93 

4/17/2023 I-014 392.31 Water Pumped B47T94, B47T95, B47T96, 
B47T97 

Notes:  
Post-development sample was taken on May 22, 2023. 
Split spoon samples I-002 through I-006 were not collected because the target formation top (Cold Creek unit) was observed 
and sampled at a shallower depth than anticipated.  
bgs = below ground surface 
HEIS = Hanford Environmental Information System 
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Geophysical logging was performed through the 10 in. temporary casing on March 15 and 16, 2023. 
SGLS and NMLS were both used from ground surface to 39.01 m (128.00 ft) bgs. Geophysical logging 
was performed through the 9 in. temporary casing on March 22, 2023. SGLS was used from 38.40 to 
66.75 m (126.00 to 219.00 ft), and NMLS was used from 38.40 to 67.06 m (126.00 to 220.00 ft) bgs. 
Geophysical logging was performed through the 8 in. temporary casing on April 4 and 5, 2023. 
SGLS was used from 65.84 to 96.02 m (216.00 to 315.01 ft) bgs, and NMLS was used from 66.45 to 
81.00 m (218.00 to 265.75 ft) bgs. After drilling to TD, geophysical logging was performed through the 
6 in. temporary casing on April 19, 2023. SGLS was used from 94.49 to 124.97 m (310.00 to 
410.00 ft) bgs. Appendix B provides the geophysical log data report for well 299-W19-128 (C9606). 

Well construction activities were performed from April 24 to May 25, 2023. Cascade Environmental 
performed a straightness test with a 6.25 m (20.5 ft) long, 6.75 in. OD core barrel, which passed through 
the 8 in. temporary casing without binding on May 3, 2023. Well installation materials included 4 in. 
nominal Schedule 10S, Type 304/304L, stainless-steel blanks and end cap, as well as 4 in. nominal 
screen. A total of 9.16 m (30.05 ft) of continuous vee-wire wrap stainless-steel screen with 20-slot 
(0.020 in.) apertures was used. Welded stainless-steel centralizers were placed directly above and below 
the screened interval, as well as at 12.2 m (40 ft) intervals from the top of the screened interval to the 
ground surface. Table 6 provides information on the well construction materials and associated depths for 
well 299-W19-128, and Appendix B provides the well summary sheet depicting the final construction for 
this well. 

Table 6. Construction Summary for Well 299-W19-128 (C9606) 

Borehole 
Total 
Depth 
(ft bgs) 

Static 
Water 
Level 

(ft bgs) 

Stainless-Steel 
Permanent Casing, Screen 

and Well Materials Annular Materials 

Material 
Interval 
(ft bgs) 

Screen 
Slot Size 

(in.) Material 
Interval 
(ft bgs) Mesh/Size 

411.4 268.92 
(5/23/2023) 

6 in. stainless-
steel monument 

+3.52– 
1.55 N/A Portland 

limestone cement 
0.0 – 
10.17 Type 1L 

4 in. stainless-
steel blank casing 

+ 2.19 – 
258.88 N/A 

Bentonite 
crumbles 

10.17 – 
253.08 #8 

Bentonite pellets 253.08 – 
255.95 0.375 in. 

4 in. stainless-
steel screen 

258.88 – 
288.93 0.020 

Filter pack sand 255.95 – 
292.2 #12-20 

4 in. stainless-
steel cap 

288.93 – 
291.93 N/A 

Bentonite slurry 292.2 – 
367.7 N/A 

Natural fill 367.7 – 
371.5 N/A 

Bentonite chips 371.5 – 
384.8 N/A 

Bentonite slurry 384.8 – 
411.4 N/A 
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Table 6. Construction Summary for Well 299-W19-128 (C9606) 

Borehole 
Total 
Depth 
(ft bgs) 

Static 
Water 
Level 

(ft bgs) 

Stainless-Steel 
Permanent Casing, Screen 

and Well Materials Annular Materials 

Material 
Interval 
(ft bgs) 

Screen 
Slot Size 

(in.) Material 
Interval 
(ft bgs) Mesh/Size 

Note: Positive values (denoted by +) indicate that the measurement is above ground surface. 
bgs = below ground surface 
N/A = not applicable 

 

Placement and surging of the filter pack sand was performed on May 8, 2023, using a dual-flange surge 
block. Final development at well 299-W19-128 (C9606) was performed on May 22, 2023. The screened 
interval was developed using a 0.75 hp environmental sampling submersible pump. The pumping rate 
was 11.7 L/min (3.08 gal/min) for the upper development interval and 16.5 L/min (4.36 gal/min) for the 
lower development interval. Final development was considered complete when the measured turbidity 
was <5 NTUs and all other key parameters (specific conductance, dissolved oxygen, pH, and 
temperature) were stabilized within 10%. A total of 3,750.9 L (990.88 gal) was pumped to develop 
well 299-W19-128 (C9606). Table 2 provides final development data for this well, and Appendix B 
provides the well development and testing data sheet. 

2 Geologic Observations 
This chapter summarizes the general geology of the 200-UP-1 OU and the geology encountered at each of 
the well sites during drilling. 

2.1 Geology of the 200-UP-1 Operable Unit 
The geology of the 200-UP-1 OU, as described in the DOW (SGW-66826), is summarized in this section. 
The local geology of the 200 West Area is composed of the Columbia River Basalt Group and its 
overlying sedimentary deposits. These sedimentary deposits generally include the Ringold Formation, 
Cold Creek unit (CCU), and the Hanford formation. The stratigraphic units are listed below in 
descending order: 

• Surface eolian deposits, disturbed sediments/recent sand, and gravel backfill 

• Hanford formation: 

− Hanford formation unit 1 (Hf1): upper gravel-dominated facies 

− Hanford formation unit 2 (Hf2): sand-dominated facies 

• CCU: 

− CCU - undifferentiated: dominantly silt 

− CCU caliche (CCUc): cemented gravels and sands 
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• Ringold Formation: 

− Ringold Formation member of Taylor Flat (Rtf): fine-grained sediments  

− Ringold Formation member of Wooded Island – unit E (Rwie): sand and gravel 

− Ringold Formation member of Wooded Island – lower mud unit (Rlm): fine-grained sediment  

Additional information regarding the geology of the 200 West Area is provided in the following: 

• CP-67635, Development of Hanford South Geoframework Model  

• ECF-HANFORD-18-0035, Central Plateau Vadose Zone Geoframework  

• ECF-HANFORD-20-0008, Development of Hanford Site Top of Basalt Elevation Grid  

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

2.2 Borehole Geology 
This section describes the distinguishing geological characteristics of observed grab samples collected 
during the drilling of the two boreholes, as well as stratigraphic unit depths interpreted by the CPCCo 
geology subject matter expert after drilling using SGLS/NMLS data and regional stratigraphic 
interpretations. Field observations were made from archive grab samples of drill cuttings collected every 
1.5 m (5 ft) or at major lithologic changes. Archive grab samples were collected by emptying the core 
barrel into stainless-steel bowls at wells 299-W19-127 (C9605) and 299-W19-128 (C9606). 

2.2.1 Well 299-W19-127 (C9605) 
Well 299-W19-127 (C9605) is located ~500 m (1,640 ft) west of U Plant. The borehole was drilled using 
a sonic drilling rig from ground surface to TD at 136.1 m (446.5 ft) bgs. Appendix A provides the 
borehole log, the soil photo archive log, and the geophysical log report. The major stratigraphic units 
observed during drilling included the Hanford formation, CCU, and Ringold Formation, with features 
described as follows: 

• Hanford formation (1.5 to 43.3 m [5 to 142 ft] bgs): 

− Hf1 (1.5 to 15.8 m [5 to 52 ft] bgs): Beneath modern backfill, Hf1 was identified by its strongly 
mafic sediments and strong reaction to dilute hydrochloric acid (HCl). Sand content ranged from 
20% to 80%, while gravel content ranged from 5% to 50%. Sand mafic content ranged from 
20% to 60%, and gravel mafic content ranged from 60% to 100%. 

− Hf2 (15.8 to 43.3 m [52 to 142 ft] bgs): Hf2 was differentiated by a decrease in gravel content 
and increase in sand and silt. There was also an increase in natural potassium (potassium-40) 
and natural thorium (thorium-232) gamma emissions observed from Hf1 to Hf2. Sand content 
ranged from 0% to 100%, and the sand had a greater felsic content ranging from 40% to 80%, 
gravel ranging from 0% to 30% with a mostly mafic content, and silt ranging from 0% to 100% 
with more silt being identified deeper in the formation. There was generally a strong HCl 
reaction throughout. 
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• CCU (43.3 to 47.9 m [142 to 157 ft] bgs): 

− CCU - undifferentiated (43.3 to 46.6 m [142 to 153 ft] bgs): The transition to the CCU 
appeared to be very similar to the overlying Hf2, with 100% silt content toward the top of the 
CCU layer to mostly gravels toward the bottom. The HCl reaction was strong throughout.  

− CCUc (46.6 to 47.9 m [153 to 157 ft] bgs): The CCUc was readily identified by a change in 
lithology to more gravel dominance (60% to 80% gravel). There was also a noticeable increase in 
natural uranium (uranium-238) and natural thorium emissions from the CCU to the CCUc and 
a decrease in natural potassium. The CCUc was identified by more mafic sediments (sand mafic 
content 60% and gravel mafic content between 60% and 80%). There was no HCl reaction 
throughout the CCUc.  

• Ringold Formation (47.9 to 136.1 m [157 to 446.5 ft] bgs): 

− Rtf (47.9 to 49.4 m [157 to 162 ft] bgs): The Rtf was gravel-dominant (with 60% gravel) and 
an even percentage of silt and sand. Mafic grains were dominant, with the gravel and sand both 
having 60% mafic content. There was no HCl reaction throughout the Rtf. At the top of the 
Rtf, natural uranium-238 and thorium-232 gamma emissions decreased, while natural 
potassium-40 increased.  

− Rwie (49.4 to 134.1 m [162 to 440 ft] bgs): The Rwie had a sand and gravel dominance, and 
mafic/felsic dominance tended to vary (although the gravel tended to be slightly more 
felsic-dominant, and the sand tended to be slightly more mafic-dominant). Silt was present 
toward the top of the formation, varying from 0% to 40% and becoming more dominant the 
bottom 12.2 m (40 ft) of the formation. There was little to no HCl reaction throughout the 
Rwie until the bottom 3.0 m (10 ft). The Rwie had relatively low levels of natural potassium-40, 
uranium-238, and thorium-232 gamma emissions.  

− Rlm (134.1 to 136.1 m [440 to 446.5 ft] bgs): The Rlm was characterized as predominantly silt 
(90% silt, 10% sand) with medium plasticity, no HCl reaction, and 2.5Y5/1 gray color.  

A final static water level was measured at 79.9 m (262.1 ft) bgs on January 26, 2023. Appendix A 
provides the borehole log, the geophysical log report, and the soil archive photo log for 
well 299-W19-127. 

2.2.2 Well 299-W19-128 (C9606) 
Well 299-W19-128 (C9606) is located 535 m (1,755 ft) northwest of U Plant. The borehole was drilled 
using a sonic drilling rig from ground surface to TD of 125.4 m (411.4 ft) bgs. At this borehole, some of 
the drill cuttings had elevated radiological readings (per the RCT). The field geologist did not handle 
cuttings with elevated radiological readings; therefore, the geologic descriptions are less detailed from 
20.3 to 94.5 m (70 to 310 ft) bgs and from 96.0 to 99.1 m (315 to 325 ft) bgs. Appendix B provides the 
borehole log, the soil photo archive log, and the geophysical log report. The major stratigraphic units 
observed during drilling were the Hanford formation, CCU, Rtf, and the Rwie, with features described 
as follows: 
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• Hanford formation (0.61 to 39.0 m [2 to 128 ft] bgs): 

− Hf1 (0.61 to 15.2 m [2 to 50 ft] bgs): Hf1 was identified by strongly mafic gravels underneath 
a thin initial layer of surficial Holocene backfill. Gravels were mostly dominant throughout, with 
sand content ranging between 10% and 90% and silt content ranging from 10% to 20%. Gravels 
were predominantly mafic, while the sand had higher felsic percentages. Moderate to strong 
HCl reactions were observed throughout.  

− Hf2 (15.2 to 39.0 m [50 to 128 ft] bgs): Hf2 was differentiated by a slight increase in sand 
content and an increase in the sand mafic component. Silt ranged from 10% to 30%, and there 
were generally moderate to strong HCl reactions. A sharp increase in potassium-40 and 
thorium-232 gamma emissions was observed at the top of Hf1. 

• CCU (39.0 to 44.8 m [128 to 147 ft] bgs): 

− CCU - undifferentiated (39.0 to 43.3 m [128 to 142 ft] bgs): The CCU was observed to have 
higher silt content than the Hf2 and had strong HCl reactions. A brief decrease in potassium-40 
emissions was noted at the top of the CCU, along with a corresponding increase in uranium-238 
gamma emissions. 

− CCUc (43.3 to 44.8 m [142 to 147 ft] bgs): The CCUc was characterized by higher silt content 
and a strong HCl reaction. A precipitously sharp increase in thorium-232 and uranium-238 
gamma emissions was observed at the top of the CCUc, as well as a correspondingly precipitous 
decrease in potassium-40 gamma emissions. 

• Ringold Formation (44.8 to 125.4 m [147 to 411.4 ft] bgs): 

− Rtf (44.8 to 47.5 m [147 to 156 ft] bgs): The Rtf showed the first significant quantities of gravel 
mixed with silt. There continued to be a strong HCl reaction in this formation. There was 
a notable increase in potassium-40 gamma emissions at the top of the Rtf, as well as a decrease in 
uranium-238 emissions. 

− Rwie (47.5 to 125.4 m [156 to 411.4 ft] bgs): The Rwie continued to show significant quantities 
of gravel (ranging from 20% to 70%), with sand and low amounts of silt until 120.4 m (395 ft). 
From 120.4 to 125.4 m (395 to 411.4 ft), the silt percentage increased to 70% to 80% (with some 
sand). There was no HCl reaction throughout this formation, with exceptions between 89.9 to 
94.5 m (295 to 310 ft) and 114.3 to 120.4 m (375 to 395 ft), where weak to strong HCl reactions 
were observed.  

A final static water level was measured at 80.2 m (263.2 ft) bgs on May 23, 2023. Appendix B provides 
the borehole log, the geophysical log report, and the soil archive photo log for well 299-W19-128. 

3 Waste Management 
Waste generated during installation of the two new wells included drill cuttings, purgewater, and 
miscellaneous solid waste. Waste was managed in accordance with CERCLA and DOE/RL-2016-13, 
Waste Management Plan for 200-UP-1 Groundwater Operable Unit.  
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3.1 Drill Cuttings 
All drill cuttings from the two new wells were collected in tip dumpsters, and water was absorbed 
using WaterWorks Crystals when necessary. The drill cuttings were then placed into designated 
Environmental Restoration Disposal Facility roll-off boxes. Any miscellaneous solid waste associated 
with sampling activities was sealed in clear plastic bags and disposed in the roll-off boxes. The roll-off 
boxes were transported to the Environmental Restoration and Disposal Facility for disposal after 
project completion.  

3.2 Purgewater 
Purgewater was generated during well drilling, sampling, and development activities. All purgewater was 
collected and contained near 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 the two new wells were surveyed using a Trimble R8 RTK global positioning system 
and a Trimble DiNi 12 level to measure 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. Well 299-W19-127 (C9605) was surveyed on March 29, 2023, and well 299-W19-128 (C9606) was 
surveyed on June 1, 2023.  

Table 7. Civil Survey Summary 

Well 
Name 

Well 
Identification 

Northinga 
(m) 

Eastinga 
(m) 

Brass Survey 
Marker Elevationb 

(m) 

Top of Casingb, c 
Elevation 

(m) 

299-W19-127 C9605 135110.71 567036.73 210.173 210.904  

299-W19-128 C9606 135254.98 567002.55 209.737 210.481 

a. Northing and easting coordinates are based on Washington State Plane coordinates (North American Datum of 1983 
[NAD83] with 1991 adjustment). 
b. North American Vertical Datum of 1988 (NAVD88) values rounded to 0.001 m. 
c. Protective casing (monument). 

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 statement of work. Well acceptance also indicates 
contractual completion of the finished wells.  

 
WaterWorks Crystals is a registered trademark of WaterWorks America, LLC, Independence, Ohio. 

Trimble is a registered trademark of Trimble Inc., Sunnyvale, California. 
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After the wells were completed, representatives from CPCCo and Cascade Environmental performed 
inspections for the new wells. Well site assessments were completed for well 299-W19-127 (C9605) on 
July 10, 2023, and for well 299-W19-128 (C9606) on July 11, 2023.  
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• Well Summary Sheet for 299-W19-127 

• Well Construction Summary Report for 299-W19-127 

• Borehole Log for 299-W19-127 

• Geophysical Log Data Report for 299-W19-127 

• Well Survey Data Report for 299-W19-127 

• Well Development and Testing Data Sheet for 299-W19-127 

• Photo Log for 299-W19-127 
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WELL SUMMARY SHEET Page 1 of 3

Well ID: C9605 well Name: 299-W19-127 Start Date: 12/07/2022

Project: 2 Monitoring Wells-200-UP-1 OU Location: -500 m West of U-Plant End Date: 02/16/2023
CONSTRUCTION DATA

Depth
in Feet

GEOLOGIC/HYDROLOGIC DATA

Description Diagram
Graphic
Log

Lithologic Description (ft bgs)

Surface Completion: 0
4 x 4 x 0.5 ft concrete pad with •4 4
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brass survey marker and protective 5 - 15 ft: Gravelly Sand
monument (3.0 ft ags - 2.0 ft bgs).

„

, ,

, „, , ,/1

,
, ,' 1
„ 
, ,

, , ,"
e 

e '2,1

Ie''/ , ,
' "„ ,'.•

• • •
, , , „
1'V ,„ 

„
, ,, , ,1
V'' //',
. , , ,, , `,1
'

' ' 1,, „
„ ,'•'.]
. / /

. .„,,, , ,
, ,

iy,, ,,:i
, ,, ,

I/,' ' ' ',
,', 

,/,, 
,,i

V

'• , ,1
k ,

''' ',:',:l
,,' ,/,/, ,,i

,
'

• •I
1, , ,

r, '1

15 - 20 ft: Silt
WA EcologyTag #: BMS754 (,

P'. 
,7,
.

.. . • Nc?
..:?.6,-; :?2:.0‘:0-;.; • .::;c

20 - 45 ft:Sandy Gravel
1

Construction Materials-
Type 1L Portland Cement:
0.0 ft bgs - 10.3 ft bgs --.-f_:::•:: --.c

(:: ' ;0-
'.i::•

. 

.:y 

.N.,.:'c• .. ,
'--9,- ,.'--- -̀•

' ;40,,.

. .
_.).°.- .. 

#8112 Bentonite Crumbles:
10.3 ft bgs - 246.5 ft bgs 45 - 55 ft: Sand
3/8" Bentonite Pellets: 55 - 60 ft: Sandy Gravel
246.5 ft bgs - 252.2 ft bgs 60 - 75 ft: Gravelly Sand
#12/20 Filter Pack Silica Sand
252.2 ft bgs - 294.6 ft bgs
Bentonite Chips:
294.6 ft bqs - 320.0 ft b• s 75 - 100 ft: Sand
Bentonite Grout Slurry:
320.0 ft bgs - 446.5 ft bgs

..,,:-:Well Materials:
4.51' OD TP-304/304L Sch 10s Blank: _ .

:--------7-100 - 150 ft: Silt
2.0 ft ags - 255.27 ft bgs

_
_

125

150

- - - -_ _ __ _ _ _
- - -
- - - -

4.5" OD TP-304 20-slot (0.020") Screen:
255.27 ft bgs - 290.37 ft bgs
4.5" OD TP-304/304L Sump/Cap:
290.37 ft bgs - 293.39 ft bgs

Hole Dimensions:

10.5" OD Temp.Casing: 130 ft bgs
- - •

4 --V.--

• --..-?.
" -

9.25" OD Temp. Casing: 226.7 ft bgs
8.20" OD Temp. Casin • :328.0 ft bqs 150 -160 ft: Silty Sandy Gravel
4.85" OD Temp. Casing:446.5 ft bqs

-.----?,-,,,1
-7 -z-__ ,
:.,7'7--a-

'2-"°?-;-°.

160 - 170 ft Silty Gravel
ags=above ground surface
bgs= below ground surface

170 - 180 ft: Gravel
Reported By:

Ellen Whitney Staff Geologist 4A 44,313,------
Print Name Title 0stature Date

Reviewed By:

JO A. n L - .5;0001- t-TR c/3/zoz.Al-e---e-o-e-
Print Name Title Signature Date

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

A-6003-643 (REV 2)
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A-2

WELL SUMMARY CONTINUATION SHEET Page 2 of 3

Well ID: D9605 Well Name: 299-W19-127 Project:2 MWells-200-UP-1 OU
CONSTRUCTION DATA

Depth
in Feet

GEOLOGIC/HYDROLOGIC DATA

Description Diagram
Graphic
Log

Lithologic Description (ft bgs)

Surface Completion: I'

I'

I,
,

I,

„•

r,
C,
r
•

I-

I'
I...:9:4

„

••

,

,

,
-
,

,
;
,j

'

'I

-I
I
, Mr

§,S '3'.- 170 - 185 ft: Gravel

4 x 4 x 0.5 ft concrete pad with
175 4* •

I.I"'
Qom

o .

•c • § —
brass survey marker and protective
monument (3.0 ft ags - 2.0 ft bgs). 185 - 230 ft: Sandy Gravel
WA Ecology Tag #: BMS754

200 --y?.,P
._:-:eN:r

._.::.,.

225

.
, -

:.:"cS-

...?sfy  C
4) 
. . o .

: , : • .c
Z ki.,'. • .

Construction Materials:

Type 1L Portland Cement:
0 0 ft bgs - 10.3 ft bgs
#8/12 Bentonite Crumbles: R.,g! ..
10.3 ft bgs - 246.5 ft bgs
3/8" Bentonite Pellets:

--
" ••c..... . ,

; - -c246.5 ft bgs - 252.2 ft bqs 230 - 235 ft: Gravelly Sand

#12/20 Filter Pack Silica Sand
. :::::

-: .. .
..

235 - 250 ft: Slightly Silty Gravelly Sand

252.2 ft bqs - 294.6 ft bqs
Bentonite Chips:

.•,!--p-.

!;--:- - •
294.6 ft bqs - 320.0 ft bqs

250
:77---1--7:
i.;.::•::,.:-:-.::...

:

250 - 255 ft: Silt

Bentonite Grout Slurry: 255 - 265 ft Sand

320.0 ft bqs - 446.5 ft 
bqs, Depth to Water = 262.1ft bgs (01/26/2023)

I .----::(

- •,,,,,.-

_1
275 --t-5-,---.77v

-...:::0',.;

.....,c2:.-a.0
;1:5,
,) ,

265 - 270 ft: Sandy Gravel
Well Materials: 270 - 275 ft: Silty Gravel
45" OD TP-304/304L Sch 1 Os Blank:

300

--o=',-

Th•-•F:-)
325

350

275 - 280 ft: Sandy Gravel
 1 -

2.0 ft ags - 255.27 ft bgs 280 - 290 ft: Gravel.
45" OD TP-304 20-slot (0.020") Screen:
255.27 ft bgs - 290.37 ft bgs )- ,

--27..-.---:-!
L----.-,

— --'-er..
--1.41L
0Q-
,2__!:_ .--`1'

---

- 

290 - 295 ft: Gravelly Sandy SiltI:.  
4.5" OD TP-304/304L Sump/Cap:  -1 295 - 320 ft: Silty Gravel

F. ,290.37 ft bgs - 293.39 ft bgs

n

if

2

l

i

Hole Dimensions:
10.5" OD Temp. Casing: 130 ft bgs
9.25" OD Temp. Casing: 226.7 ft bgs r

-,:•c?,:...s.--,
—moo •:-.0-. _....,;_\ ) -6--..p

— ...a.-
--*-L---,

320 - 325 ft: Silty Sandy Gravel
8.20" OD Temp. Casing: 328.0 ft bgs 325 - 330 ft: Silty Gravel
4.85" OD Temp. Casing: 446.5 ft bgs 330 - 340 ft: Silty Sandy Gravel

340 - 365 ft: Gravelly Sandy Silt
Note:

• -..z....--- -..7%
All temporary casing has been
removed from the ground.

ags = above ground surface . —a
-_,1_f-tC
-&;,17F5

365 - 380 ft: Silty Gravel
bgs = below ground surface

380 - 385 ft: Gravelly Silty Sand

A-6006-992 (REV 0)



SGW-69369, REV. 0

A-3

WELL SUMMARY CONTINUATION SHEET Page 3 of 3

Well ID: D9605 Well Name: 299-W19-127 Project: 2 M Wells-200-UP-1 OU
CONSTRUCTION DATA

Depth
in Feet

GEOLOGIC/HYDROLOGIC DATA

Description Diagram
Graphic
Log

Lithologic Description (ft bgs)

Surface Completion: l,,7-
' ,I
Li
(.'.l
l-;,1
"i
l'

-,;ii
,,/ .1
,-/-
/1

/.1
l',' 
V'

"i
1,:,.
' ','
I./
/A i

', / 4
l','
, ,j
V-217

375

400

380 - 385 ft:Gravelly Silty Sand

4 x 4 x 0.5 ft concrete pad with

---tY
-.Tr -.0

brass survey marker and protective 385 - 390 ft:Silty Sandy Gravel

monument (3.0 ft ags - 2.0 ft bgs).
WA Ecology Tag #: BM5754 390 - 395 ft:Silty Gravel

ii .:..:2_,;6:. 

-
395 - 400 ft: Gravelly Silty Sand

Construction Materials: 400 - 410 ft: Gravelly Sandy Silt

Type 1 L Portland Cement:

425

450

475

-
-

500 -

-

-
525 -

-
-
-
-

550 -

-
-

575

•--- 
..., .4.-
••-• .."0.0 ft bqs- 10.3 ft bqs 410 - 430 ft: Silty Sand

#8112 Bentonite Crumbles:
.-.-

c> 1_,.F;

- ̀---.:T;

10.3 ft bgs- 246.5 ft bqs

3/8" Bentonite Pellets:

246.5 ft bgs - 252.2 ft bgs 430 - 435 ft: Silty Gravel

#12/20 Filter Pack Silica Sand 435 - 440 ft: Gravelly Silt

252.2 ft bgs - 294.6 ft bgs 440 - 446.5 ft: Silt

Bentonite Chips:

294.6 ft bgs - 320.0 ft bgs
Bentonite Grout Slurry: Total Depth = 446.5 ft bgs

320.0 ft bgs - 446.5 ft bgs

Well Materials:
4.5" OD TP-304/304L Sch lOs Blank:

2.0 ft ags - 255.27 ft bgs

4.5" OD TP-304 20-slot (0.020") Screen:

255.27 ft bgs - 290.37 ft bgs

4.5" OD TP-304/304L Sump/Cap:

290.37 ft bgs - 293.39 ft bgs

C". 
Hole Dimensions: X

10.5" OD Temp. Casino: 130 ft bqs

9.25" OD Temp. Casino: 226.7 ft bqs

\--46

8.20" OD Temp. Casing: 328,0 ft bgs

6.02" OD Temp. Casing: 446.2 ft bgs
..

ii?
4.85" OD Core Barrel:446.5 ft bgs

'.---c
e

Note: 3

All temporary casing has been
removed from the ground.

ags = above ground surface
bgs = below ground surface

A-6006-992 (REV 0)
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SGW-69369, REV. 0

A-5

WELL CONSTRUCTION SUMMARY REPORT
Start Date: 12/7/2022

Finish Date: 3/7/2023

Page: 1 of 1

Well ID: D9605 Well Name: 299-W19-127 Ecology Tag #: BMS754

Location: -500 meters West of U-Plant Project: Install of 2/200-0P-1 OU Monitoring Wells

Drilling Company: Cascade Drilling, LP Other Companies: GRAMNW, CPCCo, Bay West LLc

Driller:

Efelito Rauch

License #:

2839

Geologist(s): Ellen Whitney,Ryan Bailey, CB Ellis Herring,
Dan Charbonneaux, Kelsey Peta

TEMPORARY CASING AND DRILL DEPTH DRILLING METHOD

Size
(in.)

Joint Type
(Wld or Thd)

Interval
(ft.)

Shoe Size
(OD/ID) (in.)

Type of Drill Rig HOLE DIAMETER (in.) / INTERVAL (ft)

11.5 Thd 0.0 - 130 10.5/9.625 Sonic Diameter: 11.5 From:0.0 To: 130

9.25 Thd 130 - 226.7 9.25/9.19 Sonic Diameter: 9.25 From:130 To: 226.7

8.20 Thd 226.7 -328.0 6.20/7.32 Sonic Diameter: 8.20 From:226.7 To: 328.0

6.02 Thd 328.0 -446.2 6.02/5.20 Sonic Diameter: 6.02 From:328.0 To: 4 4 6 . 2

"in+ ..Le.) 1----7 -IAA 13,1 Sonic Diameter: 4.85 From:446.2 To: 996.5

Total Drilled Depth: 446.5 Hole Dia @ TD: 4.85 Total Amount of Water Added During Drilling: -60 gallons

COMPLETED WELL

Permanent Casing Construction Material

Size & Material
Depth

IN

Slot Size
Om) Type

Intervals (ft)
AmularSealffMerPad<

Volume
(ft')

Mesh
Size

4.5" TP-304 sch lOs Riser 2.0 ags -255.27 N/A High Strength Concrete 0.5 ags -0.00 25.0 N/A

4.5" TP-304 V-Wire Screen 255.27 -290.37 0.020 Cement Grout 0.00 -10.3 45.0 1/L

4.5" TP-304 sch lOs Sump 290.37 -293.39 N/A Bentonite Crumbles 10.3 -246.5 100.7 #8-12

- Bentonite Pellets 246.5 -252.2 1.45 3/8"

ity
- Filter Pack 252.2 -294.6 11.5 #12/20

f-

C 
I.• - Bentonite Chips 294.6 -320.0 15.2 N/A

40 
- Bentonite Slurry 320.0 -446.5 28.3 N/A

.%'la z
...."'2'? 1

OTHER ACTIVITIES

Well Straightness Test Results: Passed (02/27/2023)

Well Development Date: 03/01/2023 Well Decommissioned? Yes No A
Saturated Thickness: 32.5 ft Date: -

Pumping Rate (gpm): 0.72 Description: -

Total Volume Purged: 108 gal Decommissioning Profile Attached? Yes No

Drawdown: 3.57 ft - Static Water Level: 262.6 Date: 03/06/23

COMMENTS/REMARKS

All depths listed as below ground surface unless otherwise stated.

bgs= below ground surface, ags= above ground surface

Title: Staff Geologist

Ellen Whitney (......,-; 4/ 1317.0 13
Reported By Print ature ate

Title: 4?"7-12..,
JO It ii L L. .S.-.04- .= A--),.--0-1---7 -5/3/20-3t.9--

Reviewed By Print Signature '• Date

FOR OFFICE USE ONLY

OR Doc Type: WMU Code(s):

A-6003-658 (REV 2)

h7665456
Cross-Out
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lei? 

project

Depth (ft) Sample

ReporBd By:

Reviewed By:
TOLLEF WINSLOW (Affiliate) Digitally signed by TOLLEF WINSLOW (Affiliate)Date: 2023.08.22 14:33:09 -07'00'

Graphic),
Log

BOREHOLE LOG

I Name

ej Reference Measure P

 pie Description:
at Classification, Grain Size Distribution, Odor, Moisture Content,
g, Angularity: Mineralogy, Particle Size,Reaction to HCI, Other

Fiat Name

OR Doc Type:

Title

For Office Use Only

omments: 
Depth of Casing, Drilling Method,

Sampling Method, Sampler Size, Water
Level, Other

0'

-- I

Date

A-6003-642 (REV 1)
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A-8

BOREHOLE LOG (Cont.)
CPI 6205

Page 2_ of VA

Date: t 2_1 W .22_
Well ID: Well Name.icm -ki ici 121- 1 Location: 5,.. C_yi 1,0___Uz_flarii-

CIE 0 tt0.2.1.

Depth
(ft)

Sample
Sample Description:

Comments.
Depth of Casing, Drilling Method,

Sampling Method, Sampler Size, Water
Level, Other

Graphic

Log
Sediment Classification, Grain Size Distribution; Color. Moisture Content,
lc Silly%  larity, Miner lila Particle Size,Reaction to HCI, Other

—

.i -p

• / iinirb. ,-;...vir- c-- i i _104 -.

-- brelIC__Sit-t °2-1/171_12__StAna_ ‘Ut -- At  16 e*.j:'--

-;-: '-e: Sitt:'_Ane\CAS, Ut(tkat-Q-_ n t a V aCkti IA tigNIMI

' --X7

_ _

SOra`e C-WW1 S .--tinAlkj1TV(

_ k j'

' CA--

-7 ----' Wit/A‘-- '` 1 ° /4 t5 CL‘ wt b elt--thLato"Mf

 '‘ScAni);,cka,7° _

'7

.,...:
• 0 ear u) I LICIVAI±
• -- -
• .4'0
do 40L

`--_ N... 1--- --:--1.-- -

O
4 Wilo i -

- WA ,yroaA.,1_ 5

- • 'ad.:7 5curia_j LLoctat oi (APO sa am t-k :-?--
a:*

_kI 
tuf\A i _.. ., vs3-E6 k 1:2-i gir i2:2-_v_oliktinn _i,

___

_
-

40,30 ork, 4,112-  i ' 'dr-rj,
.... ilm- i V-00 tsa..,... .-. . 

.C4.71FIA?;CLSOA..
flPii. .tokNeb
0
- -WO
L It TA CIL

Vet • i m •• 100i- Epc,.0 - lo. • 41.4e

(Arab %0•41/1 t-iL

VLTo_SCLACt qni2_1413) 0 56, C: -
304 owl ilAtctIsla t4... 0_ j& -4•044%4

iwti %tote___At *Et  04

‘• a ap,,, . ,k, t,.F.,
t a (tit..t

oi • - 1 al__ fP_Ikil:\_
0:6 '

_
Stk Itatr#S4.1P6AcL,

• omti 10 1---'up ui
.

 ti-ie. Getlial, 4.4acseqke 0)
lb r 41 b1C

,'‘ ''''t QA A--Lik_t_m_ trn.i __A)e_ we.kx--Q.N1 •t '' .
.

_k,..k.4,

Ski k. COS catv-e- t-24 (47 '2-
0 iv-

-110)1—'1\A, - -PAC:(1-lismi_in
-.: •

Reported B :

cg rAlIC.' A 0 if'W k\ 6/2:7
rint Name Segnature Date

A-6006-993 (REV 0)
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A-9

BOREHOLE LOG (Cont.)
"Pagesof  Z=1 

Date: 
121 zi...

W. 

0-1

+Nell ID: (0 06 I Well Name: 20T - to ti___- 124- Location: v•_50ton - 0 - elyTA

Depth

(ft)
Sample

Graphic
Log

Sediment Classification,
Sorting. Angularity,

Sample Description:
Depth

Sampling

Comments:
of Casing, Drilling Method,
Method, Sampler Size, Water

Level, Other

Grain Size Distribution, Color, Moisture Content,
Mineralogy, Particle Size,Reaction to HCI, Other

-.5

'• de
•
I a

'14 ti . 1 LA vA#5) .-, ", i , ti. , :i G
-5>_____,,,..24L16_ or-i _ ax- i _ ( arM"

4 e)

ii:0 
"'

 ,..
--

::,` ,

t.'Lle-VC^_i__VP__:k_b__ it)a_CA i Li f • .0 4" <6%6 cA 1 u_se),..A-e(....

if - t. clovi (1 a / o- ift'Apt w %
. r ir I t 17.16/Z'

_

-

0
OA
4 
IP

•

:'''ali_ P

.Zr8,

-

. -...

k

---

-

• N.

-

i r
•,SSA 

''.- -it 000.CK:-.)..goiltio.._z aft • Com9 6.' .1‘ )561 169-3
to,9-L. 9- govv-tm-,. nit,\,&,-. 6 owl,

IP. . ,.  v0 Ir•4•.\ '‘,>0 foriS Co-s‘. to,__•• i (7-44CrAp.

"tette,' 116C7CS...,..

/3 
"s I. I 1 %)

nal:. ,r1._1.e...=wir 24/ OL'O/?-13# Sir 0 9-t

)

SCo?I'S , tiq On 0_4(v1 Oii:/, 0 / Cr IN vit i,/ ii4,
-A-•::7".
‘

'
• '
-

•

_ .

-.. -.
...- --.
.
- ry

, .. ..

:

•...

i
.•
IV

soil,\,v tt speir ti-eld, wi-,,,c1 . & r c‘‘,C, : ccik- PILCiertv1P 
1,24 C

(i)e PIC0,1 9, 1.4„ (--).-z,k, cf5 / 40 6/1111 471rit' Jo/ 59)/44 fai-Yte' 41

—__=WketkikaikAC i6L'alk4 rAi\c`i i
D

Ltt 
_...te-tu.r2A ._

c ator,_________c..
1- (.00.44.-,1 i -_--t-s__Actort_i___

iikceiL(.. — - L.,crilts_

06'1 -s'C' ck-ikt.. ILA „...„--- s - .5'S",-4(3-tvi' .)
fti.incA S 62t._&ficaia,---- saviple SO)

.

Icti_t`ttek - (can, reiLteel 4

)fte f_.. to , er_i___Se

JriA„ V .•- .
.esta24_tiar&sedieLtxvIr i

.,› T_5/31,1 i rIA- iit 't :4,4
4virap, 7-1/ 0 0/4a- _?..... A ITT IttA)

lit L. =.., a-- 1--.,-)a k-1- sob-an,}-- ocy -/  .0,---i

ir A 6)-7- 04i- /00/. (,10,,,--moi -1 .0.1.6.40%-e

Aik clAq_ co _abe_w_,

Reported By:

t " lalig \\
Pnnt Name 

77ti 
.gnature to

A-6006-993 (REV 0)



SGW-69369, REV. 0

A-10

BOREHOLE LOG (Cont.)
Page  1-1-  of  1-'1

Date:i2IS/22.___

U 'Wuxi-Well ID. c q iLs7w) Well Name: 2ci CI - Valci,-1.23- Location. .N.500cy. tA) (AI-

Depth

(ft)
Sample

Graphic
Log

Sample Description: Depth
Sampling

Comments:
of Casing, Drilling Method,
Method. Sampler Size, Water

Level, Other
Sediment Classification, Grain Size Distribution, Color, Moisture Content,

So ing, Angularity, neralogy, Particle Size,Rea tion po HC , 0A e;11147
' I. 0, .  . Cr

.464 I 'I.: ...

r •. - - v
.., ,  ,
. D

- q ' :1

`I ̀ °°: .: (9'.-

•

1 : : .Fricit-
4..

• • -

, .
. -

• 4c 1̀
' - - .

%, '

' . ti
•

• .-

• . , ,

to ...

.

. • -

. ,, ., .. ,

' iii.....,..c....L....iiii•dim. 1 AiniVin
- Sina 0 „NAtir,as.

• , ..
-V i?45 •*, Cps: 8ere4

,0 e ,e, ,, ---
,..-

ttil. i'l C

4 COLL(S-e. Of_fii_le.„` stvv..4 matt
t 6 6 erNecS, PA stikl_o_ri,,5_ . I i. ALA . lira:, IkifIAOU V) 4,61

_)(-A , _ i

, s- ili276: F "fx,scA. cr_01 Li4 -t -it2- li C
_kt

5vN • ikai )-15 If L5' ,)s i / it2-2-
i,

‘

fir lac:CC or).5.0."-•-%-• 2-- ri. t...)446,,..

L81._/_‘:.-{ ..17-4e.4t ftii (MA\ A

CCMid& f301.6V) k Yktwaz-%

tiAL C_go

....- ...., /9 A .70363 5
_ I airtr

l'.1A_ 
I , -saw's:-

i1' 1...0. k .-V l ea

A _1i.4 ..i I I. 41,- ov i nun; A , lk

-I

-"-.

t...,•.

e' 112.7drii_ .0), A. P_t ' r i •

't--- A Nut ligew 0
-06tr_i 1 )-q,D4A. i A,. I. -4.1, 4%"

49- ±Flosa t- ,
arils "Seal.'

Qa42 kiirt, ti 4 01

An 45 gaitt-t as alcrkke Ns 2/ 07

_
_
_

1

..... .1. ,._ cicoinsom—roskitt-

lk .•

.

. ..

4iabiAaL Lel_ Me_ 5e,obit
li4if so att_mitt,t5 Ch&ocict,4)

tA A Ai 
116C

Reported B :
Vr.tfin ck.,1.0.....".i iCr 

4122
Pnnt Na 7y Signature te

A-6006-993 (REV 0)
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A-11

BOREHOLE LOG (Cant.)
Page 5 of 'VI

Date: 124 iii. 2-2

VVell ID: CA U0S I Well Name:2C.-WAL:123-- , Location: (A,C-jC)00/ v\) 0(2- 0

Depth

(ft)
Sample

Graphic
Log

Sample Description:
Depth

Sampling

Comments:
of Casing, Drilling Method,
Method, Sampler Size, Water

Level, Other

Sediment Classification, Grain Size Distribution, Color, Moisture Content,
Sorting, Angulari , Miyeralo P. icle Size,Reaction to HCI, Other

L /

4')

•-• . -
•••

.
. -

,

-.

'... i
- 4. . ._

. - •
.4, •. . , ‘':
- . . ;

.4? .. . ,

%
•(.4 

.

.&t) 
 

,

. .. ., ,
• 4 .

• '

• •

. • • ....
•

4 ,

. ...

•CAMO

1
' DIN-L -OribVIC,

0 .1k11- . 4 k I PI 4Layta_ Ca- II
•'$

a' • . a 14 Ii 3tir ", s.e 01. I., ._. „
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A-12

Page (p of VABOREHOLE LOG (Cont.)
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A-13

BOREHOLE LOG (Cont.)
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A-14

BOREHOLE LOG (Cont.)
Page /3 of V4
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BOREHOLE LOG (Cont.)
Page`, of "7-•1
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A-16

BOREHOLE LOG (Cont.)
Page 10 of Z"1
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A-17

BOREHOLE LOG (Cont.)
Paget Ii of 2`1
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A-18

BOREHOLE LOG (Cont.)
Page 17_ of 224

Date: 6 i /0 0_3
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A-19

BOREHOLE LOG (Cont.)
Page 13 of "ri
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BOREHOLE LOG (Cont.)
Page 114 of 2.4i
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Sorting, Angularity, Mineralogy, Particle Size,Reaction to FICI, Other
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Page)5 .of  vi 

Date: 30 04 7.1
Well ID: C ci &us Well Name: c),9C1- 1At 1 ci - ij.7 Location: i,/ 50 0 V4) lit // /4'1'1--
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of Casing, Drilling Method,
Method, Sampler Size, Water

Level, Other

Sediment Classification, Grain Size Distribution, Color, Moisture Content,
Sorting, Angularity, Mineralogy, Particle Size,ReWioa to HCI, Other
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BOREHOLE LOG Page j 6 of 2.1/41
Date:01(29/g 7
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of Casing, Drilling Method,
Method, Sampler Size, Water

Level, Other

Sediment Classification, Grain Size Distribution, Color,
Sorting, Angularity, Mineralogy, Particle Size,Reaction
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BOREHOLE LOG Page 17 of 24A_
Date: 0//30/A -7
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Moisture Content,
to HCI, Other

 Depth
Sampling

Comments:
ofm Casing, Drillingtethod,

 etLeovel, SOarntheer
r Size, Water

Sediment Classification, Grain Size Distribution, Color,
Sorting, Angularity, Mineralogy, Particle Size,Peaction
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BOREHOLE LOG Page 1r of Vi
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Sorting, Angularity,

Sample Description:
Moisture Content,
to HCI, Other

Depth
Sampling

of Casing, Drilling Method,
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Grain Size Distribution, Color,
Mineralogy, Particle Size,Reaction
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A-25

BOREHOLE LOG Page lc( of 'L%-t
Date:0 i„.10) /,:;..)Well ID: CAC, Q.9 Well Name: czqqz1,46-1- - ];_7 Location: 500M L7 C /f -filicry I--Project: ...T,,,-6-0,700,1, n- 1,,... ,,,,,,,,if,/,;-,y ,,vpirs 10 flic, ,2_0-frtp-) Reference Measure Point: (23 '

Depth (ft) Sample
Graphic

SedimentLog Classification,
Sorting, Angularity,

Sample Description:
Moisture Content,
to HC1, Other

Depth
Method,gsamp m

Comments:
Casing, Drilling Method,of 

 Sampler Size, Water
Level, Other

Grain Size Distribution, Color,
Mineralogy, Particle Size,Reaction
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A-26

BOREHOLE LOG Page .20 of vi
Date: 0c9V0 7 /01- 3

Well ID: Well Name: 29q -LAq - 1,9.7 Location: 5 aon-, V oP IA la n t
No

L.6(605
Project: ariShilicliimi rionitivie.ny wej i‘, .kt go - op-i Reference Measure Point: D&5

Depth (ft) Sample Graphic
Log Sampling

Sediment Classification,.Grain
Sorting, Angularity,

Sample Description:
Moisture Content,
to HCI, Other

Depth
Comments:

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

Level, Other

Size Distribution, Color,
Mineralogy, Particle Size,Reaction
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SGW-69369, REV. 0

A-27

BOREHOLE LOG (Cont.)
Page 04( OTZM 

Date: 00,110r42 7
Wet! ID: c,q6,0 C, Well Name: aqq- 0(1- )9- 7 Location: -63-JAIWeva3 500", I/00 teyllaiqt

Depth 1
ft
.
i) ! 

Sampie

k

Graphic
Log

Sample Description:
Depth

Sampling

Comments:
of Casing, Drilling Method,
Method, Sampler Size, Water

Level, Other

Sediment Classification, Grain Size Distribution, Color, Moisture Content,
Soiling. Angularity, Mineralogy, Particle Size,Reaction to HCI, Other
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A-28

BOREHOLE LOG (Cont.)
Page .)-c.7-of 2-4

Date:Oa., 70 q 43.3
Well ID: C cifoOS r\-/-1/ell Name: Aqq_. 1,./0 -'a7 Location: 5 00.,-) 1./ of 1,1 - eloir1---

Depth

(ft)

,
,..1,ample

Graphic
Log

Sediment Classification,
Sorting, Angularity,

Sample Description: Comments:
Depth of Casing, Drilling Method,

Sampling Method, Sampler Size. Water
Level, Other

Grain Size Distribution, Color, Moisture Content,
Mineralogy, Particle Size,Reaction to HCI, Other
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A-29

BOREHOLE LOG (Cont.)
Page c:2 g of VI

Date:0210 q/,,z 3
Well ;D: ,__01 Well Name: 2"   Location: G)0 AMP Ctr)

Depth
(if\

sarnro..
''

Graphic
Log

Sample Description: Comments:
Method,samDpelri)nthg 

omfeCthaosdingaDmripllingler Size, Water
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299-W19-127 (C9605)

Log Data Report

Borehole Information 

Log Date1 02/22/2023 Filename C9605_HG-NM_2023-02-22 Site 200-UP-1 OU

DTW2 (ft) DTW Date 
DTW 

Source 
Drill Date3 

Total 

Depth4 (ft) 
Depth Datum 

264.3 01/31/2023 GRAM NW 02/16/2023 446.5 Ground Surface 

New borehole drilling is commonly accomplished using a telescoping method.  Geophysical logging is conducted 

through each casing string, often including short overlaps with previous log runs.  During well completion, the 

temporary drill casing is removed, and the permanent casing is installed.  Geophysical logging is conducted 

through the temporary casings so that completion materials do not affect the data.  This report presents results from 

geophysical logging through the temporary drill casings. 

Casing Information 

Casing Type Drill Type 

Stickup 

(ft) 

Diameter (in.) Thickness 

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

Reinforced 

Threaded Steel 
Cascade Sonic TC5-NA 10.51 10.01 0.25 2.0 AGS6 130.0 BGS7

Reinforced 

Threaded Steel 
Cascade Sonic TC-NA 9.27 8.77 0.25 3.25 AGS 226.7 BGS 

Reinforced 

Threaded Steel 
Cascade Sonic TC-NA 8.10 7.58 0.26 3.22 AGS 328.0 BGS 

Reinforced 

Threaded Steel 
Cascade Sonic TC-NA 6.02 5.54 0.24 3.89 AGS 446.2 BGS 

Borehole Notes 

The onsite geologist provides the current borehole total depth and casing depths daily via an email report.  When 

accessible, the logging engineers measure the casing wall thicknesses using an ultrasonic thickness gauge, the 

outside diameters using a circumference tape, and then calculate the inside diameters. 

Those field measurements are made to compare against more detailed dimension measurements made on April 28, 

2021 for the 10.51-in. casing, June 28-30, 2021 for the 8.10- and 9.27-in. casings, and December 11, 2018 for the 

6.02-in. casing.  For consistency between boreholes using this specific type of steel casing, the detailed 

measurements were used for casing corrections during data analysis and are reported in the table above. 

DTW at time of logging of the third casing string was reported at 264.3 ft by the wellsite geologist, which was 

confirmed by the neutron moisture log data. 

Logging Equipment Information 

Logging System Gamma 5Pb Type He-3 (CPN 503DR) (NMLS8) 

Effective Calibration Date February 23, 2022 Serial No. H34055445 

1 Log date, by convention, is the final date of geophysical logging. 
2 Depth to water inside casing during logging. 
3 Drill date is the date when drilling is completed prior to logging of the final casing string. 
4 Total depth is the reported depth of the borehole prior to logging of the final casing string. 
5 Temporary casing 
6 Above ground surface 
7 Below ground surface 
8 Neutron Moisture Logging System 
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Calibration Reference HGLP-CC-229, Rev. 0 Logging Procedure 
SGRP-PRO-OP-53024, Rev. 0, 

Change 4 

 

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

Effective Calibration Date January 24, 2022 Serial No. H340207279 

Calibration Reference HGLP-CC-222, Rev. 0 Logging Procedure 
SGRP-PRO-OP-53024, Rev. 0, 

Change 4 

 

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

Effective Calibration Date January 24, 2023 Serial No. H340207279 

Calibration Reference HGLP-CC-241, Rev. 0 Logging Procedure 
SGRP-PRO-OP-53024, Rev. 0, 

Change 4 

 

Logging System Gamma 1Re & 4Re Type 60% Coaxial HPGe9 (SGLS10)  

Effective Calibration Date 12/01/2022 Serial No. 48-TP50478A 

Calibration Reference HGLP-CC-239, Rev. 0 Logging Procedure 
SGRP-PRO-OP-53023, Rev. 0, 

Change 5 

 

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

Effective Calibration Date 02/15/2023 Serial No. 47-TP-32211A 

Calibration Reference HGLP-CC-251, Rev. 0 Logging Procedure 
SGRP-PRO-OP-53023, Rev. 0, 

Change 5 

 

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

Effective Calibration Date 01/19/2023 Serial No. 48-TP50478A 

Calibration Reference HGLP-CC-240, Rev. 0 Logging Procedure 
SGRP PRO OP 53023, Rev. 0, 

Change 5 

SGLS Log Run Information 

Log Run 4 5 6 Repeat 9 

HEIS Number 1022126 1022127 1022128 1022129 

Date 12/14/2022 12/15/2022 12/15/2022 01/12/2023 

Logging Engineer 
McClellan/C. 

Meisner 

McClellan/C. 

Meisner 

Thurnau/C. 

Meisner 

Thurnau/C. 

Meisner 

Start Depth (ft) 0.00 113.00 105.00 126.00 

Finish Depth (ft) 115.00 128.00 118.00 229.00 

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 
C9605ARe202212

14AV00CAB1 

C9605ARe202212

15BV00CAB1 

C9605ARe202212

15BV00CAB1 

C9605DRe202301

12AV00CAB1 

Start File AD000000 BD011300 CD010500 AD012600 

Finish File AD011500 BD012800 CD011800 AD022900 

Post-Verification 
C9605ARe202212

14AV00CAA1 

C9605ARe202212

15CV00CAA1 

C9605ARe202212

15CV00CAA1 

C9605DRe202301

12BV00CAA1 

 
9 High-purity germanium 
10 Spectral Gamma Logging System 
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Log Run 4 5 6 Repeat 9 

Depth Return Error (in.) HIGH 2 NA HIGH 1/2 NA 

Comments None None None None 

SGLS Log Run Information 

Log Run 10 Repeat 11 12 Repeat 15 

HEIS Number 1022130 1022131 1022132 1022133 

Date 01/12/2023 02/02/2023 02/02/2023 02/22/2023 

Logging Engineer 
Thurnau/C. 

Meisner 

Thurnau/C. 

Meisner 

Thurnau/C. 

Meisner 

Thurnau/C. 

Meisner 

Start Depth (ft) 150.00 227.00 255.00 328.00 

Finish Depth (ft) 161.00 330.00 266.00 443.00 

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 
C9605DRe202301

12AV00CAB1 

C9605DRc202302

02AV00CAB1 

C9605DRc202302

02AV00CAB1 

C9605ALd202302

22AV00CAB1 

Start File BD015000 AD022700 BD025500 AD032800 

Finish File BD016100 AD033000 BD026600 AD044300 

Post-Verification 
C9605DRe202301

12BV00CAA1 

C9605DRc202302

02BV00CAA1 

C9605DRc202302

02BV00CAA1 

C9605ALd202302

22BV00CAA1 

Depth Return Error (in.) HIGH 3 NA HIGH 1/2 NA 

Comments None None None None 

SGLS Log Run Information 

Log Run 16 Repeat NA – all below NA – all below NA – all below 

HEIS Number 1022134    

Date 02/22/2023    

Logging Engineer 
Thurnau/C. 

Meisner 
   

Start Depth (ft) 385.00    

Finish Depth (ft) 397.00    

Count Time (sec) 100    

Live/Real R    

Shield (Y/N) N    

MSA Interval (ft) 1.0    

Log Speed (ft/min) NA    

Pre-Verification 
C9605ALd202302

22AV00CAB1 
   

Start File BD038500    

Finish File BD039700    

Post-Verification 
C9605ALd202302

22BV00CAA1 
   

Depth Return Error (in.) HIGH 2    

Comments None    
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NMLS Log Run Information 

Log Run 1 2 3 Repeat 7 

HEIS Number 1022135 1022136 1022137 1022138 

Date 12/13/2022 12/14/2023 12/14/2022 01/12/2023 

Logging Engineer Spatz/McClellan Spatz/McClellan 
Thurnau/C. 

Meisner 

Thurnau/C. 

Meisner 

Start Depth (ft) 0.00 98.00 95.00 124.99 

Finish Depth (ft) 100.00 129.00 108.00 229.00 

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 
C9605FPb202212

13AV00CAB1 

C9605FPb202212

14BV00CAB1 

C9605FPb202212

14BV00CAB1 

C9605DMc20230

112AV00CAB1 

Start File AD000000 BD009800 CD009500 AD012499 

Finish File AD010000 BD012900 CD010800 AD022900 

Post-Verification 
C9605FPb202212

13AV00CAA1 

C9605FPb202212

14CV00CAA1 

C9605FPb202212

14CV00CAA1 

C9605DMc20230

112BV00CAA1 

Depth Return Error (in.) 0 NA 0 NA 

Comments None None None None 

NMLS Log Run Information 

Log Run 8 Repeat 13 14 Repeat NA – all below 

HEIS Number 1022139 1022140 1022141  

Date 01/12/2023 02/02/2023 02/02/2023  

Logging Engineer 
Thurnau/C. 

Meisner 

Thurnau/C. 

Meisner 

Thurnau/C. 

Meisner 
 

Start Depth (ft) 150.00 227.00 246.00  

Finish Depth (ft) 161.00 264.25 250.00  

Count Time (sec) 15 15 15  

Live/Real R R R  

Shield (Y/N) N N N  

MSA Interval (ft) 0.25 0.25 0.25  

Log Speed (ft/min) NA NA NA  

Pre-Verification 
C9605DMc20230

112AV00CAB1 

C9605DMc20230

202AV00CAB1 

C9605DMc20230

202BV00CAB1 
 

Start File BD015000 AD022700 BD024600  

Finish File BD016100 AD026425 BD025000  

Post-Verification 
C9605DMc20230

112BV00CAA1 

C9605DMc20230

202BV00CAA1 

C9605DMc20230

202BV00CAA1 
 

Depth Return Error (in.) 0 NA 0  

Comments None None None  
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Logging Operation Notes 

Zero depth reference is ground surface.  The maximum SGLS logging depth achieved was 443.0 ft, terminating 

approximately 3.2 ft above the reported casing depth.  The SGLS tool unweighted at about 443.5 ft.  The 

maximum NMLS logging depth was 264.25 ft, terminating after entering water. 

Centralizers were installed on the sondes during logging.  All field verification checks passed their respective 

acceptance criteria.  SGLS verification measurements were acquired in the KUTh-118 and KTh-02 field verifiers.   

Analysis Notes 

Analyst R. Spatz & A. Pope Date 8/3/2023 

Reference(s) SGRP-PRO-OP-53040, Rev. 1, Chg. 2; SGRP-PRO-OP-53051, Rev. 0, Chg. 3 

Where SGLS data were acquired through a single casing, steel casing thickness corrections were applied using the 

thicknesses indicated in the Casing Information table.  Over the following depth intervals, spectra were acquired 

through two overlapping casing strings and combined casing thickness corrections were applied:  from 126 to 130 

ft in the second-string log (0.50-in.), at 227 ft in the third-string log (0.51-in.), and at 328 ft in the fourth-string log 

(0.50-in.).  Where spectra were acquired in open-hole conditions, no casing corrections were applied.  Open-hole 

spectral data were collected below 226 ft during logging of the second string, and below 328 ft during logging of 

the third string.  A water correction was applied to all SGLS data below 264.3 ft. 

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

determine count rates.  Radionuclide concentrations were calculated using three EXCEL templates identified 

as Rc_20230119_CC240_assay_HEIS, Ld_20230215_CC251_assay_HEIS, and 

Re_20221201_CC239_assay_HEIS.  These templates employ efficiency functions and corrections for system dead 

time as determined by annual calibration. 

Wall thickness and OD corrections were applied to the NMLS data acquired in the 0.25-in. thick by 10.51-in. OD 

and 9.27-in. OD casings.  Corrections were also made for data acquired in the 0.26-in. thick by 8.10-in. OD casing.  

Integrated with the casing diameter and thickness corrections is an initial count rate correction for a sediment 

composition of a 50-50% ratio of basalt fragments to quartz sand (HGLP-OTH-028).   

NMLS data are reported in both cps11 and vol%12 moisture.  Count rate normalization and conversions from count 

rate to vol% moisture was performed using EXCEL templates identified as 

Pb_Cascade_Sonic_MCNP_assay_HEIS and Mc_Cascade_Sonic_MCNP_assay_HEIS.  These templates also 

provide corrections for the steel-reinforced casing joints typical of Cascade sonic drill casings. 

It is important to note that the gamma data uncertainties are reported at 2 standard deviations, and the moisture data 

uncertainties are reported at 1 standard deviation. 

HGU13 is an empirical unit of gamma activity used 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). 

General Statement about Neutron Moisture Data Presentation and Reporting 

Raw neutron count rates are normalized to what is referred to as the “standard tool”, as described in 

HGLP-OTH-028.  The purpose of normalizing the count rates is to correct for the differences in response 

characteristics between different detectors that may be used in the same borehole.  Data plots of normalized 

neutron count rates include an axis label to indicate that the data are normalized.  Neutron count rates are loaded to 

HEIS-GPL as a “raw” data type. 

 
11 Counts per second 
12 Volume percent 
13 Hanford Gamma Unit 
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Calculated vol% moisture results are presented in the data plots in a dark cyan color where data were acquired in 

borehole environments that were within modeled calibration conditions during logging.  Valid borehole 

environments are described in HGLP-OTH-028.  Across discrete depth intervals where neutron moisture data are 

known or strongly suspected to have been acquired in borehole conditions outside of the modeled calibration 

range, vol% moisture values are still presented, but are plotted in red.  Where such data occur, brief explanations 

are included in the log data reports.   

For log runs where all neutron moisture data are collected outside of modeled calibration conditions (typically 

where borehole diameter is greater than 12-in. OD, or casing is dual-wall), the data will only be presented as raw 

count rates.  Vol% moisture will therefore not be calculated or loaded to the HEIS-GPL database. 

It has been observed in most borehole logs where neutron moisture data have been acquired through 12-in. OD 

sonic casing that the algorithm for calculating vol% moisture across thickened casing joints results in exaggerated 

corrections.  Where this occurs, vol% results are presented in the data plots and loaded to HEIS-GPL without 

qualification.  However, the depths where joints occur are indicated in the results section of the report. 

It is ultimately incumbent on the data user to review this report as well as any qualifiers associated with the results 

loaded to HEIS-GPL prior to making decisions based on these results. 

Results and Interpretations 

Cesium-137 (137Cs) was detected intermittently between ground surface and 4 ft at very low concentrations.  The 

maximum concentration was 0.9 pCi/g found at the ground surface.   

Gamma attenuation caused by the reinforced sonic casing joints results in sharp decreases in apparent 

concentrations and count rates in the natural potassium-40 (40K) and total gamma plots, respectively.  This occurs 

every 10 ft starting at about 8 ft and extending to total depth.  No corrections have been made for the effects of the 

reinforced joints on the SGLS data. 

Radon (222Rn) gas buildup is apparent in the water inside the casing during logging of the third casing string (about 

264 to 330 ft).  The presence of 222Rn is not an indication of manmade contamination but is derived from the decay 

of naturally occurring uranium.  Bismuth-214 (214Bi) decay gamma energies at 609 and 1764 keV are used to assay 

natural occurring 238U concentrations.  222Rn is higher in the 238U decay chain than 214Bi, and when 222Rn gas builds 

up inside the casing, 214Bi will also begin concentrating inside the casing. Evidence of this phenomenon presents as 

a divergence of the 609- and 1764-keV 214Bi assays of 238U concentrations.  Radionuclide concentration 

calculations involve energy-specific corrections for both casing and water thickness.  The corrections assume the 
214Bi is entirely within formation, not inside the casing, and therefore the calculated 238U concentrations are 

overestimated proportional to the 222Rn levels inside the casing during logging. 

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 finer grained.  

Moisture data known or strongly suspected to be acquired in conditions outside of the modeled calibration range 

are plotted in red.  This includes data acquired near the end of casing or in open hole, through double casing, 

within formations significantly disturbed by drilling, where water was added to aid drilling, or where calculated 

vol% moisture exceeds 35%.  In this borehole, data acquired through or influenced by double casing extend from 

125 to about 128.5 ft (2nd casing log), and from 227 to about 228 ft (3rd casing log).  Data influenced by proximity 

of the detector to the bottom of casing are from about 127.5 to 129 ft (1st casing log), and from about 226.25 to 229 

ft (2nd casing log).  Below about 263.25 ft (3rd casing log), the proximity of the detector to water inside the casing 

influences the neutron count rate. 

The natural gamma repeat plots indicate good repeatability, suggesting that the SGLS systems were working 

properly during logging.  Two of the three moisture repeat plots also indicate good and consistent repeatability.  

The moisture repeat plot from the first casing string log shows good repeatability from 100 to 108 ft, but exhibits 

systematic differences in calculated moisture content from 95 to 100 ft.  Over this interval, the main log and repeat 

log data were acquired on different days.  On both days, the depth return error was zero, suggesting tracking of 

depth was not an issue.  It is most likely that there was a slight difference in exactly where the detector was zeroed 
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relative to ground surface (the zero-depth reference) on each day, resulting in a slight offset in the character of the 

profile.  This resulting difference in log character would be further compounded by slight differences in the 

corrections for the reinforced joint centered at about 97 ft during calculation of vol% moisture. 
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Moisture with Uncertainties
299-W19-127 (C9605)
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Moisture with Uncertainties
299-W19-127 (C9605)
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WELL SURVEY DATA REPORT

Project: Prepared By:
Neil P. Fastabend

Company:
CPCC

Date Requested:
03/14/23

Requestor:
Steven E. Imhoff (CPCC)

Date of Survey:
03/29/23

Surveyor / Company:
Lawrence B. Munnell / CPCC

Description of Work:

Obtained final survey coordinates (C/L

Casing) and elevations of Well C9605 (299-

W19-127) located west of U-Plant in 200W

Area.

Horizontal Datum: NAD83 (91)

Vertical Datum: NAVD88

Units: Meters

Hanford Area Designation: 200W

Coordinate System: Washington State Plane Coordinates (South Zone)

Horizontal Control Monuments:
Washington State Reference Network

Vertical Control Monuments:
2W-39 (CPCC) and 2W-49 (CPCC)

Well ID Well Name Easting Northing Elevation

09605 299-W19-127 567036.73 135110.71 Center of casing

210.551 Top Inner 4"CasIng, N.Edge

210.904 Top Outer Casing,N.Edge Stamped "X"

210.173 Brass Survey Marker

Notes:

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

Equipment Used: Trimble R8 RTK GPS

Trimble DiNi 12 Level

Surveyor Statement:

I, Lawrence B. Munnell, a Professional Land E B.

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.

.7  
1

•

1 01/
4 42114

LNSV
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WELL DEVELOPMENT AND TESTING DATA

Well ID:C9605 Well Name:299-W19-127 Date:3/1/2023

Location:-500 m West of U-plant

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

Has the well been surveyed? Q Yes 0 No Does the well have a cement pad? 0 Yes 0 No

Initial Conditions i

C Protective (Outer) Casing
Start of Job End of Job

A

8 aGrc'dusnudraeceveLl 
or

\--Permanent Casing
STATIC WATER LEVEL:

Date: 03/01/2023 260.0' bgs -

Date:
03/06/2023 - 262.6' bgs

A . 5.02' agsDEPTH TO BOTTOM:

Date:
03/01/2023 292.5' bgs - B = 5.0' ags

C .-1 0.02'Date:
03/06/2023 - 293.4' bgs

Intake Depth
(ft bgs)

Specific Capacity
(gpm/ft)

Troll Depth
(ft bwt)

Turbitidy (NTU) Pump
Start

Pump
Stop

Pumping Rate
(gpm)

Maximum
Drawdown (ft)Initial Final

286.0' bgs 0.2 3.45 57.3 4.59 0736 1013 0.72 gpm 3.57

Total Pumped:108 gallons

Pump Moeel:Grundfos 1.5 HP submersible pump

Troll Serial Number and Pressure Range (PSI and depth):In-situ Level TROLL 700-vented Serial 812103 70m/231ft 100 PSI

Comments:
- Two intervals of well development were planned based on the screen length, but there was large drawdown during
development of the lower interval and insufficient water to permit development of the second interval.
- The troll depth started at 3.45' on 03/06/2023 the pump's power was set at the lowest level possible to prevent the well
from being pumped dry, however, the water depth continued to decrease throughout the morning until the last
measurement read -.12'. At that point the well had been developed so the pump was turned off.

Prepared By:

0 V\ d,_ ey pa--a .,--- Oska7 1.3
Print Name Signature ‘ Date

Reviewed By:

5141000i-\ ott n L - 20 2,1SI 3 

1gnaturePrint Name Si ate

For Office Use Only

OR Doc Type: WMU Code(s):
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Photo Archive Log for 299-W19-127 (C9605) 

  

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 
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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 
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 Photo Not Taken 

240 – 245 ft bgs 245 – 250 ft bgs 

  

250 – 255 ft bgs 255 – 260 ft bgs 

 Photo Not Taken 

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 – 290 ft bgs 

  

290 – 295 ft bgs 295 – 300 ft bgs 
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300 – 305 ft bgs 305 – 310 ft bgs 

  

310 – 315 ft bgs 315 – 320 ft bgs 

  

320 – 325 ft bgs 325 – 330 ft bgs 
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330 – 335 ft bgs 335 – 340 ft bgs 

  

340 – 345 ft bgs 345 – 350 ft bgs 

  

350 – 355 ft bgs 355 – 360 ft bgs 
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360 – 365 ft bgs 365 – 370 ft bgs 

  

370 – 375 ft bgs 375 – 380 ft bgs 

  

380 – 385 ft bgs 385 – 390 ft bgs 
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390 – 395 ft bgs 395 – 400 ft bgs 

  

400 – 405 ft bgs 405 – 410 ft bgs 

  

410 – 415 ft bgs 415 – 420 ft bgs 
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420 – 425 ft bgs 425 – 430 ft bgs 

  

430 – 435 ft bgs 435 – 440 ft bgs 

 

440 – 445 ft bgs 
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Appendix B 

Well Documentation for 299-W19-128 (C9606) 
 

• Well Summary Sheet for 299-W19-128 

• Well Construction Summary Report for 299-W19-128 

• Borehole Log for 299-W19-128 

• Geophysical Log Data Report for 299-W19-128 

• Well Survey Data Report for 299-W19-128 

• Well Development and Testing Data Sheet for 299-W19-128 

• Photo Log for 299-W19-128 
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Page  1  of 3WELL SUMMARY SHEET

Well ID: 09606
Project: 2Monitoring Wells 200-UP-1 OU

CONSTRUCTION DATA

Well Name: 299-W19-128
Location: 535 m NW of U-plant

Description

Surface Completion:
4 x 4 x 0.5 ft concrete pad with
brass survey marker and protective
monument (3.52 ft ags - 1.55 ft bgs)
WA Ecology Tag #: BMS753
Construction Materials:
Type 1L Portland Cement:
0.0 ft bgs - 10.17 ft bgs
#8/12 Bentonite Crumbles:
10.17 ft bgs - 253.08 ft bgs
3/8" Bentonite Pellets:
253.08 ft bgs - 255.95 ft bgs
#12/20 Filter Pack Silica Sand
255.95 ft bgs - 292.2 ft bgs
Bentonite Grout Slurry:
292.2 ft bgs - 367.7 ft bqs
Natural Fill:
367.7 ft bqs - 371.5 ft bgs
Bentonite Chips:
371.5 ft bqs - 384.8 ft bqs
Bentonite Slurry:
384.8 ft bqs - 411A ft bqs 
Well Materials: 
4.5" OD TP-304/304L Sch lOs Blank:
2.19 ft ags - 258.60 ft bgs 
4.5" OD TP-304 20-slot (0.020") 
Screen: 
258.60 ft bgs - 288.65 ft bgs 
4.5" OD TP-304/304L Sump/Cap:  
288.65 ft bgs - 29115 ft bgs 
Hole Dimensions: 
10.5" OD Temp, Casing:128.4 ft bgs 
9.25" OD Temp Casing:218.5 ft bgs 
12019ilempCasinga17Siftbgs_
6.02" ODTemp Casing. 410.5 ft bgs 
4.85" OD Core barrel: 411.4 ft bgs 
Reported By:

Ellen Whitney 
Print Name

Reviewed By:

_A01310 tvie,
Print Name

Diagram

Geologist II 
Title

Depth
in Feet

0

25

Start Date: 03107/2023
End Date: 05/25/2023

GEOLOGIC/HYDROLOGIC DATA

Graphic
Log 

Lithologic Description (ft bgs)

0 5 ft:Silty Sandy Gravel
"7.'w 5 -10 ft: Sandy Gravel

(50 10 -15 ft:Silty Sandy Gravel
15- 25 ft:Sand

25 - 35 ft: Gravel

LcgrX,
50 50 - 55 ft: Silty Gravel

75

100 • ••• •
• •: :• .•

125

C 

35 - 40 ft: Silty Sandy Gravel
.4 40 - 50 ft:Gravel

55 - 85 ft: Sandy Gravel 

85 - 125 ft: Slighty Silty Sand

. • • .
. • • • .. •

Note:  ags = above ground surface
bgs = below ground surface

125 -135 ft: Silt

o  135 -140 ft:Silty Gravel 
140 -155 ft:Silty Sandy Gravel 

150

155 160 ft:Silty Gravelly Sand 

(35
1;•%%.7efi'

175 - 185 ft:Gravel

160 -175 ft: Sandy Gravel

Title gna ure

10/23/2023 
Date

11/ /23 
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: C9606 I Well Name: 299-W19-128 Project: 2 M Wells 200-UP-1 OU
CONSTRUCTION DATA

Depth Lithologicin Feet

GEOLOGIC/HYDROLOGIC DATA

Description Diagram Graphic 
Log,_, Description (ft bgs)

Surface Completion: le,
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i
1

.::,?,16,

175 -7ii...
...': Q160

'
- 175 ft: Sandy Gravel

4 x 4 x 0.5 ft concrete pad with go 175 - 185 ft: Gravel

brass survey marker and protective
monument (3.52 ft ags - 1.55 ft

200 -----.4z-.-

_i..cgs.‘b-•

225 -;'-

-

-7:185

, ..
c.• .. ..195

N:... .°47..0.
:c.-;., •.:::.
::•.:v••••

..c..;:0.6.'9.. ̀'Ors'. 
or ,,..,•_,..
•-:',-`s•f'-,c?,220

'

- 195 ft: Sandy Gravel

bgs) WA Ecology Tag #: BMS753
- 200 ft: Gravelly Sand

Construction Materials: 200 - 220 ft: Sandy Gravel

Type 1 L Portland Cement:
0.0 ft bgs - 10.17 ft bgs
#8/12 Bentonite Crumbles:
10.17 ft bgs - 253.08 ft bgs - 225 ft:Silty Sandy Gravel
3/8" Bentonite Pellets: :0Won 225 - 240 ft: Sandy Gravel
253.08 ft bgs - 255.95 ft bgs %.L

%•14.
4ll, .. 0 -- . a#12/20 Filter Pack Silica Sand

255.95 ft bgs - 292.2 ft bgs 9 0 .°.. .67240- 245 ft: Silty Sandy Gravel
Bentonite Grout Slurry:

,-,•-:.,,
..... .:c245 - 270 ft: Sandy Gravel

292.2 ft bgs - 367.7 ft bgs 250

-•,kA.,-.4a

, ..:P.::\)::
...a 

.p_-;.:..
fi g; 

.c-

S.,..-.:*; o
-:•-e.';. 6..

.:-.7:;_,N,270

clb:7-
• .---fe-
lircZ

Natural Fill:
367.7 ft bgs - 371.5 ft bgs Depth to Water = 263.2 (05/23/23)
Bentonite Chips: '•1.1

r*:  1.:
LI
(

275r  
.   
1-:

•

1

371.5 ft bqs - 384.8 ft bqs . - 290 ft: Silty Sandy Gravel
Bentonite Slurry: •- --....,:,--(

-,?:4>:-;:,:g

-77-

384.8 ft bqs - 411.4ft bqs   •
1 -:

Well Materials: --,-
...c.,'..-.-r.295

290 - 295 ft: Silty Gravel

/'

j: 4
)

, ,
, ,

e e 1
e' /I

A
//I• •

4.5" OD TP-304/304L Sch 105 Blank: - 305 ft: Silty Sandy Gravel
2.19 ft ags - 258.60 ft bqs 300 -.•,°,7,••

_......,.., • e
. 0 .

' ,̀---:;-.743054.5" OD TP-304 20-slot (0.020") - 310 ft: Silty Gravel
Screen:

:..
•I-1k1;310

-.-1,L.7.--•-„,:• :.&315
'!.4 
•

- 315 ft: Silty Sandy Gravel
258.60 ft bgs - 288.65 ft bgs - 340 ft: Gravel
4.5" OD TP-304/304L Sump/Cap:
288.65 ft bgs - 291.65 ft bgs 325

350

375

_•!):?.6,-,;(2.-.
- • - .- ,. 1,,i .• .
. •:\.)-•

Hole Dimensions:
10.5" OD Temp Casing:128.4 ft bgs `17-z.--. -c7.,,

- ..7=--
f,

- .
.!.%_7 ,;.:6'

' f..03-.. ,. .

340 - 375 ft: Silty Gravel
9.25" ODTemp Casing:218.5 ft bgs

.

B.20" OD Temp Casing:317.6 ft bgs 
6.02" OD Temp Casing:410.5 ft bgs
4.85" OD Core barrel: 411.4 ft bgs

a
r

Note:
_.. .7

7..÷.1_,
-_e- --F,

QT.

• •.?,F21:0.-,.,-,-.:. 
''385

ags = above ground surface P

hgs = below ground surface
le'
1// 375 - 385 ft Silty Sandy Gravel
r,r

v
- 395 ft: Silty Gravel

A-6006-992 (REV 0)
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WELL SUMMARY CONTINUATION SHEET Page 3 of 3

Well ID: C9606 Well Name: 299-W19-128 Project: 2 M Wells 200-UP-1 OU
CONSTRUCTION DATA

Depth
in Feet

GEOLOGIC/HYDROLOGIC DATA

Description Diagram
Graphic
Log

Lithologic Description (ft bgs)

Surface Completion: I . /1
r,' "II. ,',1I/ i i
irri

375

400

- ,74375- 385 ft: Silty Sandy Gravel
4 x 4 x 0.5 ft concrete pad with brass

_-,- (
;,0...

• -.C'
  -
r----'3_-=7/3oo
.-,,,,q,c_

survey marker and protective

7
monument (3.52 ft ags - 1.55 ft bgs) 85 - 395 ft: Silty Gravel
WA Ecology Tag #: BMS753

395 - 410 ft: Sandy Silt
Construction Materials: = •-
Type 1L Portland Cement: ----:-.,--•

^0.0 ft bgs - 10.17 ft bgs Total Depth: 411.4 ft bgs
#8/12 Bentonite Crumbles:
10.17 ft bgs - 253.08 ft bgs

425

450

475

500 
'4111141

525

550

575

3/8" Bentonite Pellets:
253.08 ft bgs - 255.95 ft bgs
*12/20 Filter Pack Silica Sand
255.95 ft bgs - 292.2 ft bgs
Bentonite Grout Slurry:
292.2 ft bgs - 367.7 ft bgs
Natural Fill:
367.7 ft bgs - 371.5 ft bgs
Bentonite Chips:
371.5 ft bgs - 384.8 ft bgs
Bentonite Slurry:
384.8 ft bgs - 411.4 ft bgs

Well Materials:
4.5" OD TP-304/304L Sch 10s Blank:
2.19 ft ags - 258.60 ft bgs
4.5" OD TP-304 20-slot (0.020")
Screen:
258.60 ft bgs - 288.65 ft bgs
4.5" OD TP-304/304 L Sump/Cap:
288.65 ft bgs - 291.65 ft bgs

Hole Dimensions:
10.5" OD Temp Casing:128.4 ft bgs
9.25" OD Temp Casing:218.5 ft bgs
8.20" OD Temp Casing: 317.6 ft bgs
6.02" OD Temp Casing. 410.5 ft bgs
4.85" OD Core Barrel:411.4 ft bgs
Note:All temporary casing has been
removed from the ground.
ags = above ground surface
bgs = below ground surface

A-6006-992 (REV 0)
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WELL CONSTRUCTION SUMMARY REPORT
Start Date: 03/07/2023

Finish Date: 05/25/2023

Page: 1 of 1

Well ID: C9606 Well Name: 299-W19-128 Ecology Tag #: ams753

Location: 535 m NW of U-plant Project: Install of 2/200-UP-1 00 Monitoring Wells

Drilling Company: Cascade Drilling, LP Other Companies: GRAMNW, CPCCo, Bay West LLC

Driller:

Efelito Rauch

License #:

2839

Geologist(s): Ellen Whitney, Dan Charbonneaux, Mikheil

Tatishvili, Samie Foster, Ryan Bailey

TEMPORARY CASING AND DRILL DEPTH DRILLING METHOD

Size

(in.)

Joint Type

(Wld or Thd)

Interval

(ft.)
Shoe Size

(OD/ID) (in.)
Type of Drill Rig HOLE DIAMETER (in.) / INTERVAL (ft.)

10.5 Thd 0.0 -128.4 10.5/9.625 Sonic Diameter: 10.5 From:0.0 To: 128.4

9.25 Thd 128.4 -218.5 9.25/9.19 Sonic Diameter: 9.25 From:128.4 To: 218.5

8.20 Thd 218.5 - 317.6 8.20/7.32 Sonic Diameter: 8.20 From:218 . 5 To: 317.6

6.02 Thd 317.6 -410.5 6.02/5.20 Sonic Diameter: 6.02 From:317.6 To: 410.5

Sonic Diameter: 4.85 From:410. 5 To: 411.4

Total Drilled Depth: 411.4 Hole Dia @ TD: 4.85 Total Amount of Water Added During Drilling: 75 gallons

COMPLETED WELL

Permanent Casing Construction Material

Size & Material
Depth
(ft.)

Slot Size
(in.)

Type
Intervals (ft.)

Annular Seal/FilterPack

Volume

(ft.')
Mesh

Size

4.5" TP-304 sch lOs Riser 2.2 ags -258.60 N/A Cement Grout 0.0 -10.17 5.1 1/L

4.5" TP-304 V-Wire Screen 258.60 -288.65 0.020 Bentonite Crumbles 10.17 -253.06 119.6 #8-20

4.5" TP-304 sch 10; Sump
elk

288.65 -291.65 N/A Bentonite Pellets 253.08 -255.95 1.5 3/8"

- Filter Pack 255.95 -292.2 8.25 #12/20

Bentonite Slurry -292.2 367.7 12.6 N/A

- Natural Fill 367.7 -371.5 5.6 N/A

- Bentonite Chips 371.5 -384.8 2.2 Medium
C

Fo/-2,,

.?"2"3
Bentonite Slurry 384.8 -411.4 5.5 N/A

-- --

OTHER ACTIVITIES

Well Straightness Test Results: Passed (05/03/2023)

Well Development Date: 5/22/2023 Well Decommissioned? Yes No0
Saturated Thickness: 28 .6 Date: --

Pumping Rate (gpm): 3.08, 4.36 Description:

Total Volume Purged: 5272.77 Decommissioning Profile Attached? Yes No la

Drawdown: 4.14, 7.17 Static Water Level: 263.2 Date: 05/23/23

COMMENTS/REMARKS

All depths listed as below ground surface unless otherwise stated.

bgs = below ground surface, ags = above ground surface.

Title: Geologist II

Ellen Whitney ( C thAD 7-->
( 

1/4

Reported By Print 

../z...

nature D e

Title: 37

kirtluild ol:ti4A/ tibizi
Reviewed By Print Signature Date

- -r-

FOR OFFICE USE ONLY

OR Doc Type: WMU Code(s):

A-6003-658 (REV 2)
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P,

DepthSample

Repo By:

kg_
Print

BOREHOLE LOG

a Location:
Referenceu Pcin

Sample Description:_
invent Cla ssifloation, Grain Size Distribution, Color, Moisture Content,

ularity, Mineralogy, Particle Size,Reaction to MCI, Other

F 
.{.%4 rya

5  tom -
to

Rovimived By:
Digitally signed by TOLLEF WINSLOW (Affiliate)TOLLEF WINSLOW (Affiliate) Date:2023.08.22 14:28:33 -07'00'

Print Name Title

Pag

Date:

Comments:
Depth of Casing, Drilling Method,

ambling Method, Sampler
Level, Other

Signature

For 0 is U Only
OR Do Type: o e(s):

A-6003-642 (REV 1)
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BOREHOLE LOG (Cont.) Page 7.- of 2-1
Date: 3 / I 3/7,"Well ID: COILOC„ Well Name: Eclat .... 0 tes - as Location: s .1, 5 f% Nil V., 0 p V- i 0 1_,N

Depth
(ft)

Sample
Graphic
Log

Sample Description:
Depth

Sampling

Comments:
of Casing, Drilling Method,
Method, Sampler Size, Water

Level, Other

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

GIS *lib,:

45 3

.. .
• 15 2-5 ' bus 5 --el C5 Scr-,c t2_

—

-
—

4 r .e
• • '.
• •. . .

4 : • .

:  .., .

'. • : = - •
4 4."•••,4

• .4
'

4 4

 • •44 . •. .
j • . :*.%. • ' • 4. . . ,
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• •.:...%_____N:S1904101.
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.
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•4.
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9 CVICP`
49 40 '11A • A
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.,...,10 v•v..1.1 10/-4g/5,0•94e.!0 r'yt.,•5
I 01 

m_i_s 
: 101 •tg, to -A Cc 14 -}-1.-....e- INA C /I

Z.'S I 5/3 \t ou.,,.. 14,......h., "Ar)
-
_
—

151_4.
+to 1,-)0,. CI. ern, Atu-C_ 0 20Sli vi, : 1 a 0 5. \.. ck-anne.S.

4
1-0 ‘- 2.5 ticets. 5 . Ov• •--1, S4- .i.o .". ex

—

—

25

-
—

—

-

Z......,..:7.---3511 : (Cjt35 0-4 tov• $1 %Jr .,
GYm... 2...1% .— clOpim.a_maa $0.44.-a.,
1,., ..‘c Jo". OA' re..54_ L,...‘C do -3 5 p•elj Pi eLlt... 925 6 t.

eis osia

5,..,6 ...Y4 el ia...t s_r_kito.t. c.,_ ritri
r: ‘2•44•441.• 4 : ~-4-s: At- i 0 o V.
S.4% A.7... 4e •-r1.w..t. 1.4. '6 " %.• .••••t ‘1

4= ° 40,.-
----,

so ....Liu $...6a-..r 4- 5...lo v.."-r) 101- r golf't
,_ i

-
-
-

100

0, 4 a.
.0' 400* (40 -1 •

., . •
.
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 Ad 1-6.4 5 100-40 +0ei.„446

vac v._ s -044... ss,"..40s, 54-14,40 ioN 2r 44 cli ,,,...)0.,„,
,

30 -' 35 6$s . Pe P-rm-4( : 2- rsmos-,...Pkck.' LA- 0150
--
_

aiS ShVglp.F

• 49.410 / So.,.)
41 0

(C)
6C) 42

C3C19

0 00 0

0 0
0e?)

0 ....ti-,. . rj
'4. 
0

431.., a4 4. ; ea."
:46;- :?:P.

0 04,___s„..1 4- zs /6".••% ()Orli pr1 4 I..491 J)  Lt,  4f64,

.J* )6609̂46 .4.4 61̂  L ‘ti
ifoo

1 2-5 -I 517- 54.0.....__Ar__..4;AL_h_lmw.......
14 (A vo,-, 
5; Pr •• lo ob.& t c o •.+, -.is 1 c«.'1,01•1" itreir.) ._

—

—

—

eti.k., 9ss Is,3e.3

-
—

-
Reported By:

C 11 € %.-. kr%) L; 4 1••,4-1=-1 age-D10%)5k t% 1.7.... ..----
ature

sh_siii2-3Print Name Title " Date

A-6006-993 (REV 0)
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BOREHOLE LOG (Cont.) Page 3 21_of

Date: 3/i v.tov,

op u- 101. 00-440
Well ID: C 96.09 Well Name: 2..c‘ csi — ,,..,101 _1,2 2) Location: 539 rji,,./

Depth

(ft)
Sample

Graphic

Log

Sample Description:
Depth

Sampling

Comments:
of Casing, Drilling Method,
Method, Sampler Size, Water

Level, Other

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

121S 5/15

CI 3/13/1-1

.:: ' ..,
.

:' .

. -t100

V, . i:
0 0
0 . 0

00
9 o
0 0

117149-1Ch
(9 a 1:3

00-
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0 -
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• 0,- 1 . so-L.K.:1---6 to -A 5 ; Or' i crl 50--4,
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0 — Li-
9 -7-.T.'
:= ::
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Reported By:

E Ht.. 1", 1,•--z 4- vNe-,-1
g/2-5/207-1

_0,e4.1s;_k__11
Print Name Title 

_-•11101111.r.r Date
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BOREHOLE LOG (Cont.)
Page Li of 21

Date: , ii 3/2_023
Well ID: C q G oh, Well Name: vi cl - usi 9 %1eo Location: 15r,, 10 u....1 0.4-, %., et. ak,st

Depth
(ft)

Sample
Graphic
LOg

Sample Description:
Depth

Sampling

Comments:
of Casing, Drilling Method,
Method, Sampler Size, Water

Level, Other

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

.1GIS SM/14

•• : ,. SO "•'' 55 ' %ell, V 14-1 ei. -...-4-% &I )s ,0 V%4 C- 2•3 rel

_

Ma. i - Cis,•,.....1 , 301. Sa4 go/. 54 %-t 4 e NV . co-j••---tI 
ooh.

• . ..
. 

. 

.

P...." .e)

4 ,f1;! , :

: 
 

.1, .

e5i. -_: .0• . ,F....4.,
195  °: :g1
-.11?-4
..0.0?..T
, ,D."

ii...„. 0 , l'

...9:.. ' 

;_i.!_-c, 

g"
C:j '

- 

oA
1;:a

Clrev-. : 2-- '4 S.y." ' it I% 5 *1 (4, 4...dts Sm..,0 
" 1 (aye, 6fia,--t 1 e ti. 4 II

' MOS-til swk, 04...vt/VealP., 4.'1 'An  100•/.rol
66,,,5 va I # V "C. IC',
4/4 : VP fi,..e. 411 V Ce_...or" SAE pa . ,...

4g, Voh..14

I

C904' 54 ap,ss.oie se .1.... erZ 5" tc4,-.. I.N.L_ 04,0 tnri/
6,04cf_i_. A al. eiki. 3 oi..F) a .$1,

A'N. - V.A.,lik wdti_tot,..-_LZ.5 1 -4 A k:ist-A- a...,,
.,:rv...s (A ,..,
5; It,. 101%4 4 (..‘‘) "y 5, Co... 4-5 c.1.-.74-s,
.f eii CAO .• , \ft tr r • VI. 4c.1 be‘" .
mod <1-.44 • a .• A- oar I a •
01.44449,, c o, • o 0 f a
 -1-11•"" 

'b

5 S -- *ter $S 
1--

cut,e s -d., Cis-•e-Cs L. ' 4s> ili-ck-. 04S \at 5cg

oot

tot.Leetto

, -
Couattg

6 Q'a t
-4 e,-;:. •
1-:,.#,,f.,•;
"f. • , • ,i,
, ";•°.' el.
,. A c e,4..

,

.. . t. ° .'6
.11' ft od ie

'

- 1,
• I 'et,/

, , - 
., 
.

t 0. ,2

P, q-°,,

e, a 1:• -1.;
/ •••,' ,6 

? 
,

, n 6 ,py ,•,,,
v o, .

'. bl

' d
0 - 
'/' tel.

4'
- s . 0G I,. , ',.
',ft • 5r:,,

.-'11 6 i
i+o" k '',71‘g
'

T! .... '

'',6 6„eiy,

MO; 5+. 5 5 */. sev4A-44 3S l• ere..4.1 loY• SI 14-,C-,......et: 2..-- 7-0...0.,
s 

i,„,j4,%t %,,...•4-t.e t 2. a...ft
f, /
!IV ©re: atvz_ .4--0 4e si,,,h4,,

cave..., ,...6 cr., sc., ..,), .-...4),„ Uri. tbs /So 4. r reit' tritik II 5•0,i I -cram(mica-A 10,4,,,, r.: 10o/. „.,4,....4., .s t WO 6 c,f-
4 /6 „Le_ Maw) Of-ei 1 s r.) tilib- 4- halal, •

-

_

-

1

-7

-

1,
 So,,,J: • z.s -1 sis t o .-k Ai ,.& %,,.." - 1-k _ 4 e i if

gini---v---C ''----‘4.-±t200 or 5o f41  ..., --C Lie 0't
co -4u0'54- Join 5..6 s ... +____d_07 io 4- <7i er:

•/ sot r m.,.. ‘2.0.5,,, I- or-i . ,Scri. rby . • “ IC e 01 , PC- 
Ft ::01 ,i'Zi POI. Ce..!eiSfp-hr 3. la

1%.-it Si Vi- I 100 5C, 40 e•if 4%-e-4 •••-.5.-is No Ar•c1-4,--c_ ce‘i.ec
c-s p_tv,-‘ b- t-, 47 'R-e, 1 4- q 5 %

e_l-ev—k---001 ,-,c1;01
0)60- 4,5' 6hiss.. ni01.34 bo4 • & 0.4, s3o-I.CI, 0 °Le c, tr-00-4 1...4.

10 1. s11.1-, C-.7 r-04....e.1 7.Z-- ‘1... "%in 64.4.4. Jcorn, 10O co.-P.N.-4$ etr Aro)

eAtoovT-___6_-_

_

-15
—

-

tI___ % oft r-v4 ..14:6Agaverl\ e-a-1
' )41, (Pei . Sen . 5..#10 Orli 40 5.1:2 ,,-INI,_i

mod. lic..% r. yin . nit C.1')4. 3 me-e• is 5o
ASS - 60 tots

,, ..,. i

''''' 'IS 1041cs: Nib COLC-CAr"ei g 'Jo A ir-ck.".t. (01‘..e_tomtit,"

cr o ert Si.,... wL.u.ge_s_si401 S - 160 I le. i.t7 42,f ; 4v ii,.. t .4 i 1.5 g 0 - i 0,0,:ri4. 940- c. 5' 6 ts .
, 1.,,i3L,,,ev0 q5 - 2)6 6 to • No s --tple • A f rem" s;m14, 41,30.,t 10,e_,ctReported By:

_Ent,. 1,-.1 Vv; # 1.... A . 0
/ 0414

\---a SA ,/ V 743
\ i C. ivirtOdi o,•(<1.1- _B___ -,--- :::--D-Print Name Title ......---- pature Dgte

A-6006-993 (REV 0)



SGW-69369, REV. 0

B-11

BOREHOLE LOG (Cont.)
Page S of 7-1

Date: 3/1y/2441.3

U -- 10‘. eb.,..4C"
Well ID: ColG 0 6 Well Name: 2. cot °I - id ti. its Location: 535 0.1 0 tei ea

Depth
(ft)

Sample
Graphic
Log

Sample Description:
Depth

Sampling

Comments:
of Casing, Drilling Method,
MetLhod,lSothampler Size, Water

er

Sediment Classification, Grain Size Distribution, Color, Moisture Content,
Sorting, Angularity, Mineralogy, Particle Size,Reaction to HCI, other
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Reported By:
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BOREHOLE LOG (Cont.)
Page of 2140

Date: 3,/14 /2-013
Well ID: Cel4 0 L. Well Name: 2.c19 - e,..) 19 - 12.e Location: S 35 0, 04.4 0 ,k u_ et .....A.

Depth

(ft)
Sample

Graphic

Log

Sample Description:
Depth

Sampling

Comments:
of Casing, Drilling Method,
Method, Sampler Size, Water

Level, Other

Sediment Classification, Grain Size Distribution, Color, Moisture Content,
Sorting, Angularity, Mineralogy, Particle Size,Reaction to HCI, Other
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B-13

BOREHOLE LOG (Cont.)
Page 1 of 2_1

Date: vim 2_
02.3Well ID: Cal 4,0C. Well Name: _1,41— 1,45.... ms Location: 53 s on /.31,..a 0-F U— p 46.44"

Depth
(ft)
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Graphic
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Sample Description:
Depth
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Comments:
of Casing, Drilling Method,
Method, Sampler Size, Water

Level, Other

Sediment Classification, Grain Size Distribution, Color, Moisture Content,
Sorting, Angularity, Mineralogy, Particle Size,Reaction to HCI, Other
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SGW-69369, REV. 0

B-14

BOREHOLE LOG (Cont.)
Page 1 of 24

Date: 04.40. mrs
Well ID: Cm,04 Well Name: 91Cioounek.. VZ Location: ts va NW 4 v.A.,4,

Depth
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Sample

Graphic
Log

Sample Descriotion:
Depth

Sampling

Comments:
of Casing, Drilling Method,
Method, Sampler Size, Water

Level, Other

Sediment Classification, Grain Size Distribution, Color, Moisture Content,
Sorting, Angularity, Mineralogy, Particle Size,Reaction to HCI, Other
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SGW-69369, REV. 0

B-15

BOREHOLE LOG (Cont.)
Page % of 1-3

Date: 04..147. hy4t3
Well ID: (A6064 Well Name: At- unt‘-tatc Location: 5.35v4 OA/ s( (9 91,.d-

Depth
(ft)

Sample GraphicDepth
Log

Sample Description:

Sampling

Comments:
of Casing, Drilling Method,
Method, Sampler Size, Water

Level, Other

Sediment Classification, Grain Size Distribution, Color, Moisture Content,
Sorting, Angularity, Mineralogy, Particle Size,Reaction to FICI, Other
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SGW-69369, REV. 0

B-16

BOREHOLE LOG (Cont.)
Page 142 of 2-1

Date: 03- Art. s023
Well ID:0406 Well Name: pig- wii- ay Location:53g vA Nivi 04, 0 Pt}.

Depth
(ft)

Sample
Graphic
Log

Sample Description:
samDepth
Sampling

Comments:
of Casing, Drilling Method,
Method, Sampler Size, Water

Level, Other

Sediment Classification, Grain Size Distribution, Color, Moisture Content,
Sorting, Angularity, Mineralogy, Particle Size,Reaction to HCI, Other
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B-17

BOREHOLE LOG (Cont.)
Page IA of 21

Date: OS. A I • c50-45
Well ID CA606 Well Name: Mq, wvi, IA% Location: Sag _1444. v pliwf.

Depth

(ft) Sample
Graphic
Log

Sample Description:
Depth

Sampling

Comments:
of Casing, Drilling Method,
Method, Sampler Size, Water

Level. Other

Sediment Classification, Grain Size Distribution, Color, Moisture content,
Sorting, Angulanty, Mineralogy. Particle Size,Reaction to HCI, Other
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B-18

BOREHOLE LOG (Cont.)
Page  La _of  21 

Date: 03. 21_ 1093
Well ID: Lat606 Well Name: tAtt-Viltek- %xi Location: 5.56 ..,,, 144 64 0 16,4-

Depth
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Graphic
Log

Sample Description:
samDepth

piing

Comments:
of Casing, Drilling Method,
Method, Sampler Size, Water

Level, Other

Sediment Classification, Grain Size Distribution, Color, Moisture Content,
Sorting, Angularity, Mineralogy, Particle Size,Reaction to HCI, Other
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BOREHOLE LOG (Cont.)
Page t of 25

Date: OS.474.oa
Well ID: 0,606 Well Name: $.9,4,- wv4,- OS Location: OS .4 All ot V Aft*

Depth

(ft)
Sample

Graphic
Log

Sample Description:
Depth

Sampling

Comments:
of Casing, Drilling Method,
Method, Sampler Size, Water

Level, Other

Sediment Classification, Grain Size Distribution, Color, Moisture Content,
Sorting, Angularity, Mineralogy, Particle Size,Reaction to HCI, Other
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BOREHOLE LOG (Cont.)
Page 14- of 2-1

Date: CI 3 • A4 - AV3

Well ID: C.4606 Well Name: ARA- wvt- titiS . I Location: 535 i,v. gig of () 1964".

Dep(ft)th
Sample

Graphic
Log

Sample Description:

Sa mDepliinttig
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oMfeCthaosidngSaDmri
pllilnegr ISV:zeethovvd,ater

Level, Other

Sediment Classification, Grain Size Distribution, Color, Moisture Content,
Sorting, Angularity, Mineralogy, Particle Size,Reaction to HCI, Other
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BOREHOLE LOG (Cont.)
Page IS of 2I

Date: as. A . aVirS
Well ID: ckcpob Well Name: 7.141- wwt- ‘X-ft I Location: SSG w. 144 .4.. (t it/6v*

Depth
(ft)ii

Sample
Graphic
Log

Sample Description:
Depthcamp..ng

'-'

Comments:
of  Drilling Method,
Method, Sampler Size, Water

Level, Other

Sediment Classification,,Grain Size Distribution, Color,. Moisture Content,
Sorting, Angularity, Mineralogy, Particle Size,Reaction to HCI, Other
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BOREHOLE LOG (Cont.)
Page 16 of 2.%

Date: 05. 30. AoA3

Well ID: co k &of, Well Name: Act _ vitg- us Location: 533 w. tAvif 4 U vv.*

Depth
(ft)

Sample
Graphic
Log

Sample Description:
Depth

 Sampling

Comments:
of Casing, Drilling Method,
Method, Sampler Size, Water

Level, Other

Sediment Classification, Grain Size Distribution, Color, Moisture Content,
Sorting, Angularity, Mineralogy, Particle Size,Reaction to HCI, Other
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B-23

BOREHOLE LOG (Cont.)
Page 11 of 2%

Date: 04.03-01,43

Well ID: 04.606 Well Name: acto,-ymi-%J.8''Location:635 at Mid of U Rowe

Depth

(ft)
Sample

Graphic
Log

$ ample Description:
s Depth
ampling

Comments.
of Casing, Drilling Nethod,
Method, Sampler Size, Water

Level, Other

Sediment Classification, Grain Size Distribution, Color, Moisture Content,
Sorting, Angularity, Mineralogy, Particle Size,Reaction to HCI, Other
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B-24

BOREHOLE LOG (Cont.)
Page It of 2-1

Date: 04. 11..1023
Well ID:C/tGas Well Name: A1q-wW-U8 Location: 5S5 -44 Nw 4 U 4,64.4-

Depth Graphic Sample Description:

Sampling

Comments:

Method, Sampler Size, Water
Level, Other
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BOREHOLE LOG (Cont.)
Page A of 2-1

Date: pt. il . las

Well ID eAcAl6 Well Name: 2.4VH,,m- US Location: 535 w. tJ .1 u ft.*

Depth
(ft)

Sample
Graphic
Log

Sample Description:

SamppeLthg

Comments:

oMfeCthaosding aDmriplilliegr Size, Waterter
Level, Other

Sediment Classification, Grain Size Distribution, Color, Moisture Content,
Sorting, An Mineralogy, Particle Size,Reaction to HCI, Other
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BOREHOLE LOG (Cont.)
Page J•ct of 23

Date: pg.-. ti-.. Aprs

Well ID: G Uoi, I Well Name: 3.4%-umft-141- I Location: 535 vat Ov1 .1- 0 etovit-

Depth

(ft)
Sample

L

Log
Log

Sampie Description:
Depth

Sampling

Comments:
of Casing, Drilling Method,
Method, Sampler Size, Water

Level, Other

Sediment Classification, GrainSize Distribution, Color, Moisture Content,
Sorting, Angularity, Mineralogy, Particle Sae,Reaction to FiCI, Other
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Page /I of  2.1, BOREHOLE LOG (Cont.)
Date: 04-. 1 g.A9g3

I Well ID: C4E.o4. Well Name: gig-um-I 2.6 Location: mujo,‘ (Hum-

Depth
(ft)

Sample
Graphic
Log

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

Sorting, Angularity, Mineralogy, Particle Size,Reaction to HOt, Other

Comments: 
Depth of Casing, Drilling Method,

Sampling Method, Sampler Size, Water
Level, Other
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2439 Robertson Drive  •  Richland, WA 99354  •  www.baywest.com 

299-W19-128 (C9606)

Log Data Report

Borehole Information 

Log Date1 04/19/2023 Filename C9606_HG-NM_2023-04-19 Site 200-UP-1 OU

DTW2 (ft) DTW Date 
DTW 

Source 
Drill Date3 

Total 

Depth4 (ft) 
Depth Datum 

265.75 04/04/2023 Bay West 04/18/2023 411.4 Ground Surface 

New borehole drilling is commonly accomplished using a telescoping method. Geophysical logging is conducted 

through each casing string, often including short overlaps with previous log runs. During well completion, the 

temporary drill casing is removed, and the permanent casing is installed. Geophysical logging is conducted through 

the temporary casings so that completion materials do not affect the data. This report presents results from 

geophysical logging through the temporary drill casings. 

Casing Information 

Casing Type Drill Type 

Stickup 

(ft) 

Diameter (in.) Thickness 

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

Reinforced 

Threaded Steel 
Cascade Sonic TC5-NA 10.51 10.01 0.25 2.4 AGS6 128.4 BGS7

Reinforced 

Threaded Steel 
Cascade Sonic TC-NA 9.27 8.77 0.25 2.36 AGS 218.5 BGS 

Reinforced 

Threaded Steel 
Cascade Sonic TC-NA 8.10 7.58 0.26 3.05 AGS 317.6 BGS 

Reinforced 

Threaded Steel 
Cascade Sonic TC-NA 6.00 5.50 0.25 0.17 AGS 410.5 BGS 

Borehole Notes 

The onsite geologist provides the current borehole total depth and casing depths daily via an email report. If 

accessible, the logging engineers measure the casing wall thicknesses using an ultrasonic thickness gauge, the 

outside diameters using a circumference tape, and then calculate the inside diameter.  

Those field measurements are made to compare against more detailed dimension measurements made on April 28, 

2021, for the 10.51-in. casing, June 28-30, 2021 for the 8.10- and 9.27-in. casings, and December 11, 2018 for the 

6.02-in. casing. For consistency between boreholes using this specific type of steel casing, the detailed 

measurements were used for casing corrections during data analysis and are reported in the table above. 

According to the onsite geologist daily email report, DTW was measured at 276.4 ft BGS the day before logging of 

the third casing string commenced, and after pumping associated with a water sample. Water inside the casing was 

encountered at 265.75 ft BGS during neutron moisture logging of the third string. 

Logging Equipment Information 

Logging System Gamma 5Pb Type He-3 (CPN 503DR) (NMLS8) 

Effective Calibration Date 02/07/2023 Serial No. H34055445 

1 Log date, by convention, is the final date of geophysical logging. 
2 Depth to water inside casing during logging. 
3 Drill date is the date when drilling is completed prior to logging of the final casing string. 
4 Total depth is the reported depth of the borehole prior to logging of the final casing string. 
5 Temporary casing 
6 Above ground surface 
7 Below ground surface 
8 Neutron Moisture Logging System 

HGLP-LDR-1281, Rev. 0 
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Calibration Reference HGLP-CC-242, Rev. 0 Logging Procedure 
SGRP-PRO-OP-53024, Rev. 0, 

Change 4 

 

Logging System Gamma 5Tb Type 60% Coaxial HPGe9  (SGLS10 )  

Effective Calibration Date 02/08/2023 Serial No. 54-TP-13441B 

Calibration Reference HGLP-CC-244, Rev. 0 Logging Procedure 
SGRP PRO OP 53023, Rev. 0, 

Change 5 

 

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

Effective Calibration Date 02/23/2023 Serial No. 48-TP50478A 

Calibration Reference HGLP-CC-252, Rev. 0 Logging Procedure 
SGRP PRO OP 53023, Rev. 0, 

Change 5 

 

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

Effective Calibration Date 01/24/2023 Serial No. H340207279 

Calibration Reference HGLP-CC-241, Rev. 0 Logging Procedure 
SGRP-PRO-OP-53024, Rev. 0, 

Change 4 

SGLS Log Run Information 

Log Run 4 5 Repeat 6 7 Repeat 

HEIS Number 1022312 1022313 1022314 1022315 

Date 03/16/2023 03/16/2023 03/22/2023 03/22/2023 

Logging Engineer Thurnau/Spatz Thurnau/Spatz 
Thurnau/C. 

Meisner 

Thurnau/C. 

Meisner 

Start Depth (ft) 0.00 44.00 126.00 209.00 

Finish Depth (ft) 128.00 57.00 219.00 219.00 

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 
C9606FTb202303

16AV00CAB1 

C9606FTb202303

16AV00CAB1 

C9606FTb202303

22AV00CAB1 

C9606FTb202303

22AV00CAB1 

Start File AD000000 BD004400 AD012600 BD020900 

Finish File AD012800 BD005700 AD021900 BD021900 

Post-Verification 
C9606FTb202303

16BV00CAA1 

C9606FTb202303

16BV00CAA1 

C9606FTb202303

22BV00CAA1 

C9606FTb202303

22BV00CAA1 

Depth Return Error (in.) NA HIGH 2 NA HIGH 4 

Comments None None None None 

SGLS Log Run Information 

Log Run 12 13 Repeat 14 15 Repeat 

HEIS Number 1022316 1022317 1022318 1022319 

Date 04/05/2023 04/05/2023 04/19/2023 04/19/2023 

Logging Engineer 
Thurnau/C. 

Meisner 

Thurnau/C. 

Meisner 
Thurnau/Spatz Thurnau/Spatz 

 
9 High-purity germanium 
10 Spectral Gamma Logging System 

HGLP-LDR-1281, Rev. 0 
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Log Run 12 13 Repeat 14 15 Repeat 

Start Depth (ft) 216.00 280.00 310.00 365.00 

Finish Depth (ft) 315.01 291.00 410.00 375.00 

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 
C9606DRc202304

05AV00CAB1 

C9606DRc202304

05AV00CAB1 

C9606DRc202304

19AV00CAB1 

C9606DRc202304

19AV00CAB1 

Start File AD021600 BD028000 AD031000 BD036500 

Finish File AD031501 BD029100 AD041000 BD037500 

Post-Verification 
C9606DRc202304

05BV00CAA1 

C9606DRc202304

05BV00CAA1 

C9606DRc202304

19BV00CAA1 

C9606DRc202304

19BV00CAA1 

Depth Return Error (in.) NA HIGH 4 NA HIGH 1 

Comments None None None None 

NMLS Log Run Information 

Log Run 1 2 3 Repeat 8 

HEIS Number 1022320 1022321 1022322 1022323 

Date 03/15/2023 03/16/2023 03/16/2023 03/22/2023 

Logging Engineer Thurnau/Spatz Thurnau/Spatz Thurnau/Spatz 
Thurnau/C. 

Meisner 

Start Depth (ft) 0.00 106.00 100.00 126.00 

Finish Depth (ft) 108.00 128.00 113.00 220.00 

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 
C9606FPb202303

15AV00CAB1 

C9606FPb202303

16BV00CAB1 

C9606FPb202303

16BV00CAB1 

C9606FPb202303

22AV00CAB1 

Start File AD000000 BD010600 CD010000 AD012600 

Finish File AD010800 BD012800 CD011300 AD022000 

Post-Verification 
C9606FPb202303

15AV00CAA1 

C9606FPb202303

16CV00CAA1 

C9606FPb202303

16CV00CAA1 

C9606FPb202303

22BV00CAA1 

Depth Return Error (in.) HIGH 2 NA 0 NA 

Comments None None None None 

NMLS Log Run Information 

Log Run 9 Repeat 10 11 Repeat NA – all below 

HEIS Number 1022324 1022325 1022326  

Date 03/22/2023 04/04/2023 04/04/2023  

Logging Engineer 
Thurnau/C. 

Meisner 

Thurnau/C. 

Meisner 

Thurnau/C. 

Meisner 
 

Start Depth (ft) 210.00 218.00 260.00  

Finish Depth (ft) 220.00 265.75 265.00  

HGLP-LDR-1281, Rev. 0 
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Log Run 9 Repeat 10 11 Repeat NA – all below 

Count Time (sec) 15 15 15  

Live/Real R R R  

Shield (Y/N) N N N  

MSA Interval (ft) 0.25 0.25 0.25  

Log Speed (ft/min) NA NA NA  

Pre-Verification 
C9606FPb202303

22AV00CAB1 

C9606DMc20230

404AV00CAB1 

C9606DMc20230

404AV00CAB1 
 

Start File BD021000 AD021800 BD026000  

Finish File BD022000 AD026575 BD026500  

Post-Verification 
C9606FPb202303

22BV00CAA1 

C9606DMc20230

404BV00CAA1 

C9606DMc20230

404BV00CAA1 
 

Depth Return Error (in.) HIGH 2 1/2 NA HIGH 2  

Comments None None None  

Logging Operation Notes 

Zero depth reference is ground surface. The maximum SGLS logging depth achieved was 410.0 ft. terminating 

approximately 0.5 ft above the reported casing depth. The maximum NMLS logging depth was 265.75 ft, 

terminating after entering water. 

Centralizers were installed on the sondes during logging. All field verification checks passed their respective 

acceptance criteria. SGLS verification measurements were acquired in the KUTh-115 and KTh-02 field verifiers.  

Analysis Notes 

Analyst R. Spatz & A. Pope Date 8/5/2023 

Reference(s) SGRP-PRO-OP-53040, Rev. 1, Chg. 2; SGRP-PRO-OP-53051, Rev. 0, Chg. 3 

Where SGLS data were acquired through a single casing, steel casing thickness corrections were applied using the 

thicknesses indicated in the Casing Information table. Over the following depth intervals, spectra were acquired 

through two overlapping casing strings and combined casing thickness corrections were applied:  from 126 to 

128.5 ft in the second-string log (0.50-in.), from 216 to 218.5 ft in the third-string log (0.51-in.), and from 310 and 

317.5 ft in the fourth-string log (0.51-in.).  Where spectra were acquired in open-hole conditions, no casing 

corrections were applied. A water correction was applied to all SGLS data below 265.75 ft. 

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

determine count rates. Radionuclide concentrations were calculated using two EXCEL templates identified 

as Rc_20230223_CC252_assay_HEIS and Tb_20230208_CC244_assay_HEIS. These templates employ efficiency 

functions and corrections for system dead time as determined by annual calibration. 

Wall thickness and OD11 corrections were applied to the NMLS data acquired in the 0.25-in. thick by 10.51-in. OD 

and 9.27-in. OD casings. Corrections were also made for data acquired in the 0.26-in. thick by 8.10-in. OD casing. 

Integrated with the casing diameter and thickness corrections is an initial count rate correction for a sediment 

composition of a 50-50% ratio of basalt fragments to quartz sand (HGLP-OTH-028).  

NMLS data are reported in both cps12 and vol%13 moisture. Count rate normalization and conversions from count 

rate to vol% moisture was performed using EXCEL templates identified as 

Pb_Cascade_Sonic_MCNP_assay_HEIS and Mc_Cascade_Sonic_MCNP_assay_HEIS. These templates also 

provide corrections for the steel-reinforced casing joints typical of Cascade sonic drill casings. 

 
11 Outside diameter 
12 Counts per second 
13 Volume percent 
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It is important to note that the gamma data uncertainties are reported at 2 standard deviations, and the moisture data 

uncertainties are reported at 1 standard deviation. 

HGU14 is an empirical unit of gamma activity used 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). 

General Statement about Neutron Moisture Data Presentation and Reporting 

Raw neutron count rates are normalized to what is referred to as the “standard tool,” as described in 

HGLP-OTH-028. The purpose of normalizing the count rates is to correct for the differences in response 

characteristics between different detectors that may be used in the same borehole. Data plots of normalized neutron 

count rates include an axis label to indicate that the data are normalized. Neutron count rates are loaded to 

HEIS-GPL as a “raw” data type. 

Calculated vol% moisture results are presented in the data plots in a dark cyan color where data were acquired in 

borehole environments that were within modeled calibration conditions during logging. Valid borehole 

environments are described in HGLP-OTH-028. Across discrete depth intervals where neutron moisture data are 

known or strongly suspected to have been acquired in borehole conditions outside of the modeled calibration 

range, vol% moisture values are still presented, but are plotted in red. Where such data occur, brief explanations 

are included in the log data reports.  

For log runs where all neutron moisture data are collected outside of modeled calibration conditions (typically 

where borehole diameter is greater than 12-in. OD, or casing is dual-wall), the data will only be presented as raw 

count rates. Vol% moisture will therefore not be calculated or loaded to the HEIS-GPL database. 

It has been observed in most borehole logs where neutron moisture data have been acquired through 12-in. OD 

sonic casing that the algorithm for calculating vol% moisture across thickened casing joints results in exaggerated 

corrections. Where this occurs, vol% results are presented in the data plots and loaded to HEIS-GPL without 

qualification. However, the depths where joints occur are indicated in the results section of the report. 

It is ultimately incumbent on the data user to review this report as well as any qualifiers associated with the results 

loaded to HEIS-GPL prior to making decisions based on these results. 

Results and Interpretations 

Cesium-137 (137Cs) was detected continuously from 3 to 14 ft, with a maximum concentration of about 4 pCi/g 

occurring at the 4-ft depth. 

Gamma attenuation caused by the reinforced sonic casing joints occurs every 10 ft, resulting in sharp decreases in 

apparent concentrations and count rates in the natural potassium-40 (40K) and total gamma plots, respectively. In 

casings 1, 2, and 3, the effect starts at about 8 ft and continues downward to about 308 ft. In casing 4, the effect 

continues but is less pronounced, beginning at about 311 ft and extending to about 401 ft. Corrections have not 

been made for the effects of the reinforced casing joints on the SGLS data. 

Radon (222Rn) gas buildup is apparent inside the casing during logging of the second casing string from 126 to 219 

ft. The presence of 222Rn is not an indication of manmade contamination but is derived from the decay of naturally 

occurring uranium. Bismuth-214 (214Bi) decay gamma energies at 609 and 1764 keV are used to assay natural 

occurring 238U concentrations. 222Rn is higher in the 238U decay chain than 214Bi, and when 222Rn gas builds up 

inside the casing, 214Bi will also begin concentrating inside the casing. Evidence of this phenomenon presents as a 

divergence of the 609- and 1764-keV 214Bi assays of 238U concentrations. Radionuclide concentration calculations 

involve energy-specific corrections for both casing and water thickness. The corrections assume the 214Bi is 

entirely within formation, not inside the casing, and therefore the calculated 238U concentrations are overestimated 

proportional to the 222Rn levels inside the casing during logging. 

 
14 Hanford Gamma Unit 
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A mud slurry thickening with depth may have existed inside the casing between about 311 and 315 ft during 

logging of the third casing string. Apparent concentrations of 40K, 232Th, 238U, and cps for Total Gamma all 

increase over this interval. Calculated concentrations and Total Gamma cps from the fourth casing string log data 

are significantly lower over the same interval, supporting this interpretation. 

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 where sediment 

is finer grained.  

Moisture data known or strongly suspected to be acquired in conditions outside of the modeled calibration range 

are plotted in red. This includes data acquired near the end of casing or in open hole, through double casing, within 

formations significantly disturbed by drilling, water added to aid drilling, or where calculated vol% moisture 

exceeds 35%.  

In this borehole, data acquired through or influenced by double casing extend from 126 to about 129 ft (2nd casing 

log), and from 218 to about 219 ft (3rd casing log). Data influenced by proximity of the detector to the bottom of 

casing are from about 127.5 to 128 ft (1st casing log), and from about 218 to 220 ft (2nd casing log). Below about 

264.75 ft (3rd casing log), the proximity of the detector to water inside the casing influences the neutron count rate. 

The natural gamma and moisture repeat plots show good repeatability, indicating that the systems were working 

properly. 

List of Log Plots 

Zero depth reference is ground surface. 

 

Manmade Radionuclides (0-440 ft) 

Natural Gamma Logs (0-160 ft) 

Natural Gamma Logs (150-310 ft)  

Natural Gamma Logs (300-460 ft)  

Combination Plot (0-440 ft) 

Combination Plot (0-120 ft) 

Combination Plot (120-240 ft) 

Combination Plot (240-360 ft) 

Combination Plot (360-480 ft) 

Moisture and Total Gamma (0-160 ft) 

Moisture and Total Gamma (150-310 ft)  

Moisture (0-160 ft) 

Moisture (150-310 ft) 

Total Gamma & Hanford Gamma Unit (0-440 ft) 

Repeat Section of Natural Gamma Logs (44-57 ft) 

Repeat Section of Natural Gamma Logs (209-219 ft) 

Repeat Section of Natural Gamma Logs (280-291 ft) 

Repeat Section of Natural Gamma Logs (365-375 ft) 

Moisture Repeat Section (100-113 ft) 

Moisture Repeat Section (210-220 ft) 

Moisture Repeat Section (260-265 ft) 

Moisture with Uncertainties (0-160 ft) 

Moisture with Uncertainties (150-310 ft) 
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Moisture with Uncertainties
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Moisture with Uncertainties
299-W19-128 (C9606)
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WELL SURVEY DATA REPORT

Project: Prepared By:
Neil P. Fastabend

Company:
CPCC

Date Requested:
05/25/23

Requestor:
Steven E. Imhoff (CPCC)

Date of Survey:
06/01/23

Surveyor / Company:
Lawrence B. Munnell / CPCC

Description of Work:

Obtained final survey coordinates (C/L

Casing) and elevations of Well C9606 (299-

W19-128) located west of U-Plant in 200W

Area.

Horizontal Datum: NAD8 3 (91)

Vertical Datum: NAVD88

Units.. Meters

Hanford Area Designation: 2 0 OW

Coordinate System: Washington State Plane Coordinates (South Zone)

Horizontal Control Monuments:
Washington State Reference Network

Vertical Control Monuments:
2W-170 (CPCC) and 2W-49 (CPCC)

Well ID Well Name Easting Northing Elevation

C9608 299-W19-128 567002.55 135254.98 Center of Casing

210.175 Top Inner 4"Casing, N.Edge

210.481 Top Outer Casing, N. Edge Stamped "X"

209.737 Brass Survey Marker

Notes:

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

Equipment Used: Trimble R8 RTK GPS
Trimble DiNi 12 Level

Surveyor Statement:
...___—__. ...

I, Lawrence B. Munnell, a Professional Land

Surveyor registered in the State of Washington

(Registration No. 16216), hereby certify

this report is based on a field survey

performed by me, or under my direct _,
supervision. IP'

GI. B.

41 110 V

i . 4

r 
_  ,, ''l
 

i,,,ip

i 
foie .

d . SO
.
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WELL DEVELOPMENT AND TESTING DATA

Well ID:. c rep g Well Name: 2 9 y_v/7... 'al Date: 5 / 30 /20

Location: 5 3 ; ,„ Al ti ..e 0 Plat, IL

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

Has the well been surveyed? 0 Yes K No Does the well have a cement pad? ®Yes No

Initial Conditions

A

."-- Protective (Outer) Casing
Date Start of Job End of Job

STATIC WATER LEVEL:
1 C round Level
i Pad Surface Permanent Casing

Date: c al/23
243.0 1 Pi

04,...._..it;,("ii,,,,

Date: 5 /a 2. /2 3 w ?i. 1
263.RO A iv

Aa 3. (2.,
DEPTH TO BOTTOM:

Date:
5/11 /2.3 /r 

4PO'

2. f 6.0a 1.axNr
.. o'l 

,----"---V-44-41
B = 1../f

rt-syyt i, 33_Date: 5/x./?. H.....„!!...-*•°14fir-e-1411-'
Top 01"

2.'48•0 4 wei 64/4,1 37-7nar
Intake Depth

(ft bgs)
Specific Capacity

(gpm/ft)
Troll Depth

(ft bwt)
Turbitidy (NTU) Pump

Start
Pump
Stop

Pumping Rate
(gpm)

Maximum
Drawdown (ft)Initial Final

f/,//A3
9.9 5.84 . 013 .2fs 4.64

Ova, the
t.i:..P

0v-er Arg.. •
1.4..15- 7: a0 /4:5-7 . 3 8.44./4.,0 "2. ‘ . 44

_fz/Lcal
2 cr 6.. 74 . o7 3 2.4t4.5 4

ova" me
/...,'..//i 2.77 7: 2.9 /4: (4

?afti 9.10

I.72atiot 2 C/ e
ff if, 4 iA:f5

SiZrafif: ti

l. aOtellAs4:e
.11.:f .ZU

13 2 CO. 44
oeer Mc.
L ,m47

, se 1/10,2.,

1-7-5 773 (s• : 2 7 1 f: o0 2.144d/wig 2-3.0 3a i‘.I.4
5,./7/2.3

.33 28 4. 34
0V.,' it k•

L.,•,..,:d 975 q :/o 15:00
Clat. YIP: 27

4.17/a4,,,,.., 12.632 64 .f4

Total Pumped. y ,1, 72, 77#4.1

Pump Model: 614mic(P 5 5 t.Q .. 320 .7; HP hal An Az 2.1414.
Troll Serial Number and Pressure Range (PSI and depth): /#11.. '6 /74. 

cs, 17 5‘,5 1-6,74 
,a1 a, 
41,,t. arta

Comments:

69s 
z thc )64,7, grate) 1/444t.

Prepared By: f . i 4 47 fa,

•tEls1-*. e g C(-(-0' / 9 m auti.iiiww>c _‘••,--,--,----;ar-- / /..i / 2..v?,3
Print Name Signature / Date

Reviewed By:

/V/ P/er i ()kV, e c-. /o431.2 3
Print Name Signature / Date

For Office Use Only

OR Doc Type: WMU Code(s)•

Page 1 of 1 A-6005-205 (REV 3)
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WELL DEVELOPMENT AND TESTING DATA

Well ID. 6 q 60 6 I Well Name: 2.9 g• ... we 9 _ /2_ 6 Date: 5/3,9 /2,3

Location: 5 3i. .0 /k/k/ 0P 0NOVI-
Reference Measuring Point (unless otherwise noted): TOP OF OUTER CASING (TOC)

Has the well been surveyed? 0 yes @No Does the well have a cement pad? ()Yes 0 No
Initial Conditions i

Protective (Outer) Casing
Date Start of Job End of Job

i

ound Leve

,--

STATIC WATER LEVEL.

Date: Pad Surface  --Permanent Casing

Date:

- 3, PDEPTH TO 
BOTTOM:A 

Date: B= _7(11
= 1 ,3 3Date:

ovi-
60

Intake Depth
(ft bus)

Specific Capacity
(gpm/ft)

Troll Depth
(ft bwt)

Turbitidy (NTU) Pump
Start

Pump
Stop

Pumping Rate
(gpm)

Maximum
Drawdown (ft)Initial Final

Jes.7vp wog
7.f Aga

1.2...?_1./a

2,72.35 . 1 A 9... 7 I .4 lc • i 3.34 9:2.5 r5:19 3 .0? 4.14
5 .12.z/z3

• 6 / 9.$L6'5 17.1, 5.41 t5-.7,4 1 5 : t ir 4 3 6 7/71. If a.6
_____----

C444114164-

Total Pumped: _ 1•14‘41

Pump Model: •

Troll Serial Number Pressure Range depth):and (PSI and

Comments:

01'

------

Prepared By: 7€0 C' 1/14a3

.cor-ou'l Ap'4,'" /ociivt CLikanq "t"/C -w,lr /6/4/A023

Print Name Signature /Date

Reviewed By:

/Vii-hi //e4C aksee-- . e / iG 2.3.- ,2„

Print Name Signature Date

For Office Use Only

OR Doc Type: WMU Code(s):
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