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1 Introduction 

This borehole summary report provides an overview of the well drilling and construction activities 
performed during installation of two multipurpose wells in the 200-UP-1 Groundwater Operable Unit 
(OU) in the Central Plateau region of the Hanford Site (Figure 1). SGW-60822, Rev. 1, Description of 
Work for the Installation of Five Multipurpose Wells in the 200-UP-1 Operable Unit, FY 2018 
(hereinafter referred to as the description of work [DOW]), is the controlling document for installation 
of five new wells, but only two of the five wells were installed at the time this report was prepared. 
The three remaining wells were postponed due to the extended work control area posted within the 
200 West Area associated with the Plutonium Finishing Plant (PFP) demolition activities. Drilling of 
wells in the PFP work control area has been postponed until PFP demolition activities are complete. 

The two multipurpose wells were drilled, constructed, and developed between January 9 and 
June 25, 2018, by Holt Services, Inc. (Holt) for CH2M HILL Plateau Remediation Company (CHPRC). 
Well site geology, well drilling documentation, and construction documentation services were 
provided by GRAM Northwest, LLC. Geophysical logging services were provided by Huntington 
Ingalls Industries. 

The new wells were installed to monitor the northern extent of the iodine-129 plume and were constructed 
to support future injection or extraction use. Contaminants of concern for the 200-UP-1 OU include 
carbon tetrachloride, uranium, nitrate, chromium (total and hexavalent), iodine-129, technetium-99, and 
tritium. Installation of the new wells supports Ecology et al., 1989, Hanford Federal Facility Agreement 
and Consent Order. The wells were installed in compliance with the Resource Conservation and 
Recovery Act of 1976 and the Comprehensive Environmental Response, Compensation, and Liability Act 
of 1980 (CERCLA). 

Table 1 lists the well names, well identification numbers, Washington State Department of Ecology 
(Ecology) unique well tag numbers, and installation dates for the two new wells. Well summary sheets, 
borehole logs, geophysical log data reports, final civil survey reports, photo logs, and the well 
development and testing data sheets are presented in Appendix A for well 699-39-68 (C9607) and 
Appendix B for well 699-38-64B (C9608). Figure 2 shows the well locations. 

2 Drilling, Sampling, and Well Construction Activities 

This chapter summarizes the field activities associated with installing multipurpose wells 699-39-68 
(C9607) and 699-38-64B (C9608). 

2.1 General Information 

The two new wells were constructed in accordance with WAC 173-160, “Minimum Standards for 
Construction and Maintenance of Wells,” and the CHPRC construction specifications identified in the 
DOW (SGW-60822). All well drilling and construction activities were documented in daily field activity 
reports, and borehole geology was logged. The sampling activities are outlined in DOE/RL-2014-27, 
Sampling and Analysis Plan for Remediation Wells in the 200-UP-1 Operable Unit (hereinafter referred 
to as the sampling and analysis plan [SAP]).  
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Figure 1. Hanford Site Map 
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Table 1. Project Well Identification and Drilling Date Summary 

Well ID 
Well 
Name 

Well Installation Date 
Ecology Well 
Tag Number Start Finish 

C9607 699-39-68 1/22/2018 6/25/2018 BKG 076 
C9608 699-38-64B 1/9/2018 4/3/2018 BKG 075 

Ecology = Washington State Department of Ecology 
ID = identification 

 
 

 
Figure 2. Locations of the Five Planned 200-UP-1 OU Multipurpose Wells 
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2.1.1.1 Drilling 
Boreholes C9607 and C9608 were drilled with a Foremost DR-241 and a Foremost DR-24HD1 dual 
rotary drill rig, respectively, operated by Holt. Each was drilled with a 16 in. outer-diameter (OD) carbon 
steel starter casing, and then downsized and drilled to total depth (TD) with 12 in. OD carbon steel casing. 
The boreholes were drilled using a combination of a 15 in. tricone bit, a 15 in. under-reamer bit, an 11 in. 
tricone bit, and an 11 in. under-reamer bit. All temporary casing was advanced as close as possible to TD 
with a 12 in. OD and 11.5 in. inner-diameter shoe. The boreholes were drilled approximately 3.0 m (10 ft) 
into the Ringold Formation member of Wooded Island – lower mud unit (Rlm). 

2.1.1.2 Sampling 
Sampling was conducted in accordance with the DOW (SGW-60822) and the SAP (DOE/RL-2014-27). 
Geologic grab samples were collected and archived at 1.5 m (5 ft) intervals and at major lithologic 
changes during the drilling of each borehole. Archive grab samples were placed in labeled pint-size glass 
mason jars and in labeled chip tray compartments for storage. Additional grab samples were collected 
every 1.5 m (5 ft) once water was encountered and then composited into 6.1 m (20 ft) sieve analysis 
samples. Sieve analyses of the composited samples were performed to determine particle-size 
distribution, and the results were used to help select the final filter pack and well screen slot size. 

Three split-spoon soil samples were collected at each borehole within the saturated zone for chemical 
analysis. During drilling, six groundwater samples were collected at C9607 and four groundwater samples 
were collected at C9608. The groundwater samples were collected to identify the vertical distribution of 
contamination in the aquifer. A post-development groundwater sample also was collected during final 
development of each well. All samples collected for chemical analysis were collected by CHPRC nuclear 
chemical operators. Section 2.2 provides additional well-specific sampling information. 

2.1.1.3 Geophysical Logging 
The two 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 the 
soil moisture in the vadose zone. Each borehole was drilled using 16 in. and 12 in. temporary casing. 
The 16 in. temporary casing was logged prior to downsizing, and the 12 in. casing was logged after 
drilling was completed. 

2.1.2 Health and Safety Screening 

The health and safety screening included radiological field screening and air monitoring for volatile 
organic compounds (VOCs) and lower explosive limit (LEL), as discussed in the following sections. 

2.1.2.1 Radiological Field Screening 
A radiological control technician (RCT) performed radiological surveys twice daily (once in the morning 
and once in the afternoon) during drilling, construction, and development activities. The RCT conducted 
the surveys using standard radiological field screening instruments to detect any contaminants with 
alpha, beta, or gamma radiation on drill cuttings, geologic samples, temporary casings, and any other 
equipment that was used downhole. Radiological contamination was typically not detected during drilling 
activities at either borehole, except while constructing C9607. During construction at C9607, the last 
three pieces of 16 in. temporary casing pulled out of the ground had readings of 6,000 disintegrations 
per minute (dpm), and the drill stem had readings of 3,500 dpm. The three pieces of casing and drill stem 

                                                      
1 DR-24 and DR-24HD are tradenames of Foremost Industries LP, Calgary, Alberta, Canada. 
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were placed in the radiological materials area at the end of the project for later disposal, as advised by 
the RCT. 

2.1.2.2 Air Monitoring for Volatile Chemicals 
Atmospheric monitoring was performed twice daily by an industrial hygiene technician during drilling 
activities (once in the morning and once in the afternoon). The industrial hygiene technician used 
a photoionization detector and a multi-gas meter to confirm acceptable atmospheric conditions during 
drilling. Conditions monitored using the photoionization detector included total VOCs; and conditions 
monitored using the multi-gas meter included carbon monoxide, hydrogen sulfide, LELs, ammonia, and 
oxygen. LEL wellhead monitoring was required prior to welding activities. Areas monitored for VOCs 
included the driller’s breathing zone near the wellhead, the wellhead or source, any fresh drill cuttings and 
geologic samples, and any other areas of potential concern. 

Very low to nonexistent levels of the monitored agents were detected downhole during drilling activities. 
VOCs were not detected in the breathing zone at either borehole location. Additionally, the LEL was 
never above 0% at either of the borehole locations. 

2.1.3 Well Construction and Development 

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

2.1.3.1 Screen and Casing Materials 
Each well was constructed using 8-1/16 in. OD, 8 in. inner-diameter, Schedule 10S Type 304/304L 
stainless-steel blanks, screens, and sumps. Screens used at both wells were continuous vee-wire wrap with 
50-slot (0.050 in.) apertures, and each well used a 3.0 m (10 ft) sump (i.e., 3.0 m [10 ft] of blank with 
a welded endcap) located below the lowest screened interval. Section 2.2 provides further details on the 
construction materials used for each well. 

2.1.3.2 Well Completion 
A straightness test was conducted in each well with a tool that was 6.1 m (20 ft) in length with 
a 10-3/4 in. OD. The test was conducted prior to setting the permanent well in accordance with 
WAC 173-160 requirements. 

The screen size and filter pack size used for construction were determined based on sieve analysis 
results, geologic borehole logs, and intended well use. The two wells were constructed with a filter 
pack consisting of 8-16 mesh Colorado silica sand. The filter pack was settled using a dual-flange 
surging method. 

The annular seals for the two wells used 3/8 in. coated bentonite pellets immediately above the silica filter 
pack of the uppermost screened interval as an approximate 0.9 m (3 ft) seal, followed by granular 
bentonite 8-20 chips. The granular bentonite was placed from the top of the bentonite pellet seal to 
approximately 3 m (10 ft) below ground surface (bgs). Type I/II Portland neat cement was used for the 
surface seal and was placed from the top of the granular bentonite to the ground surface. Any remaining 
unfilled annular space was filled with high-strength concrete during well pad construction. 

The permanent casing was then surrounded by a stainless-steel protective monument with a unique 
Ecology well tag number riveted to the monument. Each well had a 1.2 m by 1.2 m by 15.2 cm 
(4 ft by 4 ft by 6 in.) thick concrete pad constructed around the wellhead protective monument. The wells 
are located within the center of the concrete pad with a brass surveyor’s marker (stamped with the well 
name, identification number, and date of final construction) imbedded on the northern side of the pad. 
The monuments have a lockable cap, and the lock hasps were positioned to face northward. Four steel 
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posts (1.8 m [6 ft] long and 7.6 cm [3 in.] diameter, all of which are removable) were placed at the four 
corners of each concrete pad with 0.9 m (3 ft) stickup for wellhead protection. The posts for each well 
were painted yellow in accordance with ANSI Z535.1-1991, Safety Color Code, for increased visibility of 
physical hazards. Section 2.2 provides further details on well construction.  

2.1.3.3 Final Well Development 
Final well development for the two wells was conducted during construction activities, after the filter 
pack was added and settled and before the bentonite seal was placed. Each well was developed using 
multiple 6.1 m (20 ft) development intervals with an electric submersible pump. The groundwater was 
pumped while water quality parameters (turbidity, conductivity, dissolved oxygen, pH, and temperature) 
were monitored. Each development interval was completed when the turbidity read <5 nephelometric 
turbidity units (NTUs) and the remaining water quality parameters stabilized. A LevelTROLL 700 
data logger was used to record the drawdown and recovery data during development activities. Table 2 
provides the final water quality data for each well interval. Appendices A and B, respectively, provide the 
well development and testing data sheets for each well. 

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

2.2 Well-Specific Information 

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

2.2.1 Well 699-39-68 (C9607) 

Well 699-39-68 (C9607) was installed between January 22 and June 25, 2018. The borehole was drilled 
to a TD of 140.71 m (461.65 ft) bgs on February 26. Drilling began on January 22 using a Foremost 
DR-24 dual rotary rig. The temporary casing used was 16 in. OD and 12 in. OD carbon steel with welded 
joints. The 16 in. casing was advanced to a depth of 61.49 m (201.74 ft) bgs on January 24. The 12 in. 
casing was advanced to a depth of 140.14 m (459.79 ft) bgs on February 26. 

Sampling at C9607 included collecting soil samples for geologic archival purposes, composited soil sieve 
samples for determining particle-size distribution (sieve analysis), three split-spoon samples for chemical 
analysis, and six groundwater samples for chemical analysis. Geologic archive soil samples were 
collected by the field geologist at 1.5 m (5 ft) intervals and at lithology changes throughout the borehole. 
Samples for sieve analysis were collected as 6.1 m (20 ft) composites of each 1.5 m (5 ft) soil grab sample 
from the top of the water table to the top of the Rlm. Split-spoon samples were collected approximately 
3.0 m (10 ft) below the water table and at every other water sample depth (approximately every 6.1 m 
[20 ft]) to TD. Groundwater samples were collected at approximately 6.1 m (20 ft) below the water table 
and at approximately every 6.1 m (20 ft) thereafter to TD. Static water was tagged at 96.80 m 
(317.60 ft) bgs on June 11. 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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C9607 699-39-68 

6/5/2018 
through 
6/6/2018 317.30 

448.74 174 200 20.08 7.50* 675 9.48 7.48 21.8 34,800 

6/6/2018 407.74 82 210 20.60 4.13 686 11.12 7.54 22.8 17,220 
6/7/2018 365.74 29 210 18.97 4.16 692 9.95 7.50 21.3 6,090 

C9608 699-38-64B 

3/19/2018 
through 

3/22/2018 327.95 
394.83 428 75 32.10 4.77 773 9.05 7.72 18.9 33,790 

3/22/2018 384.47 77 75 31.91 4.86 756 9.89 7.50 16.2 5,775 

* The CH2M HILL Plateau Remediation Company buyer’s technical representative and hydrogeologist approved the >5 NTU parameter for the first development interval.  
bgs = below ground surface  
gpm = gallons per minute 
ID = identification 
NTU = nephelometric turbidity unit 
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Table 3. Sample Summary for Well 699-39-68 (C9607) 

Sample 
Date 

Sample 
Interval 

Sample Depth 
(ft bgs) 

Sample 
Medium 

Sample 
Method 

HEIS 
Number 

2/8/2018 I-001 333.97 Water Pumped 
B3H7W5, B3H7W6, 
B3H7W7, B3H7W8, 
B3H7W9, B3H913 

2/8/2018 I-002 334.01 – 335.81 Soil Split spoon B3H7W1 

2/12/2018 I-003 343.71 Water Pumped B3H7X0, B3H7X1, B3H7X2, 
B3H7X3, B3H7X4, B3H914 

2/12/2018 I-004 344.60 – 345.10 Soil Split spoon B3H7W2 

2/14/2018 I-005 365.70 Water Pumped B3H7X5, B3H7X6, B3H7X7, 
B3H7X8, B3H7X9, B3H915 

2/13/2018 I-006 365.10 – 365.60 Soil Split spoon B3H7W3 

2/14/2018 I-007 382.52 Water Pumped B3H7Y0, B3H7Y1, B3H7Y2, 
B3H7Y3, B3H7Y4, B3H916 

2/15/2018 I-008 403.41 Water Pumped B3H7Y5, B3H7Y6, B3H7Y7, 
B3H7Y8, B3H7Y9, B3H917 

2/21/2018 Contingency 1 421.53 Water Pumped B3H808, B3H919, B3H806, 
B3H807, B3H805, B3H809 

6/6/2018 Post-development 449.74 Water Pumped B3H800, B3H801, B3H802, 
B3H803, B3H804, B3H918 

bgs = below ground surface 
HEIS = Hanford Environmental Information System 

 
A borehole geophysical survey using the NMLS and the SGLS was conducted at the borehole prior to 
well construction. NMLS was performed from the surface to 60.4 m (198.0 ft) bgs through the 16 in. OD 
temporary casing on January 25 and from 60.1 to 96.8 m (197.0 to 317.5 ft) bgs through the 12 in. OD 
temporary casing on February 28. SGLS was performed from the surface to 60.4 m (198.0 ft) bgs on 
January 25 through the 16 in. OD temporary casing and from 60.7 to 140.5 m (199.0 to 461.0 ft) bgs on 
February 26 and 27 through the 12 in. OD temporary casing. Manmade radionuclides were not detected in 
the borehole. Appendix A provides the geophysical logging report for C9607 (HGLP-LDR-1047). 

Well completion activities began on April 9. Holt performed a straightness test with a 6.1 m (20 ft) 
long, 10-3/4 in. OD tester. The tester passed through the 12 in. temporary casing without binding. 
Well installation began on April 9 using 8 in. inner-diameter, Schedule 10S Type 304/304L stainless-steel 
blank casing, screen, and sump. A total of 45.7 m (150.0 ft) of continuous vee-wire wrap, stainless-steel 
screen with 0.050 in. apertures was used. Stainless-steel centralizers were placed at the bottom and 
top of the screen intervals and at 12.2 m (40 ft) intervals within and above all subsequent screens. 
Table 4 provides information on the well construction materials and associated depths for C9607, and 
Appendix A provides the well summary sheet.  
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Table 4. Construction Summary for Well 699-39-68 (C9607) 

Borehole 
Total 
Depth 
(ft bgs) 

Static 
Water 
Level 

(ft bgs) 

8 in. Diameter, Stainless-Steel 
Well Materials Annular Materials 

Material 
Interval 
(ft bgs) 

Screen 
Slot Size 

(in.) Material 
Interval 
(ft bgs) 

Mesh 
Size 

461.65 317.60 Stainless-steel 
monument +3.30 – 1.70 N/A Portland 

cement 0.00 – 9.50 Type I/II 

Stainless-steel 
blank casing +2.25 – 298.72  N/A Bentonite 

chips 9.50 – 293.73 8-20 

Stainless-steel 
screen 298.72 – 448.72  0.050 Bentonite 

pellets 293.73 – 295.98 3/8 in. 

Stainless-steel 
sump 

448.72 – 458.72  N/A Filter pack 
sand 295.98 – 461.65 8-16 

bgs = below ground surface 
N/A = not applicable 

 
Well development at C9607 was performed during construction, prior to adding the final bentonite seal. 
Development operations were conducted from June 5 to June 7. A total of three intervals at 12.1 m (40 ft) 
increments were needed to complete development using a 30-horsepower (hp) submersible pump. 
The average purge rate for all intervals was 757.1 L/min (200 gal/min). For all development intervals, 
the requirement was to pump until the turbidity decreased to <5 NTUs and until other key parameters 
(specific conductance, pH, and temperature) stabilized. A total of 219,970.3 L (58,110 gal) of water was 
purged during development. Table 2 presents the results for all three stages of development for this well, 
and Appendix A provides the well development and testing data sheet. 

2.2.2 Well 699-38-64B (C9608) 

Well 699-38-64B (C9608) was installed between January 9 and April 3, 2018. The borehole was drilled to 
a TD of 124.89 m (409.77 ft) bgs. Drilling began on January 9 using a Foremost DR-24HD dual rotary 
rig. The temporary casings used were 16 in. and 12 in. OD carbon steel with welded joints. The 16 in. 
casing was advanced to a depth of 59.73 m (195.96 ft) bgs on January 11, and the 12 in. casing was 
advanced to a depth of 124.89 m (409.77 ft) bgs on February 5. 

Sampling at C9608 included collecting soil samples for geologic archival purposes, composited soil sieve 
samples for determining particle-size distribution (sieve analysis), three split-spoon samples for chemical 
analysis, and four groundwater samples for chemical analysis. Geologic archive soil samples were 
collected by the field geologist at 1.5 m (5 ft) intervals and at lithology changes throughout the borehole. 
Samples for sieve analysis were collected as 6.1 m (20 ft) composites of each 1.5 m (5 ft) soil grab sample 
from the top of the water table to the top of the Rlm. Split-spoon samples were collected approximately 
6.1 m, 9.1 m, and 15.2 m (20 ft, 30 ft, and 50 ft) below the water table. Groundwater samples were 
collected at approximately 6.1 m, 9.1 m, and 15.2 m (20 ft, 30 ft, and 50 ft) below the water table during 
drilling; a single groundwater sample was also collected during well development. Static water was 
tagged at 99.91 m (327.79 ft) on April 3. Table 5 provides summary information for samples collected for 
chemical analysis. 



SGW-62438, REV. 0 

10 

Table 5. Sample Summary for Well 699-38-64B (C9608) 

Sample 
Date 

Sample 
Interval 

Sample Depth 
(ft bgs) 

Sample 
Medium 

Sample 
Method 

HEIS 
Number 

1/30/2018 I-001 354.29 Water Pumped B3H6V5, B3H6V6, B3H6V7, 
B3H6V8, B3H6V9, B3H8W9 

1/29/2018 I-002 353.25 – 355.75 Soil Split spoon B3H742 

1/31/2018 I-003 364.33 Water Pumped 
B3H6W0, B3H6W1, 
B3H6W2, B3H6W3, B3H6W4 
B3H8X0 

1/31/2018 I-004 363.74 – 366.24 Water Pumped B3H743 

2/1/2018 I-005 382.34 Soil Split spoon 
B3H6W5, B3H6W6, 
B3H6W7, B3H6W8, B3H6W9 
B3H8X1 

2/1/2018 I-006 382.48 – 384.98 Water Pumped B3H744 

3/21/2018 Post-development 394.83 Water Pumped B3H 6X0, B3H6X1, B3H6X2, 
B3H6X3, B3H8X2, B3H6X4 

bgs = below ground surface 
HEIS = Hanford Environmental Information System 

 
Geophysical logging using the NMLS was performed from the surface to 59.2 m (194.1 ft) bgs through 
the 16 in. OD temporary casing on January 15, and from 58.8 to 106.7 m (193.0 to 350.0 ft) bgs through 
the 12 in. OD temporary casing on February 7. SGLS was performed from the surface to 59.1 m 
(194.0 ft) bgs on January 15 through the 16 in. OD temporary casing. Logging with the SGLS also was 
performed through the 12 in. OD temporary casing over the course of 2 days: from 59.4 to 76.2 m 
(195.0 to 250.0 ft) bgs on February 7, and then from 76.5 to 124.4 m (251.0 to 408.0 ft) bgs on 
February 8. Manmade radionuclides were not detected in the borehole. Appendix B provides the 
geophysical logging report for C9608 (HGLP-LDR-1046). 

Well completion activities began on February 21. Holt performed a straightness test with a 6.1 m (20 ft) 
long, 10-3/4 in. OD tester. The tester passed through the 12 in. temporary casing without binding. Well 
installation began on February 22 using 8 in. inner-diameter, Schedule 10S Type 304/304L stainless-steel 
blank casing, screen, and sump. A total of 30.5 m (100.0 ft) of continuous vee-wire wrap, stainless-steel 
screen with 0.050 in. apertures was used. Stainless-steel centralizers were placed at the bottom and top of 
the screen interval, every 12.2 m (40 ft) within the screened interval, and every 12.2 m (40 ft) thereafter. 
Table 6 provides information on the well construction materials and associated depths for C9608, and 
Appendix B provides the well summary sheet. 

Well development at C9608 was performed during construction, prior to adding the final bentonite seal. 
Development operations were conducted from March 19 to March 22. A total of two intervals at 3.0 m 
(10 ft) increments were needed to complete development using a 30-hp submersible pump. The average 
purge rate for all intervals was 283.9 L/min (75 gal/min). For all development intervals, the requirement 
was to pump until the turbidity decreased to <5 NTUs and until other key parameters (specific 
conductance, pH, and temperature) stabilized. A total of 179,996.3 L (47,550 gal) of water was purged 
during development. Table 2 presents the results for the two stages of development for this well, and 
Appendix B provides the well development and testing data sheet. 
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Table 6. Construction Summary for Well 699-38-64B (C9608) 

Borehole 
Total 
Depth 
(ft bgs) 

Static 
Water 
Level 

(ft bgs) 

8 in. Diameter, Stainless-Steel 
Well Materials Annular Materials 

Material 
Interval 
(ft bgs) 

Screen 
Slot Size 

(in.) Material 
Interval 
(ft bgs) 

Mesh 
Size 

409.77 327.79 Stainless-steel 
monument +3.13 – 1.87 N/A Portland 

cement 0.00 – 10.50 Type 
I/II 

Stainless-steel 
blank casing +2.30 – 295.61 N/A Bentonite 

chips 10.50 – 288.23 8-20 

Stainless-steel 
screen 295.61 – 395.62 0.050 Bentonite 

pellets 288.23 – 291.80 3/8 in. 

Stainless-steel 
sump 395.62 – 405.61 N/A 

Filter pack 
sand 291.80 – 405.20 8-16 

Bentonite 
pellets 405.20 – 408.53 3/8 in. 

Natural fill 408.53 – 409.77 N/A 

bgs = below ground surface 
N/A = not applicable 

3 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. 

3.1 Geology of the 200-UP-1 Operable Unit 

The 200-UP-1 OU underlies the southern portion of the 200 West Area and includes the Environmental 
Restoration Disposal Facility (ERDF). The stratigraphy of this area is comprised of several different 
sedimentary deposits that lie above the Columbia River Basalt Group. The major units that are found in 
the 200 West Area include the following (from youngest to oldest): 

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

 Pleistocene sand and gravel sediments of the Hanford formation 

 Post-Ringold/pre-Hanford fine-grained calcareous sediments of the Cold Creek unit (CCU) 

 Miocene-Pliocene Ringold Formation sediments: 

 Sand and gravel sediments of the Ringold Formation member of Wooded Island – unit E 
(hereinafter referred to as Ringold unit E) 

 Fine-grained sediments of the Rlm 

 Sand and gravel of the Ringold Formation member of Wooded Island – unit A (hereinafter 
referred to as Ringold unit A) 

 Miocene Elephant Mountain Member of the Saddle Mountains Basalt of the Columbia River 
Basalt Group 
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The Pleistocene Hanford formation is divided into three facies including gravel-dominated, 
sand-dominated, and slackwater cataclysmic flood and interflood deposits that resulted from the 
Missoula floods that occurred 15,000 to 12,000 years ago (SGW-60822). The gravel-dominated facies 
are highly mafic due to a basaltic composition, ranging from approximately 50% to 80%. 
The sand-dominated facies consists of approximately 50% mafic and 50% quartz-feldspar that is 
relatively thicker than the gravel-dominated facies and predominantly horizontally laminated of fine- to 
coarse-grained sand. Below the Hanford formation is the CCU, which consists of fine-grained calcareous 
sediments and represents mainstream alluvial, calcic paleosol, side stream alluvial, colluvial, and 
overbank-aeolian environments marginal to the ancestral Columbia River. The Ringold Formation is 
below the CCU and consists of semiconsolidated fluvial silt, sand, and mostly gravels of Ringold unit E, 
along with paleosol and lacustrine clay and silt of the Rlm below Ringold unit E (SGW-60822). For this 
project, drilling did not continue below the Rlm; therefore, the underlying Ringold unit A and Columbia 
River Basalt Group were not encountered. 

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

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

 BHI-01203, Nature and Variability of the Plio-Pleistocene Unit in the 200 West Area of the 
Hanford Site 

 DOE/RL-2002-39, Standardized Stratigraphic Nomenclature for the Post-Ringold-Formation 
Sediments Within the Central Pasco Basin 

 PNNL-13858, Revised Hydrogeology for the Suprabasalt Aquifer System, 200-West Area and 
Vicinity, Hanford Site, Washington 

 WHC-SD-EN-TI-014, Hydrogeologic Model for the 200 West Groundwater Aggregate Area 

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

3.2 Borehole Geology 

This section describes the geologic characteristics and stratigraphic units that were observed from grab 
samples during drilling of the two new boreholes (C9607 and C9608). Appendices A and B provide the 
respective borehole logs. 

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

Due to the drilling method used, grab samples may appear more angular than the actual formation. 
Samples also could consist of less fine-grained sediments due to a graded effect when being lifted out of 
the ground, along with fines being washed away with the water used to aid in cuttings removal and/or 
within the water table (which cause the sample to appear coarser). Samples may also have a weaker 
reaction to 10% diluted hydrochloric acid (HCl) in the presence of water. The following sections discuss 
the determination of estimated stratigraphic unit contacts for each of the borehole summaries.  
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3.2.1 Well 699-39-68 (C9607) 

Well 699-39-68 (C9607) is located south of the 200 West Area, approximately 101.0 m (330 ft) north 
of ERDF. The major stratigraphic units encountered include the Hanford formation, lower CCU, 
Ringold unit E, and Rlm. 

The Hanford formation was observed from just under the drill pad to a depth of 54.86 m (180 ft) bgs. 
The soil classifications for the formation include sand, gravelly silty sand, gravelly sand, and sandy 
gravel. The sand ranged from 60% to 70% felsic, and the gravel ranged from 40% to 50% felsic. 
No reaction to moderate reaction with HCl was observed throughout the Hanford formation. The gravel 
angularity observed was angular to round. Sand grain size ranged from very fine to very coarse (62.5 µm 
to 2 mm). Gravel size ranged from very fine to very coarse pebbles (2 to 64 mm). The maximum gravel 
size observed was 43 mm (very coarse pebble). 

The lower CCU was observed from 54.9 to 93.0 m (180 to 305 ft) bgs, evidenced by strong reactions to 
acid when tested with HCl. Soil classifications observed within the lower CCU include silt, sandy gravel, 
slightly silty-gravelly sand, gravelly sand, sandy silt, gravelly silt, gravelly sandy silt, and silty gravel. 
The sand ranged from 40% to 70% felsic material. Caliche fragments 3 to 8 mm thick were observed 
between 76.2 and 77.7 m (250 and 255 ft) bgs. The gravel ranged from 30% to 70% felsic material. 
The sediment angularity ranged from angular to subrounded. Sand grain size ranged from very fine to 
very coarse (62.5 µm to 64 mm). The gravel ranged from very fine to coarse pebbles (2 to 32 mm). 
The maximum gravel size observed was 25 mm (coarse pebble). 

The contact between the lower CCU and Ringold unit E was at approximately 93.0 m (305 ft) bgs, 
evidenced by weak to no reaction to acid when tested with HCl. The soil classifications for Ringold unit E 
include sandy gravel and gravel. Sand composition ranged from 40% to 80% felsic material. The gravel 
composition ranged from 40% to 60% felsic material. There was weak to no HCl reaction throughout the 
formation. Gravel angularity ranged from angular to round. Sand grain size ranged from very fine to very 
coarse grain (62.5 µm to 2 mm). Gravel ranged from very fine pebbles to small cobbles (2 to 128 mm). 
The maximum gravel size was 76 mm (small cobble). 

The contact between Ringold unit E and the Rlm was at approximately 136.9 m (449 ft) bgs, and the 
Rlm was observed to a TD of 140.71 m (461.65 ft) bgs. The soil classification for the Rlm was mud. 
At 136.9 m (449 ft) bgs and below, there was rigid clay and clay in suspension in the drilling water with 
sand and gravel. The Rlm did not have a reaction when tested with HCl and was yellowish-brown in 
color. Sand grain size ranged from very fine to very coarse (62.5 µm to 2 mm). Gravel ranged from very 
fine to very coarse pebbles (2 to 64 mm). The maximum gravel size was 40 mm (very coarse pebble). 

The final static water level was measured at 96.80 m (317.60 ft) bgs on June 11, 2018. Appendix A 
provides the borehole log for C9607. 

3.2.2 Well 699-38-64B (C9608) 

Well 699-38-64B (C9608) is located south of the 200 West Area, approximately 0.8 km (0.5 mi) 
northeast of ERDF. The major stratigraphic units encountered while drilling included the Hanford 
formation, Ringold unit E, and Rlm. 

The Hanford formation was observed from just under the drill pad to approximately 91.4 m (300 ft) bgs. 
The soil classifications for the Hanford formation include sand, gravelly sand, and gravelly silty sand. 
The overall sand composition was predominantly felsic, ranging from 50% to 70%. The overall gravel 
composition was also predominantly felsic, ranging from 40% to 65% when gravel was present. Sediment 
reactions to HCl ranged from strong to no reaction but were mostly moderate to weak. The sediment 
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angularity ranged from angular to subround. Sand grains ranged from very fine to very coarse (62.5 µm 
to 2 mm). Gravel ranged from very fine to coarse pebbles (2 to 32 mm). The maximum gravel size was 
25 mm (coarse pebble). 

The contact between the Hanford formation and the underlying Ringold unit E was observed by a change 
from sand-dominated to gravel-dominated sediment. Ringold unit E was encountered from approximately 
91.4 to 121.0 m (300 to 397 ft) bgs. The Ringold unit E soil classifications include gravelly sand, sandy 
gravel, silty gravel, and silty-sandy gravel. Sands were angular to subangular, fine to very coarse 
(125 µm to 2 mm), and 50% to 55% felsic. Gravels were angular to subround, 50% to 55% felsic, and 
very fine to very coarse (2 to 64 mm), with a maximum gravel size of 50 mm (very coarse pebble). 
Reactions to HCl within Ringold unit E ranged from strong to no reaction but were mostly nonreactive. 

From 91.4 to 96.0 m (300 to 315 ft) bgs, the gravelly sand was composed of 90% fine to coarse sand and 
10% very fine to fine gravels, was moist, and exhibited a strong reaction to HCl and an overall color of 
dark yellowish-brown. From 96.0 to 100.6 m (315 to 330 ft) bgs, the soil (sandy gravel) was composed of 
50% to 60% medium to very coarse sand, 30% to 40% very fine to coarse gravels, and 10% silt; was wet; 
and exhibited no reaction to HCl with an overall color of dark yellowish-brown. From 100.6 to 108.2 m 
(330 to 355 ft) bgs, the soil (silty-sandy gravel) was composed of 70% to 75% very fine to very coarse 
gravels, 15% to 20% silt, and 10% coarse to very coarse sand; was wet; exhibited no reaction to HCl; 
and had an overall color of dark yellowish-brown. From 108.2 to 120.4 m (355 to 395 ft) bgs, the soil 
(silty-sandy gravel) was composed of 50% to 60% very fine to coarse gravels, 20% medium to very 
coarse sand, and 20 to 30% silt; was wet; exhibited no reaction to HCl; and had an overall color of dark 
yellowish-brown. 

The contact with the underlying Rlm was gradational, indicated by a change in lithology from 
gravel-dominated to silt-dominated. The Rlm was encountered from 120.4 m (395 ft) bgs to the TD of 
124.89 m (409.77 ft) bgs. The soil classification was mud that was moist with high plasticity, exhibited 
no reaction to HCl, and was light olive-brown in color. 

A final static water level was measured at 99.91 m (327.79 ft) bgs on April 3, 2018. Appendix B provides 
the borehole log for C9608. 

4 Waste Management 

Waste generated during installation of the two monitoring 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 the 200-UP-1 Groundwater Operable Unit. 

4.1 Drill Cuttings 

All drill cuttings from boreholes C9607 and C9608 were collected in catch tanks and troughs, with water 
removed when necessary. The drill cuttings were then placed into designated ERDF roll-off boxes. 
Miscellaneous solid waste associated with sampling activities was contained in clear plastic bags and was 
also disposed in the roll-off boxes. The roll-off boxes were then transported to ERDF for disposal at the 
completion of the project. 
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4.2 Purgewater 

Purgewater was generated during well drilling, sampling, and development activities. All purgewater was 
collected and contained at the wellhead until it was transported to the purgewater modular storage units 
using regulated purge trucks in accordance with DOE/RL-2009-39, Investigation-Derived Waste 
Purgewater Management Action Memorandum; 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. 

5 Civil Survey 

The well locations for 699-39-68 (C9607) and 699-38-64B (C9608) were surveyed using 
a Trimble R8 RTK global positioning system and a Trimble DiNi 12 level to collect coordinates. 
Washington State Plane (south zone) North American Datum of 1983 (NAD83) (with the 1991 
adjustment) was used to record the horizontal coordinates; North American Vertical Datum of 1988 
(NAVD88) was used to record the vertical survey data. Wells 699-39-68 and 699-38-64B were surveyed 
on July 19, 2018, and May 24, 2018, respectively. Table 7 identifies the locations of the surveyed wells. 
Survey reports for each well are provided in Appendices A and B, respectively. 

Table 7. Civil Survey Summary 

Well ID 
Well 

Name 
Northinga 

(m) 
Eastinga 

(m) 

Brass Survey 
Marker Elevationb 

(m) 

Top of Casingb,c 
Elevation 

(m) 

C9607 699-39-68 135332.77 569077.90 225.860 226.745 
C9608 699-38-64B 135319.93 569900.22 229.157 229.996 

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

6 Well Acceptance 

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

After the wells were completed, representatives from CHPRC and Holt performed inspections for both 
wells. Work site assessments were conducted for well 699-39-68 on June 26, 2018, and for 
well 699-38-64B on April 24, 2018. Both wells were accepted by CHPRC. 

                                                      
Trimble is a registered trademark of Trimble Inc., Sunnyvale, California. 
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Appendix A 

Well Documentation for 699-39-68 (C9607) 
 

• Well Summary Sheet for C9607 

• Borehole Log for C9607 

• Geophysical Log Data Report for C9607 

• Final Survey Report for C9607 

• Well Development and Testing Data Sheet C9607 

• Photo Log for C9607  
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A-1

WELL SUMMARY SHEET I Page_1_of_3_ 

Well ID: C9607 I Well Name: 699-39-68 I Start Date: 1/17/2018 
Project: 200 UP-1 I Location: ~ 1 OOm N of ERDF I End Date: 6/25/201 8 

CONSTRUCTION DATA 

Description Diagram 

-f...;..~_rf~-~-::-}-:~-1-I-~-;-r~-f-
0

-~:-: :-

10

-:-i~-:-:-:-a:-s- ~" " " •]~! 
survey marker and protective '~1, ,. ' 

i.;;;.m=o.;...n~u._m:..;_e=n;;..;..t~;....;;;;;.;;..;;..;;;;;..a;;;;_;;..~~~-----1 :t~ : } } 
•J_:,, ::,._:_ ', , . -------------- . '~4: 

~~~;~~:~~J~i~~~:~~9ftbas :H ! ll'. 
16" C.S. Wld.Joints = 201.74 ft bos ,t1:i--...... , ... ;:~f: 

,. ,\ I 'vr ---------------- ,it . ,; / 
1-:-;-~

0
_m_;-;-~-~-:-:-e_l_l _M_a_t_e_ri_a_ls_: ---- J l; l :~f 

1---------------------1 i,) '~ · I '~ 1, 
1-2_.2_5_ft_a_1o_s_-_2_98_._72_ft_b __ 10'--s ___ --1 : + f ; ~ f: 
(Continued on page 2) ,r .v l 'vt• 

1-W_e_ll _C_o_m_o_le-t-io_n_M_ a-te- r-ia_l_s_: --- :U: ; :8:· 
--------------- .1,~, ~ ,~ t 
1-C"""'e""'"m.;..;....;a.e-'-"n-"-t __ G_ro _____ ut __________ -~j,•,',~,.• ...,.._....,.,i j 

0.00 ft b'"'S - 9.50 ft b·"'S .. ~ ,r V 
i-,;;;;..;.~..;;..;;;..;;c;...'""~---"'-=--"---'--"-~'""~-------1 // i,' 1 .. 

!~~t~n~:s~r~:~;~ bas :H: l.).!_:: 
:,:c:o:n:ti:n:u:e:d=o:n::o:a:1a:e:2:i)::======== .}~ 1 ~} 

-------------- ")':,• 1 ,~t 
Centralizers are located at 40 ft I, i,r · ,, , 

t-i n_c_r_e_m_e_n_t_s_f_ro_m_t_h_e_t_o ..... ,p_o_f_t_h_e __ : if: · :,E:•. ,~_;_ •. ,,\ 

1-s_um_o_t_o_t_he_to .... ,o_o_f_t_h_e_w_e_ll_. ___ ,c;,:.....,..-.1 :. 

,: , ,( )/ -------------- ,j:{: ¥ ,, -------------- ")'~· 1:tt 
-------------- :(::· :~i .. 

-------------- ~~f: %,f.: 
All 12" and 16" temoorary casino 
comoletelv removed from around 

,, i, ' 

-~,t, ,r ).' 
, , , j, 

, )'~• '~1, 
.. j ,, ' ,· , 
/,i' ' ~), 

aas - above around surface :f j: :,f_, ,~.!,,: 
t---•',__ ___ ,.___------"-"--~;;;;..;;;;_--- ;, t., 

bqs - below oround surface 'l,1, ,r )' 
Reported By: 

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

0-----........ ------------------
- 11~:.:}t,.:: 0 - 15 ft: Gravelly Silty Sand [gmS] 

-¥w; .... ;-----------------4 
- :~-~~ 15 - 25 ft: Sandy Gravel [sG] 

25 ?_: -;:.;:_ -"'~ 
_ ~--~~~-:~?- 25 - 45 ft: Gravelly Sand [oS] 

-~~f ~i:1------------------1 
- ;~,,, (}._.1------------------1 

I~\~.~-: • _-.• 1 

.~.:.t\)~: 45 - 180 ft: Sand [S] 
5o- ?/t::ri: 

~ illl\r,~----------------
75 =1-i~it~:~------------------1 

100 = l!}tf Ji~t----------------1 
- ... ·:·-:::::·:;•::··:.: 

175 = iiril~~?:t-------..-------------1 
Andrew Raulerson Staff Geologist 6/26/2018 

Print Name Title Signature Date 
Reviewed By: 

Je,J6'S;·?uL RicJ1«,v/: 
Print Name /7 I Signature 

~/3/18 
Date 

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

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

WELL SUMMARY CONTINUATION SHEET Page _1__ ot _3_ 

Well ID: C9607 Well Name: 699-39-68 Project: 200 U P-1 
CONSTRUCTION DATA GEOLOGIC/HYDROLOGIC DATA 

Description Diagram _DeFptht Grla~~ic Lithologic Description (ft bgs) 
m ee o!-4 

WA Dept.of EcoloayTaa:BKG 076 ,cf · :~l 
------------- ,ll~ s1, 

.=.:.:·:·::::•:.=.: 45 - 180 ft: Sand [S] 
175- ::·.=:•:·:-::.:·;[----------'----------1 

.. ·:·-:: :::·:;•::·.:.: 
P W II M 

. I , , ,, j., 
_e_rm_an_e_n_t_ e __ at_e_n_a_s_: _ __ 'i"i, 'iA., ~ --:: 180 - 200 ft: Silt [M] 
i--:-( c_o_n_t_i n_u_e_d_fr_o_m__._o_aa __ e__,1 )'-------1 : r )," : ~f ~-=--=--= 

-~-:~-'~-f-;s_aa_R s_is __ e;-9-8-. 7_2_f_t _b-as - --- j f J~ '. = ~=-------==-----==~-=========================== 
8" ID Stainless Steel SO-slot screen ):(..,: -~; J'" 200 _ ~-:~:.~;_- 200 - 210 ft: Sandy Gravel [sG] 
298.72 ft bqs - 448.72 ft bqs ,~ l ,C ~WA~~~'. 210- 215 ft: Sliqhtly Silty Gravelly Sand 
(Continued on paae 3) l , :~ _'"~~~::_:·~)}~_;

4
:·~-r[~(m__.) ...... 1a.__S=-] ---------------1 

-~ ~., - ~-~.-,.: __ ,·.'J-----------------1 

Well Completion Materials: 
(Continued from paqe 1) 
Bentonite Crumbles 
9.50 ft bgs - 293.73 ft bgs 
Bentonite Pellets 
293.73 ft bas - 295.98 ft bas 
8-16 Mesh Silica Sand 
295.98 ft bas - 461.65 ft bas 
(Continued on oaae 3) 

Centralizers are located at 40 ft 
increments from the too of the 
sumo to the too of the well. 

All 12" and 16" temporary casino 
completely removed from around 

aas - above around surface 
bas- below around surface 

i,j, 19"""/ 

,1, "~- 225-~ 
,;., ,: . .~· 
.,(, I ,r I_~"-~-------------~ 
" .... .,; .,, 

)" ' / 
~:,__ ...... ,...t / _ :_ -= 235 - 265 ft: Silt [M] 

,1, '. ,r: 
) , ---~-------------~ 

:1: ,! :t,: 2so--== -_--------------------1 ., ~., , 

,: ' -'~ - ~:--=.___:_--=-_,----------------I 
.,~ :>.. - -=---_ -"[; "/ =------,_---------------1 
1, .,~ ---
): l -~-=--0

~ 265 - 290 ft: Gravelly Silt [qM] 

~1" ,:.. 275-~ -~ -=~----------------1 ~t., ,: , - -f ,, -:=:_O:o -1------------------1 
"' "t,. ~ o_:.-=i~-------------~ "!., .· .,~ ~ 

1., .,~ - o""=--0-

.1,: "v ~~~-:= 290- 295 ft:Gravelly Sandy Silt [gsM] 
":t~· 4.: 300--=~-cs-=: 295 - 305 ft: Silty Gravel [mG] 

~J;i: ~m ~ t:.:.~. 305 - 310 ft: Sandy Gravel [sG] 

:J ];\ I• _ \'$:-;;r 310 - 325 ft: Gravelly Sand [qS] 
:i= :Jr:-· ·t~.;_: __ .-.:, Static water level at 317.60 ft 
J: -~t 325 ~-~:.-J\ (6/11/2018) 
J:· " j:: "?I~~ 325 - 330 ft: Gravel [G] 

-------

:.r Iii\ ~Ult-. -------------1 
.:c J_:_ >\~)~•C-_,..)··.t ----------------1 

ltg: ~~§::j-~!tm. 375-~c.·~-~"),.,J,..,~~i.:.1.-~r----------------1 

A-6006-992 (REV 0) 



SGW-62438, REV. 0

A-3

WELL SUMMARY CONTINUATION SHEET Page _1__ of _L 

Well ID: C9607 Well Name: 699-39-68 Project: 200 UP-1 
CONSTRUCTION DATA 

Description 

WA Dept. of Ecoloqy Taq: BKG 076 

Permanent Well Materials: 
(continued from page 2) 
8" ID Stainless Steel SO-slot screen 
298.72 ft bgs - 448.72 ft bgs 
8" ID Stainless Steel sump 
448.72 ft bqs - 458.72 ft bqs 

Well Completion Materials: 
(Continued from page 2) 
8-16 Mesh Silica Sand 
295.98 ft bqs - 461.65 ft bqs 

Centralizers are located at 40 ft 
increments from the top of the 
sumo to the too of the well. 

All 12" and 16" temoorarv casino 
comoletelv removed from around 

bqs - below around surface 

Diagram 

l 

I , 
! 

; : 

GEOLOGIC/HYDROLOGIC DATA 

_DeFptht GrLa~~ic Lithologic Description (ft bgs) 
1n ee oM 

375
_~>}i340-440ft:Gravel [G] 

~~:-r-o~....,__----------------1 

~~)fr 
~~~D~~---------r1~u 
~i~~-8: 
-o~ ... ._,._~_·.'1-------------------1 

400-:~p:,-~~-'.'7:.· __ :"'i---------------i 

~[\b,½ 
f~ii~---------------
t1 ~¼ >;~"'·~-r ,__:.0~~--~---•-----------------1 
~~~ili 425-,0 0\'~ 

~J"r""'.:~"-H,L-~11---------------------1 

~~<.:?.~ 
---...._,,•uu.,u--, 

::-~~ t:~: 440 - 445 ft: Sandy Gravel [sG] 
'='-" ... ~-~ 445 - 449 ft: Gravel [G] 

45
0 _ ~ ~ 449 - 461.65 ft: Clay [M] 

;;~ 
TD= 461.65 ft bqs 

A-6006-992 (REV 0) 
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A-5

BOREHOLE LOG I Page J ofJ..l... 

I Date: I• i,· l~ 
Well ID: totlfo1 I Well Name: , AG\ -~q • lo8' I Location: ,., IW l'Y' rJ .J e fl.1.)P' 
Project: '2.o~ ·uf'·I I Reference Measure Point: r ... ~ ~-~-

Sam[)le Desc(i[ltion: 
Comments: v 

Graphic 
Depth (ft) Sample Sediment Classification, Grain Size Distribution, Color, Moisture Content, 

Depth of Casing, Drilling Method, 
Log Sorting, Angularity, Mineralogy, Particle Size.Reaction to HCI, Other 

Sampling Method, Sampler Size, Water 

- Level, Other 

ti' - IS . G\,"~J.1... Uk. ~ ( ...... .s ) ~~ ~ R.k<-t '2.:~ ,to" 
0 

. -
- ,0 ·_-· 0 t,,' -S : 1 ~·/. ~ ,._,,•/. _.' L, J twl. <,Q(',14J z.1'/.. ""'~ .. ~( "'I' 1•.f t,,l,~ b'...:• 

_-:-o,_:; c.t~. 0<1.l,1nt. c ( ,(),,{I\: 2 i ·--'\• c-l, 1.-0'/. f / 1.,i>~/"- ""~· 
~ 

- ~~ ~,.. 
"if.;~. <N-t;J .,,.1.,.....,,"'. -s~~ '"l: ~ · s-o·!.'l Jro'I./)\ 1--x A.... ,\ro,,.ll • .l ~ 

- ... ·- · 
- . ·O -'· .... ~ '"',_, k · . ~ .. -1...lt HU,..,,."' ,n'fi(. -"'1.S'••'l)_VJ 

- :6 :-:-, .. 
Li h. .brlt.. "'~ h "'u '-, IM~ 

u 
<?.\.~ 

• ._I) - - <:> • • • 
~ .._ . . """':"' 

C1-I0
1

! ,i·I~ 'c.:__u. ,%4/,v r..,- ~1 l'A •• J I 0~/ «J..- ~@ s-' 
- ·o-:-. ;:, '. 
- 'i_.r;:. .-. ore , oc.~bl1<. /-- • n.-... \ · ""° l+C. I r~V\ ;o l{fl s-li-.. _ . ...... "" ., , ' \-\-""'k& ~~>I' ( o'- ,io') 
- .;_11_S • . ..-...:,L-. ~~ J rP.<t ~ ~ ....4.-~ 

II 

- ,_;.. u . 
a,.s. -o·· --:-: ,~•, ,.r' : 11 °/. ~ll- IA1L v.L. - -~-• <~ -z,v fl A_I- • e 10' 

I() ·- a ,,, -
'-:-(>·• .:....·. fYlll • U,( A,!Jtec / :.._,_.., " •--" o 

., __ _J \ ~ 
- ,o .. ~ •!_, -, -, 

'0 . O'· uv-.l ·. ""~ ,~,l ~ ,.,.,..,,. <A~~ ,J) ,.b.,.,.., 
- .. _ , ~ ·v- ..,/ 

-
(i,,o ... ; 
.Lo._J 

- . -~o .. 
1f a..~. ~.;, . ..., IS' - 2.5' : ~~ ~--· .- {) Cs G.) 4.-~e IS' 

-L.!J 
'o-0-Po•o. 1<"

0 

-~• , .<:.1tJ ill '-40'J. ~.t. • \/,Cf'S ~,,,,_,.,0_ (.,.J., - :.-.o .. ~ ss'/, v-~ .- V',(.;"( n\..low, c~ll'-'~l'v\n.}· s,.J. ,.n~,fL-1)'. - ii,o '-"·o· .. ~(}_()~ ""' mtl1 c,itJ, ~.J,.~,'Shl.,./MP; G,-,,.,,y;.g. : l.fD1o.fltai)'/..,.... - 0 t;. C, • 

- O.o.O' alb''"' whJ 1 ~~" ... • r;J. i _..j I (VI) H-GI ,...l!'.!'.:11 In'-{ (t 

,o r.e..~. . oo··· " ' ,. ~ i<h b--r(J\\M . A-v· I ~- - 1 e ZD ' 
, I J' "' 

• , ,) • I) / 
101 -?.$'1 ; z½ .:;..J '1</1/. ('."""fn. ~v.e.,.s. ea....)W, - <> "o. 0 . ·" n>~ "·"., c.-,S IIAloW. < ( YY'f,J/li, 3]"1!'.!:.\ '\ • IO~ R.. '-I l2 - . "·· ·u·.; 

- u:o. U' J.....~ Wl¼.fi .fl... ),,,OW'-\. r AJ- f , ___ • - • h rv-c. 
. 0. ·, . 

- . . c, 
- o·o- ·· ·o_.,.q,. 2..s' "if' (},~vR .C. __ j (qSJ ,Ll J 

. JJ ~ -ZS I e::i.s. - ' 
iS' . : :o: 

is'-~t>': 1°/, ~ '1~ v.h,.,v.us.s~(v.cr!."'1 20'/. 
-

:~--~ 
: , :~ -, ·' v•~,-v,cn DJ..~l,A (,...<,ll.33n,,...,)· ~-J..1 1 ... \..,°""'"''·SW:>,rn - .... "' i • 

•Q• Q,· ' 1 i>'/. f / 30'/,'""' ,.,.J. w"T;J · ~-J., --,n1,ilsv'/. ,.,,l ~ ... -r,.J. ,, ~-is~~ If. o ,.,U,.l 
- :.:.. "0' , ... ' ootr\'1 if""til; .,,.:J: 

1 
M 4ll rJ.Vl , ,o'<a. '1("?. J,.,k,_~,.,.,,.·,'( lp/1,JVI. 

V 

- 0 I ~ .: • ' 

c..~ "·9· .. ,4,. I d f2 30' 
'3v : ' u, 

- ~ • lo., - " 301-15"1; 2'/• r:J..J- i~'l, o1k-,,.~v,u< !O-J ( ~-er~.) 1~•/ • .,,f..,,,-
- ;/;~.~t u,. i>eW,1 ( l'Y\"-.1( ~~ ....... ') . ~-J: t,~•/.~hs'/."" ' are,,1,~: •fi>'/, ~W~Mf-to~~~ 
- :-·~,\·O- .(- I llo'/.m· 1 i)'{{l. -ti~ i;.,<1W"' . s,M,,( 

., 
~ lcll ,.,.u..:t I · ~ ! • ¥-~ 

- <·~:J•' N) ,..t,r.A 

,~,·. ~:·· i~. - ",, I•· I 

·::" :0 :~ ~ GA.S. -:: w11~qm{J\.,, 

Rtt~ R~e.,r~{"'- 5-kt-P W<> L, ~ A-JA-rd / , t5-J'i1 
Print Name Tille Signature Dale 

Reviewed By: "' \ " (( } ,{l//J j~ ~~ 1>/; ... li ··LK t;;,ave1.A11~'(\,~ er I _r- bwic.qr~r 
• Print ame J Title , - - - . Sif na\uiv' Date 

For Office Use Only ~ 

OR Doc Type: I WMU Code(s): 

A-6003-642 (REV 1) 
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) 

Well ID: C'\\iio7 

Depth 
(ft) 

!f 
-

-

-

-
'f i) 

-

-

-
-

'1f 
-

-
-

-

Sl) 
-
-

-

-
rr 

-

-

-
-

<,I) 
-

-

-
-

1,> 
-

-

-

-

7o 
-
-

-

Sample 

~-.) 

Graphic 
Log 

BOREHOLE LOG (Cont.) 
Page ~ of IL 

Date: )· 2'3 •l~ 
I Well Name: u'\C\ --~<\ -\D l I Location: - \ 0v """' N al e R.-1:)F 

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

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

V 

Comments: 
Depth of Casing, Drilling Method, 

Sampling Method, Sampler Size, Water 
Level, Other 

~ Jl. ~K .. ~ ... 16.. w \1\a'1 

(~ "\ \I.\" +...~~ ~ 
~J@li' 

. 
,1 ., /. ,rel/ ~ .)SI 

Reported By: n I 

PwJ..,ur 1~\vs fv-
Print Name Signature Date 

A-6006-993 (REV 0) 
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J 

Well ID: C'.C\l.Qo1 

Depth Sample 
(ft) 

1$'. ~.s. 
-
-

-

-

w 6.S. 

-
-
-
-

i5' Gi-~-

-

-

-

-
~i) 

G.~. 

-
-

-
-

cir G.s. 
-

-
-

-
(OD G .s. 

-
-
-

-
(OS ~ -.S. 

-

-
-

-

110 
r .... s. 

-
-
-

Graphic 
Log 

Reported By(} , 

&,b-o.v ,~,~<-Slv-
Print Name 

BOREHOLE LOG (Cont.) 
Page__3__of \ L 

Date: J . z 3 . / ~ 
I Well Name: \,o<\'\ - o°I - U! ~ I Location: ""I oO "" 10 ,.J_ c:::-R. ~ ~ 

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

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

V 

Comments: 
Depth of Casing, Drilling Method, 

Sampling Method, Sampler Size, \Nater 
Level, Other 

Signature Date 

A-6006-993 (REV 0) 
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BOREHOLE LOG (Cont.) 
Page !j__ of Y2.. 

Date: l ·ZY· (Y 
Well ID: OH,o 1 I Well Name: I.J'l'I - ~ -vt I Location: ~ / fJ'V .,..,.J'-I_JL € ll"'/>F 

Depth 
(ft) 

. Sample Description-
Sample Grlaphic Sediment Classification, Grain Size Distribution, Color, Moisture Content, Depth of Casing, Drilling Meth0d, 

og Sampling Method, Sampler Size. Water 
Sorting. Angularity, Mineralog~, Particle Size.Reaction to HCI, Other Level, Other 

Comments: 

~5, t~, , ;,o:• I,{<; - liv : $~ ( S) 1\.~ ><w ..2 .L. ~ 1,lt, v\l\o'' -+- -=-~ ... , 
)~·-; ~--~-~:-:· ,,~'-,u/ : ~,3/o -,.~. - ,1 . u-5 . s~( r.r~:'\ q3/.. ...,,J;., - C:C-S w-.~ '"\ 1-\

11 tr,~CW: ~ 
,,s--

-

-

-
-

: ._: : : : • : '('NJ). otUI, 1 ( W\l,,.'i. 11.,,..,..._ \' SMJ: 1..to'/.f /-4i/,, ...... suJ..-. ~ "1 _, --(' ~ lJ ~ (2.0
1 

', :_'-·/-··: :: ~l<b.rr-J. ,m,.\~ <.~· -..J: !:b~/.F/srl/4- s,.£.-. . ,/y~JG I\S 1 

;~ ·, • • 
1 ~ • sJ,, .,..,.J , rw,J.. s,.,-TiJ · d~, "'° \-\C...1 rM 10'< /l 'f/d~.i.. .. ' : ... , 

12v -+---~-s,..,· '-!' ,· : : ; • - ~'1------~~-~~-~----~ .......... --+-------~--- -1 
:.: ..:· ::; rd-11.r' : s-¾ ~ 1S% v . .h-. - v,u-<, r.,,.,.Jfr"'<J.- ¾~@- r2S' 
/:··.' ;;':. vs,\ . s~: 1.iit/,,.f-1'-io"/, ..... · r"t-,.. ~wY'<-- A4 lJt.h,w. , ·, ,. . ' 

I -•• • 

-
-

If•, I I f---------------------+-----------
1 • .-. • . ' \ .. ' . ' f---------------------+-----------.... ,, .. ,., 

-

-

IZS-, ~ s : : ··. ·. '. ·: : rzs1- l3t>': Z'/4 r..-J r 1JI¼ ~-, v.u-<. (.cv,,y,J/ c,t"'!>,~ • 

:_.· ~ -.' · . .' »-r&: .st>"/,.f}5o'¼'w., ,o'((l. "ii i Alt.. "',(Yt. .. ,(tit:w~~ 

/30 

-

' ... ·,'. . ', ' 
.• : ,: :. .. r....J-~ AQ ,_1,P°V'(! 
I f" t 

1 
• 

-

-
V 

- • - t \ 1 I f---------------------+---------- -j 
~ --=El'=.s.·_,. : .·.,: . , ~ •'•>------~---~-~-----~-~-+---------------< 

: ,'_:_:.'. • ." 1JD'- 13s-' : 2¾ ,;;u, ?t% v.~.-v.ws. sevr-J.( ,.,.d,) . .... 15 ~- \\iO c,).JJ -
-

-

-

· :. : : · :: ~: uo•/.f lt-t b'lo ..,_, ~~ I\S .Jo.~ ~. lfll ~ Ar&-., -:J @ ,~• 
t • \ I I I .. l .L . , . . . . . ,-,.h-1 ""' ~ 1,.. ,.u~ • . • ,1. ---..:. . 

• "t I I I 

' .... ,.' f---------------------+------------l 

- --l--__.6 ..... ::;,5.:-,j, • • '. ' • : . ,• ,f-------~---=-r--..-----~-~-~+--~------------l 
· .:..;...: ,· ' ,1~•-1yo' ·· ii/,, t.".IJ 1ti. r,;.,., ... v.(.,('S,sp,,,,-Jft'N; .f_,,<-r~. ). h.ff~L: - J <e. ¥-If"'\ 

J3.f= 

/4t 

-
-
-

-

;'\:<: :··. <;iNY"': w¼f fsu'/4.,.. • ""'till n n res!~ ~ ,.,~. .. . ' .. . ,,. 
·, ·. ·.~-:1---------------------+---------- . . 
. ~-.·· .. :•· .. ,f---------------------+--------------; 

___ Gi.,_, __ s -1. ~, ·: : • : f----- -=-,--,,,....,....- -::--=-1--..-------,----.-----+--,----.--~-,.....--,---=-------1 
.:-. ~ :.. '"~'~tl(S"',· i'/1 :,J~. 1r"½v.l-- U!, !i.twl (~.) - s,,,J: ft..rcL __ .v...,j ~ \"\S"' -
::,:~-:", .. ?o'/.,.f /3rJ'I. - · $~..,,, "I,~ IDYR- 'i/?, lo,ov ... . , ... ,.: ' ·. . ' ' 
. . . . 1---------------------+------------l 

I I O 0 

• I 1 t : 

-
-
- ~ . .• ' -~ .----------------- ----+-------------< 

--J,, __ c:_1._.S_,. • •• • 'f-------~~ -----~---+----~----~-~---~----1 
··:•.: · .. _.,: 1'{f'-- 1s,J' , ,or//.,. "·~ - v,<,fS sJ( "MJ.\ · ,.,,,.,J: fl)_~ - j) Q_ tSD' I~ 

'. : : : · ' . , o'/~f / 30% ft'i. • SMvt "'O J,rw.'-f--_,__,1n.._, "l...,_/l.-__;:s4-f_,,_3_,~'---"-cJWY\ __ • --+----------
; •. •, •, , • •l• 

f----------------------1---------------; 

-

-

- ·' .. ' ' ..... · ... 
-

IJ-O 
-
-

. . 
--1--..a;..:(::i=.s-t.:.'::::.-:: 1$1:>

1
- IS.5'

0
! 1of)'I~ v.~. - e,rs,cJ/n-tJ.)~ s.lVVYl: 

•,•., ,' ½('. /,I/ I -
• . • . : , ' 1 /l • n 1i>hn'\ • ~~ #.Q e,.13~ • 
• : : · · • ' • t ' 

I ' ' ' ' • N 1 s .....&. \It, 0 .,.JJ.J. 
I•: .. , •• 1 •f----------------------1-_:_:_....:;V~__:_:J._..C..:....:~-----j . .. 

- I I "t \ I I f-- ------------------ -1--------------; 
1 ' t I ' 
I\ •'•I 

Reported By~ 

Aw.kCvJ · le.tsr- l·l4·lf 
Print Name Signature Date 

A-6006-993 (REV 0) 



SGW-62438, REV. 0

A-9

BOREHOLE LOG (Cont.) 
Page£ of .Jl. 

Well ID: C.'H.001 I Well Name: L,"1'1 - ~'1 -uf 
Date: \·24•18" 

I Location: "'/efD i,.-. N "/.. c R.r::F 

Depth 
(ft) 

1;-.r 

-

-

-

-

/'.,D 

-

-
-

-

Sample 

Gi,$ , 

(/ 

Sample Description- Comments: 
Graphic Sediment Classification, Grain Size Distribution, Color, Moisture Content. Depth 01 Casing, Drilling Meth0d, 

Log Sampling Method, Sampler Size, Water Sorting, Angulari!y, Mineralogy, Particle Size.Reaction to HCI, Other 
_ Level , Other 

:; >, ·.: '. : \l.,d - ,1o~•: 100% v.fn , - (K') s~ ( ~ -)· ~: 1Jo1,\ ~ck.rJ (..) \\QS' 

:,;: ·:,/, '.. "fO'/oY'fl • ~ ""'- ,,.l,11V'<, . · 
, . ' . ' . ,, 
6 • ,f I 

. ' •. ' ';' t----------------------t----------------, ....... ,. 
-I 1,) 

I • • • I I 1• 1----------------------1--------------1 

-4--....::~= ~ ~- ., ..... ' •1------,-------,---....--------,---,c------+--,--:-~--,---=---------l 
:'::_.;:-~::' ,1o~· , 110': 1111>0/.v,fh. - v.w., sfl,\,,J {vvuJ.): s(/'(.,_J_; ~Jv_,,,,...Jl Q 110' -

- :::·:::;): 1o6/4H-3v1. ...... · ~ '-A "1oJW' 
. ': ',: ... : : : 

- , , ; • , ,• l,•• ,.l----------------------1--------------1 
1 1, 1 t I • - • 1 1 '• I t" o }------------------ ----1--------------1 

110 •-~- .i.a: r::..S.:::..·;...i •: ·.',•,'. ; ·:1------,-------:-r- ----,.-------,,--,----,-,-- ---.---1-~-1S"--1~1--·-~.=t-o_ ~_-----,------1 
'.;\:,·.':; :• 110'- 11(1

; wlli, 11. ~ - v,C,(~ . Sf'v.,J /~.}. ~: (\,y-~ (2 n s' -

-
:,;,,', , ,. • l.';'\1/ l'/11.-.,•J < 1 •. n...., - , • 
',, • • I • \.I'\, ~T '"\V /VV,,.. • ,>c,y,.,,...(_ - ... IC'VY<.. . 
• I I 't ~ I l 

' ·•. f • • " ' - .;·.,• . :, , · .. 1----------- -----------+-----------

-
1,7)-

' :;::·::.:; ~:·t----------------------t------------
---1--""<ci""~"-.. •••/,}'; .. 4·'1-----,------,----..----..--------,-y--~----t------- ---,---------, 

;:,;, ;,.,:;•: 11s-i- 1~'; 100"/J v.fr-..- v,c,rs. 5"""'71 ( ~ .) 1 ~ Ji /kr.kt,-J <2, I <is01 

-
-
-
-

1/ S() 

-
-

-

-

.~. , , J'' 11,• 0/ "' ·. ;: : , :•;,·.' !.t~l. r, '-lo'o m · MIA\.t'C..\ oc.n s"""""' NJ o-b~ 
•,, I • J •I ,' f I: , 

! .•• : :J •\ • .. 1--- -------------------+-----------l 
I o ' ~ I ' J~I, 4, • I 
, , If 1'1, .. \ lt--:,:-=-t----.----=--;---,r----;'.---------------•-• ••-----1 

Gis ............ ,·.1 • \ro _, 2001 
• ~ r M) 

·-i---==.;.., ........ ~ " i,.,..-=-~;;..;...-:::-r---:-.,.--""-"'---:-:-~r--~-----;----:--;---t-;-----;-:--r7"\"--:-::-:71------j 
~ la-D'~ 1r.S- · q5•/o ~,h, s'/, ~~ <!,(-J · ~.. J\r-J .. : .. ,..,~J ~ I <tS' ~........ . 
9:'"r:~ "'°t P~ · d--<u m_...,0, H(J r'lM 1t,'(R., i.t/c+ 
~~ ' l1 ' ·.,.:.. , . .-..: ,_ hw Ii I.A #ii"-,,.,,;< t.. Wav,v- • 
....- •• :..::;-:-: ' 

~ ' ~ . .- 1---------::,...,,-.,,---:;.--~rJ--...----- - ----t----:---:---.-,..--;~,--- ---j 

l'i~ Gi~. ~-:?.:.:...y ,s,~' - t'lo', °t8'f, ~ • i ·t,. ,,,.h-. se,,..J. • ,,.u Prr~ J ~ 1t>io ' 
----1:.•__,._,·-.,14-~;-="--~~ -~-~ ~------"-----'--'-+~~- -1-'-'-=--'-'--------

~_..:..- ,;~ e..o J:>W'i' . 

11: 

-
-
-
-

' .......,, .I,.._, :L.!.. • 
-,s....-1----------------------t------------i ..,:._-:zc~ 
~ J ---: . t----------------------t------------i 
.&...z:'~· 
~-~-~-- -~-~-. ..--, -~-cy~o,r

0
----=---:-,~- ,--~~•~, - ~---- n~~n~n--,- .-.~J~~~-a~<~, ---~ 

--1-----'G=.S;.;.-i . .:. ~- 1&\D - , - ,~ . ~ 0 I ~ L , . v , 1r. s~ . - "-Y ."::':} · • '- l ·v 
~~~ e.b I 

-

-

-

--::-..,_:.::: ·--~ "" .. _ -..L.."'7"",\-L """~~ VY V , 

IT"'C,_-:-;... A-1f ~ - 1+'-i) ,.jJJ. ~:=--_=i. ,----------------- -----1-----11------'.____;_;__;__ ___ ---I 
"...L..:_ 

r::,...,,..::--.,.,.1----------------------+------------t 
:_:-..1,._.;::-

Reported Byi') \ 

Wvaw ~l<WSI"'- 1-1c.t-1 y' 
Print Name Signature Date 

A-6006-993 (REV 0) 



SGW-62438, REV. 0

A-10

Well ID: ctt1Po1 

Depth 
(ft) 

Sample 

? ,,, (!)5 . 
...,v--i----1 

215---+-llli'iio~'--1 

us=--~----·s ...... ~ 

Graphic 
Log 

Reported ByrJ 

~l\w.Jws\JV'. 
Print Name 

BOREHOLE LOG {Cont.) 

Well Name: V1't - - (Jf Location: ,\,., ol> ~ 

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

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

Page _J£_ of I 2 

Date: • z , , ~ 

Comments: 
Depth of Casing, Drilling Method, 

Sampling Method, Sampler Size, Water 
Level, Other 

e 2o.s1 

~ 22.r' 

Signature Date 

A-6O06-993 (REV 0) 



SGW-62438, REV. 0

A-11

BOREHOLE LOG (Cont.) 
Page_J_of 12... 

Date: /·3/·Ji 
Well lD:0\~o1 I Well Name: l.°lC\-~°l - 1.oi I Location: ~ 1 n,--.. "" 

V 

Comments: 
Depth 

(ft) 
Sample 

Graphic Sample Description· 0 1 f c . 0 . . M h 
Sediment Classification, Grain Size Dislribution, Color, Moisture Content. ept 1 0 asing, ri lling et od, 

Log Sampling Method, Sampler Size, Water Sorting. Angularil11, Mineralogy, Particle Size.Reaction to HCI, Other 
,il,JC, n •JI-I~ Level, Other 

1..35"= C.,5. 

-

-
-

-
~D (:\.5. 

-

--+----"'-'--_ __,_.: :~ l"IC1·2H': tts1, ~. s-1. v. h,, s~ · c/,•,L:H _;,.,.,.,..,, 
:.....~=!= v~l;f i,-/rtM{ 1-1-ll r ;w, ,c.o-t f',.,.._,., ... ,,,1/~ 1 

-

-
-

i~ <21.~ 
r I 

-
-
-

·--~- J _:-· ~ - ...... -~----------------------+------------
,.= ·:......--~·1----------------------l-----------l 
-:--=-:_-:.: 
·- •1----------------------ll-------------j - ·-

---,---- - ·-:- -=-1--------- ----~~-----------<f-------~----l 
:-;-- : l.l.fS' -nv': "'lS-1/. ;,1} s'/. v . F... ~. J..JAL ~~@ 2'1s,. 

f- . , .... 

_:. . · "7 J',~n n-,ol,I LI, "e<1.,1 sh-11\'\c It(. I r J<.l"I ,w:f ~ 
.- ·- • I ../ 
. - · - ..., ""'ov-t. --.:.-

-

29) 
Gl,S, 

-

-
-

~--~1--------------------------<f------------l -.--
- t--""-;..;.._--1,.__ -. -1-------------~------------<i--r-- --------l 

----:-:.-:. v~)' • 2S5': is'/, <AH, t f >/, \I • .(.. . - .,., lYS. so,,,-...,,l · ~~ @2SD" 

~~ ~ oli,<-h~ .,.. ,,J J. '3(.1 ~.,. .-1.,~ l½l Io"' me. • -v1 S" ~. H-i.D ,J/....J.. 
:= ~- \o, ,tc.,\, ~ • , I' I - t.,_, .~ -~ ,:_,t ,j,j / ,._, 3 • J,...__ 

1 

-
lSS: Gi,5 . 

-

-
-

~ ,........-r- -M,,.·,1,) :.,~e--L ,,,.~ i. H-C..t ,_ • - ,.k,~..i 
----:- I 

-=...___, ~ -.:.· -- -,.c;.<:' - 211()1 
; 85'/, i-,U 'o•J. v,t..' ·v, c,y J. ~cn,J ~1, I/ .t - 1-_I. --d1 ~ z.ss. 

~_:_ -r tM'. o,J,t,l,~ fwv.-i. ~ .......... , · "...,"' ,t.4,,,:t'_:.,_ -'-~ \tl-l s~ ...,, 
_'-~: - '1.~d\lC. I"-> ,..A.,;.l..1t I J '; 

--- · -
·ro 6,,!:,, 

-
-

:_---=--= >-------------- ---------+-~-~--------< 

---t---.-~ :- · ..:.....'...1-----~~----------- - -UAt:£~~-~J::_0~ 2~~~ '- __ _J 
- • I C. D'''/, - I. • \/ I' :.=-~7 l(J{J•2 llf: -, 'i-\M IOt, ✓,-t'l-l ,- V,U-'- 1.,.,,,.J. ~ 

..:_-,_-: !,~ M ~1111'< , --1----_;;_ _ ___.:-=i.<.:_.:__ _____________ f------------~ -·-
-

-
]J.,t Gi.S. 

-

. --.!...--
-' -1-----------~-----------f-----------------t ._::7'--::: 7 ~ i · 1] ., \ ...L..r-

...::-: -::.. 7' 2l.D5' - 2 q<, • . ~V'C. VJ.:. A S-JA- ream) 
-;...;;;..;..;;...;--1~, o 1,1,S'-1.,0': 1(//, ~ 10'/~,1 .fv-~ - v,t.-r{. .. ,.,...,,f 20'/,,,_t,, A,- --:.;.I rd2<.,-S'' __ 

-

-
-

i,:> G.S. 

-

-

-

~. 0J _ _'0 T' rNJ, oJ.ijed "'~" \I./"""')· l>NClvJ: """""". • \ w., . .--L . 11>0/ofl ~.II~ !..!',L-:1 .';,c, ,.,.J- ,_.-~ _ 
0 , I -f'. J . • u I v, • '<'l . • / - _,. • , u 

0-;-.,-:_~ !>'O /on-1 "M8 , \.l>t\c,q • <J/t\Nf. • sl.\11.~. · c.w.,. rt11>, · .: \:~1,.,.,~ .:..:r,i.:.;;..:,,:.:.:_""-.><€_ ... _,,_•L.::"-.,,_U_"",;;e.."-----1 

- - ' ~.1-\-U r~l'l 1i>C((2.. t.tlv Ault v1~/Md, I,,~. "' ' - 0..:.... J f-!!-=-'--'--'--=..:.1--.!.:....!c.:____:_i..e.._i.=_!.:::...::+=-'.:.:.:.C~_:_:.:'-"=..:-=-: ___ -I------- --------I -_. 
,S._: z,o'-2:,s'•. -,t.l/\~ 1S1/. v.-h-\..-v,,,c£J 10'/.~n. - AvJ...:.-1 e270 

.:......~ . 0 VNJ.,J,blt<.("""'115m.-,,'i• '-{'f'wv..1: 1.10•/,.\'hi>'/.,.,. .,...., .-s.J,.""'· .... 1si,J.. ll-..,v ~ 
Jl..' .-o·.....,_ )if""""- 1-t(... I ri1,v,, rO'<(L 'i \ ~ ~OWV\, v '" 
. - .., 
o=:o- . 

Reported By:~ 

~ e,-.,-J g-----
Print Name Signature 

l-31·/F 
Date 

A-6006-993 (REV 0) 



SGW-62438, REV. 0

A-12

BOREHOLE LOG 
Page___x___ot R 

(Cont.) 
Date: 1· 31 ·If 

Well ID: (,c\la,O""\ I Well Name: [oqq - ~ - l.P 1s' J Location: "'-'(00 'V\ 10 j t.""Ycor 
u 

Sample Desi:;riptiQn: 
Comments; 

Depth Graphic Depth of Casing, Drilling Method, 
Sample Sediment Classification, Grain Size Distribution, Color, Moisture Content, 

(fl) Log 
Sorting, Angularity, Mineral~y. PJ!!.cle Si~Reacli~ lo HCI. Other 

Sampling Method, Sampler Size, Waler 
1Q_ '2,,"I.,•\ - .'2·21 ·1 , Level, Other 

~ - 0 2(#51 -20/61 1 
: &I= ~.Ujl, 

I "'!qrnJ 0 ,,,J 1W ,;;c:,, r ,.,_ w \ I J.
11 c..s. '"' 2."))- -;-...:JJ -. c. .... s. -_- o 

21s· -2~· .. ,o1, ~ I of, -,.~., .... G.-rS-:;,_t '-' 2uY. fl'I. - ~'tt'~~ 
.J J 

0 • -
- -:-6-:-0-

""4. fi,.bb~ ( ,......""" l'i M'Y')· ~lt: ~U,-kl,.' ~ -· A,t.1u:J @'l,"15'' --o - r,-·., -
.,.._,1 - skh. """'~. '1 o'/ • .fl 3 o'la ,YI .....J, s~-t;J • U J"""'1J I 

- ~ '0- o_ - . - V, 'i h-o---c._ lfll ;!.,.,..._ I 10 '{ (2. '11'1. tlw~ ~ .. Jli,...,l!,t__ ~ - 0 .--. -
- o- ~ Gi,S, 

v I 

2,~- -'-:o· 
:,_Q - • 1.~· - '2~'5"'; 1o1v ~ IJ¼v. /:..-v.c-rJ. s-1 ii>% .-
_:....:--o o 

oh- -ut ~ 1. &,I, I.ta (,,. "';{ IY .,,,m, l · ..lt <:,O\"o'Y't itr~·@2.b'() ~-...:... ~ J,;f\l'(_ 
- o 
~..,-
<> --- ._.;..u.~ 

z&:(-
J~~ 6.',. • 0:........ 
~?.r ').~S' - ,ei 0 1

; ,DI/~ 0,)- 10'% 11.hi.-4. s,,,,,,J i ;}3/. 
- r .-- .c. _,. ,.,. .... IJ...l,A (.,.,.,11\i I\Dn-,r,,,\ • JR C ,.,.,.j ..,. ...h IV(, • ~.-;.~.:..- 1, <.3285 1 

- ~ oC.o'-.-.. ~-.....:. - -.--::-~.:..:, 

- ·_!..-c -
z,Gt)-

·6-::; ..:,..:- r;.s. 2'I0'-2'U: (.:.. :.. ,, s~ ~ r tt~in; __ .o 

'-· - I I ¼~ 3o¼ v,f;., , L rJ ,v'i J:.. - fl 1. , 1e 2PJ0' __L-t> ..... .2">0 -l~S' : L,() ~ - . _. - 1 
Ut •• !.Lt.,. I~~,.. ... ~ . I OY,( '4 h J,.r~ c.-~ ;,l - t..: 0 _..:. ,.,,1s~. 14.o JkJ - ~11\JV\. (J,(l,r,,,v,J : ~ . - ~"'1, . '"J. ;-,,,J • H¥YJ ~ '/.'.; I <:O' - ~ • 0 

u - -- II I,) - 'M - 0 • --= 
· 20,s'- 3oS'' ~ Gt('tw-tl (.....,6) l~S-

-:-.-0 • 'i-~ 
U'o~ 2.45'-?,oq'; ~S-% w<A' is¾ v,h, -~ ,-1 n//. Ar~@ 2'15' 
00 7"0:__ "· R.,. -~ o.1bw { ~,., il.J niri-. ~ • C..ll : --.ldJ,\, · c.,,1:....r&,: - ·o-<> 
0 o., • o. u.o•/.f /'-lo1/, .-- ,..,.,_. - st,\b, r~~ . '/IV:>' . s ~J· ~l>MAAl • ., :,._· 0 
iJ' O• e) • 

V, <h"n= \.K-\ t"')tV\ "'1 \:> t((l \fa ·~. ete,...-li, &-wYP.....,iS" 6,""""', ' ' 0() ·o--- J V 

3ou- ·- o'il .,. ~.l,. 
. Q_, /"V· 0 ~o"d - 3 o~' : '1 o•/, ~ 20•/ . .... hl.-t-rj, s-J.Y.01I, 11.L - Ar~<?3ov· 

- <J ·y- o 
-

. o_a-- 1.-r<.. 11t.bb\t~ r ..v.e..t 2..::; r.\""'-, · ~.SIAA.....• >\A ,k6\H 
.£. Ll_:O o , 

- · ·O ·a·· 
,Q..,it>,(). 

- . 0 ;-q. ,_JoS' - ~10' "i~ ~ G.-w.-J ( s GJ ~J,,..;J & 3oS' fo.)- v- r, - o 6,S. -· .... -q·, .o· 
\o~',~IO': \O'/ • ._:;u, ~oi., .... ~ . - ~_.b. (ho.)~ ' " -- ' - ·ci- -;o. 
4ot 11 . .t., - rr-tA o • .M.,l .... ( .... ttA 8"""" l · w ... , • .h: 80%f / ~~l&~~-~E •a . ·o 

'O() O·-
20'/o...,..., s~·"""'"· -~.,J, . .,.,-J , wJJ ~w . WI'~ : ~. -

V uos - 'i'1'1 ') ,-. ' , ' 
- u'"'. o.:...:· 

uo6/.-M<{i>'/. .... vv<J.1~11"-w' 
. V .., 

'.·,I',>•(? 1;..J..,~,l. ku no HGI r;1V\, ,o a.·",' 
~O~•.o. 1o~P- ulz. 1-i·11,.,t brOW"'A)h ~ , 

, , , 
11 1- - - 11 @ ?:,ID 

~10-
16-'5, " - "V .o: ·,. ·?. ~ ~ -

t@?,ld l;,01 r~ -b -.;. O.a. ~ -·~ AA-2·5·1" 
V ~ p-:, .. ,d, 

~ ... ~ io·· .;u::-o 
A.?)~ lt-..0 HU) 0·o.•o, • 

. -~o ·':'T'· ., •. . .. o. 
Reported~ 

s~~~~ ~ ~ WSM - 2·S·l<t 
Print Name Tit/ Signature Date 

A-6006-993 (REV 0) 



SGW-62438, REV. 0

A-13

Well ID: CC\1J>0'1 

Depth 
(ft) 

}zf 

' 

~ 
~3q ~.s. 

Graphic 
Log 

BOREHOLE LOG (Cont.) 
Page_3__ot_\_ 

Date: ~2•~~ 'It Z·S·tK 
Location: "' \ -OD ""' fv ' (<.~f 

Sample DescriP.1iillL 
Sediment Classification, Grain Size Distribution, Color, Moisture Content, 

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

Comments: 
Depth of Casing, Drilling Method, 

Sampling Method. Sampler Size, Water 
Level, Other 

Date 

A-6006-993 (REV 0) 



SGW-62438, REV. 0

A-14

Depth 
(ft) 

Sample 

G.S 

Reported By: 

Graphic 
Log 

BOREHOLE LOG (Cont.) 

Well Name: Location: .-i, 

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

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

Page IO of ---1.k. 

Comments: 
Deplh of Casing, Drilling Method, 

Sampling Method, Sampler Size, Waler 
Level, Other 

e '3f. ' 
· C .. u;i,,1«,\:,,1.~- ~ us 1'5~).~.,., .. ..,,L..,11'-''""0\1l'l#A ........ ·_,s,"'9-...,....,..,<>-f-l-------------; 

, C.O•l-f l!la~ tx,IQ y. v.,~ - u us,s;i..611,()'f.f:/llo't'-"",,~"~~'-+-+-----------------i 

l\whe,,,., ~t.<Jo-- /Bn,,,w,r'lT¼l,lJ\,1~ 
Print Narhe 

~Mt .. ~ 2·1S·J8 
Signature Date 

A-6006-993 (REV 0) 



SGW-62438, REV. 0

A-15

BOREHOLE LOG (Cont.) 
Page _ij_ of ___1L-

Well ID: Well Name: Location:-<; 

Sample Description: Comments: 

Depth Sample 
(ft) 

Graphic 
Log 

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

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

Level, Other 

6.5. 

L/$1) ei.s. 

Reported By: 

~ '"K., .. J.,sr-- /~,~(~ &nJf c~L~ £~doo.,',Sc 
Pn"nt Name itle .) 

,,4t../lA- ~e,,-.1 e -
Signature Date 

A-6006-993 (REV 0) 



SGW-62438, REV. 0

A-16

1/P... 
Hb•lk 

~ 
'2,•1.(i•l~ 

M.. 

Z.U.•1' 

M.... 
z,u,.,l( 

ML. 
't-1.ll'l" 

Well ID: rC\\a.0• 

Depth Sample 
(ft) 

~~ 6S, 
-rv 

-

-
-

w~,., - Gi-5. 
I I ✓ 

-
-

-
-

l./4f' ~.s. 
IJ V 

-

-
-

0,5, 
'I~ 
jTY)" ~1.-i11-1r 

- fl,t--A 

-
-

-'frf" ,,. ' ~1--U. •11' 
"'ITV IM~ 

-

-
-

-
4/JO-

-

-

-

-

-

Graphic 
Log 

Reported~ , 

~CIJw-~\us/1'1': 
Print Name 

BOREHOLE LOG (Cont.) 
Page~ of \ l.. 

Date: 2. 2-Z. · l ~ 
I Location: "-' 100 ('(\ }J C-,. C(l.,1Yr 

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

Sorting, Angularity, Mineralog11, Particle Size,Reaction to HCI, Oiher 

Comments· 
Depth of Casing, Drilling Method, 

Sampling Method, Sampler Size, Water 
Level, Other 

ILi ~,..,J rµ uuD' 
, ... _ . ,.. ... "V \.: - , - , 

Signature Date 
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699-39-68 (C9607) 
Log Data Report 

Borehole Information 

Log Date 2018-02-28 Filename C9607_HG-NM_2018-02-28 Site 200-UP-1 

DTW1 (ft) DTW Date DTW Source Drill Date Total Depth (ft) Depth Datum 

317.1 02/26/18 SN3 02/25/18 461.65 Ground Surface 

Casing Information 

Casing Type Drill Type Stickup (ft) 

Diameter (in.) 

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

Welded Steel Air Rotary 1.4 16 15 1/4 3/8 -1.4 201.74 

Welded Steel Air Rotary 2.0 12 3/4 12 3/8 -2.0 459.79 

Borehole Notes 

The onsite geologist provided the total depth and casing depth.  The logging engineer measured casing stick-up and 

casing diameters.  The maximum logging depth achieved was 461.01 ft.  Zero reference is ground surface. 

Logging Equipment Information 

Logging System Gamma 5TB Type 60% Coaxial HPGe (SGLS) 2 

Effective Calibration Date 11/28/2017 Serial No. 54-TP-13441B 

Calibration Reference HGLP-CC-167, Rev. 0 Logging Procedure 
SGRP-PRO-OP-53023, Rev. 0, 

Change 2 

 

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

Effective Calibration Date 10/19/2017 Serial No. 47-TP-32211A 

Calibration Reference HGLP-CC-166, Rev. 0 Logging Procedure 
SGRP-PRO-OP-53023, Rev. 0, 

Change 2 

 

Logging System Gamma 5PB Type He-3 (CPN 503DR) NMLS3 

Effective Calibration Date 11/14/2017 Serial No. H34055445 

Calibration Reference HGLP-CC-164, Rev. 0 Logging Procedure 
SGRP-PRO-OP-53024, Rev. 0, 

Change 2 

 

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

Effective Calibration Date 10/16/2017 Serial No. H310700352 

Calibration Reference HGLP-CC-161, Rev. 0 Logging Procedure 
SGRP-PRO-OP-53024, Rev. 0, 

Change 2 

SGLS Log Run Information 

Log Run 1 2 Repeat 5 6  7 Repeat 

HEIS Number 1020165 1020166 1020167 1020168 1020169 

1 depth to water inside casing 
2 Spectral Gamma Logging System 
3 Neutron Moisture Logging System 

SGW-62438, REV. 0
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Log Run 1 2 Repeat 5 6  7 Repeat 

Date 01/25/18 01/25/18 02/26/18 02/27/18 02/27/18 

Logging Engineer McClellan/Spatz Spatz Spatz/McClellan Spatz/McClellan Spatz 

Start Depth (ft) 0.01 170.0 199.02 241.02 434.0 

Finish Depth (ft) 198.0 190.0 240.0 461.01 460.01 

Count Time (sec) 100 100 100 100 100 

Live/Real R R R R R 

Shield (Y/N) N N N N N 

MSA Interval (ft) 1.0 1.0 1.0 1.0 1.0 

Log Speed (ft/min) NA NA NA NA NA 

Pre-Verification 
C9607FTB20180

125AV00CAB1 

C9607FTB20180

125AV00CAB1 

C9607ALD2018

0226AV00CAB1 

C9607ALD2018

0227BV00CAB1 

C9607ALD2018

0227BV00CAB1 

Start File AD000001 BD017000 AD019902 BD024102 CD043400 

Finish File AD019800 AD019000 AD024000 BD046101 CD046001 

Post-Verification BV00CAA1 BV00CAA1 AV00CAA1 CV00CAA1 CV00CAA1 

Depth Return Error (in.) N/A 2.5 high 0.0 N/A 3.0 low 

Comments 

No fine gain 

adjustments 

made 

No fine gain 

adjustments 

made 

No fine gain 

adjustments 

made 

No fine gain 

adjustments 

made 

No fine gain 

adjustments 

made 

NMLS Log Run Information 

Log Run 3 4 Repeat 8 9 Repeat  

HEIS Number 1020170 1020171 1020172 1020173  

Date 01/25/18 01/25/18 02/28/18 02/28/18  

Logging Engineer Felt Felt Spatz Spatz  

Start Depth (ft) 0.0 85.0 197.0 285.0  

Finish Depth (ft) 198.01 105.0 317.51 300.01  

Count Time (sec) 15 15 15 15  

Live/Real R R R R  

Shield (Y/N) N N N N  

MSA Interval (ft) 0.25 0.25 0.25 0.25  

Log Speed (ft/min) NA NA NA NA  

Pre-Verification 
C9607FPB20180

125AV00CAB1 

C9607FPB20180

125AV00CAB1 

C9607AHD2018

0228AV00CAB1 

C9607AHD2018

0228AV00CAB1 
 

Start File AD000000 BD008500 AD019700 BD028500  

Finish File AD019801 BD010500 BD031751 BD030001  

Post-Verification CV00CAA1 CV00CAA1 BV00CAA1 BV00CAA1  

Depth Return Error (in.) N/A 1.0 high N/A 0.0  

Comments None None None None  
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Logging Operation Notes 

A centralizer was installed on the sondes during logging of the second casing string.  During logging of the first 

casing string, the sonde was positioned near the casing wall and no centralizer was used.   

Analysis Notes 

Analyst P.D. Henwood Date 03/05/18 

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

 

A casing correction for a 3/8-in. thick casing was applied to the log data except from 199 to 202 ft where a 

combined casing correction for a 3/4-in. thick casing was applied.   

A water correction was applied below 319 ft.   

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

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

as ALD20171019 and FTB20171128 using an efficiency function and corrections for casing and dead time as 

determined by annual calibrations.   

An interpreted data set was created for this borehole.  Depth overlaps from consecutive log runs or where two 

casings existed were removed from 197 and 198 ft and 239 and 240 ft.  This results in a data set where only one data 

point is presented for each depth.   

NMLS data are reported in counts per second.  HGU4 is an empirical unit of gamma activity proposed as a means to 

standardize gamma log response across multiple logging systems with different response characteristics.  The HGU 

is defined in terms of measurements in the Hanford Borehole Calibration Facility, and the magnitude is selected 

such that 1 HGU is approximately equivalent to typical Hanford background activity, based on data from 

background samples as reported in Hanford Site Background: Part 2, Soil Background for Radionuclides 

(DOE/RL-96-12).   

Results and Interpretations 

No manmade radionuclides were detected in this borehole.   

Radon appears to be in the water inside the casing from approximately 410 ft to the bottom of the borehole as 

evidenced by the enhanced concentrations of naturally occurring U-238.   

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 may increase in sediments of 

relatively high silt or clay content.   

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

A borehole named C4256 is located approximately 20 ft from this borehole and was drilled and logged in February 

2004.  The total gamma profiles roughly correlate even though the 2004 log data were greatly influenced by casing 

joints in the Becker casing.   

  

4 Hanford Gamma Unit 
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List of Log Plots 

Depth Reference is ground surface. 

 

Manmade Radionuclides (0-480 ft) 

Natural Gamma Logs (0-160 ft) 

Natural Gamma Logs (150-310 ft) 

Natural Gamma Logs (300-460 ft) 

Combination Plot (0-120 ft) 

Combination Plot (110-230 ft) 

Combination Plot (220-340 ft) 

Combination Plot (340-460 ft) 

Combination Plot (0-480 ft) 

Total Gamma & Moisture (0-160 ft) 

Total Gamma & Moisture (150-310 ft) 

Total Gamma & Moisture (300-460 ft) 

Total Gamma & Hanford Gamma Unit (0-480 ft) 

Repeat Section of Natural Gamma Logs (170-190 ft) 

Repeat Section of Natural Gamma Logs (434-460 ft) 

Moisture Repeat Section (85-105 ft) 

Moisture Repeat Section (285-300 ft) 
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SURVEY DATA REPORT 

Project No. Title 

UP-1 Well C9607 (699-39-68) Final Survey 

Page 1 of 2 

Request No. 
184-102 

File No. 

6AT12R26 

Job. No. Prepared By 

CACN: 304398-JPRC N.P. Fastabend 

Date 

7/19/18 

Reviewer . lJ5A/f 
DESCRIPTION OF WORK 

Obtained final coordinates (C/L Casing) and 
elevations of UP-1 Well C9607 (699-39-68) located 
southwes t of the 200 Area Fire Station (609A 
Building). 

Horizonta l Coordinate System: WCS83S/91 (Meters) 
Vertical Datum: NAVD88 (Meters) 

DISTRIBUTION 

Survey File 

L.D. Bultena 

J.L. Richart · 

J.L. Smoot 

J.B. Geiger 

B.J. Howard 

A.J. Green 

SURVEY RESULTS AND COMMENTS 

See Attached Well Survey Data Report Sheet 

FOR OFFICE USE ONLY 

OR Doc Type: WMU Code{S): 

SDR PLOT DWG 

OR 

1 

1 

1 

1 

1 

1 
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. WELL SURVEY DATA REPORT 

Project: P,epared By: 
Neil P. Fastabend 

Company: 
CHPRC 

Date Requested: Requester: 
06/28/18 Leonard D. Bultena (CHPRC) 

Date of Survey: Surveyor I Company: 
07/19/18 Lawrence B. Munnell (CHPRC) 

Description of Work: Horizontal Datum: NAD83 ( 91) 
Obtained f inal survey coordinates (C/L Vertical Datum: NAVD88 
Casing) and elevations of UP-1 Well C9607 
(699-39-68) located southwest of the 200 Units: Meters 

Area Fire Station ( 609A Building). Hanford Area Designation: 600A 

Coordinate System: Washington State Plane Coordinates (South Zon e) 

Horizontal Control Monuments: 
Washington State Reference Network 

Vertical Control Monuments: 
2W-145 (CHPRC) and 2W-146 (CHPRC) 

WeU ID Wen Name Easting Northing Elevation I 
l 

C9607 699-39-68 569077.90 135332.77 , . Center o f Cas ing 

226.745 ,. Top Outer Casing,N . Edge Stampe d "X" 

226.416 , Top Inne r B"SS Casing , N. Ed g e 

225.860 , Brass s urvey Marker 

Notes: 

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

Equipment Used: Trimble R8 RTK GPS 
Trimble DiNi 12 Level 

Surveyor Statement: 

JI" ..., 

I' Lawrence B. Munnell , a Professional Land 

~~~ Surveyor registered in t he State of Washington ~ (Registration No. 16216 ), hereby certify :sit~ Cr ~~ this report is based o n a field survey 
'O ,i l performed by me, or under my direct I . 1 Q< 

s upervision. 

~ ~ ., ) 1~16 
~ ~O~ G~~tl~ ':, 

7•14•11 ~t ~ .... - .... .... 

Page 1 of 1 A-6003-659 (REV 1) 
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WELL DEVELOPMENT AND TESTING DATA 
' . . , 

Well ID: CC\"° 0_"1 Well Name: (DO\q-~fi\~lo 1 j Date: {D ·S' · \-R' 
Location: ,..,, I 00 ""' ,..; "l e:R1)F 

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

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

Initial Conditions t u r Protective (Outer) casing -
Start of Job : · • End of Job· 

A .. 
STATIC WATER LEVEL: . j j _ Ground Level Qr ' "'--Permanent Casing 

Date: lo·~, \( ~ \·l~ ?>O rJ IA- · Pad Surface 
I I 

Date: lo-d \ . l ~ N /A-- ~11.l,o . . 

DEPTH TO BOTTOM: s.oo' A= 
Date: 

l9· '-Hi 'ff3. 5' "-1 l A- J.G\2' B= 
Date: b~n-,v I\) Pr-- '/Si.s-- C= .. ?>.of( 

-
Intake Depth Specific Capacity Troll Depth Turbitidy (NTU) Pump Pump Pumping Rate Maximum 

(ft bgs) (gpm/ft) (ft bwt) Initial Final Start Stop (gpm) Drawdown (ft) 

'-t'1f-1~ 'l!l, }2.1 .1 11.i. 1.s 0'10 t. · //OZ.. 2,()() w.or 
Ll-{)1.1', 'o. '2... Slo~1 lOto tot.\) l~L\0 1so2. 210 z.o.<.o 
at,S.1«.{ ll. l ~., 1~.1 "l. l u o1H.e 08'1.S- 210 11.a.1 

--------
. 

- A I ------ i---.. -
~~ r:.___ (/4,-' ------------. ,'-J~ \~\~ ,_ 

- -l 'fr ---~ --- 'J I' ------:__ 
Total Pumped: .... S'S', Bou ~:-\ b !'"-~ .., 
Pump Model: ~t\W\J.'1c. '1' ~0 \¼9 m.1.l ¼I:-! 2-3'~ \ \ala 02.0 

Troll Serial Number and Pressure Range (PSI and depth): ~IN: ~l{7io PS.1:: ~6>0 ~~~ 
Comments: 

)~tvv,..l 1 
{ C C\1101_ ,kv_ W\+t _i.• S'• 201'1 

C'\\101 _ """- ,_._+1. _ l,•(o• 2.0l1 

~tt11v""'- 2. • C. C\\tt>1. d.t.v- V'\1" 2. 11-~ -i.o,'8 
' t:3 l,·1-'l.D\4' 

~~",! ~- -¥ C C\\o01 ... A'-"-. \A -

Prepared By: 

~lw-.s!Y'\ ~(2)_ Wv-ew f.D·t·Ji 
Print Name Signature Date 

Reviewed By: _/ . 
£ k~NI~ rlvVIJltVI- ()A-Y~~ 1LB/1e, 

Print Name v I Signature Date 

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

r: 

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

 

    
0-5 bgs      5-10 bgs        10-15 bgs           15-20 bgs 

 

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

 

    
40-45 bgs      45-50 bgs        50-55 bgs           55-60 bgs 

 

    
60-65 bgs      65-70 bgs         70-75 bgs           75-80 bgs 

 

    
80-85 bgs      85-90 bgs         90-95 bgs          95-100 bgs 
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         100-105 bgs    105-110 bgs       110-115 bgs        115-120 bgs 

 

    
        120-125 bgs    125-130 bgs       130-135 bgs         135-140 bgs 

 

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

 

    
         160-165 bgs    165-170 bgs       170-175 bgs        175-180 bgs 

 

    
        180-185 bgs    185-190 bgs       190-195 bgs        195-200 bgs 
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       200-205 bgs              205-210 bgs      210-215 bgs        215-220 bgs 

 

    
        220-225 bgs    225-230 bgs       230-235 bgs        235-240 bgs 

 

    
        240-245 bgs    245-250 bgs      250-255 bgs              255-260 bgs 

 

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

 

    
        280-285 bgs    285-290 bgs      290-295 bgs         295-300 bgs 
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         300-305 bgs    305-310 bgs      310-315 bgs        315-320 bgs 

 

    
         320-325 bgs    325-330 bgs      330-335 bgs         335-340 bgs 

 

    
        340-345 bgs    345-350 bgs       350-355 bgs        355-360 bgs 

 

    
        360-365 bgs    365-370 bgs      370-375 bgs        375-380 bgs 

 

    
        380-385 bgs    385-390 bgs      390-395 bgs         395-400 bgs 
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       400-405 bgs      408 ft bgs     405-410 bgs         410-415 bgs 

 

    
          415-420 bgs      420-425 bgs        425-430 bgs        430-435 bgs 

 

    
         435-440 bgs     440-445 bgs        445-449 bgs             449 bgs 
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Appendix B 

Well Documentation for 699-38-64B (C9608) 
 

• Well Summary Sheet for C9608 

• Borehole Log for C9608 

• Geophysical Log Data Report for C9608 

• Final Survey Report for C9608 

• Well Development and Testing Data Sheet C9608 

• Photo Log for C9608  
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B-1

SGW-62438, REV. 0
WELL SUMMARY SHEET I Page_1_of___1_ 

Well ID: (9608 Well Name: 699-38-64B Start Date: 1 /9/18 
Project: 200-UP-1 Injection Wells Location: 0.5 mi NE of ERDF End Date: 4/4/18 

CONSTRUCTION DATA 

Description Diagram 

Surface Completion: I I I i 1-'-----_.__--------i 15'1 
4' x4' x 6" Concrete Pad with brass 
survey marker and protective 
monument (3.13' ags - 1.87' bgs) 
Ecoloqy Well # BKG-075 

! ' ' i ; I )'[ ' : I, 
! ii ,,! ! ' 

!-+-,.,._!--+-! 

I , : I , 

Well Completion Materiai: ;•! · "' 
Type 1/11 Portland Cement ~ >•~ >< 

1-0~.o'-o-· b_g_s ___ 1_0_.s_o_' _b-gs------1 ~t~f ,~: 
1-3_/8_'_' B_e_n_t_o_n_it_e_C_r_u---,m,---b_le_s ____ -i ' I✓ fr----J,_'_ :J,_: 
10.50' bgs - 288.23' bgs ' !,L - -
3/8" Bentonite Pellet Seal l}' :~{ 1 y ~ ; , 

,_2_88_._23_'_b-g_s_-_29_1_.8_0_' _b=gs ____ ,; }J } r, 
8-16 mesh Primary Filterpack , ,~: ,0_' 
I--------.L---'----------1 ,, 1 , r " 
1--2_91_.8_0_' b__,ig"--s_-_4_05_.2_0_' b_,19"-s ___ ---l ,t f'.; )t:j: 
3/8" Bentonite Pellet Seal ' !✓ L ~' :tj, 
405.20' bgs - 408.53' bgs ,, ~, t , , J,l_ ' ~1 , 
Natural Fill •vC ' i,,f , 
1-----------------i ' 1'L.. , ; ' 

1-4_0_8_.5_3_' _b_gs _- -4-09_._7_7_' b-•q_s ____ ---i :t1:r--__ t( 
P W Iii ,.. , j ;, ; .,, 1--e_r_m_a_n_e_n_t_e_aa: _______ )' ;' ' ~4 , 
8" ID Stainless Steel Blank 1:t' :t1: 
2.30' aos - 295.61' bqs 1:~ ' :,-1 , 

8" ID Stainless Steel 0.050-in Screen )rf ~~~,~--
295.61 ' bos - 395.62' bos , .K u-·, 

1-8-11 -ID-S-ta-i~n-le_s_s _St_e_e_l _S_u~m-10 ____ Jr )J: 
395.62'bqs-405.61'bqs I✓ t' ,rt 

J'I " ~ 

i-=-~=:::...::}=;e-=~c....:i=~=:=r~=~=-~0=c=na=5:'-i n-1a_:_1 _9_5_-9_6_' b-10-s----l Jf ir 
12"TemoorarvCasina:405.47'bas ,C( , ,,; 

'L,f, ,~ ), ' 
(all temoorarv casina removed) ~ , , ,, ; ,~, ' ~1 ✓ 
Total Deoth :409.77' bas ,{l :H 

, ! -'l ,r' ~ 
1-a-1a_s_=_a_b_o_v_e_a_r_o_u_n_d_s_u-rf_a_c_e- ---i J )~ t{c 
i-=-=---=-::::a.=-a:.=...;;;,..,...:="-'=--'-='-==------i .... r 1~ ; 1 , : 

bas= below around surface 1, : , ,r / 

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

0- . - --~;ti O - 10 : Silty Sand (mS) 

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

-~;l~1: .... _1_0_-_2_0_:_G_ra_v_e_ll.,,__yS_ilt ...... tv_S_a_n_d___:,,(o_,_m~S),_----l 
20- ~-;:• ;•:.,_ .. 

-\f filB}:_20_-_3_0_: s_a_n_d_(s_> ______ ---1 

- ·:~''!': ().. .. 1------------------1 
~"'\,: .. : ·: ..,__3_0 _-4_5_:_G_ra_v_e~lly,_S_a_n_d__,(...,_ gS_,,) ___ --1 

l;:l. ~:. ·: _;. ,;: 
40- :')·;. -.: :'ri.:-------------------1 

r."· ·P: .v:. 
o:,"'1-~: -: ··----------------l 

w:1~4-s_-_3_0_0_:S-a-nd_~_) _____ ------1 

Reported By: 
Brandon Thurnau 

Print Name 
__ _._P ....... r.,..oJ,.,.·e .... c.._t .... G.,.e.,..o .... lo'"-!'g,,...i....,st~- #& 1 ,.., ... ffl.. 

Title Signature 
4/24/18 

Date 

..v Print Name - Title ~ (Signafure 

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

A-6003-643 (REV 2) 
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WELL SUMMARY CONTINUATION SHEET Page _2_ of _3_ 

Well ID: (9608 Well Name: 699-38-64B Project: 200-UP-1 Injection Wells 
CONSTRUCTION DATA 

Description Diagram 

Well Completion Material: ,1: f: ✓ rt 

=~=;~=p~e=, 1B=~=~n=;o=~n=~=::=5~=:=,~=f=,:=l=:n=, 
1
======= 11 lj'.! 

10.50' bgs - 288.23' bgs , : ; · 
1-3-/8-,-, B-e-n=t-o-n-it_e_P_e.,..,11-et~S~e-a_l ___ _, :~ i :.i----at: j 
288.23' bgs - 291.80' bgs j:i: :[, ,(! 

.n _.i 
8-16 mesh Primary Filterpack Vi, 'l,,I 

1-2_9_1._80_'_b-=g'--s _-4_0_5_.2_0_' _bg,,._s ___ ---4 ,t } :~ 
3/8" Bentonite Pellet Seal 'k~ :,, 1-------- --- - -------t ' f 1 f,' 
405.20' bqs -408.53' bqs JF :r.1:' 
Natural Fill J.' / '~ 

1-4-08-.-53-,-b-,q-s--4- 0_9_.7_7_' -bg- s-------1 1' ~ , ~ 
-----------------------t : t :1, :r 

[ ,, V 

Permanent Well: :~t :(vJ 1-------------------t ,, ~ , 
1-8-"_IO_S_ta_in_l_e_ss_S_t_e_el_B_la_n_k ___ --1 j:f: :~j, 
2.30' aqs - 295.61' bgs ~- / -~.· l:[ 
8" ID Stainless Steel 0.050-in Screen fr :t ' 
295.61' bqs - 395.62' bas Jj: 'l,, 

1-8="..;:_IO-'-'---'S-ta-'---in ..... l'-e-ss'-S-'t-e'-el_S_u .... m-10-----1 -~ l l'' 
395.62' bas-405.61' bas ,1, -~-

Hoh~ Dim~nsionc• 
1 n" Temnnr~rv C:asinn· 1 qi:; oi::;• hn, 
12" Temoorarv (asina ·A.O'i A.7' hns 
(~II~ .. ,,,-,. ,r~rv r~c:inn rPmnvPrl) 
Total njlllnth : AOQ .77' hnc 

hnc: - hPlow a rot ind c:11rface 

i., i ,. ,,~ 
~ / ! 
¥' ¥ , : ., ; 
l.,, ~ ., ; , ; 
,, I 

' !,. 'l,, 
" .1 ! ,, ,., 
1., ,. L, ,; ,__ ___ ' 

, j "' ,. ~., 
, ! ,. ,. ~ 

,. t, ,; 
" i, , ; , i 
;, ;,, 

' i, ' i,, ,,_ , ; 
),' V 
i , 'l,, 

"c ~/ 

GEOLOGIC/HYDROLOGIC DATA 
Depth Graphic 
in Feet LoQ 

Lithologic Description (ft bgs) 

=.:/·':-:/:=.= 45 - 300· Sand {S) 

120 ~ I lllf );,____ __ · --------------< 

= '.~l 11i~------------------1 

A-6006-992 (REV 0) 
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WELL SUMMARY CONTINUATION SHEET Page ___3__ of _3_ 

Well ID: C9608 Well Name: 699-38-64B Project: 200-UP-1 Injection Wells 
CONSTRUCTION DATA 

Description 

Well Completion Material: 
Type 1/11 Portland Cement 
0.00' bgs - 10.50' bgs 
3/8" Bentonite Crumbles 
10.50' bgs - 288.23' bgs 
3/8" Bentonite Pellet Seal 
288.23' bgs - 291.80' bgs 
8-16 mesh Primary Filterpack 
291.80' bgs - 405.20' bgs 
3/8" Bentonite Pellet Seal 
405.20' bgs - 408.53' bgs 
Natural Fill 
408.53' bgs - 409.77' bgs 

Permanent Well: 
8" ID Stainless Steel Blank 
2.30' aos - 295.61' bos 
8" ID Stainless Steel 0.050-in Screen 
295.61' bos - 395.62' bos 
8" ID Stainless Steel Sumo 
395.62' bos - 405.61' bos 

Hole Di,---=-ns: 
16" Temoorarv rAc;ina· 1 Qi; Qf.' hnc; 

1 J" TPmnnr;irv r~c;inn · 40'i 47' hnc; 

(all tern .. "tll V rA,;ina -e,;,,v--n . -
ITnhr,I n11:ant:h • 4nQ .77' hnc 

GEOLOGIC/HYDROLOGIC DATA 

Diagram 
Depth Graphic 
in Feet Log 

Lithologic Description (ft bgs) 

,r: 280 ':'-\ :\\\1-4_.5_-_30_0_:_Sa_n_d_(-'-S-'-) -------1 

i 300 ~ llli/l·----------------1 
J~ \~.o:.bi 300 - 315: Gravelly Sand (gS) 

·J; = ~.=,i_;_:~.-~_:_:·_!.~:~-~--

J> ~ ~v t-----------------1 !~! 320--=i;.:r~i::r~;':2·:g51:;_ ~3-15---3-3_0_: S_a_n_d-yG-ra_v_e_l (-sG_) ___ ___j 

;/ = ~%~~i Depth to water 327.79 (4-3-2018) 

~[. _ O o 'c='D.;=1-----------------t 

~:: 
340 

__ ~; 330 - 355: Silty Gravel (mG) 

+. - ~i~'..._~.---------------1 
•"'•• - o- ",- "'-t-----------------1 
~r~ - q~c 
•" • _ 0 e> D•;,=t--------------1 .·;_.: ~ ;~ 

}t 
it 

~l 
:·J . 
. _·.:::_ .. I ... · ... ;:_:. r 360--= 1%.~ 355 - 397: Si lty Sandy Gravel (msG) 
.. : .,.. ~:a'.:27..l ~ii_ ;[{, ~,n;--------------1 
,r .,. 380-~-o.~---------------1 
.' l: : ; _. · ~-:8:.i.7._l 
J.·: :_-J~ - ~:?~!i-n----------------1 Ji + -~:.:.;·.:..t---------------l 

·y - ·- ·J: ~-~~~ 
.. . ·J. - 9._ of.:;~~-.i-----------------1 

l.l l.i ~0-: f ~ ~ 397 - 409.77: Silt (Ml 
1 l' "] .... =-~~~~:,--------------~ 

! 

420-

I 

1 , I 
A-6006-992 (REV 0) 
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BOREHOLE LOG I Page_Lof II 
I Date: , /'U/8 

Well ID: c:'f"'~ I Well Name: 6'1.'f- JS - ,i.t8 I Location: '/2 ,,., ; Nt; a,.? <=fi!t>F 
Project: I Reference Measure Point: tf,rr,ud ',urhc f!. 

Sample DescriptiQn: Comments: 
Graphic Depth of Casing, Drilling Method, Depth (ft) Sample 

Log 
Sediment Classification, Grain Size Distribution, Color, Moisture Content, 

Sampling Method, Sampler Size, Water 
•. q.,g(. J Sorting, Angularity, Mineralogy, Particle Size.Reaction to HCI, Other 

Level, Other 

(}' ""' CJ - t D ',,: f i//4 ?~ (111 5 J Air A,~~ ..,/ /I," T<l'.-n. 
. . (io'(, fr-d ~o J. ,,116 C11s{-<oi ~ -r,-: . ca..e 6.'f - - r.«f,•v~, toO /, Fels/ c 

✓ . .. 
$~: v. Jt 1e t-d - - ul'~(I · 'iar?d J.L. ~ ( _ _\ .[...,.._ , .. . 

- -• . . fot ( I 1 ,-,i~td lo~ ,1/,uf 'tc l ht wt,./< /-f { .( - - -
.if 6} . ' - /"q;/( 'l. r;-y "/-, o//v ~ ,,.oc.u-

' . , - . - -- . . -- - ~;//4 - . 
,o tr.~ IO - 20 is: qrfM/ef(,, v ,~ ("1,6) f IO'~f - cl. M {/Ir Q.,/d'f --- ., ~'7° (. s 1/t Hi-tl t- €Miro( o/,dt 0 •.• t;o '/. ,;ad, isl. 4 ra..Jd 

- 0 ~fMd: {-o 1410d ,,tf /.e /~ lot' f t-'1 /OOqq/ ·- fi,Ht Coat 1i', tf.4#1"0~ - . ·- . 60 '(, 5-t(f~ 
/ ,, -. . 

- p,o, .. qravtl: 2,...,.. k, /t>~,*t, /.u_Q V l 1?<1' {-4 'iubuu11IP-T, - ·- 6'; '/. J:ets ~c 
, r 

· " 
6$ o· • • c;> . joi/ ,'s, ,,,,,,{sf /1.0 nla,fict 1-y, ,;f,..,~ N( I - . ·o-;-

'f/'$ olltt 
, 

•O • ~- 2f'V t,,~--- ·- , 

- ... p. 
I --' e 11

1 ha~ - "?: If (c-A !eA.-f Jecr-e11fe"?, ,1.0'1., 
- &7 p·. 2,;'/,"frtt 2 $" 1. er r-ti ?I> fo ½ ,,.~~ -- -

paorl~ .. t1rrwels ll"'- N>tv 2.r,.._ f# 10,..,..., - ·r 01"' l,t"' I f'o/, f t/F ( c.. - .. 
f iA,,J f A ., "- .f i-1e lo l/. Ccarf{), t1A&t11/,;r fo . 

- ' . , 
. (.,b ~- .,/r.r PDO/'l'I s.,-1~,,( 

- a~ , , , • ~- 'I' Y ~/2. dork 'f(>k.( t.f"- Jruw~ -2,'I \ co/or 4 j J\O't' ., ,/ 

-
1.0 - ~o '615 5M-l'i {5) . . 

-

- &fG'/. t;fflA.d, 2 /. ,:A /'#Wt I 2·/. s/ /-1:: 

- G5 
f{N/ { 7 /'14/t/4-k~ t;ar--./.etl. f / ,,ce +o V. 

'36 (O(iM(;/ "'~ ,.;I«- ,fo' 'ivb ~-1A11/ar, t 7'/, --- S-et,:c , / o. . - •O 
/\110[< f, c..,jft,,, ~I,, //c£ lA.c . 

/tc, 11A d o· ~ -
,•Q IYfllt~ h NCI 1,,;-y "t/z J,4t'tA.,r, L~k ,,_, 

- ·O· I er ravel~ 
, I z,.. ,..,. -1,. ~~ - .. 0 ,I 

' 
Reported By : 

l:l<ulo,- ts; ~ I /'/I« (1,,, ~uii.N, J 
Print Name Tille Signal.~ Date 

Re_~ ewed By: r 
~'(' G,e ,<)1 oo, /:> \ (<L.;;,,,1/f ?J ~ 0·b-~,:3 ~iK f--y.t,V?),]/) ~ r:" r~f,,r 

Tille J - Signe,'lireV Date Print Na e , -

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

A-6003-642 (REV 1) 
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Page~of 14 
BOREHOLE LOG (Cont.) 

Date: I I' /13 
Well ID: C<ilQS l Well Name: t'f'? · ~ -~e. I Location: "- o. r M[ IJ{:; u.r-~ 

Samgle Desq igtion: Comments: 
Depth Graphic Depth of Casing, Drilling Method, Sample Sediment Classification, Grain Size Distribution, Color, Moisture Content, (ft) Log 

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

,-r Cl,7 zo - 30 'b" s ,~,l\,,J. ((") A:r ~"~ "' I 1/l'Tt>,...f) 
O' 0 ~ 2'1° I '•S - 121 '1-4' 8X-4ra.veL Co I t-1 c. .f '7r,'(6,,f~ 8 ,""f 1 

-
f o,v/; ,..,, ,.r1; .,,.,.,,._ -1-o / 

,.,..,tl,,,,111-1/v .I 
V(!./"\,( Cq~e -

~orkof 1vl 1/-tJA 11/,u / 7 /. ft/f/c ·O - -11(<>,r ;., - .. 
. -0 ( ./ /., t ,,-,AA,,.,{ a:.c. 11(<-.r pl-.,. - t:t ,ew-1/s : 2,.,.""-

'II 67 o. r11,ro-vA.p/ ,;c;- /. Jet, ,c n&,;(.,, {11" 1-(,/ 
0 we4.t< lie.I M(/4, .tV ,,1/+f~il-,,., 2. '7i 'i/z. -

ef «-1,t nrell 1Jh 
,{',f;,r_ 7 

- 77 ,,,J 
- • C, 

' ' . 
30- ~7 ''" ~ q t-4 ,/If II" f~ (1 S) -

'1 '7- 6~ . '0 
~O/f~ vu, 1/. 6,.,.,,.,..,,,,1 

- ,;11J: ~d/,/-"~ r., vert1 Cot¥"Ff' 1,ql'lv 

- f,r~rl A.. ~ .. r f;f'- -/r? f{✓t-~1,.t/ar I 7d/ 
' .fdr;:/ I / / 

-
.a f'"#w"'l)j : 2 -"IA ~ ?--C ~1"1 ~r1u.r- k - 65' /1uJrov~ t;" 'F '/,, Y-tJl~c ~(y .,,,rft.r/ ~o - -
l,v~ Ht.I _,/ N,' ~ I/ f/z (5/."vt ~tt.. -

./ . OI r,01.J -
) ., 

--

- 6$ 0'1..0
1 

'-i4 - t1JNV'flf ~-,../hr r.O"V 9-',..-. ... ; 
s...,vl1' .f~ /\('r. /dJ/,\J S//\e f.. '7'7- J/ WttA Co~ft<> . . 
2 . ~Y ,/:,, /,1.41 1 

01,·.,e lrc,wA. w('~ ~ /ft/ ~A. - . 
~ 1, I ( 0 /. qr11,v,e( ' - . () /. <, wt.d 

,I 

-
t(ttj - ~(JO I & s $~ /SJ - (,', ' 
q.:;--1, ~&M.t/ / 7r, arw,N'/ -60 . 

. 

- f ,;,.d: y ! A.(! lo "'t>~ C#'N"'1e .to7 Jf>lf'tc 
/..,.>t' f /- f "r~ / 

, 
-

- ,, ,..,.,,.v,4/: 2-u~ lo 1/1>'1,Jq,,,/(/ fo/'kd, 'JO/ 
✓ ,µ}'/ , 

' ~ tC-- &$ -
6, z~ ~rv 4/~ l,~1,,/ al."v e ho-..vx, ,.Mb;~ f . wl ..-1,, #/c; ff/c/~ If ;t<, H/'./ r .,r rt-- . I , 

- . ~ ~0' bqJ - 4 rttw! ~ o/. 1'vt./l <:rz/ -

- G? 9 ""'"d , .,,~ /\.6'--J ""°1''1 J/"1.,e ~ UM"f ,,o, 

70 ]:// I rtY.,,,,t.. ,- c. t,.recd/, 'iv!/ ; f dru / 

- (O'/c;,r ,....,.,11"10 :,,, ~ z . ., y Ci/~ 1:.0/11/ 
ol:ve b.tq,-__ I 

- ~ . -

Reported By: 

C. f>.,p.NS Gt'•lo!H f Ck--- I/ Of/t &' • Print Name Title Signature Date 

A-6006-993 (REV 0) 
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BOREHOLE LOG (Cont.) 
Page_!_ of _LL__ 

Date: 1 /'f./,8 
Well ID: Cq'°fj I Well Name: £tr -, 8 -~ '-f B I Location: 1/-z ,.,.,· JJc .... ~ €:R,.'PF 

Depth Sample 
(ft) 

Graphic 
Log 

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

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

Comments: 
Depth of Casing, Drilling Method, 

Sampling Method, Sampler Size, Water 
Level, Other 

1 ~ 'i~'t,,, f ·) $ ~ 'I g•f. ~..,_( _,,,z_'---'·f._,_. ----+-=-(a.:.......:_~ 1'-~-=J--_.l----'-'rr-'-1--=-c..,,=---c..c~'----'C..B_i____, t-
, t;N,.d:~ L~ v. s:~ fu v . C0O. r 'ie we{(- ~rl,t,J/ ,/ 

, · ~7 '(, ~c ·- ------ - --·+-------------1 

, . • . , Jrt>.ve { 2 ~,; f Se(~ .'c.-t 2 - 'f"" "'""J !J,_=l.,-'-("O_v_•~-'--"---"k-=----1------ --------1 
~ - -I.--..::L.<. c: ~-1 ,-4 ,A,~.., vi~ r 

' • • 111 J r~A- , .. ,es,.k dN.1 ~ .,, (~'-ffl;l-v -
,I I I 

-

-
✓ , ,, 

-

- ,I 

-

- . ., 
-

-

-

6$ 110 _ .i,-------
- . 

- · e ICO £a ( - /'I o ~ /" A ~-Pi'rAA f 
" , 

- .. . 
-

Reported By: 

C. 8~/W~ l/1ro/1 8 
Print Name Title Signature Date 

A·6006·993 (REV 0) 
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• 

BOREHOLE LOG (Cont.) 
Page.!{_ of JL 

Date: 1/10/18 
Well ID: ( 'f ,08 I Well Name: l<i1 · 3 ff - I,'( 13 J Location: 1/ 2 ,it,' N~ cJ!· e~bf 

~Qle DescriQ!ion: 
Comments: 

Depth Graphic Depth of Casing, Dri lling Method, 
Sample Sediment Classification , Grain Size Distribution, Color, Moisture Content, 

(ft) Log Sorting, Angularity, Mineralogy, Particle Size.Reaction l o HCI, Other 
Sampling Method, Sampler Size, Water 

Level, Other 

p'i' 6$ '1$' - }M> '~s,· s~ (s) All wl li''T~.ut> . ~ , ·,Q S) $&AA ·,u '/. q rr:t,Je f 2 · / s[/f. z·/ ( 111: ..... t:.- TflG~ I.~ - ' .'6 .J' / hll,I ,,.,, leli. ftJrie4 
-,; 

{a.. f , v. ,· -te +o v. coA.rie - . ,01 s-tlt;,0 c / 
- . . 
- 7ttWelf_; ZM M +, l(.,..,~, fol>""-'lulP-r -lo , vhr-c,v,.,J 

tio 1~s · ,,. 'i$ f .Jelsfc , wefl- ,;orkd ' 
. ' wl ,tO 1,:ls stuu WtrJ.U. f-ltl ~11. df"C.f. -

pliiftfti'l'I 4 2. 5 \./ f/-, l'c /:a'4f o ,ve l,rov11_. 
- , ,f . 
- . l/S''/,_ V',../-,,.., - V l.,< (',,._/ ~z: v.L a:)f2-0

1 M · '- - ~.s '·- t? • -?"/. z;[,f · o.,,J ·. n.J. Si><'~ _10 '/../-/ 
,1~(1ft~ 

I ~ I 

' 'J/3/.,-. ~-~. ,cJ.. r....J,· ,,.hi.I.A: ~s(l!:_W 

< v1,' ~ - ~..J. ,..'...,I. , rn"/4 I Irv%-: C(,ylA -- . HCA r!V\ 10~(2.. s-/z ~iJ"'i ~.;-y ~ 
- . ti 

t 
I -

~ ,2.s 1 ~~; ~ 9.0/b v.L - (NA, e--.-1 z,% ~. ,,o e,5 
' f:.~; 1/r..d .-w·,11 s-,...-t-J -, o'/of ho¾',.,. 7 .. -~- ... , -

~ ~. i, , 1-+t 1 .... ,,_~. /hlb? -;;:J,. h-- -.~· .1~ - . ' I 
, 

-
P, / ',t>I /,,✓,)/ qg'/4 w-, ~ ,-vr<. ~ t½~ · - ,~«tt 11'/1i "'t ~irl-,,{ 65 . . ' S'-1/-' P'-"f "'° 4~/V'(.. 

y' wf- ~M""'( M "'-"'~ - . 
- ' . 

' P, t ~ S-1 
"~: 7 Y¾ v-.f;.. , .. tr$, ~, 1. ~ t..~ • ' -

"4<1Y-{_, • 
/ . 

<..r.--.< a,!) -
11.\0 k<. . 

. ~/'Ii~ . qf/;I. v . F,.., v .v;, ~cw.I 2¾~-
-

11.,,;, H6 r,M, IO Y;t. d, . •• .I k,~ ru/--

°""~ " 
, --, 

S~KJ - . 
-

. I.I) l'-1.>_1 6tA: 9'(/f,v . ./..., -v. c,,-s ')e-,/ t%~--, \'{{ lnS -- --
c., 

,----'--. 
~ s-. ... ,,./4,-.,,..e, . 

- --- -- - ----·--. 
- . --. 
- 1---- - - . . -----. 
- . 

1;.::? 1.ro' 4u.1 i q B % v. ,r._ , .,,.n-..d, ~ 2%~· ,~o t;, --. 
~ /.kl rx"' ~ r~,:;() ,J,.11\--( I 7 

- ' 
- . 
-

Reported By: k, ~ 
ft('r)ha,~f /slJlf f'-.,~l .. J 

_ , 7~1l V\ f./1·/</ C P1111/J~ ~ e,,-s,___ 
Pri I Name / fTitle 0 Signature I Dale 
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Well ID: C 0 

Depth 
(ft) 

Sample 

IS' -f-__,;;e, __ S-1 

Graphic 
Log 

1(,0 -~-G=~s-1 , . . 

tifl'--4--'"-1 

I 10 _ f-__ G,=S-t 

. , 

BOREHOLE LOG (Cont.) 

Well Name: Location: ... 0. 

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

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

Page_r_orj}_ 

Comments: 
Depth of Casing, Drilling Method, 

Sampling Method, Sampler Size, Water 
Level, Other 

, -.. I \9'' 

Reported By: /) 
1 Awkt-w ~.S/v' /-II./! 

Print Name Signature Date 

A-6006-993 (REV 0) 
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BOREHOLE LOG (Cont.) 
Page_k_ otJL 

Date: I· /l•(f 
Well ID: cq\Qog I Well Name: ~qq .... ~r-io4i I Location: ,-. o. S-~ N& ~J._ £1<-Df' 

V 

Sample Description: Comments: 
Depth Graphic Depth of Casing, Drilling Method, Sample Sediment Classification, Grain Size Distribution, Color, Moisture Content, 

(ft) Log Sorting, Angularity, Mineralogy, Particle Size.Reaction to HCI, Other 
Sampling Method, Sampler Size, Water 

Level, Other 

,(\,, 6S i..L<:' ,_, 100 'I,.," ; <.. ,1 JI (SJ /1: r /20 (p,,.,_ e.../ I(, I( I e.,...-1) ,..,,. . . ~ /tfS 1 /xa· : q, .. ,. w t"'.- v,c.r-~. Sv--d ( rv-d.), r.a,,:-v. ft Tt.'(q,,e !>,c:f-
- . 'b¾ ~tl, I ~:.:2 i!:JJ·1Y l/0%.Pl'lv'f.n--. wd I 
- . 

rA~~\ c.t.J ~.~. - 5w ., .,-.y)_ i M tKI ✓tV\. kvu, (Jltf$' 6qc:, - TW1,,kt,._ - . 
tOVt~ ✓&-).,61,,,JYt ' tr, / 2, ✓ Ill +P _,,, e:.a.S, f ..«>i I r~ 

-
liS 

. 
wl uder- MPMII, b}t ?f:/J 

e ,·u>o ' '"s - s:..:~~" .. f ,twi11~~ 
, 

- ,..o 
/ I / . - . ~ W~ 1 6., ', - ll o 1/"JA :~u,.,A,/- C {,,,, <A..Ot e 'I - I , I 

- G~ 
. 

I a 'l/() • '°' ~ - 'ft; (. 5Ad. ~-/. s.' It 1,0( 
. 

~---=-. 
AA fvrl-k.,r- ,i._ .. I'! C, 

, 
- . 

I 
-

. .'11..1'7 '''H - <f.'i°t f~ f: ft. I . 5·(:_ -
, ~: 11.J[ie J.o v. e,o.,..,-se, ta ·/, .fefs[c I 

-
65 H[l d r'-1 •• 1\0 . l"loJ. .-rt- AJ'> (r,(,A . 10 '(fl. o/1 ,n1w __ , I, 

- I 

- e z7,,0 • ~s - ~ (Q~rH'-< ", · 11.o "'' - . Md /lt V, /1:1~r,;e 'I- /J.-.-'~ ~r- f-v( -
.Jv~e,- J'.fJereMef ( 

,zl G7 A.b 

- -
• l~'2,"2Cj 'tlA~ - '=r? ·(. <;au~ i 1.,. ',: tt I - , 

~ .. ve/.., 5,·"4.~ -1-o u,p..~e bO/. -
J-el4~l'., / ,,....11tl,~l,, ,,,.r~, ~vi -Mf . .. --

G5 rf-o ~ " b- ("(JV J, ,, I_, t J./(' I 'r"X./l. d:U 1,tO . 
(0 Y/l 4/-,, l,ro,;,A.-

- , // 
-

. - . 
~ 2 }0 

1 h., ~ - M i ,~A ;_,,§~f di - A--: . -
, I ,, / 

- 6? ,:i'~ . . -
I 

-
. 

·- -

- -· --
- G; -

1,10 .. 
- . -

- . . 
Reported By: 

~ff GI~ l d~Z(t ~~ _ ,_.1, 7.: \ i 
Av,d.re,w i4v.lt.~Ml C-8 u/l.N 5 

Print Name Title Date 

A-6006-993 (REV 0) 
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Well ID: ('f {pO cl 

Depth Sample 
(ft) 

i~~ 

-

-

-

-

t"' 
-

-
-

-
<tif 

-

-

-

-
i<fD 

-

-

-

i~'i' -
-

-

-

1 

-
ito Gf · 

-

-

-

-

-
i,10 (i~ 

... . 
-

-

-

Reported By: 

C..(>~ 

BOREHOLE LOG (Cont.) 
Page _1_ of _I_/ 

Date: f. z 2 . I 3 
I Well Name: 6'f( - "J8-C'/C, I Location: "'-0. SI": NG J e,11-bf 

Comments: 
Graphic 

Log 

Samgle Descrigtion: 
Sediment Classification, Grain Size Distribution, Color, Moisture Content, 

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

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

Level, Other 

'. 

I 

. 

. 

. 

lfJtr P .;.;.. ·7-.. eJ/ 12.,,. 

I • 

, 

~ 2 llO I t.,, r, - M 1:... ,4 :Y ~c._. -t l'.Ull-<A e~ - l-<----~~~/!4--L _ _!.:.::::_____!~+_!.:-, ~=i_:___J,=::.:/ '1-=-L--- ---4--------- ---l 

- tz,'l'i' fo.i .., I 001, j~ (()MIJO,'tft11~ 

f'eMQ.f .f.f Inc; ·t J.,t.f ,'c. Vt I AO_.;<.~:.d 

(~el/. I al; Ill', 6~ ' , 

v 
, ' B,,ie,-<,'f.49 - '"' ~ ',-.,t:.f'/A,.I - 1·- -,AS 

/ I I 

, ' 11',_Xt ro,-r<{' t, o/, J,/r, lc/ jvbC::.A,1/,v- It> 

-

, AA,a,~ll-f" ~,..,/m,U" (q~f.~tl / 
.. a~,,.,/s' NM.A."'- ?_J.,..,.. -k ?"'>f, So"/. Selsfc' 

./A11.ao/p.r-- Lf t; vbtLAA cAb,, M.o;/e.,-,.J.e/4 ~~'/ 

. 

. 

~ tl,A ~ fl Cola,-- rJ- 2, 'f Y f /, 

I 

!------------- - - - -----1---------- -

f-,..---- --- - --------------+--------·-

Pn'ntName 
_c;_~_dl--'"'--;c,t-____ 7]r? --""""-"------- _I_· ~~'~· '----=-8-

Title -.Signature Date 

A-6006-993 (REV 0) 
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Well ID: 

Depth 
(ft) 

:Jc» 

Jo,f 

'JW 

Sample 

4$ 

4 

G 

Graphic 
Log 

0 . . . 
. 0 . 

' ·o 
· O. 

. 0. 
0 . 
o . 

0 

·o. 
, 

' 

BOREHOLE LOG (Cont.) 
Page_L_ot _l_!_ 

Date: / · 2 ~, 18 
Well Name: j Location: "-~. 'f ;,; /J cJ- (5e,pp, 

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

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

/\0 t:f 

~ 

s 

F"". u,,,: E 

· O · . .e 5 OW I"\, 

. C}. 

Reported By: 

~ I l/t..,/1r C,.~ (JecJlo,-:,, r Title 
> 2 

Print Name Signature Date 

A-6006-993 (REV 0) 
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BOREHOLE LOG (Cont.) 
Page _J_ of _I _{ 

Date~ /. Z 'J · I g 
Well lD: l~O~ I Well Name: t~lf, J ~- ,l( ~ I Location: -b. .,- I"'; N~ <ff' e ~DI-

G h. Sample Description: Depth 
Comments: 

Sample rlaopg IC Sediment Classification, Grain Size Distribution, Color, Moisture Content, Depth 01 Casing, Drilling Meth0d, 
Sampling Method, Sampler Size, Water 

-+---+--,.-,--S~rting, Angularit~~ineran~·,'.ii~BSize,Reaction to HCl,_O....,thr-e ..... r -f--,-,.----rL_ev_e1,_o...,..,th,-er_--,---t 

a~ . : -~- ~ 1141° - 3 30 ~ ~ ": .. f .. 4 , r,wl( C) 6 ) IA/c 4; / { z Ir [11t;: ... ~ 

(ft) 

---1--..::::;.:..,, 0-.- a 3 o '/. " < ~ d- Go ·t ~ ~ 
1
,__,1_0_.1,-'--. _;_~....c...u_c' t"----l---'lf.-._-f'i-'---'----'r .:.,c=• '-=--'oA'---'----=--.e_-=-c._ 6f (-"----.--/-l 

o: 00~ ~u.,..J1 I/ ore ,.;tJ~"""'- -/-el '"'" c,,.ae, 

?IC{' 

-

o_9o: ~,'/ . .f.rt~:{,.. ruo,fy f(lr1t~ r 

O: -;:'-0 ,ir-auelJ f"rJAA~ 2 M.M f.o ~ o,...""'- , 
-
-
-

G1 _:_ Oi:J' 1,,JbrouNI W OuUJ 11(1?./J ~-/. .I"l~/t,. poor~ 
--j.~_.;..:..~ ~-:--0. sor'f- t>r/ / • -~~~-,..-+--#--,1------------1 

·oo 0- .. IO V ~ ~ft( r1 l'>l'U. uPl/tJ,,.Uf~ '(Ol,µlf.., , 

1io 

-

-

- 0 : . . -:-- (n,,. 11(ot,ft.ci:f-'-1 , /we r, f,JO HCJ r¢ IL-
.:...0 Q ' 

G 7 °:--<? .·o ._e_1_2_6_1 _6~>q_f ___ a_r_a_u_e(~:f- ; A- ( r.- t!()·- , -e - ,-.A.,---+---- - - ---l 

--t---.1 0·()~ r,;2e I£ "''ld;..A -~,(., 11oi., 4.0/.qr441e(, 

-

~i<i' 

O~· t;O/. r,~.,J ,ni. s:lf:' " 
I 

-
-

-

-

''° 
-
-

-

11"' -

-
-

-

-
,"\(I 

-
-

-

-
l't'i 

-

-

-

-
1~Q 

-
-

Reported By: 

l. ~~ 
Print Name Title 

DTW (VM611J,,. ,L) 
3 2 7-. !>B .JI 60 5 
(02/ol/201e,t 

Signature 

I . 10 , I & 
Date 

A-6006-993 (REV 0) 
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BOREHOLE LOG (Cont.) 
Page __!_Q_ of _I_/ 

Date: / . 3 0 . I g 
Well ID: ('f {,Og I Well Name: {, 'f'I - ~~ .... t.. "f B I Location: ~~.f /It: NG' ✓-~ t>/2hF 

Sample Description: 
Comments: 

Depth Graphic Depth of Casing, Drilling Method, Sample Sediment Classification, Grain Size Distribution, Color, Moisture Content, 
(ft) Log 

~ing, Angularity, Mineralogy, Particle S~ e,Re,;s;tion to HCI, Other 
Sampling Method, Sampler Size, Waler 

, . .., ~ i:I .. CA. Level, Other 

,.,-( ~IIP/61 ~ ~ ,:_ ~ <fr I la. C, ~~lrlA V[;,r~( kh) 4-Q w/ /"l ,, I 
(fj l ""41 

ll, • r)~ ' '10'1 Lrr74ANI J 
120'/, tf~ -t '2.dl, ,:It- i/f Trr',~e /Jti 

__.., 
- ~~ 1,.,..;J../: f - M ttl:11,,.,,_ Jy_, 1/'fl'(A. c,~~- n#rll.{ - ·o --;-, 

' 00 ,, Q ,.-1-, ' ' ,.,,. II ,AM" h <, u 1/ W¥f 11( vV J I e;ifJ,7 

- o ....... ' JtlL't / ,I 
- ·Oa 

G~ o.- · 
liJ. rAv'llf N-t ~ - ~ vl ,v- h, s v hrrN4dl 2~ l'" .__<Y 

- o ·6· ✓fp Ztll"',.,, ..,, ~{,/.., Ii ~,t. , ... .,,1 '5""tl% 
c-:- . . 

J.t(t;;C I 
- -~_oo r.,u:/ ; f we -I- 1,,,,1/ ,,,, JI II ~rt c,l~r - . o · 

~ WJ/", 
- 0 ,- Id '//l. 4/4 t/rk ut/!tJwl~A. /,rf/t,v ;'{__--- cf"O. JH' / r- oo ~ ( ~a~.) --, ,, 

~ 
,0 

~ ~/;? Oq, <; - O\l"'fAAN.J~ n2,\,o,~ 2 ~ .f....-J , . .,,.,s~ 3,'1.31' '-,.s 
- ~ ~~ o· . .:-.0 '30.MA . "A.O'N :-a. ,la.r /-o" < nh. ~~. l-l~ts#-8JH,w~. B~Hl4Ji - Oo:• 

_rr_".!!:!u 'i ~~,-(~ t; ~d. ~ M.<(.,; N>,t,V;a; _ g -, H 6 w '2... '8 ~ H {,w 3 - -.. o · 
- G5 

0 -~ Mt,£ lv~ -/2:, /.. r~e ,t_ tJotH"l'-7" !3}H~Xa ~ -

l~ · o· · f 11~. N f.1('.{J ~r\., t(.-af,v; ~,e_,,f-. 
r- Q-
~ . I-oo~ {Soi() 

-
-:9 .:~ e,~'?O' ~5' - r,_~', ~ -Yt'-1..0 fu I · ll ·l is<:!? 3tt7'f- J,,.2'( I, - w:. V / ..dt1,.,-C, e N' ;4"1.a f .,,,_ o,"r-lv for-kLI Ht [ '-7 H- R "SH 7 '13 -

- : D -OJ' tf.. C~½ J:.t:u'c (l., r-~ er S" 'u,,.ch. A - A A , 

v" 6$ O· . / T - 06 5' ( wo.Jt,-) ........ Q) . 

.PO - ~/ ~q• l-s -- A..- C,: dA : ,~ :c. A,\ .f c/4 /v9/Jle< 2 · / · 18 & 3 82. 3'1 '6., S -
0~ / I 7 He/$# f;,H 6 t,vf 8':}H64b. -

- . o'-:-' ~H6W1 83/HM4f 
. 0 f?/JH8X1 -- L7~ (!) · -

~iO i..._.O.· e ~80 br-t 1 .., 50 l a~f z 6 l. ,, q,,~_ 
c>.<? .- ~of 1:ff I_ - ·" I.!-~ {5o:f5 - __:_o-. ~r, • .u/$ / ' ~- ,- ,., .,..}. k, ''-< 2·( . /8@- 3g2,tt6 - J8'1.C?B ~ W) Ci~ 

MV) , Af Vlf -
(or,.f'iP ;c,qf{y fol' l-ev( &i'<j'/ fel,! c/ Htt<i"lf ~ 31-17'-/t../ - ~H -~ - q~/7 I Itri', 2-41 AA I,;, s'fM."'1 (l,t,.0<)/e,.T - 1/ .er · -

1sL ~ 6s I / I,, 'iu~r,,,~, f!!XJ-4.Y- cork//' ~tJ-/. fffffc,-o_p. t11: I ,r, we f wl tfti /If'_/ fr\('/t_. 
--

- . . ·-

f 

.,. o · 
- · . O· --

- o -. ·O· 
I f! 3'l(}' tvA $ f w--.d{ r~e Vehi Y't..(.e. 

0 :.....:.0 -- G~ f-o ~N-i cotcne - ~,~lf'At; 11a · · O' '/erA\PAA e-
-; .. o : ,(. 

. / / 60 ?.. q-,M,M'\ - , • ,._e /I O c.v 2.M,'A 

o O· 
-

-;-- : 0 
- o · 

· . O · 
Reported By: 

fi/8 l .- 8-VIWS Ge.-1~,,.; 2 · :J.., I Ff 
Print Name Tille Signature Date 

A-6006-993 (REV 0) 
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Page _!_L of II 
BOREHOLE LOG (Cont.) 

2 / / // !" Date: 

Well ID: (''16<Us I Well Name: /ff· t-6·/'f]> I Location: - " · -r ,..,·A,J (: c.J-~~ 

Sample Descriplio•- Comments: 
Depth Graphic Depth of Casing, Drilling Method, 

(ft) 
Sample 

Log 
Sediment Classification, Grain Size Distribution, Color, Moisture Content, 

Sampling Method, Sampler Size, Water 
Sorting, Angularity, Mineralogy, Particle Size.Reaction to HCI, Other 

Level, Other 

Mf' 61 .- 3CJ"7 - 4-(t:>'f, 77 ,,, 5 <;.~1 c r/11) /I(< ev/ 12'1 
(QS,'-iA €{ . ·o.· - , 

ldCJ/. ~.1//- tri(Mf' / . - -- -. ·o '70:I (j of,i,.,p w/ 4~·t:1Jt._ o/4ff,c✓-t(.J ·O /1.<J - . 
H C .I rx,.,,._ ' ~("tJI. tr /"~o~ J~V o--

- ,- --
5/h /.'qi, f Q/4 i,,~ 6hN,c/;'L I.; ..... ol.J L•w•./ /v\v.,,I -- :r ........ - -

~f - - , 
(!2_ ~'Fl I ,b., '>, ""' ---- l~qoo' t,,~ - c,1°'q;,iJica,, tf- ._, 

- - - Ae::> -- c'1..a,\1Me7 - --- - v - -- ---- c;~ -==- <Ero1-·/d,f '(Ol --- - Se:1// tJ AoW ,.w().'f7, - - fl.t;,r r'1C-A (",/,,, ry>,,w II t 4 ~ 2.., y 
- -- /1.&> - - e;-/ ! I r'-a/lT '/. lroW-- o tll'e - ---- , 
- - ------ -- i-':7JJ (!'-ft/f.77 'J9~ - e;.'0;11.';:J'/c:.vf ("~ .....,.,. r'C. -roi,,/ /)~/le. : '-IOC/. 77'/,f '1(0_ 6i I A, (; , , 

/ (~/-t/2<1l8) 
, 

-

-

-

-
'ft, 

-

-

-

-

-
'fto_ 

-

-

-
-

vn:_ 
-

-

-

-
'{'ti_ 

-

-

-

Reported By: 

G e,1o'J' f rJ-
~gnature 

C,8o/2N5 2./, /1<! 
Print Name / Tille Date 

A-6006-993 (REV 0) 
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699-38-64B (C9608) 
Log Data Report 

Borehole Information 

Log Date 2018-02-08 Filename C9608_HG-NM_2018-02-08 Site 200-UP-1 

DTW1 (ft) DTW Date DTW Source Drill Date Total Depth (ft) Depth Datum 

327.38 01/31/18 Gram NW 02/06/18 408.8 Ground Surface 

Casing Information 

Casing Type Drill Type Stickup (ft) 

Diameter (in.) 

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

Welded Steel Air Rotary 2.3 16 15 1/4 3/8 -2.3 195 

Welded Steel Air Rotary 3.0 12 3/4 12 3/8 -3.0 409.77 

Borehole Notes 

The onsite geologist provided the total depth and casing depth.  The logging engineer measured casing stick-up and 

casing diameters.  The maximum logging depth achieved was 408.01 ft.  Zero reference is ground surface. 

Logging Equipment Information 

Logging System Gamma 1LD Type 60% Coaxial HPGe (SGLS) 2 

Effective Calibration Date 10/19/2017 Serial No. 47-TP-32211A 

Calibration Reference HGLP-CC-166, Rev. 0 Logging Procedure 
SGRP-PRO-OP-53023, Rev. 0, 

Change 2 

 

Logging System Gamma 1HD Type He-3 (CPN 503DR) NMLS3 

Effective Calibration Date 10/16/2017 Serial No. H310700352 

Calibration Reference HGLP-CC-161, Rev. 0 Logging Procedure 
SGRP-PRO-OP-53024, Rev. 0, 

Change 2 

SGLS Log Run Information 

Log Run 1 2 Repeat 7 8  9 Repeat 

HEIS Number 1020156 1020157 1020158 1020159 1020160 

Date 01/15/18 01/15/18 02/07/18 02/08/18 02/08/18 

Logging Engineer McClellan/Spatz Spatz Spatz Spatz Spatz 

Start Depth (ft) 0.0 110.0 195.01 251.01 375.0 

Finish Depth (ft) 194.01 130.01 250.0 408.01 400.02 

Count Time (sec) 100 100 100 100 100 

Live/Real R R R R R 

Shield (Y/N) N N N N N 

MSA Interval (ft) 1.0 1.0 1.0 1.0 1.0 

Log Speed (ft/min) NA NA NA NA NA 

1 depth to water inside casing 
2 Spectral Gamma Logging System 
3 Neutron Moisture Logging System 
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Log Run 1 2 Repeat 7 8  9 Repeat 

Pre-Verification 
C9608ALD2018

0115AV00CAB1 

C9608ALD2018

0115AV00CAB1 

C9608ALD2018

0207AV00CAB1 

C9608ALD2018

0208BV00CAB1 

C9608ALD2018

0208BV00CAB1 

Start File AD000000 BD011000 AD019501 BD025101 CD037500 

Finish File AD019401 BD013001 AD025000 BD040801 CD040002 

Post-Verification BV00CAA1 BV00CAA1 AV00CAA1 CV00CAA1 CV00CAA1 

Depth Return Error (in.) N/A 0.0 2.0 low N/A 2.5 low 

Comments 

No fine gain 

adjustments 

made 

No fine gain 

adjustments 

made 

No fine gain 

adjustments 

made 

No fine gain 

adjustments 

made 

No fine gain 

adjustments 

made 

NMLS Log Run Information 

Log Run 3 4 Repeat 5 6 Repeat  

HEIS Number 1020161 1020162 1020163 1020164  

Date 01/15/18 01/15/18 02/07/18 02/07/18  

Logging Engineer Spatz/McClellan Spatz Spatz/McClellan Spatz  

Start Depth (ft) 0.0 150.0 193.0 315.0  

Finish Depth (ft) 194.05 170.01 350.01 335.01  

Count Time (sec) 15 15 15 15  

Live/Real R R R R  

Shield (Y/N) N N N N  

MSA Interval (ft) 0.25 0.25 0.25 0.25  

Log Speed (ft/min) NA NA NA NA  

Pre-Verification 
C9608AHD2018

0115AV00CAB1 

C9608AHD2018

0115AV00CAB1 

C9608AHD2018

0207AV00CAB1 

C9608AHD2018

0207AV00CAB1 
 

Start File AD000000 BD015000 AD019300 BD031500  

Finish File AD019405 BD017001 AD035001 BD033501  

Post-Verification BV00CAA1 BV00CAA1 BV00CAA1 BV00CAA1  

Depth Return Error (in.) N/A 2.0 high N/A 3.0 high  

Comments None None None None  

Logging Operation Notes 

A centralizer was installed on the sondes during logging of the second casing string.  During logging of the first 

casing string, the sonde was positioned near the casing wall and no centralizer was used.       

Analysis Notes 

Analyst P.D. Henwood Date 02/20/18 

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

 

A casing correction for a 3/8-in. thick casing was applied to the log data.   

A water correction was applied below 392.6 ft.   

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

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

as ALD20171019 using an efficiency function and corrections for casing and dead time as determined by annual 

calibrations.  
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An interpreted data set was created for this borehole.  Depth overlaps from consecutive log runs or where two 

casings existed were removed from 193 and 194 ft and 249 and 250 ft.  This results in a data set where only one data 

point is presented for each depth.   

NMLS data are reported in counts per second.  Static water level occurred at 327.38 ft.  Moisture logging was 

terminated 20 ft below this level.   

HGU4 is an empirical unit of gamma activity proposed as a means to standardize gamma log response across 

multiple logging systems with different response characteristics.  The HGU is defined in terms of measurements in 

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

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

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

Results and Interpretations 

No manmade radionuclides were detected in this borehole. 

Radon appears to be in the water inside the casing from approximately 393 ft to the bottom of the borehole as 

evidenced by the enhanced concentrations of naturally occurring U-238.   

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 may increase in sediments of 

relatively high silt or clay content.   

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

List of Log Plots 

Depth Reference is ground surface. 
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Natural Gamma Logs (0-160 ft) 
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SURVEY DATA REPORT Request No. 
183-087 

Project No. Title File No. 
UP-1 Well C9608 (699-38-64B) Final Survey 6AT12R26 

Job. No. Prepared By Date Reviewer 
~/VI CACN : 304398-JPRC N.P. Fastabend 5/24/18 

DESCRIPTION OF WORK DISTRIBUTION SDR PLOT DWG 
Obtained f inal coordinates (C/L Casing) and Survey File OR 
el e v ations of UP-1 Well C9608 ( 699-3 8-6 4B) 

L.D. Bultena 1 loc a ted southwest of the 200 Area Fire Station 
( 609 A Building ) . K.M. Whitley 1 

J.L. Smoot 1 

J.B. Geiger 1 
Hori zontal Coordinate System: WCS83S/9 1 (Meters) B.J. Howard 1 
Vert ical Datum: NAVD88 (Meters) 

A.J. Green 1 

SURVEY RESULTS AND COMMENTS 

See Attached Well Survey Data Report Sheet 

FOR OFFICE USE ONLY 

OR Doc Type: WMU Code(S): 

A-6006-495 (REV 1) 
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WELL SURVEY DATA REPORT 

Project: Prepared By: 
Neil P . Fastabend 

Company: 
CH PRC 

Date Requested: Requester: 
05/02/18 Leonard D. Bultena (CHPRC) 

Date of Survey: Surveyor/ Company: 
05/24/18 Lawrence B . Munnel l (CHPRC) 

Description of Work: Horizontal Datum: NAD83 ( 91) 
Ob t a i ne d f inal survey coordinat e s (C/L Vertical Datum: NAVD88 
Casi ng) a nd e l e vations of UP - 1 We l l C9608 
(699 - 38 - 64B) located southwest of the 200 Units: Meters 

Area Fire Stat ion (609A Building) . Hanford Area Designation: 60 0A 

Coordinate System: Was hington St at e Pl a ne Coordinates (South Zone) 

Horizontal Control Monuments: 
Washington Stat e Re f erence Network 

Vertical Control Monuments: 
2W-1 47 (CHPRC) a nd 2W- 148 (CHPRC) 

\\'e!! ID We!i Name Easting Mo1·th ing Elevat~on 

C9608 699-38-64B 569900 . 22 13 53 19 . 93 Center of Casing 

229.996 _ Top Ou t e r Cas ing , N . Edg e Stamped " X" 

229 . 778 J Top I n r1er 8 "SS Casing , N.Edge 

229.157 ,, Bra ss Survey Ma r ker 

Notes: 

Bras s Survey Marker elevation was taken on top domed brass cap i n concrete. 

Equipment Used : Trimble RS RTK GPS 
Trimble DiN i 12 Level 

Surveyor Statement: 
,_ .. "'I 

I, Lawr e rlc e B . Mu nn e ll , a Pro fe s sional Land ~c"i n. !t:t..&. 
Surveyo r r egis t ered in the Stat e o f Washing t o n 

~~~ ~ (Reg ist r ation No . 16216), hereby certi f y ~'t~ '. ~ I 
th i s report is based on a field survey Si . ~ 

~ 
performe d by me , or unde r my direct 

·~ 

. ,~ 
s upervi s ion . J~.. tJ 

~ 16216 
,s,o✓, ~~GISI'£.'~\)~~ 

'5.z..,.1 Otv"lW~ 
~ --. 
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WELL DEVELOPMENT AND TESTING DATA 
'?8 

Well ID: (.q(oO~ Well Name: ILIC\ 'l- '3-(-{,H·B I Date: '31\t.\\l~ 
Location: ,,_,o.~ ~\ ~-C. 0 ~ C.C:2\')t:- JL t4 S/1'1/16 

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

Has the well been surveyed? Oves ~o Does the well have a cement pad? Oves 0'No 

Initial Conditions 

1 
C / Protective (Outer) Casing 

i 
~ 

Start of Job End of Job 
A 

STATIC WATER LEVEL: j 
B ' I Ground Level or '-

NIA* 
Pad Surface '-- Pem,anent Casing 

Date: :ii IC\\\'¢ 31.1.0,(j1 'ina$ I 
Date: 

3-Z.1, <o-'6 I 'o~.., t-'1~* ?,/-Z.0} \Co 

DEPTH TO BOTTOM: 
~I~ A= 

Date: 31 l°'Wo \l"e. lo' ht.<. ~IA B= \.7-Q' 
Date: '3/-z.u Wo - C= u18 ~,~ .\0~.1.1 't.i..<§ ··-
Intake Depth Specific Capacity Troll Depth Turbitidy (NTU) Pump Pump Pumping Rate Maximum 

(ft bgs) (gpm/ft) (ft bwt) Initial Final Start Stop (gpm) Drawdown (ft) -
n\;1111 : \. q" 

~ \0.?> 
a,,.,.\.•• ·,- \'570 ~ .,.,., .. - , ··~-- 110 .. 1,.11' (')hl\111 

~I.I.Cr\'!-, .. ,, .. : \,\IA ,it\O,'f,°!) '"""'r<a-.-c. ;i ... ,. t.1!1 . --· o""Nt, 11,6"1 
30.'1.I~ 2. ~'-1 3Cio.S~ Sl-~ 'f,11 \l>O~ .. -· •" n1o~ 

,s n .. 10 h•z.1-11) 

,S'i.'17 2. ~" ~7{t~7 i '?L,' /../. Bl. 
~ .. ~ 
o?d 0 8'1~ 71 ,1 ~l(t-12-n ) 

I 

Total Pumped: "'I 1, ~"o o..-a\ 

Pump ll/lodel: , - '&·9',.•1C.fca¥1.1'-~v- Y,\t.C"'l C. M~u ?"\(.(..,\f .. lAl"\.?f"l ?in \l\) • r .. e '°'~ 
Troll Serial Number and Pressure Range (PSI and depth): \n~~tru. \..., 11"•~ ~rri\\"'1nt'\ s,~ \u,11..~ 6. ......... 2,-1 t~".t"I"•""'"'). 
Comments: ~1"<._._. aw'\d (.oy'\S• ""c• io"' no W'I\Ot\11o.W'i,W\~ v ' 11,,.,,, 

L.0 \ ~~le. n...-r.'i: C. l.ot-~t."<-'•P·~~-~ 1-,,; .. ,1..- :,s"'~ wl ~o,..\,o\ '1101-t"'"f 'lt.~u w-\J 11 +· cl t 
c;c11ool ~ ~ w. 1 o... ll , 0 c, '¥10\ • a 
r-.tU,01 - ct ~-:" to\~1-l· 1'1-\, ~"~ 'C\"O'o-0<11c.co~- i tt-¼rv.i \la- '3 --z.o-1e, 
c - cu.,,,_ t-c P11\W t:_ f!,-f'!IUl•t) 

"""' a · - "'-- ,.~ .. ...O-\lll\.1~-•-
ctJwn - dev-1/1 t• 2.. 

~ L--'°'""'~ i,.)~!. ~•"'"- A,.w..,. ...,,,,._ A.,..,,_ -' - t"'l• •· .,L1 .1.Ai&.e ~al( ...... ~- ru•• c• ,.,_,1,,Lf 

Prepared By: 
.. -

l?a::::::,,,..~~1::\--r~l,t,tni.\v.~~ ~Cd"'/ ~~,(!~ '.3J2C?J) \'o 
P tName r Si~ Date 

Reviewed By: 

~ Je,.Jr-l;~ ~m6N ~ _:sj_1t/~1 g 
Print Name ----- Signature Date 

For Office Use Only 

OR Doc Type: WMU Code(s): 
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Photo Log 

 

    
           0-5 bgs              5-10 bgs              10-15 bgs     15-20 bgs 

 

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

 

    
         40-45 bgs            45-50 bgs              50-55 bgs    55-60 bgs 

 

    
          60-65 bgs            65-70 bgs              70-75 bgs               75-80 bgs 

 

    
        80-85 bgs            85-90 bgs              90-95 bgs    95-100 bgs 
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      100-105 bgs           105-110 bgs            110-115 bgs    115-120 bgs 

 

    
       120-125 bgs            125-130 bgs             130-135 bgs             135-140 bgs 

 

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

 

    
      160-165 bgs           165-170 bgs             170-175 bgs             175-180 bgs 

 

    
      180-185 bgs            185-190 bgs            190-195 bgs             195-200 bgs 
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       200-205 bgs          205-210 bgs            210-215 bgs             215-220 bgs 

 

    
        220-225 bgs            225-230 bgs             230-235 bgs              235-240 bgs 

 

    
       240-245 bgs            245-250 bgs            250-255 bgs            255-260 bgs 

 

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

 

    
      280-285 bgs           285-290 bgs            290-295 bgs              295-300 bgs 
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       300-305 bgs           305-310 bgs            310-315 bgs             315-320 bgs 

 

    
      320-325 bgs            325-330 bgs            330-335 bgs              335-340 bgs 

 

    
       340-345 bgs           345-350 bgs            350-355 bgs             355-360 bgs 

 

    
        360-365 bgs           365-370 bgs            370-375 bgs              375-380 bgs 

 

    
      380-385 bgs            385-390 bgs             390-395 bgs              395-400 bgs 
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       400-405 bgs    405-409.77 bgs (TD) 
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