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This borehole summary report provides a general overview of the well drilling and construction activities 
that were perfonned during the installation of seven monitoring replacement wells at the Hanford Site. 
All of the wells are located in the 100-HR-3 Groundwater Operable Unit (OU) which underlies the 100-D 
and I 00-H Areas of the Hanford Site. The document controlling installation of the new wells is 
SGW-59260, Description of Work for the Installation of Seven Monitoring Wells in 100-D and 100-H 
Area (hereafter referred to as the description of work [DOW]). A map of the Hanford Site, for reference, 
is provided in Figure 1-1. 

The wells were drilled, constructed, and developed between January 20, 20 I 6, and March 30, 20 I 6, 
by Holt Services, Inc. under the direction of CH2M Plateau Remediation Company (CHPRC) for 
Washington Closure Hanford. Well site geology, well drilling documentation, and construction 
documentation services were provided by GRAM, Inc. Geophysical logging services were provided by 
Stoller Newport News Nuclear (SN3). 

Installation of the seven new monitoring wells supports Ecology et al., 1989, Hanford Federal Facility 
Agreement and Consent Order (Tri-Party Agreement), and the wells were installed in compliance with 
the Comprehensive Environmental Response, Compensation, and Liability Act of 1980 (CERCLA) and 
ROD/RI0-96/134, Record of Decision for the 100-HR-3 and 100-KR_-4 Operable Units Interim Remedial 
Actions, Benton County, Washington. 

The seven wells were replacements for wells that had been decommissioned in support of source area 
remediation in the 100-D and 100-H Areas. The OU underlying the 100-D and 100-H Areas is the 
100-HR-3, which has been contaminated with hexavalent chromium. The purpose for installing the seven 
new monitoring wells is to continue monitoring after the source area remediation (SGW-59260). 

Table 1-1 provides the well names, well identification numbers, Washington State Department of Ecology 
(Ecology) well tag numbers , and drilling dates for the seven new wells. Well summary sheets, borehole 
logs, geophysical log data reports, final civil survey reports, and photo logs for each well (if applicable) 
are presented in Appendix A (for C8729), Appendix B (for C8730), Appendix C (for C873 l ), Appendix 
D (for C8732), Appendix E (for C8733), Appendix F (for C8734), and Appendix G (for C8735). Maps of 
the well locations are provided in Figures 1-2 and 1-3. 
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Well 
Number 

C8729 

C8730 

C8731 

C8732 

C8733 

C8734 

C8735 

Table 1-1. Project Well Identification and Drilling Date Summary 

Well 
Drilling Date 

Name Start Finish 

199- D5-149 January 20, 2016 February 9, 2016 

199-D5-150 February 2, 2016 February 18, 20 16 

199- D5-15 1 February 24, 2016 March 8, 2016 

l 99-D5-152 February 22, 2016 March 8, 2016 

l 99-H4-87 March 22, 2016 March 28, 20 16 

l 99-H4-88 March 14, 2016 March 23, 2016 

199-H4-89 January 27, 2016 March 30, 2016 

SGW-59844, REV. 0 
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Ecology 
Well Tag 

BIN 115 

BJB 584 

BJB 581 

BJB 586 

BJB 582 

BJB 583 

BJB 585 

Ecology = Washington State Department of Ecology 

Figure 1-2. Location of New Monitoring Wells Drilled in the 100-D Area 
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2 Drilling, Sampling, and Well Construction Activities 

This section summarizes the field activities associated with wells 199-DS-149 (C8729), 199-DS-150 
(C8730), 199-DS-151 (C8731), 199-DS-152 (C8732), 199-H4-87 (C8733), 199-H4-88 (C8734), and 
199-H4-89 (C8735). 

2.1 General Information 

All seven wells were constructed in compliance with WAC 173-160, Minimum Standards for 
Construction and Maintenance of Wells, and the CHPRC construction specifications in SGW-59260. 
All well drilling and construction activities were documented in the daily field activity reports , and 
borehole geology was logged in accordance with CHPRC procedures SGRP-PRO-EN-50030 
( G RP-EE-02-14 .1 ), Drilling, Remediating, and Decommissioning Resource Protection Wells, and 
Geotechnical Soil Borings; and SGRP-PRO-EN-50025 (GRP-EE-01-7.0), Geologic Logging. 
The sampling activities for this project are outlined in DOE/RL-2012-45 , Sampling and Analysis Plan 
for Installation of 100-HR-3 Groundwater Operable Unit Replacement Wells (as amended by 
TPA-CN-659) (hereafter referred to as the sampling and analysis plan [SAP]). 

2.1 .1 Dril ling, Sampling, and Borehole Logging 

The drilling, sampling and borehole logging conducted during the installation of the seven new 
monitoring wells are discussed in the following subsections. 

2. 1. 1. 1 Drilling 
The drilling activities of all seven boreholes were drilled with a TSi I 50CC1 track-mounted sonic drill rig 
operated by Holt Services, Inc. With the exception of borehole C8735 , all boreholes were drilled to a total 
depth (TD) with temporary IO 1/2 in. outer diameter (OD) carbon-steel casing. Borehole C8735 was 
drilled with temporary 12 in. OD carbon-steel starter casing and was finished with the IO 1/2 in. OD 
casing. All the boreholes were drilled with an 8 1/2 in . OD shoe on an 8 in. core barrel. 

2. 1. 1.2 Sampling 
Sampling was conducted in accordance with the DOW (SGW-59260), the SAP (DOE/RL-2012-45), 
and CHPRC procedures (SGRP-PRO-EN-50030 [GRP-EE-02-14.1]; SGRP-PRO-EN-50025 
[GRP-EE-0 I-7.0]). Geologic archive grab samples were collected at 5 ft intervals and at major lithology 
changes throughout each of the boreholes. Archive samples were placed in labeled pint-size glass mason 
jars and labeled chip tray compartments for storage. Additional grab samples were collected from the 
aquifer for particle-size distribution samples (hereafter referred to sieve samples) as dictated by the DOW. 
The sieve samples were collected as composite samples around two depths (as specified in the DOW) to 
represent the top and bottom of the water table for the I 00-D Area wells. The sieve samples were 
collected as a single collection at the depths specified in the DOW for the I 00-H Area wells. Sieve 
analyses samples were perfom1ed to indicate particle-size distribution in accordance with procedure 
SGRP-PRO-OP-50037 (GRP-EE-05-1.21), Particle Size Distribution of Soil- Wet Sieve Analysis . 

Three groundwater samples were collected each from the four I 00-D Area boreholes during drilling in 
the saturated zone. Soil samples were collected at six of the seven boreholes during drilling using 
a split-spoon sampler. Split spoon samples are comprised of four 0.5-ft liners. Liners are labeled A 
through D; A being the deepest and D being the shallowest. Three split spoons were collected from each 

1 TSi 150CC is a tradename of Terra Sonic International, LLC, Marietta, Ohio. 
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of the four 100-D Area wells and four split spoons were collected each from two of the 100-H Area wells. 
No sampling was conducted during drilling at C8735. Split spoon sample pictures located in the 
appendices may not be truly representative of what was encountered due to camera angle and drilling 
method. A water sample was collected at each well after final development. In accordance with the SAP, 
DOW, and procedure SGRP-PRO-SMP-50060 (GRP-FS-04-G-028), Field Characterization and 
Treatment Monitoring Activities Groundwater Sampling, all samples were collected by CHPRC nuclear 
chemical operators (NCOs). 

2. 1. 1.3 Geophysical Logging 
Geophysical logging for all seven boreholes were conducted by the CHPRC subcontractor, SN3. All 
boreholes were logged using a spectral gamma logging system (SGLS) to identify natural and man-made 
gamma-emitting radionuclides and a neutron moisture logging system (NMLS) to detect moisture within 
the vadose zone. Each casing string was logged before downsizing or beginning construction activities. 

2.1.2 Health and Safety Screening 

Health and safety screening included radiological field screening and air monitoring for volati le 
chemicals, as discussed below. 

2. 1.2. 1 Radiological Field Screening 
Radiological surveys were conducted twice daily during drilling, construction, and development 
operations: once in the morning, and once in the afternoon . A radiological control technician (RCT) 
perfonned radiological surveys of the drill cuttings, geologic samples, temporary casing, and any 
equipment used downhole or that came in contact with downhole material using standard radiological 
field screening instruments to detect beta and gamma radiation contamination. 

During drilling and well construction activities, radiologica l contamination was not encountered. 

2. 1.2.2 Air Monitoring for Volatile Chemicals 
Air quality monitoring was perforn1ed twice dai ly, once in the morning and once in the afternoon, to 
check for volatile organic compound (VOC) contamination. Using a photo ionization detector, areas that 
were monitored for VOCs inc luded the dri llers ' breathing zone near the wellhead; at the wellhead or 
source; any fresh drill cuttings and geologic samples; and any other areas of potential concern. 

Varying low levels ofVOCs were detected during drilling activities. The only well that received readings 
above action levels was at C8729. This is discussed in further detail in Section 2.2. 

2.1.3 Well Construction and Development 

The following subsections provide additional details on the well construction and development activities. 

2. 1.3. 1 Screen and Casing Materials 
All of the wells were constructed using 6 5/8 in. OD, 6 in. inner diameter (ID), Schedule 1 OS, Type 316 
stainless-steel blank, screens, and sumps. The screens varied in slot size. The different slot sizes used 
were six-slot (0.006 in. apertures) , 40-slot (0.040 in. apertures) , 45-slot (0.045 in. apertures) , 50-slot 
(0.050 in. apertures), and 75-slot (0.075 in. apertures) . All wells, with the exception ofC8734, used 3 ft 
sumps placed directly below the screened interval. Well C8734 used a screen with a welded end cap. 

The construction materials for each well are discussed in further detail in Section 2.2. 
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2.1.3.2 Well Completion 
The filter pack size used for construction was detennined by the sieve samples, geologic borehole logs, 
and intended well use. Four different filter pack sizes were used for the seven wells: 8-16, 6-9, 10-20, 
and 20-40 mesh silica sand . Wells C8729, C873 I , and C8732 used 8-16 mesh silica sand filter pack. 
Wells C8730 and C8735 used I 0-20 mesh silica sand filter pack. Well C8734 used both I 0-20 and 20-40 
mesh silica sand filter pack. Well C8733 used 6-9 mesh silica sand filter pack. For all of the wells, the 
filter pack was settled using the vibration from the sonic rig using its resonator as it back pulled the 
temporary casing out of the ground. Sufficient sand was added to keep an overlap, as the sand could not 
be monitored while back pulling the casing. 

The annular seals for all seven wells were constructed using 3/8 in. bentonite pellets overlaying the sand 
filter pack. Above the bentonite pellets, 3/8 in. bentonite chips were placed to approximately 10 ft below 
ground surface (bgs). For the surface seal , Type 1-11 Portland cement grout was placed to approximately 
ground surface. Any remaining unfilled annular space (up to 2 ft) was filled in with high-strength 
concrete during well pad construction. 

The pennanent casing was then surrounded by a stainless-steel outer protective monument with a unique 
Ecology unique well identification number riveted to the monument. A 6 in. thick concrete pad was 
constructed around the wellhead protective monument. The concrete pad for each well was 4 ft by 4 ft 
with a brass marker indicating the well name and well identification number embedded into the pad. 
The monument had a cap that was able to be locked. Four 6 ft long, 3 in . diameter yellow steel posts were 
placed at the four comers of the concrete pad with a 3 ft stickup as protection for the wellhead. 

Ecology unique well numbers are provided in Table 1-1. For construction details, see the construction 
summaries in Section 2.2. 

2.1.3.3 Final Well Development 
After construction was completed for wells C8729, C8734, and C8735 , final well development began 
using an electric submersible pump. During construction of wells C8730, C873 l, C8732, and C8733 , 
final development was conducted (after the sand pack was added and before the bentonite seal was 
placed) using an electric submersible pump. Each well only had one development interval where water 
was pumped while water quality parameters (turbidity, conductivity, pH, and temperature) were taken. 
Completion of each development interval was indicated when the turbidity read less than 5 nephelometric 
turbidity units (NTUs) and the remaining water quality parameters stabilized. Development was 
perfonned in accordance with procedure SGRP-PRO-OP-50024 (GRP-EE-01-6.3), Well Development 
and Testing. An In-Situ, Inc. LevelTROLL2 700 data logger was used to record the drawdown during 
development and recovery when the pump was turned off. Table 2-1 provides the final water quality data 
for each well interval , the water level before and after pumping, pumping duration, flow rate, and total 
gallons removed . 

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

2 LevelTROLL® is a registered trademark of In-Situ , Inc., Fort Collins, Colorado. 
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This section summarizes the drilling, air monitoring, sampling, geophysical logging, construction, and 
development activities specific to each well. Well development information for all wells is provided in 
Table 2-1. Well completion, construction, and sample infonnation are summarized for each well is 
provided in Tables 2-2 through 2-15. 
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N 
I 
0, 

Table 2-1. Well Development Data Summary 

Initial Pump Average 
Water Intake Duration Flow Maximum Final Specific 

Date Level Depth Pumped Rate Drawdown Turbidity Conductance 
Well ID Well Name Developed (ft bgs) (ft bgs) (minutes) (gpm) (ft) (NTU) (11S/cm) 

C8729 199-D5- 149 219120 16 87.90 103 .26 11 5• 11 .53 5. 15 2. 12 6 18 

C8729 199-D5-1 49 219120 16 87.90 103.26 5S3 16.95 ! Ob NIN NIN 

C8730 199-D5-1 50 2/17120 16 83.20 103.37 11 7 21.45 12.06 3.72 570 

C873 I 199-D5-1 5 1 3/7/20 16 69.03 88.98 193 29.23 8.20 4.54 569 

C8732 199-D5-1 52 3121201 6 67.89 83.9 1 223 26.38 4.30 4.78 6 16 

C8733 199-H4-87 3128120 16 46.60 53.60 82 23.53 6.30 3.3 1 440 

C8734 l 99-H4-88 3123120 16 51.76 56.50 133 0.38 oc 2.22 467 

C8735 199-H4-89 3117120 16 42.40 44.00 3 3.3 1.9r NIAr NIAr 

C8735 199-H4-89 3130120 16 42.54 46.00 46 0.77 4.32f l5 .3r 397r 

C8735 199-H4-89 3130120 16 42.54 47 .00 75 0.59 1.1 2 4.56 398 

a. For C8729, 115 minutes was the tota l pump time fo r the test. During the fin al 55 minutes of the test, the fl ow rate was increased. 

b. This was an approx imate observed drawdown but was not recorded in the fi e ld acti vity report. 

c. When the flow rate was increased , none of the readings were recorded because the turbidity had already dropped below 5 NTU. 

d. Total ga llons pumped were ca lculated based on the flow meter duri ng development. 

e. While under development, the rugged reader appeared to ga in water while developing, and the water never went down during recharge. 

f. The well ran dry and the pump was turned off. 

bgs below ground surface 

gpm gallons per minute 

NIA not applicable 

NTU nephelometri c turbid ity units 

Temp. 
pH (OC) 

7.94 15.9 

NIN NIN 

7.98 17.5 

7.93 13.3 

7.77 14. 1 

7.64 16.4 

7.73 18.0 

NIAr NIAr 

7.38r l 7.6f 

7.69 19. 1 

Total 
Gallons 
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I 0,358.85d 

932.25d 
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Well 199-D5-149 (C8729) was installed between January 18, 20 I 6, and February 9, 2016. The borehole 
was drilled to a TD of 112.67 ft bgs. 

Drilling was scheduled to start on January 18, 2016, was delayed due to necessary maintenance of the TSi 
l 50CC Terra Sonic drill rig; drilling began instead on January 20, 2016. The temporary casing used was 
IO 1/2 in. OD carbon-steel box-threaded casing. It was drilled using an 8 1/2 in. OD core barrel bit, 
advancing the casing to 112.3 1 ft bgs. 

VOCs were detected twice during the drilling process at concentrations exceeding the action levels. 
A VOC concentration of 60 parts per million (ppm) was found downhole, and a reading of 140 ppm was 
observed when the drilling contents were emptied into plastic bags on January 20, 2016. Industrial 
Hygiene staff and their management detennined that the heat from drilling was melting the plastic bags 
and releasing the VOCs; therefore, the plastic bags were removed from use. On January 26, 2016, VOCs 
again exceeded the action level at 5.6 ppm at the wellhead. Industrial Hygiene management was onsite at 
the time, and after an inspection, the drillers were released to continue work. 

Sampling at C8729 included soil samples collected for geologic archive purposes, two sieve analysis 
samples for particle-size distribution, three split-spoon samples for chemical analysis, three water samples 
for chemical analysis, and one post-development water sample for chemical analysis. All split spoons and 
water samples were collected by NCOs. Geologic samples were collected by the field geologist at 5 ft 
intervals and at lithology changes throughout the borehole. Water was encountered at 85.02 ft bgs on 
January 21, 2016. Water samples were collected approximately 5 ft and 15 ft into the water table, and at 
the Ringold upper mud (RUM) interface. Sieve samples were collected as two composite samples with 
5 ft grab samples: one for the upper portion of the water table, and one for the bottom portion of the water 
table above the RUM. Table 2-2 provides sample summary information for this well. 

A geophysical survey using SGLS and NMLS was conducted on January 27, 2016, from ground surface 
to 113 ft bgs through the IO 1/2 in. OD casing. The report by SN3 for C8729 (HGLP-LDR-886) is 
included in Appendix A. 

Well completion operations were initiated on February 1, 2016, with a straightness test that passed 
throughout the borehole without binding. The well was constructed using 6 in. ID, Schedule 1 OS, 
Type 316 stainless-steel blank and sump. A total of9.99 ft of Type 316 stainless-steel screen with 
0.045 in. apertures and 20.0 I ft of Type 316 stainless-steel screen with 0.040 in. apertures was used. 
Stainless-steel centralizers were placed at the bottom of the screen 20 ft up from the bottom of the screen, 
at the top of the screen, and at 40 ft above the top of the screen. Well construction materials and 
associated depths are summarized in Table 2-3. 

Well development at C8729 was perfonned on February 9, 2016, in accordance with procedure 
SGRP-PRO-OP-50024. One development interval was needed for development using a Grundfos3 

1.5 hp submersible pump. Pumping at an average of I I .53 gallons per minute (gpm), the turbidity 
dropped to 2. I 2 NTU before the NCOs collected the post-development water sample. At the end of 
development, the flow rate was increased to I 6.95 gpm to increase stress to the well. A total of 
10,358.85 gallons (gal) of water was removed during development. The results for development are 
summarized in Table 2- I . 

3 Grundfos® is a registered trademark of Grundfos Holding A/S Corporation Denmark, Bjerringbro, Denmark. 
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Table 2-2. Sample Summary for Well 199-D5-149 (C8729) 

Sample Sample Sample Depth Sample Sample 
Date Interval (ft bgs) Medium Method HEIS Number 

1/21 12016 1-001 C 74.77 - 75.27 Soil Split spoon B348YI 

1121 120 16 1-002 C 80.58 - 8 1.08 Soil Split spoon B348Y3 

1121 12016 1-003 C 85.08 - 85.58 Soil Split spoon B348Y6 

1121 120 16 1-003 C DUP 85.08 - 85.58 Soil QC B348Y8 

l /21 12016 1-004 89.5 Water Bail B34905 

112512016 1-005 100.33 Water Pump B34908 

112512016 1-005 DUP 100.33 Water QC B34907 

112512016 1-006 105.19 Water Pump B34910 

21912016 1-007 103.26 Water Pump B34FP9, B34FR0, B34FR1 

bgs below ground surface 

DUP duplicate 

HEIS Hanford Environmenta l Identification System 

QC qua li ty control 

Table 2-3. Construction Summary for Well 199-D5-149 (C8729) 

Static 6 in. Diameter, Stainless-Steel 
Annular Materials Borehole 

Water Well Materials 
TD 

Level 
(ft bgs) Interval Screen Interval Mesh 

(ft bgs) Material (ft bgs) Mesh Material (ft bgs) Size 

112.67 84.90 Stainless-steel + 1.76 - 78.27 NIA Concrete 0.0 - 2.00 NIA 
(21912016) blank 

Stainless-steel 
78.27 - 98.28 40 

Portland 
2.00 - 10. 17 Type 1-11 

screen cement 

Stainless-steel 
98.28 - 108.27 45 

Bentonite 
10.1 7 - 2.33 318 in. 

screen chips 

Stainless-steel 
I 08 .27 - I 1.27 NIA Bentonite 

72.33 - 75 . 17 318 in. 
sump pellets 

Colorado 
75. 17 - 111 .46 10-20 

si lica sand 

Natural fill I I I .46 - 11 2.67 NIA 

bgs below ground surface 

NIA not applicable 

TD total depth 
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2.2.2 Well 199-O5-150 (C8730) 

Well 199-D5-150 (C8730) was installed between February 2, 2016, and February 18, 20 I 6. The borehole 
was drilled to a TD of 1 I I .17 ft bgs. 

Drilling began on February 2, 2016, using a TSi I 50CC Terra Sonic drill rig. The casing used was 
10 1/2 in. OD carbon-steel, box-threaded casing. The casing was advanced to a final depth of 
110.15 ft bgs using an 8 1/2 in. OD core barrel bit on February I 6, 20 I 6. 

There were no concentrations ofVOCs that exceeded the action level while drilling and sampling 
at C8730. 

Sampling at C8730 included collecting soil samples for geologic archive purposes, two sieve sample 
analysis for particle-size distribution, three split-spoon samples for chemical analysis, three water samples 
for chemical analysis, and a post-development water sample for chemical analysis. All split-spoon 
samples and water samples were collected by NCOs. Geologic archive soil samples were collected by the 
field geologist at 5 ft intervals and at lithology changes throughout the borehole. Water was encountered 
at 84. 19 ft bgs on February 4, 2016. Water samples were collected at 5 ft and 15 ft into the water table 
and at the RUM interface. Sieve samples were collected as composites of 5 ft grab samples for the top 
half and bottom half of the water table. Sample information is provided in Table 2-4. 

A geophysical survey using SGLS and NMLS was perfonned from surface to I 09 ft bgs on February 
9, 2016, through the 10 1/2 in. OD casing. The report SN3 for C8730 (HGLP-LDR-888) is included in 
Appendix B. 

Table 2-4. Sample Summary for Well 199-D5-150 (C8730) 

Sample Sample Sample Depth Sample Sample 
Date Interval (ft bgs) Medium Method HEIS Number 

2/3/2016 1-001 B-C 75.67 - 76. 17 Soi l Split spoon B34F67 

2/3/2016 1-001 B-C DUP 75.67 - 76.17 So il QC B34F68 

2/3/2016 1-002 C 80.04 - 80.54 Soi l Split spoon B34F69 

2/4/2016 1-003 C 86.07 -86.57 Soil Split spoon B34F71 

2/4/2016 1-004 90.19 Water Bail B34F76 

2/4/2016 1-004 DUP 90.19 Water QC B34F78 

2/8/2016 1-005 100.11 Water Pump B34F79 

2/8/2016 1-006 104 .57 Water Pump B34F81 

2/17/2016 1-007 103.37 Water Pump B34FR3, B34FR4, B3FR5 

bgs below ground surface 

DUP duplicate 

HEI S Hanford Environmental Identification System 

QC qual ity control 
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A well straightness test was conducted on February 8, 2016, after the TD was achieved. Well construction 
then began February I 6, 20 I 6, using a cable tool rig to lower a 20 ft length of screen. Once the screen was 
lowered downhole, the sonic rig was set up over the well for the remainder of the construction process . 
The well was constructed using 6 in. ID, Schedule I OS, Type 3 I 6 stainless-steel blank and sump. A total 
of 30.0 I ft of Type 316 stainless-steel screen with 0.040 in. apertures was used. Stainless-steel 
centralizers were place at the bottom of the screen, 20 ft above the bottom of the screen, at the top of the 
screen, and 40 ft above the top of the screen . The well construction materia ls and their associated depths 
are shown in Table 2-5. 

Table 2-5. Construction Summary for Well 199-D5-150 (C8730) 

6 in. Diameter, Stainless-Steel 
Static Well Materials Annular Materials 

Borehole Water 
TD Level Interval Screen Interval Mesh 

(ft bgs) (ft bgs) Material (ft bgs) Mesh Material (ft bgs) Size 

111.17 83. 21 Stainless-
steel blank 

+ 1.99 - 76.05 NIA Concrete 0.00 - 1.30 NIA 
(2/1712016) 

Stainless-
76.05 - I 06.06 40 

Portland 
1.30 - 10.25 Type 1-11 

steel screen cement 

Stainless-
I 06.06 - I 09.05 NIA Bentonite 

10.25 -67.01 318 in. 
steel sump chips 

Bentonite 
67 .01 - 71.68 318 in. 

pellets 

Colorado 
71.68 - 110.67 10-20 

silica sand 

Natural 
I I 0.67 - I I 1.17 NIA 

ti II 

bgs below ground surface 

NIA not appl icable 

TD tota l depth 

Well development at C8730 occurred during well construction on February 17, 20 16, in accordance with 
procedure SGRP-PRO-OP-50024. A Grundfos 1.5 hp submersible pump was used for one interval of 
development pumping at an average of 21.45 gpm. The turbidity cleared up to 3.72 NTU before 
development was completed. The NCOs collected a post-development water sample. A total of 
2,498.80 gal were removed during development. The development results are summarized in Table 2-1. 

2.2.3 Well 199-D5-151 (C8731) 

Well 199-D5- 15 1 (C8731) was installed between February 24, 2016, and March 8, 2016. The borehole 
was drilled to a TD of 97 .5 ft bgs. 

Drilling began February 24, 2016, using a TSi I 50CC Terra Sonic dri ll rig. The IO 1/2 in. OD 
carbon-steel , box-threaded casing was advanced to a final depth of 92.23 ft bgs on February 25, 20 16. 
The borehole was dri lled using an 8 1/2 in. OD core barrel bit. 

There were no concentrations of VOCs that exceeded action levels while dri lling or sampling at C873 1. 
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Sampling at C873 J included soil sample collection for geologic archive purposes, two sieve sample 
analysis for particle-size distribution, three split-spoon samples for chemical analysis, three water samples 
for chemical analysis, and one post-development water sample for chemical analysis. Split-spoon and 
water samples were collected by the NCOs. Geologic archive samples were collected by the field 
geologist at 5 ft intervals and at lithology changes throughout the borehole. Water was encountered at 
68.96 ft bgs on February 25, 2016. The water samples were collected at 5 ft and 15 ft into the water table 
and at the RUM interface, and all of the water samples were bailed due to heaving sands. The sieve 
samples were collected as composite samples of 5 ft grab samples for the upper water table and lower 
water table. Sample details are provided in Table 2-6. 

Table 2-6. Sample Summary for Well 199-D5-151 (C8731) 

Sample Sample Sample Depth Sample Sample 
Date Interval (ft bgs) Medium Method HEIS Number 

2/24/2016 1-001 60.18 - 61.68 Soil Split spoon B34FR7 

2/24/2016 1-001 DUP 60.18 - 61.68 Soil QC B34FR8 

2/24/2016 1-002 63.29 - 63 .79 Soil Split spoon B34F R9 

2/24/2016 1-003 71.25-71.75 Soil Split spoon B34FT0 

2/25/2016 1-004 74.88 Water Bail B34FT5 

2/25/2016 1-005 85.23 Water Bail B34FT7 

2/25/2016 1-006 89.48 Water Bail B34FV0 

3/7/20 16 1-007 88.98 Water Pump B34FV2, B34FV7, B34H28 

3/7/2016 1-007 DUP 88.98 Water QC B34FV4, B34FV5, 834FV6 

bgs below ground surface 

DUP duplicate 

HEIS Hanford Environmental Identification System 

QC quality contro l 

A geophysical survey using SGLS and NMLS was conducted from ground surface to 94 ft bgs on 
February 26, 2016, through the IO 1/2 in. OD casing. The report by SN3 for C873 I (HGLP-LDR-895) is 
included in Appendix C. 

Well construction for C873 I was conducted between March 3, 2016, and March 8, 2016. Construction 
began on March 3, 2016, with a straightness test that passed through the borehole without binding. 
The well was constructed using 6 in. ID, Schedule I OS, Type 316 stainless-steel blank and sump. A total 
of 30.03 ft of Type 316 stainless-steel screen with 0.050 in. apertures was used. Stainless-steel 
centralizers were placed at the bottom of the screen, 20 ft above the bottom of the screen, at the top of the 
screen, and 40 ft above the screen. Construction details are provided in Table 2-7. 

Development of C873 I occurred during the construction of the well, after the filter pack was added 
and before the bentonite seal was added on March 7, 2016, in accordance with procedure 
SGRP-PRO-OP-50024. A Grundfos 2 hp submersible pump was used for development of one interval. 
Drillers set the pump high initially to clear the water of heavy sediment load and prevent damaging the 
pump. The pump was then lowered for final development, averaging 29.23 gpm. The turbidity reached 
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4.54 NTU before the NCOs collected the post-development water sample. A total of 5,723.90 gal of water 
was removed during development. Development results are summarized in Table 2-1. 

Table 2-7. Construction Summary for Well 199-D5-151 (C8731) 

6 in. Diameter, Stainless-Steel 
Static Well Materials Annular Materials 

Borehole Water 
TD Level Interval Screen Interval Mesh 

(ft bgs) (ft bgs) Material (ft bgs) Mesh Material (ft bgs) Size 

97.50 69.03 Stainless-steel 
blank 

+ 1.94 - 61.06 NIA Concrete 0.00 - 0.73 NIA 
(3/7/2016) 

Sta inless-steel 
screen 

61.06 - 91.09 50 
Portland 

0.73 - 10.17 Type 1-11 
cement 

Stain less-steel 
9 1.09 - 94.09 NIA Bentonite 

10.17 - 54.00 318 in. 
sump chips 

Bentonite 54.00 - 57.48 3/8 in. 
pel lets 

Colorado 
57.48 - 94.08 8- 16 

silica sand 

Natura l fi 11 94.08 - 97.50 NIA 

bgs below ground surface 

NIA not applicable 

TD total depth 

2.2.4 Well 199-D5-152 (C8732) 

Well 199-D5-152 (C8732) was installed between February 10, 2016, and March 8, 2016. The borehole 
was drilled to a TD of 98 .25 ft bgs. 

Drilling was scheduled to begin February 10, 2016; however, drilling was delayed due to a stop work 
on the job site. Drilling began February 22, 2016, using a TSi l 50CC Terra Sonic drill rig with 
10 1/2 in. OD carbon-steel , box-threaded casing. The casing was advanced to a final depth of 
95 .08 ft bgs using an 8 1/2 in. OD core barrel bit on February 23 , 20 I 6. 

No concentrations of VOC exceeded the action level during drilling and sampling. 

Sampling at C8732 included soil grab samples for geologic archive purposes, two sieve sample analysis 
for particle-size distribution, three split-spoon samples for chemical analysis , three water samples for 
chemical analysis, and one post-development water sample for chemical ana lysis. The split-spoon and 
water samples were collected by NCOs. The geologic archive samples were collected by the field 
geologist at 5 ft intervals and at lithology changes throughout the borehole. Water was encountered at 
69.23 ft bgs on February 23 , 2016. The water samples were collected at 5 and 15 ft into the water table 
and at the RUM interface. All three water samples were bailed due to heaving sands. The sieve samples 
were collected as composite samples of 5 ft grab samples for the upper water tab le and lower water table. 
Sample infonnation is provided in Table 2-8. 
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Table 2-8. Sample Summary for Well 199-D5-152 (C8732) 

Sample Sample Sample Depth Sample Sample 
Date Interval (ft bgs) Medium Method HEIS Number 

2/22/2016 1-001 62.33 - 62.83 Soil Split spoon B34JT4 

2/22/2016 1-001 DUP 6 1.33 - 62.83 Soil QC B34JT5 

2/23/2016 1-002 66.24 - 66.74 Soil Split spoon B34JT6 

2/23/2016 1-003 71.14 - 71.64 Soil Split spoon B34JT7 

2/23/2016 1-004 75.00 Water Bai l B34JV2 

2/23/2016 1-005 85 .00 Water Bail B34JV4 

2/23/2016 1-006 90.11 Water Bail B34JV6 

3/2/2016 1-007 83.91 Water Pump B34JV8, B34JV9, B34JW0 

3/2/2016 1-007 DUP 83.91 Water QC B34JW2, B34JW3, B34JW4 

bgs below ground surface 

DUP duplicate 

HEIS Hanford Environmental lnfonnation System 

QC quality control 

A geophysical survey using SGLS and NMLS was perfonned from ground surface to 96 ft bgs on 
February 25, 2016, through the 10 1/2 in. OD casing. The survey report by SN3 for C8732 
(HGLP-LDR-896) is included in Appendix D. 

Well construction for C8732 took place between February 29, 2016, and March 8, 2016. A straightness 
test was prefonned and passed through the borehole without binding prior to constructing the well using 
6 in. ID, Schedule I OS, Type 3 I 6 stainless-steel blank and sump. A total of 30.05 ft of Type 3 I 6 
stainless-steel screen with 0.050 in. apertures was used. Stainless-steel centralizers were placed at the 
bottom of the screen, 20 ft above the bottom of the screen, at the top of the screen, and 40 ft above the 
screen. Construction details are presented in Table 2-9. 

Development took place during construction after the sand pack was added and before the bentonite 
seal was added on March I , 2016, and March 2, 20 I 6. A Grundfos I .5 hp submersible pump was used 
on March I , 20 I 6, for development. Due to damage sustained during pumping the day before ( on 
March 2, 20 I 6), a new Grundfos 2 hp submersible pump was used to complete one development 
interval for C8732, pumping approximately 26.38 gpm. The turbidity reached 4.78 NTU before the NCOs 
collected the post-development water sample. An approximate amount of water removed 
on March 1, 2016, was detennined to be 800 gal. On March 2, 2016, a total of 4,882.90 gal of water 
was purged during development. Development results are summarized in Table 2-1. 
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Table 2-9. Construction Summary for Well 199-D5-152 (C8732) 

Static 
6 in. Diameter, Stainless-Steel 

Well Materials Annular Materials 
Borehole Water 

TD Level Interval Screen Interval Mesh 
(ft bgs) (ft bgs) Material (ft bgs) Mesh Material (ft bgs) Size 

98.25 67.89 Stainless-steel 
blank 

+2.00-61.02 NIA Concrete 0.00 - 1.96 NIA 
(31212016) 

Stainless-steel 
6 1.02 -9 1.07 50 

Portland 
1.96 - 10.08 Type 1-11 

screen cement 

Stainless-steel 
91.07 - 94.07 NIA Bentonite 

I 0.08 - 54.04 318 in. 
sump chips 

Bentonite 
54.04 - 57.17 318 in. 

pellets 

Colorado 
57.17 - 95.73 8-16 si li ca sand 

Natural fill 95.73 - 98.25 NIA 

bgs below ground surface 

NIA not applicable 

TD total depth 

2.2.5 Well 199-H4-87 (C8733) 

Well I 99-H4-87 (C8733) was installed between March 22,2016, and March 28, 2014. The borehole was 
drilled to a TD of 64.9 I ft bgs. 

On March 22, 20 I 6, drilling began and was completed using a TSi I 50CC Terra Sonic drill rig using 
IO I /2 in. OD carbon-steel, box-threaded casing. The casing was advanced to a final depth of 59.95 ft bgs 
using an 8 1/2 core barrel bit. 

There were no concentrations of VOCs that exceeded action levels while drilling and sampling C8733. 

Sampling at C8733 included soil grab samples for archive purposes, two sieve analysis samples 
for particle-size distribution testing, four split-spoon samples for chemical analysis, and one 
post-development water sample for chemical analysis. The split-spoon and water samples were collected 
by NCOs. The geologic archive samples were collected by the field geologist at 5 ft intervals and at 
lithology changes throughout the borehole. Water was encountered at 47.15 bgs on March 22, 2016. 
Sieve samples were collected at the top of the water table and above the transition to the RUM. 
Table 2-10 provides sample infonnation. 

A geophysical survey using SGLS and NMLS was conducted from ground surface to 57 ft bgs on March 
23, 2016, through the 10 1/2 in. OD casing. The survey report by SN3 for C8733 (HGLP-LDR-902) is 
included in Appendix E. 
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Table 2-10. Sample Summary for Well 199-H4-87 (C8733) 

Sample Sample Sample Depth Sample Sample 
Date Interval (ft bgs) Medium Method HEIS Number 

312212016 1-001 30.67 - 31.17 Soil Split spoon 8 34HL8 

312212016 1-001 DUP 30.67 - 31. 17 Soil QC 8 34HL9 

312212016 1-002 35. 75 - 36.25 Soil Split spoon 834HM0 

312212016 1-003 40.74 - 41.24 Soil Split spoon 834HM1 

3122/2016 1-004 45 . 75 - 46.25 Soil Split spoon 834HM3 

3/28/2016 1-007 54.50 Water Pump 
8 34HL0, 834HLI , 8 34HL2, 

834HL3 

3/2812016 1-007 DUP 54.50 Water QC 
8 34HK5, 834HK6, 8 34 HK7, 

834HK8 

bgs below ground surface 

DUP duplicate 

HEIS Hanford Environmental Information System 

QC quality control 

After drilling was completed, a straightness test was conducted on March 22, 2016, and passed through 
the temporary casing without binding. Well construction for C8733 occurred between March 24, 2016, 
and March 28, 2016. The well was constructed using 6 in. ID, Schedule I OS, Type 316 stainless-steel 
blank casing and sump. A total of 20.03 ft of Type 3 I 6 stainless-steel screen with 0.075 in. apertures 
was used. Stainless-steel centralizers were used and placed at the bottom and top of the screen, as well 
as 20 ft above the screen. Construction materials and associated depths are shown in Table 2-11 . 

Table 2-11. Construction Summary for Well 199-H4-87 (C8733) 

6 in. Diameter, Stainless-Steel 
Static Well Materials Annular Materials 

Borehole Water 
TD Level Interval Screen Interval 

(ft bgs) (ft bgs) Material (ft bgs) Mesh Material (ft bgs) Mesh Size 

64.91 46.60 Stainless-steel Portland 
blank 

+2.0 - 37.05 NIA 
cement 

0.00 - 9.80 Type 1-11 
(3128/20 16) 

Stain less-steel 
37.05 - 57.08 75 

Bentonite 
9.80 - 29.80 318 in. 

screen chips 

Stain less-steel 
57.08 - 60.08 NIA 

Bentonite 
29.80 - 33.60 318 in. 

sump pellets 

Colorado 
33.60 - 64.9 1 6-9 

silica sand 

bgs below ground surface 

NIA not applicable 

TD total depth 

2-14 



SGW-59844, REV. 0 
JULY2016 

Development occurred on March 28, 2016, in accordance with procedure SGRP-PRO-OP-50024. 
Development took place during construction, after the sand pack was added, and before the bentonite seal 
was placed. There was a total of one development interval of no greater than 14 ft for this well. A 1.5 hp 
submersible pump was used to pump the water at an average rate of 23 .53 gpm. The final turbidity 
recorded was 3.3 1 NTU before the NCOs collected the post-development water sample. Approximately 
1,805 gal of water were removed during development. Results of the well development are summarized in 
Table 2-1. 

2.2.6 Well 199-H4-88 (C8734) 

Well 199-H4-88 (C8734) was installed between March 14, 2016, and March 23, 2016. The borehole was 
drilled to a TD of 59.90 ft bgs. 

On March 14, 2016, drilling began with a TSi J 50CC Terra Sonic drill rig using 10 1 /2 in . OD 
carbon-steel, box-threaded casing. The casing was advanced to a final depth of 54.80 ft bgs using 
an 8 1 /2 in. OD core barrel bit on March 15, 2016. 

There were no concentrations of VOCs that exceeded action level at C8734 during drilling or sampling. 

Sampling at C8734 included soil grab samples for archi ve purposes, two sieve sample analysis 

for particle-size distribution testing, four split-spoon samples for chemical analysis, and one 
post-development water sample for chemical analysis. The split-spoon and water samples were collected 
by NCOs. The geologic archive samples were collected by the field geologist at 5 ft intervals and at 
lithology changes throughout the borehole. Water was encountered at approximately 52 ft bgs on 
March 15, 2016. The sieve samples were collected at the top of the water table and above the lithologic 
transition to the RUM. Infonnation for the samples is provided in Table 2-12. 

Table 2-12. Sample Summary to Well 199-H4-88 (C8734) 

Sample Sample Sample Depth Sample Sample 
Date Interval (ft bgs) Medium Method HEIS Number 

3/14/2016 1-00 1 3 1.20 - 3 1.70 Soi l Split spoon B34HM7 

3/ 14/20 16 1-00 1 DUP 3 1.20 - 3 1. 70 Soi l QC B34HM8 

3/ 14/20 16 1-002 36. 10 - 36.60 Soi l Split spoon B34HM9 

3/14/20 I 6 1-003 4 1.00 - 4 1.50 Soi l Split spoon B34HN I 

3/ 15/2016 1-004 45.00 - 45 .50 Soil Spli t spoon B34HN3 

3/23/2016 1-007 56.50 Water Pump 
B34HN7, B34HN8, 
834H N9, 8 34 HP0 

3/23/2016 1-007 DUP 56.50 Water QC 
834HP2, 8 34HP3, 
8 34HP4, 834HP5 

bgs below ground surface 

DUP duplicate 

HEIS Hanford Environmental ln fomiation System 

QC quality contro l 
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A geophysical survey using SGLS and NMLS was conducted from ground surface to 56 ft bgs on March 
15, 2016, through the 10 1 /2 in . OD casing. The survey report by SN3 for C8734 (HGLP-LDR-900) is 
included in Appendix F. 

Well construction of C8734 occurred between March 17, 2016, and March 2 I , 2016. A straightness test 
was conducted on March 17, 20 I 6, and passed through the temporary casing without binding. The well 
was set using 6 in. ID, Schedule 1 OS, Type 316 stainless-steel blank casing. A total of 15.00 ft of 
Type 316 stainless-steel screen with 0.040 in. apertures and a total of 5.09 ft of Type 3 16 stainless-steel 
capped screen with 0.006 in. apertures were used. Stainless-steel centralizers were placed at the bottom of 
the end-capped screen, at the top of the screened interval and one at 20 ft above the screened interval. 
Construction materials and their associated depths are presented in Table 2-13. 

Table 2-13. Construction Summary for Well 199-H4-88 (C8734) 

6 in. Diameter, Stainless-Steel 
Static Well Materials Annular Materials 

Borehole Water 
TD Level Interval Screen Interval Mesh 

(ft bgs) (ft bgs) Material (ft bgs) Mesh Material (ft bgs) Size 

59.90 51.64 Stain less-steel 
+2.0 1 - 38.00 NIA Concrete 0.00 - 0.65 NIA 

(312312016) blank 

Stain less-steel 
38.00 - 53 .00 40 

Portland 
0.65 - 10.08 Type 1-11 

screen cement 

Stainless-steel 
53 .00 - 58.09 6 

Bentonite 
I 0.08 - 30.08 318 in. 

screen with cap chips 
~ 

Bentonite 
30.08 - 34.29 318 in. 

pellets 

Colorado 
34.29 - 52.9 1 10-20 

sili ca sand 

Colorado 
52.91 - 59.1 7 20-40 

si lica sand 

Natura l fill 59.17 - 59.90 NIA 

bgs below ground surface 

NIA not applicable 

TD total depth 

Development occurred on March 23, 2016, in accordance with procedure SGRP-PRO-OP-50024. One 
development interval of less than 6 ft was conducted using a Geo Tech Geosquirt4 purge pump. The 
GeoTech Geosquirt is a non-variable pump and purge rate is determined by pump depth. Due to the 
limited aquifer thickness, the purge rate was 0.38 gpm. The turbidity cleared up to 2.22 NTU before the 
NCOs took a post-development water sample. The results of well development for this well are provided 
in Table 2-1. 

4 Geo Tech Geosquirt™ is a trademark of Geo Tech Environmental Equipment, Inc., Denver, Colorado. 
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2.2. 7 Well 199-H4-89 (C8735) 

Well 199-H4-89 (C8735) was installed between January 27, 2016, and March 30, 2016. The borehole was 
drilled to a TD of 56.60 ft bgs . 

On January 27, 2016, drilling began with a TSi 150CC Terra Sonic drill rig using 11 15/16 in. OD 
carbon-steel, box-threaded casing. The casing met refusal during drilling and was only advanced to 
35.11 ft bgs using an 8 1/2 in. core barrel bit. On March I 0, 2016, the chasing was downsized to 
IO l /2 in. OD carbon-steel, box-threaded casing. The casing was advanced to a final depth of 50. 15 ft bgs 
using the same 8 1/2 in. core barrel bit. 

There were no concentrations of VOCs that exceeded action levels at C8735 during drilling or sampling. 

Sampling a C8735 included soil grab samples for archive purposes, two sieve analysis samples for 
particle-size distribution testing, and one post-development water sample for chemical analysis. 
The water sample was collected by NCOs. The geologic archive samples were collected by the field 
geologist at 5 ft intervals and at lithology changes throughout the borehole. Water was encountered at 
42.27 ft bgs on March 10, 2016. One sieve sample was collected at the top of the water table and the 
second one was collected above the RUM interface. Sample infonnation for the post-development water 
sample is provided in Table 2-14. 

Table 2-14. Sample Summary for Well 199-H4-89 (C8735) 

Sample Sample Sample Depth Sample Sample 
Date Interval (ft bgs) Medium Method HEIS Number 

3/30/2016 1-001 47.00 Water Pump B34 R30, 834R31 , 834R32, 834R33 

3/30/2016 1-001 DUP 47.00 Water QC B34R35, B34R36, B34R37, B34R38 

bgs below ground surface 

DUP duplicate 

HEIS Hanford Environmental Identification System 

QC quality control 

A geophysical survey using SGLS and NMLS was conducted from ground surface to 34 ft bgs on 
February I , 2016, through the 11 15/16 in. OD casing. A second geophysical survey using SGLS and 
NMLS was conducted from 33 ft bgs to 51 ft bgs on March 14, 2016, through the 10 1/2 in. OD. 
The survey report by SN3 for C8735 (HGLP-LDR-899) is included in Appendix G. 

Well construction for C8735 occurred between March 15, 2016, and March 16, 2016. A straightness test 
was conducted on March 15, 2016, and passed through the temporary casing without binding. The well 
was constructed using 6 in. ID, Schedule I OS, Type 316 stainless-steel blank casing and sump. A total of 
14.98 ft of Type 316 stainless-steel screen with 0.040 in. apertures was used. Stainless-steel centralizers 
were used at the bottom of the screen, the top of the screen, and 20 ft above the screen. The construction 
materials and their associated depths are shown in Table 2-15. 

Development occurred between March 17, 2016, and March 30, 20 16, in accordance with procedure 
SGRP-PRO-OP-50024. There were a total of two development attempts for the same interval ofno 
more than 7 ft for this well. The first development attempt was on March 17, 2016, using a 0. 75 hp 
Grundfos pump. All attempts to pump water on March 17, 20 16, ran the well dry with a slow recharge. 
A second attempt at development occurred March 30, 2016, using the Geotech Geosquirt purge pump. 
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At 0.77 gpm, the well ran dry before the turbidity could drop below 5 NTU . After approximately 
30 minutes of recharge time, the pump was lowered another 1 ft. At this depth a second pump attempt at 
0.59 gpm allowed the turbidity to reach 4.56 NTU, and the NCOs collected the post-development water 
sample. Approximately 87.42 gal were pumped from the well during development activities. The results 
from well development are summarized in Table 2-1 . 

Table 2-15. Construction Summary for Well 199-H4-89 (C8735) 

6 in. Diameter, Stainless-Steel 
St.atic Well Materials Annular Materials 

Borehole Water 
TD Level Interval Screen Interval Mesh 

(ft bgs) (ft bgs) Material (ft bgs) Mesh Material (ft bgs) Size 

56.60 42.54 Stainless-steel Portl and 
+2.00 - 3 1.42 NIA 0.00 - IO. IO Type 1-11 

(3130120 16) blank cement 

Stainless-steel 
3 1.42 - 46.37 40 

Bentonite 
10. 10 - 24.02 318 in . 

screen chips 

Stainless-steel 
46.37 - 49.35 NIA 

Bentonite 
24.02 - 27.10 318 in . 

sump pellets 

Colorado 
27. 10 - 50.25 10-20 

silica sand 

Bentonite 
50.25 - 53.40 318-in 

pellets 

Natura l fill 53.40 - 56.60 NIA 

bgs below ground surface 

NIA not applicable 

TD total depth 
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This chapter summarizes the general geology of the 100-HR-3 OU and the individual geology 
encountered during drilling of each well. 

3.1 Geology of the 100-HR-3 Operable Unit 

The 100-HR-3 OU lies within the 100-D and 100-H Areas of the Hanford Site. This area is similar to 
other locations on the Hanford Site, with the two-tiered stratigraphy: the Columbia River Basalt Group, 
and the overlaying unconsolidated sedimentary deposits (SGW-59260). The principal units found in the 
100-D and I 00-H Areas include the following (from youngest to oldest): 

• Holocene surficial deposits or back fill material 

• Pleistocene Hanford fonnation sediments 

• Miocene-Pliocene Ringold Formation sediments 

• Columbia River Basalt Group 

The generalized surface unit in the local vicinity of the new well locations includes mostly unconsolidated 
construction fill material. 

The Hanford formation consists of Pleistocene-age, cataclysmic flood and interflood deposits comprised 
mostly of the gravel-dominated facies, which consists of pebble- to cobble-sized clasts within a sand 
matrix. The gravel-dominated Hanford fonnation tends to be highly basaltic (WCH-SD-EN-TI-01 1, 
Geology of the Northern Part of the Hanford Site: An Outline of Data Sources and the Geologic Setting 
of the JOO Areas). 

Disconfonnably underlying the Hanford formation, the Ringold unit E is composed of flu vial 
matrix-supported gravels and sands. Ringold unit E tends to be more felsic than the Hanford fonnation, 
as well as more rounded. In the 100 Area, the Ringold unit E is directly above the RUM. However, the 
Ringold Fom1ation unit Eis not present in all areas of 100-HR-3 OU, especial ly across the Hom and at 
100-H Area. The RUM is comprised of mostly silt and clay, with a distinct brown to olive-brown 
coloring. The RUM is a semiconfining layer, fanning the base of the unconfined aquifer. It should be 
noted that the RUM contains some sand and gravel in I 00-H area and is much thinner than at 100-D. 

The Ringold Fonnation extends to the Elephant Mountain Member basalt, but dri ll ing did not go past the 
RUM; therefore, this basalt was not encountered. 

3.2 Borehole Geology 

This section describes the geologic characteristics and stratigraphic units observed during drilling of 
the seven boreholes. Borehole geologic logs were prepared in accordance with procedure 
SGRP-PRO-EN-50025. Each of the borehole logs are presented in Appendices A-G, respectively. 

All stratigraphic unit interpretations included in this report were based on field examination of drill 
cuttings (e.g., lithology, texture, color, and reaction to hydrochloric acid [HCI]). As such, the unit 
contacts included herein should be considered estimates. Final stratigraphic unit contacts will be 
determined during the remedia l investigation data review and wi ll incorporate the field observations, 
borehole geophysical logging data, and regional stratigraphic interpretations. The basis for detenn ining 
the estimated stratigraphic unit contacts is included in the individual borehole summaries in the 
fo llowing subsections. 
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Well J 99-D5- I 49 (C8729) is located in the southeastern 100-D Area, approximately 225 ft from the 
I 00-D Area power station. Prominent stratigraphic units encountered while drilling were backfill 
material , the Hanford fonnation , the Ringold Fonnation unit E, and the RUM. 

Backfill and the drill pad were encountered from the ground surface to 1.5 ft bgs. The Hanford fonnation 
was observed from a depth of 1.5 to 55 ft bgs. The classifications for the Hanford fonnation included 
gravelly sand, sandy gravel, and sand. The overall mafic composition of the sand for this fonnation 
ranged from 50 to 75 percent. The gravel had an overall mafic composition ranging from 40 to 90 percent. 
The reaction to IO percent diluted HCl decreased from strong to weak, between 1.5 and 30 ft bgs. 
At 35 ft bgs, the reaction to HCI changed in strength from weak, to strong, to moderate. The angularity of 
the sediment ranged from angular to round. The maximum gravel size was I 47 mm (large cobble). 

The contact with the underlying Ringold Fonnation was mostly an indistinct transition at 55 ft bgs. 
The Ringold Fonnation extended from 55 to 107 ft bgs. The soil classifications for the Ringold Fonnation 
included sandy gravel , gravelly sand, silt, and silty-sandy gravel. The overall felsic composition for the 
sand of this fomrntion ranged from 50 to 85 percent. The gravel had an overall felsic composition ranging 
from 20 to 85 percent. The felsic gravels increased with depth of the fonnation. The reaction to HCl 
varied throughout the fonnation , ranging from very weak to very strong. The angularity of the sediment 
ranged from angular to subround. The maximum gravel size was 135 mm (small cobble). The contact 
with the underlying RUM was very distinct at I 07 ft bgs. The RUM was encountered from I 07 ft bgs to 
a TD of 112.67 ft bgs. The soil classification for the RUM was silt. There was no reaction with the HCI, 
and the RUM did not have plasticity. 

A final static water level was measured at 84.9 ft bgs on February 9, 2016. The borehole log for C8729 is 
presented in Appendix A. 

3.2.2 Well 199-D5-1 50 (C8730) 

Well l 99-D5-l 50 (C8730) is located in the 100-D Area, between the D and DR Reactors (approximately 
300 ft to the west). Prominent stratigraphic units encountered while drilling were fill material , the 
Hanford fonnation , the Ringold Fonnation unit E, and the RUM. 

The fill material and drill pad were encountered from ground surface to about IO ft bgs. The Hanford 
fomrntion was observed from a depth of IO to 60 ft bgs. The classifications for the Hanford formation 
included slightly silty gravelly sand, silty-sandy gravel , sandy gravel, and gravelly sand. The overall 
composition for the sand was mafic, ranging from 65 to 80 percent. The overall composition for the 
gravel was mafic, ranging from 25 to 95 percent. The felsic gravel increased in the last IO ft of 
the fonnation. The reactions with HCI varied from moderate to strong throughout the fonnation . 
The angularity of the sediment ranged from angular to round. The maximum gravel size was I 62 mm 
(large cobble) . 

The contact with the underlying Ringold Fonnation was a mostly indistinct transition at 60 ft bgs. 
The Ringold Fomrntion was encountered from 60 to I 06 ft bgs. The classifications for the Ringold 
Fonnation included silty-sandy gravel, gravelly sand, sandy gravel , and silty gravel. The overall 
composition for the sand was felsic , ranging from 20 to 85 percent. The sand was more mafic toward the 
top of the fonnation . The overall composition for the gravel was felsic , ranging from 50 to 80 percent. 
The reactions with HCI ranged from strong to very strong throughout the fonnation, except when wet. 
The angularity of the sediment ranged from angular to round. The maximum gravel size was 136 mm 
(large cobble). The contact with the underlying RUM was very distinct at I 06 ft bgs. The RUM was 
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encountered from I 06 ft bgs to a TD of 111.17 ft bgs. The soil classification for the RUM was silt, and 
there was no HCI reaction. The silt had a low to medium plasticity. 

A final static water level was measured at 83.21 ft bgs on February 17, 20 I 6. The borehole log for C8730 
is presented in Appendix B. 

3.2.3 Well 199-D5-151 {C8731) 

Well l 99-D5-15 l (C873 l) is located approximately 225 ft southeast of the power station in the 
I 00-D Area. Prominent stratigraphic units encountered while drilling were fill material , the Hanford 
fom1ation , the Ringold Formation unit E, and the RUM. 

The fill material and drill pad were encountered from ground surface to 30 ft bgs. The Hanford formation 
extended from 30 to 60 ft bgs. The soil classifications for the Hanford fom1ation included sandy gravel 
and silty-sandy gravel. The overall composition of the sand was mostly felsic and ranged from 45 to 
70 percent, where the overall composition of the gravel was mafic, ranging from 35 to 65 percent. 
Reactions to HCI ranged from strong to very strong. The angularity of the sediment ranged from angular 
to subround. The maximum gravel size was 195 mm (large cobble). 

The contact with the underlying Ringold Fonnation was indistinct at approximately 60 ft bgs. 

The Ringold Fonnation was encountered from approximately 60 to 91 ft bgs. The soil classifications 
found in the Ringold Formation included silty-sandy gravel, silty gravel, and sand. The overall 
composition of the sand was felsic, ranging from 70 to 85 percent. The overall composition of the gravel 
ranged from 55 to 80 percent felsic. The HCI reactions ranged from moderate to very strong, with the 
exception of one very weak to almost no reaction at about 5 ft above the RUM contact. The angularity of 
the sediment ranged from angular to round. The maximum gravel size was 127 mm (large cobble). 
The contact with the underlying RUM was distinct at 91 ft bgs. The RUM was encountered at 91 ft bgs 
to a TD of97.5 ft bgs. The soil classification for the RUM was silt. There was a moderate to strong HCI 
reaction for the RUM. 

A final static water level was measured at 69.03 ft bgs on March 7, 2016. The borehole log for C873 l is 
provided in Appendix C. 

3.2.4 Well 199-D5-152 (C8732) 

Well I 99-D5-152 (C8732) is located approximately 300 ft southeast of the 100-D Area power station. 
Prominent units encountered while drilling were fill material , the Hanford fonnation , the Ringold 
Fonnation unit E, and the RUM . 

The fill material and drill pad extended from ground surface to approximately 29 ft bgs. The Hanford 
formation was encountered from 29 to approximately 65 ft bgs. The soil classifications for the Hanford 
fonnation included silty-sandy gravel , gravelly sand, and sandy gravel. The overall composition for the 
sand was mafic, ranging from 40 to 70 percent. The overall composition for the gravel was mafic, 
ranging from 45 to 80 percent. The sediment reactions to HCI ranged from moderate to very strong. 
The angularity for the sediment ranged from angular to subround. The maximum gravel size was 
112 mm (small cobble) . 

The contact with the underlying Ringold Fonnation was indistinct at approximately 65 ft bgs. The 
Ringold Formation was encountered from approximately 65 to 91.5 ft bgs. The classifications for the 
Ringold Fonnation included silty-sandy gravel and sandy gravel. The overall composition for the sand 
was felsic , ranging from 70 to 85 percent. The overall composition for the gravel was felsic , ranging from 
60 to 80 percent. The sediment reactions to HCI ranged from moderate to strong. Within 10 ft of the 
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contact with the RUM, the reaction to HCl ranged from very weak to no reaction. The angularity for the 
sediment ranged from angular to round. The maximum gravel size was 144 mm (large cobble). There was 
distinct contact with the underlying RUM at 91.5 ft bgs. The RUM was encountered at 91.5 ft bgs to a TD 
of 98.25 ft bgs. There was very weak reaction to no reaction with the HCl , and the RUM had low 
plasticity. 

A final static water level was measured at 67 .89 ft bgs on March 2, 2016. The borehole log for C8732 is 
presented in Appendix D. 

3.2.5 Well 199-H4-87 (C8733) 

Well I 99-H4-87 (C8733) is located approximately 549 ft north-northwest of the H Reactor in the 
I 00-H Area. Prominent stratigraphic units encountered while drilling were fill material , the Hanford 
formation, the Ringold Fonnation unit E, and the RUM. 

The fill material and drill pad extended from ground surface to approximately 27 ft bgs. The Hanford 
fonnation was observed from approximately 27 ft bgs to approximately 55 ft bgs. The classification for 
the Hanford fonnation was silty-sandy gravel. The overall composition for the sand was felsic , ranging 
from 30 to 35 percent. The gravel ranged from 65 to 70 percent mafic composition. The sediment 
reactions to HCI ranged from weak to strong. The angularity of the sediment ranged from angular to 
round. The maximum gravel size was 120 mm (small cobble). 

The contact with the underlying Ringold Formation was indistinct at approximately 55 ft bgs. 
The Ringold Fonnation was encountered from a depth of approximately 55 to 57 ft bgs. The 
classifications for the Ringold Fonnation included gravelly sand and sandy gravel. The overall 
composition of the sand was about 65 percent felsic . The gravel was about 70 percent mafic. There 
was a reaction to HCI, ranging from very weak to no reaction. The angularity of the sediment 
ranged from subangular to subround. The maximum gravel size was 180 mm (large cobble). A distinct 
contact with the underlying RUM was at 57 ft bgs. The RUM was encountered from 57 ft bgs to a TD of 
64.91 ft bgs. The classification for the RUM was silt. The reaction to HCL was a strong to very strong. 

A final static water level was measured at 46.60 ft bgs on March 28, 2016. The borehole log for C8733 is 
presented in Appendix E. 

3.2.6 Well 199-H4-88 (C8734) 

Well 199-H4-88 (C8734) is located approximately 1,056 ft north-northeast ofH Reactor in the 
I 00-H Area. Prominent stratigraphic units encountered while drilling were fill material, the Hanford 
fomrntion unit E , and the RUM . 

Fill material and the drill pad were encountered from ground surface to approximately 5 ft bgs. 
The Hanford fomrntion was observed at a depth from 5 to 53 ft bgs. The soil classification for the 
Hanford formation was sandy gravel. The overall composition for the sand was mafic, ranging from 
60 to 80 percent. The overall composition for the gravel was also mafic, ranging from 60 to 80 percent. 
Reactions to HCI for the Hanford fonnation ranged from moderate to very strong. The angularity for the 
sediment ranged from subangular to round. The maximum gravel size was 150 mm (small cobble). 

The contact with the underlying RUM was distinct at 53 ft bgs. The RUM was encountered from 53 ft bgs 
to a TD of 59.9 ft bgs. The classification for the RUM was silt. The sediment reaction to HCI was 
very strong. 

A final static water level was measured at 51. 76 ft bgs on March 23, 2016. The complete borehole log is 
presented in Appendix F. 
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Well 199-H4-89 (C8735) is located approximately 1,320 ft northeast ofH Reactor in the 100-H Area. 
Prominent stratigraphic units encountered whi le drilling were fill material, the Hanford fonnation, the 
Ringold Fonnation unit E, and the RUM. 

The fill material and drill pad extended from ground surface to approximately 15 ft bgs. The Hanford 
formation was observed from approximately 15 to 45 ft bgs. The soil classifications for the Hanford 
fonnation included sandy gravel and silty gravel. The overall composition for the sand was felsic, ranging 
from 70 to 75 percent. At 35 ft bgs, the sand composition changed from felsic to mafic, ranging from 
60 to 70 percent. The overall composition for the gravel was mafic, ranging from 55 to 70 percent. 
Sediment reactions to HCl ranged from moderate to strong, with the exception of a si lty gravel layer 
observed from 29 to 35 ft bgs, where there was no HCl reaction. The angularity of the sediment ranged 
from angular to subround. The maximum gravel size was 140 mm (large cobble). 

The contact with the underlying Ringold Fonnation was indistinct at approximately 45 ft bgs. The 
Ringold Formation was encountered from approximately 45 to 46 ft bgs. The classification for the 
Ringold Formation included sandy gravel and silty sand. The overall composition of the sand was felsic, 
ranging from 70 to 85 percent. The overal l gravel composition was mafic, ranging from 55 to 80 percent. 
The sediment reaction to HCl ranged from strong to very strong. The angularity of the sediment ranged 
from subangular to subround. The maximum gravel size was 125 mm (small cobble). The distinct 
contact with the underlying RUM was at 46 ft bgs. The RUM was encountered at 46 ft bgs to a TD 
of 56.50 ft bgs. The classification for the RUM was si lt. The sediment reaction to HCl was strong to 
very strong. 

A final static water level was measured at 42.54 ft bgs on March 30, 2016. The borehole log for C8735 is 
provided in Appendix G. 
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Waste generated during installation of the seven new monitoring wells included drill cuttings, purgewater, 
and miscellaneous solid waste. Waste was managed in accordance with DOE/RL-97-01 , Interim Action 
Waste Management Plan for the 100-HR-3 and 100-KR-4 Operable Unit; DOE/RL-96- 17, Rev. 6, 
Remedial Design Report/Remedial Action Work Plan for the JOO Area; and the waste packaging/labeling 
instruction sheets. Waste generated during drilling activities included drill cuttings, decontamination 
water, and miscellaneous solid waste. 

4.1 Drill Cuttings 

Drill cuttings from the vadose zone were collected in designated spoi l piles for return-to-earth purposes. 
Before final well acceptance, all of the drill cuttings contained in the spoil pi les had been approved for 
return to earth and had been spread out across the drill pad. Drill cuttings from below the high-water mark 
(approximately 10 ft above expected water) were collected, dewatered when necessary, and placed into 
a designated roll-off box provided by the Environmental Restoration and Disposal Facility. An RCT 
periodically surveyed the roll -off boxes. Miscellaneous solid waste associated with sampling activities 
was contained in clear plastic bags and disposed in the roll-off boxes. The roll-off boxes provided for the 
project were transported to the Environmental Restoration Disposal Facili ty for disposal at the end of the 
project. This process is established by CHPRC in procedure SGRP-PRO-OP-50034 (GRP-EE-02-1 4.5) , 
Returning Vadose Zone Drill Cuttings/Soils to the Environment. 

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 
in accordance with DOE/RL-2009-39, Investigation-Derived Waste Purgewater Management Action 
Memorandum; and DOE/RL-2009-80, Investigation-Derived Waste Purgewater Management Work Plan. 
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The well locations for C8729, C8730, C873 l, and C8732 were surveyed on March 17, 20 16, and the 
remaining well locations for C8733, C8734, and C8735 were surveyed on Apri l 7, 2016, in accordance 
with procedure SGRP-PRO-SMP-52857 (GRP-EE-01-1.6), Survey Requirements and Techniques. 
The equipment used to collect the coordinates was a Trimble5 RS RTK GPS and a Trimble 
DiNi 12 Level. The 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 (NA VD88) was used to record the vertical survey data. The locations of the surveyed boreholes are 
identified in Table 5-1. Each of the survey reports are presented in Appendices A through G, respectively. 

Table 5-1. Civil Survey Summary 

Brass Survey Top of Casingh,c 
Well Well Northing• Easting• Marker Elevationh Elevation 

Number Name (m) (m) (m) (m) 

C8729 199-D5-149 151461.82 573327.62 143.9 18 144.669 

C8730 199-D5-150 151401.85 573429.42 143.883 144.648 

C8731 199-D5-151 15 1391.88 573312.03 139.210 139.970 

C8732 199-D5-1 52 151349.10 573300. 18 139.0 13 139.79 1 

C8733 199-H4-87 152667.79 577736.16 129.250 130.017 

C8734 I 99-H4-88 152833.59 577850.51 130.917 131.698 

C8735 199-H4-89 152893.98 577923.32 128.198 128.984 

a. Northing and easting coord inates are based on Washington State Plane coordinates of North American Datum 
of 1983 (NAD83). 

b. North American Vertical Datum of 1988 (NA YD88) va lues are rounded to 0.001 111. 

c. Protect ive casing. 

5 Trimble® is a registered trademark of Trimble Navigation Limited, Westminster, Colorado. 
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The final step of the well installation process is well acceptance. Well acceptance represents confimrntion 
that the wells meet the requirements outlined in the scope of work. This also indicates the contractual 
completion of the finished wells. 

Well inspections for the five wells were conducted by representatives from CHPRC and Holt Services, 
Inc. Wells C8729, C87230, C8731 , and C8732 were walked down on March 31 , 2016. The remaining 
wells (C8733 , C8734, and C8735) were walked down on April 6, 20 I 6. Representatives of the drilling 
contractor and CHPRC documented the final well acceptance by providing signatures. To document the 
well acceptance, a quality assurance work site assessment was created. 
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WELL SUMMARY SHEET 

Well ID: (8729 

Location: 100D SE of Power Station 

Prepared by: Julie Johanson Date: 4/4/16 

4'x4'x6"Concrete Pad with brass survey 
marker and 6 9/16" protective monu
ment (3.00' ags) 

WIii Compllllon fflllnl: 
High Strength Concrete 
0.0' bgs - 2.00' bgs 

Type 1/11 Portland Cement 
2.00'bgs - 10, 17' bgs 

Granular Bentonlte 3/8" 
10.17' bgs - 72.33' bgs 

. 3/8" Bentonlte Pellets 
72.33' bgs - 75. 17' bgs 

8-16 Colorado SIiica Sand 
75.17'bgs-111 .46'bgs 

Natural Fill 
111.46'bgs-11267'bgs 

PwmlnmtWIII: 

6" ID Stain less Steel Blank 
1.76' ags - 78.27' bgs 

6' ID Stainless Steel 0.040 Slot Screen 
78.27' bgs - 98.28' bgs 

6" ID Stainless Steel 0.045 Slot Screen 
98.28' bgs - 108.27' bgs 

6' ID Stainless Steel Sump 
108.27' bgs - 111 .27' bgs 

All temporary casing completely 
removed from ground on 2/2/2016 

. ags = aboveground surface 
bgs = below ground surface 

, , , , , , , , , , , , , , , , , , 
, , , , , , , , , , , , 

, , 
, , , , , . , , , 
, 

\I 
~: 

SGW-59844, REV. 0 

JULY2016 

1-s_tart_D_at_e_: _1_11_s_11_6 __ --1 Page _,_of_,_ 
Finish Date: 2/9/16 

Well Name: 199-05-149 

Project: HR-3 Replacement Wells 

Reviewed · 
1 
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BORJ=HOLE LOG 

Well ID: "9.'72<1 !well Name: 1M .,.:...., . , ... Q 

Project: Ue · '.'. "' . . .. I I \.I \._ 
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SEJ 
Stoller Newport News Nuclear 

Borehole Information 

Log Date I 2016-01-21 

Ceordlnates 1W A St Plane! 

Nortlllml I Eadlml 
NIA I NIA 

Casing Information 

199-D5-149 (C8729) 
Log Data Report 

Fllena- I C8729 HG-NM 2016-01-27 

DTW1 (ft) 90 

DrtDDate TOC2 Elewtioa 
10/21 115 NIA 

Dia-er <In.I 

SIie j 100-0 

DTW Date 

Tecal ......,.lftl 
11 2.31 

SGW-59844, REV. 0 

JULY 2016 

HGI..P..LDR-886, Rev. 0 
Page 1 of 11 

01/27/16 

T~ 
Sonic 

c.1111 .. rw- Stlckan lftl Outer I ...... Tlilekma lla.\ T-<ftl e.c...,n, 
Threaded Steel 0.1 10 112 I 9 518 

Borehole Notes 

The logging engineer measured depth to water with an e-tape. 

Zero reference is ground surface. 

0.25 - 0 .42 -0.1 112.31 

This borehole was drilled by a sonic method, using internal-upset casing in 5-ft lengths. This result is a significant 
reduction in count rate for both the gamma log and neutron moisture log at each casing joint. The sonic drill casing, 
through which log data were collected, was manufactured by Terra Sonic International A telephone conversation 
with the manufacturer' s representative indicated that the 10.5-inch casing has a nominal wall thickness of 0.25 in. 
At the end of each 5-ft length, an inset with either a box (female) or pin (male) thread is welded inside the pipe . 
When the box and pin are screwed together, the total le!llth of the insert is 13.5 inches. This consists of 5 inches on 
the pin side of the joint, and 8.5 inches on the box side. Over this distance, wall thickness is 0.42 in Both inserts 
are tapered for an additional 4.5 inches to avoid an edge on the inside of the casing. 

Logging Equipment Information 

I.Alldn1Sy•em 

Effectlw. Calll,ratloa Date 

Callllratle11 Refft'eace 

Leun&Sy•em 

Effectlw Calll,ratloa Date 

Callllratle11 Refer.ace 

' depd, to water inside casing 
' top of casing 
' Spectral Gamma Logging System 
• Neutron Moiswre Logging Sy>tem 

Gamma IL 

10/29/2015 

HGLP-CC-130, Rev. 0 

Gamma !H 

I 0/21115 

HGLP-CC-131 , Rev. I 

Type HPGeSGLS3 

Serial Ne. 47-TP-3221 IA 

IApgl'Neellllre SGRP-PRO-OP-53010, Rev. 0 

Type NMLs' 

Serial Ne. H310700352 

......... Precedan SGRP-PRO-OP-53016, Rev. 0 

A SUBSIDIARY OF HUNTINGTON 1r,GALLS lrJOUSTRIES 
2439 Robertson Drive • Richland, WA 99354 • Telephone (509) 946-6455 • www.stoller.com 
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SEJ 
Stoller Newport News Nuclear 

SGLS Log Run Information 

•-Run 1 
HEISNumber 101 3093 

Date 1/27116 

Logging Engineer Spotz 

Start Depth (ft) 0.0 

Finish Depth (ft) 11 3.0 

Count Time (sec) 100 

Live/Real R 

Shield (YIN) N 

MSA Interval (ft) 1.0 

Log Speed (ft/min) NIA 

Pre-Veri fication AL292CAB 

Start File AL292000 

Finish File AL292113 

Post-Veri fication AL292CAA 

Depth Return Error (in.) NIA 
No fine gain 

Comments adjustments 
made 

NMLS Log Run Information 

•-Run 3 
HEIS Number 101 3095 

Date W 7116 

Logging Engineer Spatz 

Start Depth (ft) 0.0 

Finish Depth (ft) 90 

Count Time (sec) 15 

Live/Real R 

Shield (YIN) NA 

MSA Interval (ft) 0.25 

Log Speed (ft/min) NIA 

Pre-Verification AH237CAB 
Start File AH237000 

Finish File AH237360 
Post-Veri fication AH237CAA 
Depth Return Error (in.) NIA 

Cornments None 

Logging Operation otes 

A centralizer was installed on both sondes. 

2R-t 
101 3094 

1/27116 

Spotz 

80 

91 

JOO 

R 

N 

1.0 

NIA 

AL292CAB 

AL29211 4 

AL292 125 

AL292CAA 

high ½" 
No fine gain 
adjustments 

made 

,fR-t 

101 3096 

1127116 

Spatz 

80 

90 

15 

R 

N 

0.25 

NIA 

AH237CAB 

AH237361 

AH237401 

AH237CAA 

HJGH I" 

None 

SGW-59844, REV. 0 

JULY2016 

HGLP-LDR-886, Rev. 0 
Page 2 of 11 

Pre- and post-survey verification measurements met the acceptance criteria for the established systems . 
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SEJ 
Stoller Newport News Nuclear 

Analysis Notes 

RGMcCain Date 

SGRP-PRO-OP-53040, Rev. O; SGRP-PRO-OP-53052, Rev. 0 

02/24/15 

SGW-59844, REV. 0 

JULY2016 

HGLP-LDR-886, Rev. 0 
Page 3 of 11 

SGLS spectra were processed in batch mode in APTEC SUPERVISOR to identify individual energy peaks and 
determine count rates. Concentrations were calculated in an EXCEL template identified as AL20151029 _ CC-130 
for the SGLS, using an efficiency function and corrections for casing and dead time as determined during annual 
response checks. 

NMLS data are reported in counts per second. 

The internal upsets in casing thickness at 5-ft intervals significantly affect both gamma and moisture log response, 
with the result being a distinctive " saw tooth" pattern in the log results after conventional casing correction has been 
applied. This was corrected by calculating an "effective casing thickness" for each measurement point and 
calculating a casing correction based on this value. Log detectors respond to material both above and below the 
actual measurement point, so the first step is to determine a sensitivity function describing the variation in detector 
sensitivity as a function of depth above and below the measurement point. For the gamma log, the sensitivity range 
was assumed to be within +/- I ft of the measurement point. For the moisture log, the sensitivity range was 
estimated to be within +/- 0.5 ft of the measurement point. The sensitivity function was then used to create an 
estimated "effective thickness" based on distance from the nearest casing joint above the measurement point. 

For both the gamma and moisture log, a depth offset was estimated to align the measurement points and the casing 
joints. This allows the effective thickness to be estimated for all measurement points. For measurement points that 
fall between casing joints, the effective thickness is equal to the nominal casing wall thickness (0.25 in), but for 
measurement points at or near a casing joint the effective thickness may be greater, up to a maximum or 0.42 in. for 
a point at the casing joint and thus well inside the internal upset region. 

For the gamma log, a corrected activity was calculated by using a casing correction calculated from the effective 
casing thickness at each measurement point 

For the moisture log, an empirical correction factor was determined by examining the log CNer an interval of 
relatively stable moisture content. For measurement points well within the interval between casing joints (nominal 
casing thickness = 0.25 in.), the correction factor is assumed to be 1.0. For measuremem points within a casing joint 
(casing thickness = 0.42 in), the correction factor is estimated to be 1.18. Correction factors for intermediate 
effective thickness values are interpolated. 

Most log plots show both "raw" and "corrected" values. Raw values are those computed for a constantcasi~ 
thickness. Corrected values are those computed from the effective casing thickness. 

The HGlI' is an empirical unit of gamma activity proposed as a means to standardize gamma log response across 
multiple loggi~ systems with different response characteristics. The HGU is defined in terms of measurements in 
the Hanford Borehole Model Facility, and the magnitude is selected such that l 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 (OOE/RL-96-1 2). 

Results and Intecvcetatjons 
No manmade radionuclides were detected in the borehole. MD Ls are plotted for Cs-13 7 and Pu-239, based on 
characteristic gamma lines at 662 and 375 ke V, respectively. 

The neutron moisture log primarily responds to moisture presem 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. Below the casing change at around 44 ft, there appear to be thick intervals 
(> JO ft) of relatively higher and lower average soil moisture content occasionally punctuated with thinner horizons 
(< 5 ft) of higher moisture content. 

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

' Hanford Gamma Unit 

A SUBSIDIARY OF HUNTINGTON lr,GALLS HJOUSTRIES 
2439 Robenson Drive • Richland, WA 99354 • Telephone (509) 946-6455 • www stoller.com 

A-9 



SEJ 
Stoller Newport News Nuclear 

List of Log Plots 

Depth Reference is growxl surface. 

Manmade Radionuclides (0-1 20 ft) 
Natural Gamma Logs (0-1 20 ft) 
Combination Plot (0-120 ft) 
Total Gamma & Moisture (0-120 ft) 
Total Gamma & Hanford Gamma Unit (0-1 20 ft) 
Repeat Section of Natural Gamma Logs (80-91 ft) 
Moisture Repeat Section (80-90 ft) 

A SUBSIDIARY OF HUNTlr~GTOr~ 1rJGALLS 1rJDUSTRIES 

SGW-59844, REV. 0 

JULY2016 

HGLP-LDR-886, Rev. 0 
Page 4 of 11 

2439 Robertson Drive • R ichland, WA 99354 • Telephone (509) 946-6455 • www.stoller.com 
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199-D6-149 (C8729) 
Manmade Radionuclides 
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rEJ 199-06-149 (C8729) 
Slolltr Newpol1 News Nocltar Natural Gamma Logs . ._ .. ---

i 
t 
£ 
C. 

~ 

0 

I 
I 

10 --~---
I 
I 
I 

20 --7---
I 
I 

30 
__ _J ___ 

I 
I 
I 

40 _1 ___ 

I 
I 

50 
_ _J ___ 

MDL 

60 

70 

80 

90 --
100 

110 

120 _._ ................. _.._ ......... 
0 10 20 

pCi/g 
30 0.0 0.5 1.0 1.5 2.0 

pCi/g 

Zero Reference - Ground Surface 

A-12 

0 
I 
I 
I 

I I I 10 7--r-T-
I I I 
I I I 
I I I 
I I I 

-1--i--1-- 20 
I I I 
I I I 
I I I 
I I I 

-1- -1- - +- 30 
I I I 
I I I 
I I I 
I I I 

_j __ L _ _l_ 40 
I I I 
I I I 
I I I 
I I I 
I I I 50 7--r-T-
I I I 
I I I 
I I I 
I I I 

-1--i---t- 60 
I I I 
I I I 
I I I 
I I I 
--1--+- 70 
I I I 
I I I 
I I I 
I I I 

_J __ L _ _l_ 80 
I I I 
I I I 
I I I 
I I I 
I I I 90 ~ 

I I 
I I 
I I 

I I I 
100 -1--i---t-

I I I 
I I I 
I I I 

I 
110 

........................... _._ ...... ._120 
on OS 1.0 1S 2n 2S 

pCi/g 

JULY2016 

i 
t 
£ 
a. 

~ 



0 

10 

20 

30 

•O 

z-50 ., 
~ 
§_60 ., 
0 

70 

80 

90 

100 

110 

120 
w 

I 
I 

I I --- r---r--
1 I 
I I 
I I ---r--,---
1 I 
I I 
I I ---r---r--
1 I 
I I 
I I ---r--,---
1 I 
I I 
I I ---r---r--
1 I 
I I 
I I ---r---r--
1 I 
I I 

--+--+--
! I 
I I 
I I ---r --- , - -
1 I 
I I 

I I _ _N-t-~~~-
1 I 
I I _ __ L __ _L_ __ 

I I 
I I 
I I 

100 101 

pC~g 

199-D6-149 (C8729) Combination Plot 

05 10 
pCi/g 

15
1 f I I I 1 I I I 100 

00 05 10 15 20 

200 300 
cps 

SGW-59844, REV. 0 

JU LY 2016 

HGI.P-lDR-886, Rev. 0 
Page 7 of II 

I I 
I I .,-,-
I I 

I I I 

+++ I I I 
I I I 

...J-...J_ 
I I 
I I 
I I 

-l--4-
I I 
I I 
I I -;-;-
I I 
I I 
I I .,-,-
I I 
I I 

..L.J_ 
I I 
I I 
I I 

-l-...J-
I I 

40<f I I I I I I I f 
40 80 120 160 200 

0 

10 

20 

30 

•0 

50~ 
ii 
!. 

60f 
~ 

70 

80 

90 
g 

100 

110 

120 

pC~g 
Zero Reference - Ground Surface cps 

A-13 



SGW-59844, REV. 0 
JULY2016 

HGLP-lDR-886,Rev. O 
Page 8 of 11 

Sloller Newpoll News NaclHt ........ .,~ ........ 
199-D6-149 (C8729) 

Total Gamma & Moisture 

I I 
I 

I I 

10 ---+--- ----~---+-- I I I 10 - T----7-----r----
I I I I I 
I I I I I 

I I I 
I I I 
I I I 

20 -7----r---r-- --T----7-----r---- 20 

I I I 
I I I 
I I I 

I I I I I I 
_J ____ l.,_ ___ ,j_ __ I I I 

30 - - +------l-----~---- 30 
I I I I I I 

I I I 
I I I 
I I I 

I I I I I 
40 ---i----j-- ~----~-----L ____ 40 

I I I 
I I I I I 

I I I I I 
I I I 

50 
__ l.:c _ _ _ l __ I I I 50 

I I 
-T----7-----r----- I I I -- Q) 

$ I I I I I 
~ I I I I I ~ 

I I I 
£ 60 --f----+-- T----7-----r---- 60 £ 
c.. I I I I I c.. 

~ I I ~ I I I 
I I I 

70 --,-- ------l-----~---- 70 
I I I 

I I I I 

I I 
I I 

I I I 
80 1----+-- --~----~-----L ____ 80 

I I I I I 
I I 

I I I 

90 
I I 

90 
asi g during I0l)9in9 

I 
I 

100 
I I I 

----T----7-----r---- 100 
I I I 
I 
I 
I 

110 ---t---,----,-- ----+- 110 

I I I 
I 
I 

I I I I 
I I I 

120 ----~----~-----L ____ 120 
100 150 200 250 300 350 

cps 40 80 120 160 200 
cps 

Zero Reference - Ground Surface 

A-14 



SGW-59844, REV. 0 
JULY 2016 

HGLP-lOR-886, Rev.O 
Page 9 of 11 

199-06-149 (C8729) 
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Hanford Gamma Unit 
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~:'"".!"'N:! Repeat Section of Natural Gamma Logs 
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Project: 

Date Requested: 
03/ 10/16 
Date of Survey: 
03/17 /1 6 
Fluor Hanford Point of Contact: 

Description of Work: 

WELL SURVEY DATA REPORT 

Prepared By: Neil p . Fas t abend 

Company: CHPRC 

Requestor: 
Ed Ra f us e (CHPRC) 
Surveyor: 
Lawrence B . Munnell (CHPRC) 
Survey Co. Point of Contact: 
Neil P. Fastabend 

Horizontal Datum: NAD83(91) 

SGW-59844, REV. 0 

JULY 2016 

Obtain final surve y coordinates (C/L Casing) Vertical Datum: NAVDSS 
and elevations of 100D Replacement Well C8729 1--------------------- ---i 
(199-05-149) . Units: Met ers 

Hanford Area Designation: 100D 

Coordinate System: Washington State Plane Coordinates (South Zone) 
Horizontal Control Monuments: 
Washington State Reference Network 

Vertical Control Monuments: 
D- 6 (CHPRC) and D-9 (CHPRC) 

Well ID Well Name Easting 

C8729 199- D5- 149 573327 . 62 · 

Notes: 

Equipment Used : T~irnble RB RTK GPS 
Trimble DiNi 12 Level 

Surveyor Statement: 

Northing 

151461.82 

I , Lawrence B. Munnell , a Professional Land Surveyor 
r egistered in t he State of Washi ngton 
(Registration No . c6216), hereby certify 
this r eport is based on a field survey 
performed by me , or under my di r ect 
supervis i on. 

A-19 

Elevation 

Center of Casing 

144.669- "X" on Rin 

10.918 , Brass Survey Marker 

144 . 288 Top Inner Casing, 
Nor t h Edge 

3-1 7 - /f. 

A-6003-659 (04/03) 
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Soi l Sample at 75 ft bgs 

Soi l Sample at 80 ft bgs 

• ~-\·,, 
~ t 

·. l.'f ... ·. \ 
,; •'.~-~L• 

80ft Bottom of Liner C 

Split Spoon Sample Photos C8729 

75 ft Bottom of Liner A 

Rocks removed from 80 ft Soi l Sample 

Soil Sample at 85 ft bgs 
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75 ft Bottom of Liner B 

80 ft Bottom of Liner A 

85 ft Bottom of Liner A 



85 ft Bottom of Liner B 85 ft Bottom of Liners B & C 

85 ft Transition through Liners B & C 85 ft Bottom of Liner C 
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85 ft Top of Liners B & C 

85 ft Top of Liner C 



Appendix B 

Borehole Documentation for C8730 

• Well Summary Sheet for C8730 

• Borehole Log for C8730 

• Log Data Report for C8730 

• Final Survey Report for C8730 

• Photo Log for C8730 
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WELL SUMMARY SHEET 

'Nell ID: (8730 

SGW-59844, REV. 0 

JULY 2016 

Start Date: 2/2/16 
t------------1 Page _1 _ of _1_ 
Finish Date: 2/18/16 

'Nell Name: 199-D5-150 

Location: W ~ 100 yrds between D & DR Reactors 

Prepared by: Julie Johanson Date: 4/4/16 Date: _,,..," 

·Signature: 

CONSTRUCTION DATA 

Description Diagram 

4'x4'x6• Concrete Pad with brass survey 0 
marker and 6 9/16. protective monu-
ment (3.00' ags) 

WIii C.omplellon ITllterlll: , , , , , , , High Strength Concrete · ,,, , 
0.0' bgs • 1.30' bgs 

, , , , ,. , , , , , ,, , , , , ,, 
Type 1/11 Portland Cement 

, , , ,,, , 
1.30' bgs • 10.25' bgs , , , ,, 

, , ,, 
, , , , , 

Granular Bentonite 3/a• 
, , , , , ,, , 

10.25' bgs - 67.01' bgs 
, , , , ,. , , , , 
, , , ,, 
, , ,, 

3ta• Bentonite Pellets 
, , , ,, , 

67.0l ' bgs - 71.68' bgs , , , ,, 
40 , ,,, , ,, 

, , , , ,, 
10-20 Colorado Silica Sand , ,, , , , 
71 .68' bgs • 110.67' bgs 

, , , , ,. , , , , 
, , , ,, , . , ,, .. 

Natural Fi ll 
, , , , ,, , 

110.67' bgs • 111 .17' bgs , , ,,, 
, , , ,, 

, , , , , , , , ,,, , 
~Wei: , , , , ,. , , , , , ,, 
6• ID Stainless Steel Blank , , 

'x X 
1.99' ags • 76.0S' bgs X X 

6•10 Stainless Steel 0.040 Slot Screen i1~ 76.05' bgs • 106.06' bgs 
80 

6•·10 Stainless Steel Sump 

~)il 106.06' bgs - 109.0S' bgs 

, ..... 

tN 100 
\\:\ 
:-·:·.:. 

All temporary casing completely ·:-: : 

removed from ground on 2/18/2016 \t\ ....... 
ags = aboveground surface 
bgs = below ground surface 

A~00-3 (03/03) 
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Depth ,__ _ _ __ ___, 
(Ft.) Blows 

Recovery 
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Stoller Newport News Nuclear 

Casing Information 

C 
Threaded Steel Sonic Geoprobe 

Borehole Notes 

199-D5-150 (C8730) 
Log Data Report 

C8730_HG-NM_2016-02-09 Site 100.D 

89.1 DTWl>m 

DrWDate TOC:2 E!ewllea 
10/21 /15 NIA 

0.3 0.25-0.42 

The logging engineer measured depth to water with an e-tape. 

Zero reference is growxl surface. There is a void space around the outside of the casing from top of casing to 2.8 ft. 
This appears to be related to the effects of ground vibration from the sonic drilling method. 

This borehole was drilled by a sonic method, using internal-upset casing in 5-ft lengths. This results in a significant 
reduction in count rate for both the gamma log and neutron moisture log at each casing joint. The sonic drill casing, 
through which log data were collected, was manufactured by Terra Sonic International. A telephone conversation 
with the manufacturer' s representative indicated that the 10.5-in. casing has a nominal wall thickness of0.25 in At 
the end of each 5-ft length, an insert with either a box (female) or pin (male) thread is welded inside the pipe. When 
the box and pin are screwed together, the total length of the insert is 13.5 in This consists of 5 in on the pin side of 
the joint, and 8.5 in. on the box side. Over this distance, wall thickness is 0.42 in Both inserts are tapered for an 
additional 4.5 in to avoid a sharp edge on the inside of the casing. 

Logging Equipment Information 

Leula1Sy11-

Etrectm CIIIH,ntlall Dale 

Callllnlloa Reference 

Loula&Syll-

Etrecttw Callllntlall Dale 

Callllralloa Refenace 

1 dcplh to water inside casing 
' lop of casing 
3 Spectral Gamma Logging System 
• Neutron Moisture Logging System 

Gamma IL 

10/29n015 

HGLP-CC-130, Rev. 0 

GammalH 

10/21/15 

HGLP-CC-131 , Rev. 1 

Type HPGeSGLS3 

Serial Ne. 47-TP-3221 lA 

Lol(llag ProcHun SGRP-PRO-OP-53010, Rev. 0 

Type NMLs4 

Serial No- H310700352 

Loal•g Proadtlre SGRP-PRO-OP-53016, Rev. 0 

A SUBSIDIARY OF HUNTINGTOrJ IN GALLS INDUSTRIES 
2439Robenson Drive • Richland, WA 99354 • Telephone (509) 946-6455 • www.stoller.com 
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Stoller Newport News Nuclear 

SGLS Log Run Information 

Lot! Run 1 
HEIS NIDilber 101 8145 

Date 21911 6 

Logging Erwr>::er Spatz 

Start Depth (fl) 0.0 

Finish Depth (fl) 109.1 

Count Time (sec) JOO 

Live/Real R 

Shield (YIN) N 

MSA Interval (fl) 1.0 

Log Speed (fl/min) NIA 

Pre-Veri fi cation AL294CAB 

Start File AL294000 

Finish File AL294 l09 

Post-Verification AL294CAA 

Depth Return Emr (m.) NIA 

Fine gain 

Comments acljustrnents 
made after files 
050, 078, 097 

NMLS Log Run Information 

Lot!Rn 3 
HEIS Nwnber 1018 147 

Date 219116 

Logging Engineer Spatz 

Start Depth (fl) 0.0 

Finish Depth (ft) 89.0 

Count Time (sec) 15 

Live/Real R 

Shield (YIN) NA 

MSA Interval (fl) 0.25 

Log Speed (fl/min) NIA 

Pre-Verification AH239CAB 
Start File AH239000 

Finish File AH239356 
Post-Verification AH239CAA 
Depth Return Error (in.) NIA 

Comments None 

Logging Operation Notes 

A centralizer was installed on both sondes. 

2 R.,_t 

101 8 146 

219116 

Spatz 

80 

91 

JOO 

R 

N 

1.0 

NIA 

AL294CAB 

AL2941 JO 

AL294 l2I 

AL294CAA 

0 

No line gain 
adjustments 

made 

4R.......t 
101 8148 

219116 

Spatz 

80.0 

89.0 

15 

R 

N 

0.25 

NIA 

AH239CAB 

AH239357 

AH239353 

AH239CAA 
HI GH I 112" 

None 

SGW-59844, REV. 0 

JULY2016 

HGLP.LDR-888, Rev. 0 
Page 2 of 11 

Pre- and post-survey verification measurements met the acceptance criteria for the established systems. 

A SUBSIDIARY OF HUNTINGTON IN GALLS INDUSTRIES 
24 9 Robenson Drive • Richland, WA 99354 • Telephone ( 09) 946-6455 • www.stoller.com 
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Stoller Newport News Nuclear 

Analysis Notes 

Allalylf 

Refereace(s) 

R G McCain Date 03123115 

SGRP-PRO-OP-53040, Rev. O; SGRP-PRO-OP-53052, Rev. 0 

SGW-59844, REV. 0 

JULY 2016 

HGLP-LDR-888, Rev. 0 
Page 3 of 11 

SGLS spectra were processed in batch mode in APTEC SUPERVISOR to identify individual energy peaks and 
determine count rates. Concentrations were calculated in an EXCEL template identified as 
C8730 _ AL2015 l 029 _ CC-130 _ corr for the SGLS, using an efficiency function and corrections for casing and dead 
time as determined during annual response checks. 

NMLS data are reported in counts per second. 

The internal upsets in casing thickness at 5-ft intervals significantly affect both gamma and moisture log response, 
with the result being a distinctive ~saw tooth" pattern in the log results arter conventional casing correction has been 
applied. This was corrected by calculating an "effective casing thickness" for each measurement point and 
calculating a casing correction based on this value. Log detectors respond to material both above and below the 
actual measurement point, so the first step is to determine a sensitivity function describing the variation in detector 
sensitivity as a function of depth above and below the measurement point. For the gamma log, the sensitivity range 
was assumed to be within +/- 1 ft of the measurement point. For the moisture log, the sensitivity range was 
estimated to be within +/- 0.5 ft of the measurement point. The sensitivity function was then used to create an 
estimated "effective thickness" based on distance from the nearest casing joint above the measurement point. 

For both the gamma and moisture log, a depth offset was estimated to align the measurement points and the casing 
joints. This allows the effective thickness to be estimated for all measurement points. For measurement points that 
fall between casing joints, the effective thickness is equal to the nominal casing wall thickness (0.25 in), but for 
measurement points at or near a casingjoint the effective thickness may be greater, up to a maximum or 0.42 in. for 
a point at the casing joint and thus well inside the internal upset region. 

For the gamma log, a corrected activity was calculated by using a casing correction calculated from the effective 
casing thickness at each measurement point 

For the moisture log, an empirical correction factor was determined by examining the log over an interval of 
relatively stable moisture content. For measurement points well within the interval between casing joints (nominal 
casing thickness = 0.25 in.), the correction factor is assumed to be 1.0. For measurement points within a casing joint 
(casing thickness = 0.42 in), the correction factor is estimated to be 1.18. Correction factors for intermediate 
effective thickness values are interpolated. 

Most log plots show both "raw" and "corrected" values. Raw values are those computed for a constant casi~ 
thickness. Corrected values are those computed from the effective casing thickness. 

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

Results and Inta:vcnatjons 
Cs-137 was detected at two isolated points in the borehole: 59 ft and 82 ft. In both cases the reported concentration 
is very close to the MDL and error is high, so neither instance is considered definitive. MDLs are plotted for Cs-137 
andPu-239, based on characteristic gamma lines at 662 and 375 keV, respectively. 

The neutron moisture log primarily responds to moisture present in the surrounding formation. In genera~ 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 moisture log is relatively consistent over most of the borehole. A sharp 
increase occurs at about 82 ft, with the water level inside the casing at 89 ft The geologist report noted that water 
was tagged at 83.84 ft during drilling. 

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

' Hanford Gamma Unit 

A SUBSIDIARY OF HUNTINGTON IN GALLS ltJOUSTRIES 
2439 Robenson Drive • Richland, WA 99354 • Telephone (509) 946-6455 • www.stoUer.com 
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Stoller Newport News Nuclear 

List of Log Plots 

Depth Reference is ground surface. 

Manmade Radionuclides (0-120 ft) 
Natural Gamma Logs(0-120 ft) 
Combination Plot (0-120 ft) 
Total Gamma & Moisture (0- 120 ft) 
Total Gamma & Hanford Gamma Unit (0-120 ft) 
Repeat Section of Natural Gamma Logs (80-91 ft) 
Moisture Repeat Section (80-90 ft) 

A SUBSIDIARY OF HUNTINGTOrJ INGALLS 1rJDUSTRIES 

SGW-59844, REV. 0 

JULY2016 

HGLP.LDR-888, Rev. 0 
Page 4 of 11 

2439 Robertson Drive • Richland, WA 99354 • Telephone (509) 946-6455 • www. ·toiler.com 
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199-D6-160 (C8730) 
Manmade Radionuclides 

137Cs (662 keV) 239Pu (375 keV) 
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199-D6-160 (C8730) 
Stoller Newpo,1 News N•clur Natural Gamma Logs 
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199-D6-160 (C8730) 
Total Gamma & Hanford Gamma Unit 

Hanford Gamma Unit 
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~ 199-D6-160 (C8730) 
~=.:..":::: Repeat Section of Natural Gamma Logs 
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199-D6-160 (C8730) 
Moisture Repeat Section 
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Project: 

Date Requested: 
03/10/16 
Date of Survey: 
03/17 /16 
Fluor Hanford Point of Contact: 

Description of Work: 

WELL SURVEY DATA REPORT 

Prepared By: Neil P. Fastabend 

Company: CHPRC 

Requestor: 
Ed Rafuse (CHPRC) 
Surveyor: 
Lawrence B. Munnell (CHPRC) 
Survey Co. Point of Contact: 
Neil P . Fastabend 

Horizontal Datum: NAD83 (91) 

SGW-59844, REV. 0 

JULY2016 

Obtain final survey coordina·tes (C/L Casing) Vertical Datum: NAVDBB 
and e l evations of 100D Replacement Well C8730 1------------------------1 
(199- ·D5-150). Units: Meters 

1--------------------------l 
Hanford Area Designation: 1 O OD 

Coordinate System: Washington State Plane Coordinates (South Zone) 
Horizontal Control Monuments: 
Washington State Reference Network 

Vertical Control Monuments: 
D-6 (CHPRC) and D- 9 (CHPRC) 

Well ID Well Name Easting 

C8730 199- D5- 150 · 573429 . 42 · 

Notes: 

Equipment Used : Trimble RB RTK GPS 
Trimble DiNi 12 Level 

Surveyor Statement 

Northing 

151401 . 85· 

I , Lawrence B. Munnell, a Professional Land Surveyor 
r egistered in the State of Washington 
(Registration No . : 6216 ) , hereby certify 
this r eport i s based on a field survey 
performed by me , or under my direct 
s~pervision. 

B-19 

Elevation 

Center of Casing 

144. 648 · "X'" on Rom 

143.883 · Brass Survey Marller 

14 4 . 353· Top Inner Casing , 
North Edge 

A-6003-659 (~/03) 
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Split Spoon Sample Photos C8730 

Soi l Sample at 75 ft bgs 75 ft Top of Liners A & B 

80 ft Bottom of Liner A 80 ft Bottom of Liner B 

85 ft Bottom of Liner A 85 ft Bottom of Liner B 

B-21 

SGW-59844, REV. 0 

JULY 2016 

Soi l Sample at 80 ft bgs 

Soil sample at 85 ft bgs 



Appendix C 

Borehole Documentation for C8731 

• Well Summary Sheet for C8731 

• Borehole Log for C873 1 

• Log Data Report for C873 l 

• Final Survey Report for C873 l 

• Photo Log for C8731 
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WELL SUMMARY SHEET 

Well ID: (8731 

Location: 100D ~ 75 yrds SE of power station 

Prepared by: Julie Johanson Date: 4/4/16-

Signature: 

Description 

4'x4'x6"Concrete Pad with brass survey 
marker and 6 9/16" protectlve monu• 
ment (3.00'ags) 

w.11 CompleClon mallr1IJ: 
High Strength Concrete 
0.O'bgs • 0.73'bgs 

Type VII Portland Cement 
0.73' bgs • 10.17' bgs 

Granular Bentonite 3/8" 
10.17' bgs • 54.00' bgs 

3/8" Bentonite Pellets 
54.00' bgs - 57.48' bgs 

8-16 Colorado Silica Sand 
57.48' bgs - 94.08' bgs 

Natural FIii 
94.08' bgs - 97.50' bgs 

Pl!linm19'1tWell: 
6" ID Stainless Steel Blank 
1 .94' ags - 61 .06' bgs 

6" ID Stainless Steel 0.050 Slot Screen 
61.06' bgs-91 .09' bgs 

6" ID Stainless Steel Sump 
91 .09' bgs -94.09' bgs 

All temporary casing completely 
removed from ground on 3/8/2016 

ags =aboveground surface 
bgs = below ground surface 

Diagram 

C-1 

SGW-59844, REV. 0 
JULY 2016 

Start Date: 2/24/16 
1-----------1 Page _1 _ ot _1_ 
Finish Date: 3/8/16 

Well Name: 199-D5-151 

Date: . '-(., l''f •l-' 

100 

A-600~3 (03/03) 



This page intentionally left blank. 

C-2 

SGW-59844, REV. 0 

JULY 2016 



Well ID: 

Project: 

BOREHOLE LOG 

SGW-59844, REV. 0 
JULY 2016 

Sample 
Depth 1-------.------1 Graphic 1---------------------+--------- - ---
(Ft.) Type Blows tog 

No. Recov,ery 

o-+------+----1---------------------1 ...,.,......._..,..""'""-=-------1 
·: ·' ·o·i,eo~-.J.Q.~~~~a.w:.U~Y---------=::.:-~~~lita:~"-:-----l 

. IC,--t-<J;-· • ...,s.-1 

30---+--Q. __ • s._ 

35" __ 6_.s_. _ 

:~_,:.,.·•,:·: 
, •••• c'.)•,-..LJl,!p.;...:!.ll:a..li.t[,..2~ld.tl~'-"C~---.l!a.:r..h"'.,;11!1:S,,..Ll..l.L..:Iill.J!~[:aallQ....;iliOl,C.l:lll,,S;S,,,_j 

o"··· :;; 6~ ~µ,.._;UALIIU.J"'-2A"'"',,-! .... U&IJLU.1Ude,;=~-""'-,w;J1,,._..,LU:.ot;+------------1 

:. ·. ··:c;.1-------- --------41:la;.;~~~i..,,,..D,6,'lo....-~ 
Oo .. .. · ... · 0·1---------------------+----- ---------l 
¢.\:o::· 
•• 0 __ t------------------------------- -1 
_c.: ,Q'•1-----------~,-------1-------------l 
.,.Oc,: ,o.fM,l~..lll-.....,.wla!;;!~..,M.l1¥4....,Waalalli111Mlii5!.a..lil&iil[;--t':::u:J._...IJUl.._.."'--.u.<.-"'~~---j 

:~::.t/.' ).61ZZL.l..U::~'7..r.dlt.;:.lt.J~-a;...JH2:l"-""'Lt..,p&tl...=1~-..;...."""r--------------l 
• · O.". b ;~;~;.~~llM ..... OGIJ~!IMJl4Jlild:ii:,,~ll!\"~&a..ow:L;.,ic.t.112!.~lld:.f,l... ____ __:_ _____ __j 

•:.;. ; .•· :·H ~U.:.lil.nL.Jtr.o:til.lt,..alM..:.l;~,._rltt.LICUl,-.il~,r_:"'-il~Lll!~.J.------------l 

•-: .o.._-.....f'""'"""---8"'"'!1'-....m:""""l-i------~-----+-------------1 .. .0 : .... ·. 
' . , !1 •C, • !K='-...._-"'l!~.1.ll.<La.....,~UL.....,L:.J...,..._,,__,,...,...._. ........... pu:"'f,-<...U.LD.LXl'-..>lll<-.!"'-.-"!3"-- - --j 
. •.··O·. ~· -~ . -_.,......,.....,_._.'-"'-'....,P---'-""'.....,."""""r:!l....,.,...,,,,__......,."r"= '-i--------------l 
;' :9; .'tn'¥""'-IA1 ..... .LiLIL-MLLJ<.IOl""t--l:.A.-ftl' ..... ------+------------I 
:'? : .. ~ .. t--------------------------------1 
? .f)t---~----------------------------1 

. ·Q··e ' :·:::. ·6•,: 
.... •c, : • __ ,tt,M:1.;..!!'1.'.ll:!Zu!ll.112:Zd.,.,4Llll:&"1LJO..:~-J!,,_JIC.1.Jc:m,;..10!~----------1 

: ... ,. --L.1.M.:l-~-"""'-------------+--------------1 .,.,.<,:-: . 
• '--/. · C,. pill.,lo;W:l---------- ~-~-----1--------------1 :.6 .. ,._ . 
.. ,: (f ,';J:p.z;a.i..;..iiloi.......-lW.ll~~;z;JJUJ:.oi..Ji.M.i..L------t.J:U:t::.1:1.uui;...a~,i,L~.__ __ , 
.C2._ •. • •. : µo..s..1.1,..:1:u..,~.:.....,.c,.,.11111:IQ..l,j;o.,.,L&[ ...... .,.,.,,....,,. 

• • O-~...u,a....,.-.c.JJL,;Llllll!l,.-""iu:.:t.,.fl'IIICll~aa,._,..,......J!A,-"--'4------~-----1 

;o ·• ,. • •pd.;-~lo:z.U!I.Er..n~..ldtll.o>.IJ.~t;J-L.:.llhf¥.-.IK:.:U:.Ull.l-------------1 i:j0 ,0, 
; -~: J:, -~-~:.1...u.JL...lt:&£1",-ll~L.Jll,Dl""'-------------1-JL.l!'!UlJ"-lJ,<..Jl::"'---lillo!-ll,;lt~----1 

9.'·.o,. · .. ~;.;..::~~~,.w;t,,D,1~.z.;a!l.ll.la.1..ci.~- -P=<J,ll.S~...!!!,,!....Jl!~---I 

=:·~·9. ·/o ... ;: k,..C.~.,,,..""-1~i,,,to.,.i!IA!JsJ:.,.,clw,..111di:d.,Jl.:Jli.%a:i'l!:JI.SS.eJ_ ___________ --l 
c ·,' ·~ ,13i.Jlo(Uil.llLL:llo-.;.,:i:iQ,.:.ll.~~M.J...u.n,...-..ll.%...:>Lil,.J!:alo"4-------------1 
- -a .· e . • ,-IC.D....;.<:&!j,..._. ........... ..,..-... ....,~..., ..... ------+------------l .... o-:'. f"'<-' ........ """" ....... ..,.....ILUj ....... U&.lo.LIU:.LO<.,..,, ..... .....,. ............ ...,.-=-f-LU-L<>.U-. ........... ._.~----1 
•:. · ,:c.,lui..u~.-.....W:U....n,..11c:..AtJ:12-lW11!1-..:.i.,;ll2'il!Ula2iE;,J~'4-----------l ·.:: o: .: o .• '7" _ll(,.JlJ!lll,.JllaL.ll:lU~L,.a,;L.:ILl6...Q~F,,..J;t,m.~..._...,....u:,.__-l-____ .:.._ _____ -I 
. . ' 

Date: 05.03' b 

A-6003-642 (03/03) 
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Sample 
Deplhi---~-----i 
{Ft.) Type Blows 

No. Recovery 

so---·s.----1 

55-1-· a. ___ . -
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'· Well ID: (187~ 1 

Project: 1-40.-:t o:..-• 

Depth 
Sample 

(Ft.) . Type Blows 

BOREHOLE LOG 

SGW-59844, REV. 0 

JULY 2016 

J Page...3.._ofi 

I D"t": .2•!1.5•11-

I wen Name: ,0<1.r,,c-.1s-1 J Location: 1,.,,., n ,.,,~ . ...l. c.i:- ,J: ~ .. -- . .L.1., __ 

- t I .\-lie I Reference Measuring P~lnt: ~--··-...I<;, ..I:' -

Sample Descrfptlon Comments 
Graphic 

· Group Name, Grain Size Distribution, Soll Classlflcatlon, Log 
No. Raco.very Color, Moisture Content. Sorting, Angulari~CMlneralegy, 

Max Part1,_1., s1,., i:t;.:..,...1;:,; to I · 

Deflth-of Casing, Drilling Method, 
Me hod of Driving Sarnpllhg Tool, 

· Samnler Size W,,t,;;r I .,_v.,I 

tC> Go.~. "~"¼:.to ·;.·:o,.:;_: C:.--· t_. ~ ..... 
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~ ~ • ~ •• 0 ~ • . 1 ~ _ •·\ l,I,, . ._. ___ ~ ,I!_ - --- •- ff _-..1 -·- , • .,._,,,_ - Ci. ·-' -- ~o ~-- -~ . : t,·.~.-.. •• --\... . -· - ,~ .. -- ~ _, .. --1...l- •. .L •••• ~.L. --~. - -~ ., . ., ~ 
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8.S' 

- • O , • Jt.-d .... , .... .-.l '.u- \... _ _ , _ 

M1•T-toS 
•O' ' ., , 

A..,.\.•.~.,=. oc'L... 0: ~---- ~IL ' • ••• -,• U, ~-- C': • -- • .11~ • .l -.\• .Lo- C' - ........ ., :c}-: : '-L --- - ·.-L . ·- , im. .. L _ ...... ---~ · .. ~---~ ✓ ....... ,. -- :_:.;. ,& It.LAO ,_ •----« .... _._ .... _ _ 

g::~.:· • ... · v. ----k ,...,,.,• W-t ---- "ru u,/~ ..l..-1. --••':•I <!l.4-...J ........ - .. ,.., • ,_,_, - -: w - -· . .. , "• ........ ~ 
'to 
-~ ,:::~t~· 

I'-<. ~iii' ~AA'.t...- • ,...., .... ~U. ,,_. __ C" . . .. .\ -- C. ~\.•.~- t:> qn' L.~ 

1-.L • • :: ~.L. , - .,_ , ••• .~.L •• ..I , &' 

_, __ w 
U.A C...-.-lM ,..._,.,,. ••---ft•-4~A - ---=-::...--

1 ... , • • --

I • ., 
• --I -~~- ..,., •--. • .!rY <4/t ..l.. -\. ,i • ..-.... - ,~ •• • - ... -'~.,_Id\ - -- -- it:fl - Cl"'l.m • Cl(, \i (fY'\\ f~t i0'\7 ... -- .-""IL -

- ~-=---=-=-
4$- -- - - ·- ,.:a . ·-' -" - .1....1 . ..l ___ .._ 

HA -··· . ,_,,, 0-L• ... ~ r.:, Q\ 1 hr,<.,. - rf't~ Cl '\ '1. q(i:- <;. 
1--- --· .,.,,~ I..-.. --

,. 

:-- -----_-:. -- "=-;:...-=-:-= 
-
-.. 

lbO-
.. ·- .. 

·.•·- . -~~-•.•· - ... · - - ···- - -~- --- •. ·- . - . . . "' ~-· ' -' · -
-

105'-

-
-
-
-

110-

-
-
-
-

IIS"..:._ 

-
- .. 

. -

Reported By: -.- , I'., ."T, (.. -~-- Reviewed By: ~o:h ~ (; Y"O,.Qf 
~ n \ dJ\ ,S '(,.. I ....J 

Title: l'?....-\--· ~-1- Title: 

'Signature: d /.• /1 .I . J Date:.i-.1s--11. 
-
~/nfl~~ I Date:05 •0?>'/b Signature: 

I" r ( )V A-6003-642 (03/03) 
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Stoller Newport News Nuclear 

Borehole Information 

2016-02-26 

A St Plane 

Casing Information 

Casln2 Tvne DrlUT-. .... 
Threaded Steel Sonic 

Borehole Notes 

199-D5-151 (C8731) 
Log Data Report 

C873l _HG-NM_2016-02-26 Site 100-D 

69 .95 DTW Date 

Drill Date TOC2 Elewtlon 
2/25/16 NIA 

Diameter {In.) 

Stlckuo {ft) Outer I Inside Tbickness {la. l TOD {ft) 

0.3 10 112 I 9 5/8 0.25 - 0.42 -0.15 

Bottom(fn 
97.50 

The logging engineer measured depth to water with an e-tape. Drill depth and casing depth were provided by the 
wellsite geologist. Zero reference is ground surface. 

This borehole was drilled by a sonic method, using internal-upset casing in 5-ft lengths. This result is a significant 
reduction in count rate for both the gamma log and neutron moisture log at each casing joint. The sonic drill casing, 
through which Jog data were collected, was manufactured by Terra Sonic International. A telephone conversation 
with the manufacturer' s representative indicated that the 10.5-in casing has a nominal wall thickness of0.25 in At 
the end of each 5-ft length, an insert with either a box (female) or pin (male) thread is welded inside the pipe. When 
the box and pin are screwed together, the total length of the insert is 13.5 in. This consists of 5 in. on the pin side of 
the joint, and 8.5 in. on the box side. Over this distance, wall thickness is 0.42 in Both inserts are tapered for an 
additional 4.5 in to avoid a sharp edge on the inside of the casing. 

Logging F;guipment Information 
Logdag Sylfem Gamma5Tb 

Effectm CaUbratlon Date 2/23/16 

CaUbradon Reference HGLP-CC-136, Rev. 0 

Logdag Sylfem Gannna5Pb 

Effecth'e C aUbratlon Date 04/15/2015 

CaUbradon Reference HGLP-CC-131 , Rev. I 

SGLS Log Run In[ormatjon 
1.-Run 1 

HEIS Number 1018151 

Date 2/26/16 

Logging Engineer Felt/Meisner 

Start Depth (ft) 

Finish Depth (ft) 

1 depth to water inside casing 
' top of casing 
' Spectral Gamma Logging System 
' Nculron Moisture Logging System 

0.0 

94.0 

2R-t 
1018152 

2/26/16 

Felt/Meisner 

56 

65 

Type HPGe SGLS3 

Serial No. 54-TP13441B 

Logging Procedure SGRP-PRO-OP-53010, Rev. 0 

Type NMLs4 

Serial No. H34055445 

Logging Procedure SGRP-PRO-OP-53016, Rev. 0 

A SUBSIDIARY OF HUNTINGTON IN GALLS INDUSTRIES 
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Stoller Newport News Nuclear 

I.no Run 1 
Count Time (sec) 100 

Live/Real R 

Shield (YIN) N 

MSA Interval (ft) 1.0 

Log Speed (ft/min) NIA 

Pre-Verification 
C8731ITB20160 
226AVOOCABI 

Start File ADOO0OO0 

Finish File AD009400 

Post-Verification BVOOCAAJ 

Depth Return Error (in.) NIA 
No fine gain 

Comments adjustments 
made 

NMLS Log Run Information 

I.no Run 3 
HEIS Number 1018149 

Date 2126116 

Logging Engineer Felt 

Start Depth (ft) 0.0 

Finish Depth (ft) 69.51 

Count Time (sec) 15 

Live/Real R 

Shield (YIN) NA 

MSA Interval (ft) 0.25 

Log Speed (ft/min) NIA 

Pre-Verification 
C8731FTu20160 
226AVOOCABJ 

Start File ADOO0OO0 
Finish File AD006951 
Post-Verification BVOOCAAJ 
Depth Return Error (in.) NIA 
Comments None 

Logging Operation Notes 

A centralizer was installed on both sondes. 

2 R......,.t 
100 

R 

N 

1.0 

NIA 
C873J FfB20160 
226AVOOCABJ 

BD005600 

BD006500 

BVOOCAAJ 

high 3" 
No fine gain 
adjustments 

made 

,fR......,.t 

1018150 

2/26116 

Felt 

40.0 

47.0 

15 

R 

N 

0.25 

NIA 
C8731FTu20160 
226A VOOCAB I 

BD004000 

BD004700 

BVOOCAAI 
HIGH I" 

None 
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Pre- and post-survey verification measurements met the acceptance criteria for the established systems. 

Analysis Notes 
Analylt 

ReferellCt( •) 

RGMcCain Date 04101116 

SGRP-PRO-OP-53040, Rev. 0; SGRP-PRO-OP-53052, Rev. 0 

SGLS spectra were processed in batch mode in APTEC SUPERVISOR to identify individual energy peaks and 
determine count rates. Concentrations were calculated in an EXCEL template identified as 

A SUBSIDIARY OF HUNTINGTD~J INGALLS INDUSTRIES 
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C8730 _ AL20151029 _ CC-130 _ corr for the SGLS,. using an efficiency function and corrections for casing and dead 
time as determined during annual response checks. 

NMLS data are reported in counts per second. 

The internal upsets in casing thickness at 5-ft intervals significantly affect both gamma and moisture log response, 
with the result being a distinctive "saw toothn pattern in the log results after conventional casing correction has been 
applied. This was corrected by calculating an "effective casing thickness" for each measurement point and 
calculating a casing correction based on this value. Log detectors respond to material both above and below the 
actual measurement point, so the fust step is to determine a sensitivity function describing the variation in detector 
sensitivity as a function of depth above and below the measurement point. For the gamma log, the sensitivity range 
was assumed to be within +/- I ft of the measurement point. For the moisture log, the sensitivity range was 
estimated to be within +/- 0.5 ft of the measurement point. The sensitivity function was then used to create an 
estimated "effective thickness" based on distance from the nearest casing joint above the measurement point. 

For both the gamma and moisture log, a depth offset was estimated to align the measurement points and the casing 
joints. This allows the effective thickness to be estimated for all measurement points. For measurement points that 
fall between casing joints, the effective thickness is equal to the nominal casing wall thickness (0.25 in), but for 
measurement points at or near a casing joint the effective thickness may be greater, up to a maximum or 0.42 in. for 
a point at the casing joint and thus well inside the internal upset region. 

For the gamma log, a corrected activity was calculated by using a casing correction calculated from the effective 
casing thickness at each measurement point 

For the moisture log, an empirical correction factor was determined by examining the log over an interval of 
relatively stable moisture content. For measurement points well within the interval between casing joints (nominal 
casing thickness = 0.25 in.), the correction factor is assumed to be 1.0. For measurement points within a casing joint 
(casing thickness= 0.42 in), the correction factor is estimated to be 1.2. Correction factors for intermediate 
effective thickness values are interpolated, using a simple linear function. 

Most of the sonic drill casing was in 5-ft lengths. From the character of the total gamma and moisture logs, it is 
apparent that casing joints occur at 5-ft intervals at approximately 7, 12, 17 ... ft. In this borehole, however, three 
I 0-ft sections were apparently used. When the correction is applied for casing joints, anomalous spikes in the log 
data are observed at 57, 67, and 77 ft. These were determined to be the result of the absence of a casing joint at 
those depths. Ed Rafuse of CHPRC confirmed that the drillers do have a few I 0-ft casing lengths. Therefore the 
casing joint corrections at 57, 67, and 77 ft were "removed" by manually setting the casing wall thickness to 0.25 in. 
at these depths. 

Most log plots show both "raw" and "corrected" values. Raw values are those computed for a constant casing 
thickness. Corrected values are those computed from the effective casing thickness . 

The HGU5 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 Model Facility, and the magnitude is selected such that I HGU is approximately equivalent to 
typical Hanford background activity, based on data from background samples as reported in Hanford Site 
Background Part 2, Soil Backgro1Jndfor Radionuclides (OOE/RL-96-12). 

Results and Interpretations 

No manmade radionuclides were detected. The KUT profile shows relatively little variability. A "dip" in the K-40 
and total gamma profile at 70 ft suggests a washout zone at the top of groundwater. An apparent increase in the 
609-keV Bi-214 Jine relative to the 1764 keV Bi-214 line below 70 ft indicates the presence of radon inside casing, 
most likely dissolved in groundwater. 

The neutron moisture Jog 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. 

' Hanford Gamma Unit 

A SUBSIDIARY OF HUNTINGTON IN GALLS INDUSTRIES 
2439 Robertson Drive • Richland, WA 99354 • Telephone (509) 946-6455 • www.stoller.com 
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List of Log Plots 

Depth Reference is ground surface. 

Manmade Radionuclides (0-120 ft) 
Natural Gamma Logs (0-1 20 ft) 
Combination Plot (0-1 20 ft) 
Total Gamma & Moisture (0-1 20 ft) 
Total Gamma & Hanford Gamma Unit (0-120 ft) 
Repeat Section of Natural Gamma Logs (55-65 ft) 
Moisture Repeat Section ( 40-50 ft) 
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199-D6-161 (C8731) 
Manmade Radionuclides 
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199-D6-161 (C8731) Combination Plot 
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~ 199-D6-161 (C8731) 
!"llerN~NewsN1clt11 Repeat Section of Natural Gamma Logs 
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199-D6-161 (C8731) 
Moisture Repeat Section 
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Project: 

Date Requested: 
03/ 10/16 
Date of Survey: 
03/17/16 
Fluor Hanford Point of Contact: 

Description of Work: 

WELL SURVEY DATA REPORT 

Prepared By: Neil p. Fastabend 

Company: CHPRC 

Requester: 
Ed Rafuse (CHPRC) 
Surveyor: 
Lawrence B. Munnell (CHPRC) 
Survey Co. Point of Contact: 
Nei l P . Fastabend 

Horizontal Datum: NAD83 (91) 

SGW-59844, REV. 0 

JULY 2016 

Obtain final survey coor dinates (C/L Casing) Vertical Datum: NAVDBB 
and elevations of 1000 Replacement Well C87311-------------------------l 
(199- D5- 15 1) . Units: Meters 

Hanford Area Designation: 

Coordinate System: Washington State Plane Coordinates (South Zone) 
Horizontal Control Monuments: 

Washingtor. State Reference Network 

Vertical Control Monuments: 
D- 6 ICHPRC) and D-9 ICHPRC) 

Well ID Well Name Easting 

CB731 199- D5 - 151 573312 . 03 · 

Notes: 

Equipment Used: Trimble RB RTK GPS 
Trimble DiNi 12 Leve l 

Surveyor Statement: 

Northing 

151391 . 88 

I , Lawrence B. Munnell, a Professional Land Surveyor 
registered i n t he St ale of Washington 
(Registra tion No. l6216) , hereby certify 
this r eport is based on a field survey 
performed cy me, or under my direct 
supervision. 

C-19 

100D 

Elevation 

Center of Casmg 

139.970 · "X' onR1m 

139.210· Brass Survey Marker 

]39.64 3 · Top Inner Casing , 
No rth Edge 
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Split Spoon Sample Photos C8731 
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Soil sample at 60 ft bgs 60 ft Bottom of Liner A 60 ft Bottom of Liner B 60 ft Bottom of Liner C 

60 ft Bottom of Liner D Soil sample at 65 ft bgs 65 ft Bottom of Liner 65 ft Bottom of Liner B 

65 ft Bottom of Liner C 65 ft Bottom of Liner D Soil sample at 70 ft bgs 70 ft Bottom of Liner A 
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70 ft Bottom of Liner B 70 ft Bottom of Liner C 70 ft Bottom of Liner D 
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Appendix D 

Borehole Documentation for C8732 

• Well Summary Sheet for C8732 

• Borehole Log for C8732 

• Log Data Report for C8732 

• Final Survey Report for C8732 

• Photo Log for C8732 
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WELL SUMMARY SHEET 

Well ID: (8732 

Location: 100D ~ 100 yrds SE of power station 

Prepared by: Julie Johanson Date: 4/4/16 

Signature: 

Description 

Swfam 
4'x4'x6"Concrete Pad with brass survey 
marker and 6 9/16" protective monu
ment (3.00' ags) 

Well CompleUon mdlrtll: 
High Strength Concrete 
o.o· bgs - 1.96' bgs 

Type 1/11 Portland Cement 
1.96'bgs-10.08' bgs 

Granular Bentonite 3/8" 
10.08' bgs - S4.04' bgs 

3/8" Bentonlte Pellets 
S4.04 bgs - 57.17' bgs 

8-16 Colorado Silica Sand 
57.17' bgs - 95.73' bgs 

Natural Fill 
95.73' bgs - 98.25' bgs 

1'9111•..-.tw.l: 

6" ID Stainless Steel Blank 
2.00' ags - 61 .02' bgs 

6" ID Stainless Steel 0.050 Slot Screen 
61 .02' bgs - 91 .07' bgs 

.6" ID Sta inless Steel Sump 
91 .07'bgs-94.07' bgs 

All temporary casing completely 
removed from ground on 3/3/2016 

ags =aboveground surface 
bgs = below ground surface 

, ,' 

) 
, , , , , , , 
,' 

, ,' ,,, 
, ,' 

' ' ·,' 

\ 
, , ,' 
:,', , , , , , , , 
~~ 

SGW-59844, REV. 0 

JULY 2016 

Start Date: 2/10/16 
1----------1 Page _l_ot _1_ 
Finish Date: 3/8/16 

Well Name: 199-D5-152 

Reviewed b 

Signature: 

Lithologic Description 

Gravel Sand m S 

100 

A-600-3 (03103) 
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,.-• . ., 

Well ID: 

Project: 

BOREHOLE LOG 

SGW-59844, REV. 0 
JULY 2016 

Sample 
Depth 1-----.-----1 Graphic 1-------------------~-+-------------1 
(Ft.) · · Type Blows Log 

No. Recovery 

10-+-"a-_.-=s.~ 

a..~ 3(1----

3oS"--"'s_ . .... 

TIiie: 

Signature: Qate:C6• • •/1. 
A-6003-642 (03/03) 
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Depth 
(Ft:) ·Type 

No. 

~ "·'· 

,.,: 
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·:·,;., 

. Date: l1> -IJ , 

A-6003-642 (03/03) 



.. · ' 
..... --~-' ~· . 

BOREHOLE LOG 

SGW-59844, REV. 0 
JULY 2016 

IPageiof....l_ 

Well ID: CS?'7tt.!l I Well Name: 1ao~- 1"..:i I Location: ,,.,.,I'\,.,,,,.,,,. .. ...1. ,.,,: ~ - ·- .Le--

Project: E-412 • .3 R - . \ I Reference Measuring P.;int; ~-- • ..I ~ .~-'='-,-
Sample Sample Description 

Depth f------..-----l Graphic 1---------------------+---~-------........; 
(Ft) Type Blows L Group Name, Grain Size Dlstrlbullon; Soil Classification, Depth .of Casing, Drilling Method, 

· No Recovery og Color, Moif:tiire Con)enth~ortl!!9, Ar)gularitvtMineralogy, Mel,tiod of Drl,ying ·Sampling T,ool, · · ••"X Particle .-,,,ze .,,..,.,.,,,..., to Hi I ""m"'"'' S,ze Water Leve, 

Comments 

-- -
-

t:. ,S. - ~.-'-:;;J!(:>~:• 'M'\.QJ c: ~:~_: <:..~-..l. "- -•-\ _ ( ~-~'\ 
~~~Jl~_.;ILMA4 .• t' •• •- •. :-::l ,_,.,,. ['_ •• L -•- •• L • ;,_ .L, •• r-'r'_ .......... l..•_.1.~-•'-----l 

~ Cl". 0 - .. .,C, .-L - ... -....1 ..L-.J .. -- .). ., ... - • ... ~ -
.' .. · O· ,, - - .., .. ;: ':ci - , .. -....l --•-· - -- · • .C\/ ~~ -- ....... fc;: :q,. ~ - - ,. .., .... 

. ·o·• C!> IO·~~.· ~•~•L. .• . : • ~. o.• .- .•U. :... t:'. .- - • .I, __ .v, _:, ~- _,::_ -• .I.. ~\.'. uc, Cl QC''-•• 

•.:., ~ ·-(!)\ .. 1. ~ ... _, , ... u. ... .&.. ·-- .... t.. __ i . ._. - ...... "~----- · .• , ....... _A '--... w T.- ...... ~-..... ~ 

-

-
-

o=0 o'• --~-- ., L .... ;,., ....... ... 1 .. M~- ..i.1~1 11>.I- ••• .-L ..... u-.~ .• . ..r ..... , . . . .. " -· .. 21:o •~c, 1-•• ,.L L-- •-

G.5,. -- ~••.o· .,- y . I 

'k>-~.~~!"'----t-----1•0,b ~!' ~4A'L .• • ••-- ••. ll.....,.. ~ 
- --~ . - •.e·• • ~ .:....O.:.:..:::.:,1:.t"~ -•L ••- •• L, - - """ 

-
- .......... -..1 . ... . ...... .t, -

-
_-;_,._~ It r ·, 

:,~_;~1 .. .,,.,..,;,;__ =' :· - •~. 
----~ 1 ......... -- -~L L ••..•• 

-.L.:::..U,t-• •-'-'UA 0_.L.~.J>r:;:,,(l\_C:: 1\-c. 

.. ,..,. ., • .,....,.,_ -. • .. ':......., ,J. I 

~s- .=:..::--- 'q 1.s .. ·~ !I.<: ~ s · ,~ l M) [R.t1ff\ 7 
~~-::;; , .... 7 ... •11,--_ -•• -11 .. ..£u.J ..... -.t. . • ,.;,. u,1·;,.w-• ... o _ m· ~ ~-~ ... 
~~ ,!lD...A-~jlt.h-~•.'.b,;..MeW'.\~~½~;).:; = -.:;..--== . ! • . 

-

~"!/. .1.,-. ... .&> ,_. .. , UI u'L- , .... 

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

.. •' ; - ·-- ·· 
·' ·---. -~ 

-
- ~------------------+--------------; 

110-
-
-
- f------- - - ---------------------------
-

IIS-
. 

-
-

Reported By: ."T .. I:.. .'T.L. -• ""' 
' V 

Signature: A.~-- /1./ I Date: .:HI~- IC. I Date: 1)1>-(i?, -11. - u u A~003-642 (03/03) 
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Stoller Newport News Nuclear 

Borehole Information 

A St Pia..-

Casing Information 

199-D5-152 (C8732) 
Log Data Report 

C8732_HG-NM_20 16-02-25 Site 100-D 

70.0 DTW Date 

Drill Date TOC2 Elewtiea 
2/24/16 NIA 

Diameter (In. l 

SGW-59844, REV. 0 
JULY 2016 

HGLP-LDR-896, Rev. 0 
Page 1 of 11 

02/24/16 

Total 
98.25 

Casln2Tv..., Drill T....., Stldwo{ftl Outer I Inside Tblcl!Dess tin.) Ton (ft) Bottomtft) 
Threaded Steel Sortie 0.35 10 112 I 9 5/8 0.25 - 0.42 0.35 95. 1 

Borehole Notes 

The logging engineer measured depth to water with an e-tape. Drill depth and casing depth were provided by the 
wellsite geologist. Zero reference is ground surface. 

This borehole was drilled by a sonic method, using internal-upset casing in 5-ft lengths. This results in a significant 
reduction in count rate for both the gamma log and neutron moisture log at each casing joint. The sonic drill casing, 
through which log data were collected, was manufactured by Terra Sonic International A telephone conversation 
with the manufacturer' s representative indicated that the I 0.5-in casing has a nominal wall thickness of0.25 in At 
the end of each 5-ft length, an insert with either a box (female) or pin (male) thread is welded inside the pipe. When 
the box and pin are screwed together, the total length of the insert is 13.5 in This consists of 5 in. on the pin side of 
the joint, and 8.5 in. on the box side. Over this distance, wall thickness is 0.42 in Both inserts are tapered for an 
additional 4.5 in to avoid a sharp edge on the inside of the casing. 

Logging F,quipment Information 
Logging Syltem Gannna5Tb 

Effective Callbratlon Date 2/23/16 

Callbratlon Reference HGLP-CC-136, Rev. 0 

Logpig Syltem Gamma4M 

Effective C allbratiea Date 10/20/2015 

Callbratlon Reference HGLP-CC-129, Rev . 0 

SGLS Log Run Information 
J....,Run J 

REIS Nwnber 101 7439 

Date 2/25/16 

Logging Engineer Spatz/McClellan 

Start Depth (ft) 

FinisltDepth (ft) 

1 dcplh to wale.- inside casing 
1 top of casing 
' Spectral Gamma Logging System 
• Ncutron Moisture Logging Sy.acm 

0.0 

96.0 

4 R""""'t 
101 7440 

2/25/16 

Spatz/McClellan 

60 .0 

71.0 

Type HPGe SGLS3 

Serial No. 54-TP1344lB 

Logging Procedure SGRP-PRO-OP-53023, Rev. 0 

Type NMLS" 

Serial No. H34055445 

Logging Procedure SGRP-PRO-OP-53016, Rev. 0 

A SUBSIDIARY OF HUNTINGTON IN GALLS INDUSTRIES 
2439 Robertson Drive • Richland, WA 99354 • Telephone (.509) 946-6455 • www.stoller. com 
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Stoller Newport News Nuclear 

,...., Run 3 
Count Time (sec) JOO 

Live/Real R 

Shield (YIN) N 

M SA Interval (ft) 1.0 

Log Speed (ft/min) NIA 

Pre-Verification 
C8732FTB20 I 60 
225AVOOCABI 

Start File ADOO0OO0 

Finish File AD009600 

Post-Verification BVOOCAAI 

Depth Return Error (in.) NIA 
No fine gain 

Conunents adjustments 
made 

NMLS Log Run Information 

Loe Run I 
HEISNwnber 101 7441 

Date 2/24/16 

Logging Engineer Spatz 

Start Depth (ft) 0.0 

Finish Depth (ft) 69.75 

Count Time (sec) 15 

Live/Real R 

Shield (YIN) NA 

MSA Interval (ft) 0.25 

Log Speed (ft/min) NIA 
Pre-Verification DMAB2CAB 

Start File DMAB2000 

Finish File DMAB22 79 
Post-Verification DMAB2CAA 

Depth Return Error (in.) NIA 
Comments None 

Logging Operation Notes 

A centraliz.er was installed on both sondes. 

4R-t 

JOO 

R 

N 

1.0 

NIA 
C8732FTB20160 
225A VOOCAB I 

BO006000 

8D007100 

BVOOCAAI 

4.0 high 

No fine gain 
adjustments 

made 

2 RIPIINt 
101 7442 

2124/16 

Spatz 

5.0 

15.0 

15 

R 

NA 

0.25 

NIA 

DMAB2CAB 

DMAB2280 

DMAB2320 

DMAB2CAA 

0.0 

None 

SGW-59844, REV. 0 

JULY2016 

HGI.P-LDR-896, Rev. 0 
Page 2 of 11 

Pre- and post-survey verification measurements met the acceptance criteria for the established systems. 

Analysis Notes 

Analylt 

Reference( 1) 

P. D. Henwood Date 04/10/16 

SGRP-PRO-OP-53040, Rev. 0; SGRP-PRO-OP-53051, Rev. 0 

SGLS spectra were processed in batch mode in APTEC SUPERVISOR to identify individual energy peaks and 
determine count rates. Concentrations were calculated in an EXCEL template identified as 

A SUBSIDIARY OF HUNTINGTON IN GALLS INDUSTRIES 
2439 Robertson Drive • Richland, WA 99354 • Telephone (509) 946-6455 • www.stoller.com 
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SGW-59844, REV. 0 

JULY2016 

HGLP-LDR-896, Rev. 0 
Page 3 of 11 

FIB20160223 _ CC-136 _ corrOl for the SGLS, using an efficiency function and corrections for casing and dead time 
as determined during annual response checks. 

NMLS data are reported in counts per second 

The internal upsets in casing thickness at 5-ft intervals significantly affect both gamma and moisture log response, 
with the result being a distinctive "saw tooth" pattern in the log results after conventional casing correction has been 
applied. This was corrected by calculating an "effective casing thickness" for each measurement point and 
calculating a casing correction based on this value. Log detectors respond to material both above and below the 
actual measurement point, so the first step is to determine a sensitivity function describing the variation in detector 
sensitivity as a function of depth above and below the measurement point. For the gamma log, the sensitivity range 
was assumed to be within +/- 1 ft of the measurement point. For the moisture log, the sensitivity range was 
estimated to be within +/- 0.5 ft of the measurement point. The sensitivity function was then used to create an 
estimated "effective thickness" based on distance from the nearest casing joint above the measurement point. 

For both the gamma and moisture log, a depth offset was estimated to align the measurement points and the casing 
joints. This allows the effective thickness to be estimated for all measurement points. For measurement points that 
fall between casing joints, the effective thickness is equal to the nominal casing wall thickness (0.25 in), but for 
measurement points at or near a casing joint the effective thickness may be greater, up to a maximum or 0.42 in. for 
a point at the casing joint and thus well inside the internal upset region. 

For the gamma log, a corrected activity was calculated by using a casing correction calculated from the effective 
casing thickness at each measurement point 

For the moisture log, an empirical correction factor was determined by examining the log over en interval of 
relatively stable moisture content. For measurement points well within the interval between casing joints (nominal 
casing thickness = 0.25 in.), the correction factor is assumed to be 1.0. For measurement points within a casing joint 
(casing thickness = 0.42 in), the correction factor is estimated to be 1.2. Correction factors for intermediate 
effective thickness values are interpolated, using a simple linear function. 

Most of the sonic drill casing was in 5-ft lengths. From the character of the total gamma and moisture logs, it is 
apparent that casing joints occur at 5-ft intervals at approximately 4.5, 9.5, 14.5 ... ft. In this borehole, however, 
three 10-ft sections were apparently used. When the correction is applied for casing joints, anomalous spikes in the 
Jog data are observed at 59.5, 69.5, and 79.5 ft. These were determined to be the result of the absence of a casing 
joint at those depths. Ed Rafuse of CHPRC confirmed that the drillers do have a few I 0-ft casing lengths. 
Therefore the casing joint corrections at 59. 5, 69.5, and 79.5 ft were "removed" by manually setting the casing wall 
thickness to 0.25 in. at these depths. 

Most Jog plots show both "raw" and "corrected" values. Raw values are those computed for a constant casing 
thickness. Corrected values are those computed from the effective casing thickness. 

The HGU5 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 Model 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 Backgrow1dfor Radion11clides (DOE/RL-96-12). 

Results and Interpretations 

No manmade radionuclides were detected. An apparent increase in the 609-keV Bi-214 line relative to the 1764 
keV Bi-214 line below 70 ft indicates the presence of radon inside casing, most likely dissolved in groundwater. 

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 . 

' Hanford Gamma Unit 

A SUBSIDIARY OF HUNTINGTON INGALLS INDUSTRIES 
2439 Robertson Drive • Richland, WA 99354 • Telephone (509) 946-6455 • www.stoller.com 
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List of Log Plots 

Depth Reference is ground surface. 

Manmade Radionuclides (0-120 ft) 
Natural Gamm a Logs (0-1 20 ft) 
Combination Plot (0-120 ft) 
Total Gamma & Moisture (0-120 ft) 
Total Gamma & Hanford Gamma Unit(0-120 ft) 
Repeat Section of Natural Gamma Logs (60-71 ft) 
Moisture Repeat Section (5-15 ft) 

A SUBSIDIARY OF HUNTINGTON 11,GALLS INDUSTRIES 

SGW-59844, REV. 0 
JULY2016 

HG.P.LDR-896, Rev. 0 
Page 4 of 11 

2439 Robertson Drive • Richland, WA 99354 • Telephone (509) 946-6455 • www.stoller.com 
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199-06-162 (C8732) 
Manmade Radionuclides 

137Cs (662 keV) 
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199-D6-162 (C8732) 
Natural Gamma Logs 
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199-D6-162 (C8732) Combination Plot 
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Slolltr Newpo,1 New, Nltclear 

199-06-162 (C8732) 
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199-D6-162 (C8732) 
Sioller Newpon News Nucltar , ........ _ .... ..- Total Gamma & Hanford Gamma Unit 
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199-D6-162 (C8732) 
~~Nt::-iuc1ear Repeat Section of Natural Gamma Logs 
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199-D6-162 (C8732) 
Moisture Repeat Section 
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Project: 

Date Requested: 
03/10/16 
Date of Survey: 
03/17/16 
Fluor Hanford Point of Contact 

Description of Work: 

WELL SURVEY DATA REPORT 

Prepared By: Neil p. Fastabend 

Company: CHPRC 

Requestor: 
Ed Rafuse {CHPRC) 
Surveyor: 
Lawrence B. Munnell (CHPRC) 
Survey Co. Point of Contact: 
Neil P. Fastabend 

Horizontal Datum: NAD83(9 1) 

SGW-59844, REV. 0 

JULY 2016 

Obtain final survey coordinates (C/ L Casing) Vertical Datum: NAVDBB 
and elevations of 100D Repl acement Well C8732 1-------------------------1 
(199 - D5- 152). Units: Meters 

Hanford Area Designation: 

Coordinate System: Washington State Plane Coordinates (South Zone ) 
Horizontal Control Monuments: 
Washingtor. Seate Reference Network 

Vertical Control Monuments: 

D-6 (CHPRC) and D-9 (CHPRC) 

Well ID Well Name Easting 

C8 732 199- D5-152 · 573300 .1 8 · 

Notes: 

Equipment Used: Trimble RB RTK GPS 
Trimble DiNi 12 Level 

Surveyor Statement: 

Northing 

151349.10· 

I, Lawrence B. Munnell, a Professional Land Surveyor 
registered in the State of Washington 
{Registration No. 16216) , he reby cer t ify 
this report is based on a field sur vey 
performed by me, o~ under my direct 
supervisio:i . 

D-19 

100D 

Elevation 

Center of Casing 

139. 791· ''X" on Rim 

139.013 · Brass Survey Marl<er 

13 9.4 55· Top Inner Casing, 
North Edge 

3 -/ 7-//;, 

A-6003-659 (04/03) 
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Split Spoon Sample Photos C8732 

Soil sample at 60ft bgs 60 ft Bottom of Liner A 60 ft Bottom of Liner B 

60 ft Bottom of Liner D Soil sample at 65 ft bgs 

65 ft Bottom of Liner B 65 ft Bottom of Lienr C 

D-21 
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60 ft Bottom of Liner C 

65 ft Bottom of Liner A 

65 ft Bottom of Liner D 



Soi l sample at 70 ft bgs 70 ft Bottom of Liner A 

70 ft Bottom of Liner C Full Split Spoon at 70 ft 

D-22 
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70 ft Bottom of Liner B 



Appendix E 

Borehole Documentation for C8733 

• Well Summary Sheet for C8733 

• Borehole Log for C8733 

• Log Data Report for C8733 

• Final Survey Report for C8733 

• Photo Log for C8733 
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WELL SUMMARY SHEET 

Well ID: (8733 

Location: 550 ft NNW of H reactor 

Signature: 

4'x4'x6' Cor>crete Pad with brass survey 
marker and 6 9/16'protective monu
ment (3.00' ags) 

Wit! C.ompletlon 11111111111: 

Type VII Portland Cement 
0.00' bgs - 9.80' bgs 

Granular Bentonite 3/8' 
9.80' bgs - 29.80' bgs 

3/8' Bentonite Pellets 
29.80 bgs - 33.60' bgs 

6-9 Colorado SIiica Sand 
33.60' bgs-64.91'bgs 

iwn-itw.11: 

6"10 Stainless Steel Blank 
2.00' ags- 37.0S'bgs 

6' 10 Stainless Steel 0.075 Slot Screen 
37.0S' bgs • 57.08' bgs 

6' ID Stainless Steel Sump 
57.0B' bgs - 60.0S' bgs 

All temporary casing completely 
removed from ground on 3/28/2016 

ags = aboveground surface 
bgs = below ground surface 

Date: 4/6/16 

Diagram 
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, , , , , , 

, 
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, 
, , 
, , .,.. 

, , , 
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, / ,,, ,,, 
, ,, 
, ,' , , .,.. 

80 

100 
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Start Date: 3/22/16 
t-------------1Page 
Finish Date: 3/28/16 

of_l_ 

Date: 'l~.l"J • I 4 

A-6003-6"3 (03/03) 
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) 

· Well ID:-

Project: 

Depth t----.----i 
(Fl ) 

0 

16': (. . .. 
i ;-.,. 

i "' 

2.o 
<-.$. 

·· BOREHOLE LOG . 

Location:~; 
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Date: 6f;•{i;Hl.. 

A-6003-642. (03/03) . 



.. 

·.• "': , ~· ·. . : .:- .. . . . 

BOREHOLE LOG 

SGW-59844, REV. 0 

JULY2016 

I Page~ of ..1... 
I Date: 0 • .,.,,.11. 

Well ID: ~'7"' I Well Name: 1ao . ..... c"'I 

Project: 1-l R • ,:i. t> • i. \.o I\~ I Reference Measuring Point:/' ..• · ..I. c .r -~ 
Comments Sample Sample Description 

Depth 1---- --~ Graphic 1-,----- ------- - - ---------,+,----------'------,J 
'(Ft.) , Type Blows Log Group Name, Grain Size Distribution, Soil Classification, . Depth of Casing, Drilling Method, 

No. R~very Color, Mois.t~~ ~~~~~tl:::~rtl~%~W~l~'n',-t-11heralogy, Me\tJ~~Lf?~Y~l].9~~~tJlvJlool, 

~... · ::.: b.'·•· 1~--· · Q•. 
lit> - I..Jl;.:il.l,~,.... 6 'e, •.-":1---- --:-,.,,, .-.--- ·----,-,-,....,....:...---,--1,.,..---.·,--=-• ,--+,>,li:11:~~~-~ ------l 

_ . -:;,.., ·, •'. :,·•. l'-ln.so :.-.:,.1. . ......__...,, ,.:...,.. .. - --1-.1 lo.-\,,,-~·-u" r.., • ., 
:o ,·.O:, __ :l1. ____ c:...., -~, • ,\ ·- ,. , • ... ••.• .. -.-lie - e.·• ·, ,-:: : - . • .. ·- . . . . 

', •,q ,0 ..... L • uu .I•'" ·· _ ....... L . • _ .. , ___ ,.__,,_ _ -• .... -., ••••••- '"'" • ~• - •'~ 
• fl .,•• U ~ ._, J 

l"\• 4~ct •: .. ~- .- .. l -' • • • ·- --.. _ ,..• - - 1 .. -r, ·--'- . ~- Mf"I~'~--\-"•• ..... ., ._, , ·" =--.. ~ ·-~-~":'-:••· .... ft""' • •· - -- ·tre·drl\'-~• L..J. ..... ~ , .. = .. ,,,.._ __ 
b: ·o ·.c: ~- ,L _. ···- _.,... .'-!.. _~: •.. __ . -- ,\. , __ ._ -........... --~ ....... __ 
. .0. . . . . oJ , 

. :...: ~:· Oi.-- --~ -~L -· .. • .J.. : .. .... . .. -~ ,La' - -~ ·-·-

-
r.. ... 

-
-

~ --o,,ci..,.,. .J ........ ~l/ , ~ ' lrin':"-•C'•·· -
~ "' ~. .. ~ u ...,J -.,# J oJ 

'ci ~ ~ · ,1-- ----------------+------- --...,;_--l 
50 G-.~ , _ _.. ·" 

- i..:;.:ai:.-l,iil·illl· -D,..-- ......, •••• 0 .. •, t-------------~-- ----+--------------' a...., .... ·o•,• o• l:;.r.- .c:-~. ll.-.--~11. <! •• .I{.~"\ . ,... -•-.. ~ ~ _,·~--- ' .. •c,- . . :··=· .. , ... A·-- ·. tl. ---- ,.. ... -...J_ .l. ... ,, -- r, . I - ·-

.~·c/, .. ~: . _L ! -•~•-.L- . - .1_.l · :t.. . _ • t, L~ 
-
- ··•· It;:> ·~--;Q -.... - .... ~ -...; · '1-- r::: ~-·! • 11. ... __ _ ':" ... u& •.J-. . . -..:.... 

- . " -~ - Si · - k'.~: w.. ... ·----~;:-· L.. __ - .• . . -cc 

$'s--1-_ _ .::.::.:_~4-_a!l_,_us.,..,-·-.-rw~.:-1.,,..,,.._vs•t: C . .l I':..- -,I(.,,.:\ · . lr,. · _t• ... =-~'• -- · 
'i:..~. . ,C!P~-.(5;, .. - .'.I~,._ ·· "' _v .. • ' ·-- · :,,, .. L _,_ • . u 

io(J,•.. .. .. .... 

-

~tr- ·-·: 
-
- : 

-

-

-
-

-
-

·
._ .:,_ -

-

-

•. ~:-=~-- .. <OA • ....J. .I • .1. • ..1• . • L .. • • . L .I , c o 

. ~5i;;-= .,-,_ , __ ,.,: ... L · ... ~·u,t .: . . ' . ..l. . c .1,, • .L. 

-;: _--~-- --=. 1u..,,. .- . .., .A.:.. :• ·-··"" &Jll .1 L __ . ~ 

- ·•• • .Ar.:-,. .c:"l ' \..-

\ _ . __ ,. __ 

'. 1---------------'------+--"'------'--'------1 

. --- -------~-,..- -------L---------------1 

Reported By:-,;,\~,. "l'.-L- ---- Reviewed By: Octv(iJr\ ~; (Y'~f'l 

Title: ,. L , ' TIiie: OPD\cA°iS't ' ✓ 
Signature:A J.• /1....1 I Date: •M,. , 1. Signature:?:~/.,./,/)(_ - I Date: (P or.2. ."11 

-() . f A-6003-642 (03/03) 
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SEJ 
Stoller Newport News Nuclear 

Borehole Information 

Log Date 2016-03-23 

A St Plane 

Casing Information 

Threaded Steel Sonic 0.5 

Borehole Notes 

199-H4-87 (C8733) 
Log Data Report. 

C8733_HG-NM_2016-03--23 Site 100-H 

47.5 DTWDate 

Drill Date TOC2 Ele\'adoa 
3/23/16 NIA 

Diameter la. 

Outer Inside Tblcknen la. 
10 1/2 9 5/8 0.25 - 0.42 

SGW-59844, REV. 0 

JULY2016 

HG..P-LDR-902, Rev. 0 
Page 1 of 11 

The logging engineer measured depth to water with an e-tape. Drill depth and casing depth were provided by the 
wellsite geologist. Zero reference is ground surface. 

This borehole was drilled by a sonic method, using internal-upset casing in 5-ft lengths. This results in a significant 
reduction in colDlt rate for both the gamma Jog and neutron moisture Jog at each casing joint. The sonic drill casing, 
through which log data were collected, was manufactured by Terra Sonic International. A telephone conversation 
with the manufacturer' s representative indicated that the 10.5-in casing has a nominal wall thickness of0.25 in. At 
the end of each 5-ft length, an insert with either a box (female) or pin (male) thread is welded inside the pipe. When 
the box and pin are screwed together, the total length of the insert is 13. 5 in This consists of 5 in. on the pin side of 
the joint, and 8.5 in. on the box side. Over this distance, wall thickness is 0.42 in Both inserts are tapered for an 
additional 4.5 in. to avoid a sharp edge on the inside of the casing. 

Loggjng Egujpment Information 
LogglagSylt- Gamma 5 Tb 

Effectlw C allbratloa Date 2/23/ 16 

Callbndoa Reference HGLP-CC-136, Rev. 0 

Logging Syltem Gamma 5P 

Effective Callbratloa Date 04/15/2 015 

Callbndoa Reference HGLP-CC-11 6, Rev. 0 

SGLS Log Run Informatjon 
•-Rua 1 
HEIS Nurnber 101 7443 

Date 03/23/16 

Logging Engineer Spatz/McClellan 

Start Depth (ft) 

Finish Depth (ft) 

1 dcplh to waler inside casing 
' top of casing 
' Spectral Gamma Logging System 
• Neutron Moisture Logging S~ 

0.0 

57.0 

2R.,_t 
101 7444 

03/23/16 

Spatz/McClellan 

46.0 

52.0 

Type HPGeSGLS3 

Serial Ne. 54-TPl3441B 

Legging l'nlcedure SGRP-PRO-OP-53023, Rev. 0 

Type NMLs4 

Serial Ne. 834055445 

Leggln& Procedure SGRP-PRO-OP-53024, Rev. 0 

A SUBSIDIARY OF HUNTINGTON INGALLS INDUSTRIES 
2439 Robertson Drive • Richland, WA 99354 • Telephone (509) 946-6455 • www.stoller.com 
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SEJ 
Stoller Newport News Nuclear 

•-Run I 
Count Time (sec) 100 

Live/Real R 

Shield (YIN) N 

MSA Interval (ft) 1.0 

Log Speed (ft/min) NIA 

Pre-Verification 
C8733FTB20160 
323A VOOCAB I 

Start File ADOOOOOO 

Finish File AD005700 
C8733FTB2016 

Post-Verification 0323B VOOCAA 
I 

Depth Return Error (in.) NIA 
No fine gain 

Comments adjustments 
made 

NMLS Log Run Information 

L""RIID 3 
HEIS Number 101 7445 

Date 03/23/16 

Logging Engineer Spatz/McClellan 

Start Depth (ft) 0.0 

Finish Depth (ft) 47. 5 

Count Time (sec) 15 

Live/Real R 

Shield (YIN) NA 

MSA Interval (ft) 0.25 

Log Speed (ft/min) NIA 

Pre-Verification 
C8733FPB20160 
323A VOOCAB I 

Start File ADOOOOOO 
Finish File AD004750 

A8733FPB2016 
Post-Verification 0323CVOOCAA 

I 

Depth Return Error (in.) NIA 

Comments None 

Logging Operation Notes 

A centralizer was installed on both sondes. 

2u-1 
100 

R 

N 

1.0 

NIA 

C8733FTB20160 
323AVOOCABI 

8D004600 

8D005200 
C8733FTB2016 
0323B VOOCAA 

I 
1.5high 

No fine gain 
adjustments 

made 

4 R-r 
101 7446 

03/23/16 

Spatz/McClellan 

30.0 

35.0 

15 

R 

NA 

0.25 

NIA 
C8733FPB20160 
323A VOOCAB I 

CD003000 

CD003500 
A8733FPB20 I 6 
0323CVOOCAA 

I 
0.5 high 

None 

SGW-59844, REV. 0 
JULY2016 

HGLP..LDR-902, Rev. 0 
Page 2 of 11 

Pre- and post-survey verification measurements met the acceptance criteria for the established systems. 

Analysis Notes 

Analyll 

Ref«ence( 1) 

P. D. Henwood Date 04/25116 

SGRP-PRO-OP-53040, Rev. O; SGRP-PRO-OP-53051 , Rev. 0 

A SUBSIDIARY OF HUNTINGTON IN GALLS INDUSTRIES 
'.!439 Robenson Drive • Richland, WA 99354 • Telephone (509) 946-6455 • www.stoller.com 
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SGW-59844, REV. 0 

JULY2016 

HGI..P-LDR-902, Rev. 0 
Page 3 of 11 

SGLS spectra were processed in batch mode in APTEC SUPERVISOR to identify individual energy peaks and 
determine count rates. Concentrations were calculated in an EXCEL template identified as 
FfB20160223 _ CC-136 _ corrOI for the SGLS, using an efficiency function and corrections for casing and dead time 
as dete.rmined during annual response checks. 

NMLS data are reported in counts per second. 

The internal upsets in casing thickness at 5-ft intervals significantly affect both gamma and moisture log response, 
with the result being a distinctive " saw tooth" pattern in the log results after conventional casing correction has been 
applied. This was corrected by calculating an "effective casing thickness" for each measurement point and 
calculating a casing correction based on this value. Log detectors respond to material both above and below the 
actual measurement point, so the first step is to determine a sensitivity function describing the variation in detector 
sensitivity as a fw,ction of depth above and below the measurement poinl For the gamma log, the sensitivity range 
was assumed to be within +/- 1 ft of the measurement point. For the moisture log, the sensitivity range was 
estimated to be within ·+/- 0.5 ft of the measurement point.. The sensitivity function was then used to create an 
estimated "effective thickness" based on distance from the nearest casing joint above the measurement point. 

For both the gamma and moisture log, a depth offset was estimated to align the measurement points and the casing 
joints. This allows the effective thickness to be estimated for all measurement points. For measurement points that 
fall between casing joints, the effective thickness is equal to the nominal casing wall thickness (0.25 in.), but for 
measurement points at or near a casing joint. the effective thickness may be greater, up to a maximum or 0.42 in. for 
a point at the casing joint and thus well inside the internal upset region. 

For the gamma log, a corrected activity was calculated by using a casing correction calculated from the effective 
casing thickness at each measurement point 

For the moisture log, an empirical correction factor was determined by examining the log over an interval of 
relatively stable moisture content. For measurement points well within the interval between casing joints (nominal 
casing thickness = 0.25 in.), the correction factor is assumed to be 1.0. For measurement points within a casing joint 
(casing thickness = 0.42 in), the correction factor is estimated to be 1.2. Correction factors foc intermediate 
effective thickness values are interpolated, using a simple linear function. 

Most of the sonic drill casing was in 5-ft lengths. From the character of the total gamma and moisture logs, it is 
apparent that casing joints occur at 5-ft intervals at approximately 5, 10, 15 ... ft. 

Most log plots show both "raw" and "corrected" values. Raw values are those computed for a constant casing 
thickness. Corrected values are those computed from the effective casing thickness. 

The HGUl 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 Model 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 Radianuclides (OOE/RL-96-12). 

Results and Interpretations 

No manmade radionuclides were detected. An apparent increase in the 609-keV Bi-214 line relative to the 
1764-keV Bi-214 line below 47.5 ft indicates the presence of radon inside casing, most likely dissolved in 
groundwater. 

The neutron moisture log primarily responds to moisture present in the surrounding formation. In general an 
increase in count rate retlects 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 . 

' Hanford Gamma Unit 

A SUBSIDIARY OF HUNTINGTON IN GALLS INDUSTRIES 
2439 Robertson Drive • Richland, WA 99354 • Telephone (509) 946-6455 • www.stoller.com 
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Stoller Newport News Nuclear 

List of Log Plots 

Depth Reference is ground surface. 

Manmade Radionuclides (0-120 ft) 
Natural Gamma Logs (0-120 ft) 
Combination Plot (0-1 20 ft) 
Total Gamma & Moisture (0-120 ft) 
Total Gamma & Hanford Gamma Unit (0-120 ft) 
Repeat Section ofNatural Gamma Logs (46-52 ft) 
Moisture Repeat Section (30-35 ft) 
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WELL SURVEY DATA REPORT 

Project: 

Date Requested: 
03/31/16 
Date of Survey: 
04/07/16 
Fluor Hanford Point of Contact: 

Description of Work: 

Obtain final survey coordinates (C/L Casing) 
and elevations of Well C8733 (199 - H4-87) at 
lOOH Area. 

Prepared By: Neil p. Fas t abend 

Company: CHPRC 

Requester: 
Edward Rafuse (CHPRC) 
Surveyor: 
Lawrence B. Munnell (CHPRC) 
Survey Co. Point of Contact: 
Nei l P. Fast abend 

Horizontal Datum: NAD83(91) 

Vertical Datum: NAVD88 

Units: Meters 

Hanford Area Designation: 100H 

Coordinate System: Washington State Plane Coordinates ( South Zone) 
Horizontal Control Monuments: 
Washi ngton State Reference Networ k 

Vertical Control Monuments: 

l0OH- 2 (CHPRC) and lO0H-3 (CHPRC) 

Well ID Well Name Easti ng Northing Elevation 

C8733 199- H4 - 87 577736 . 16 152667. 79 · 

130. 017 · 

129 . 250• 

Noles: 

SGW-59844, REV. 0 

JULY 2016 

129. 71 3· Top Inner Cas ing , 
North Edge 

Equipment Csed : Trimbl e RB RTK GPS 
Trimble Di Ni 12 Level 

Surveyor Statement: 

I, Lawrence B. Munnell, a Professional Land Surveyor 
registerec in the State of Washington 
(Registration No. 1621 6), hereby certify 
that this report is based on a field survey 
performed by me , or under my direct 
supervision. 

E-18 
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Split Spoon Sample Photos C8733 

Soi l sample at 30 ft bgs 30 ft Bottom of Liner A 

Soi l sample at 35 ft bgs 35 ft Bottom of Liner A 

35 ft Bottom of Liner C 35 ft Bottom of Liner D 

40 ft Bottom of Liner A 40 ft Bottom of Liner B 

E-20 
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30 ft Bottom of Liner B 

35 ft Bottom of Li ner B 

Soil sample at 40 ft bgs 

40 ft Bottom of Liner C 



40 ft Bottom of Liner D Shoe at 40 ft Split Spoon 

44 ft Bottom of Liner A 44 ft Bottom of Liner B 

44 ft Bottom of Liner D 
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Soi l sample at 44 ft bgs 

44 ft Bottom of Liner C 



Appendix F 

Borehole Documentation for C8734 

• Well Summary Sheet for C8734 

• Borehole Log for C8734 

• Log Data Report for C8734 

• Final Survey Report for C8734 

• Photo Log for C8734 
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WELL SUMMARY SHEET 

Well ID: (8734 

Location: 0.2 miles NNE of H reactor 

Prepared by: Julie Johanson Date: 4/6/16 

Signature: A/.' a/ .. -
r 

CONSTRUCTION DATA -

Description Diagram 

5uTfaCle Compll'tlon: ,---

4'x4'x6"Concrete Pad with brass survey -v ~ 
marker and 6 9/16" protective monu- x;- V 

~ ~ > 
ment (3.00' ags) ~ 

')0 
.)'-) 

Wal Complldon mMerlll: y 
~, , ,' 

High Strength Concrete :,: , , 
, , , 

0.0' bgs - 0.65' bgs ::: , , , 
, ,, ,, 

Type 1/11 Portland Cement , ,' , ,, 
, ,' , ,, 

0.65'bgs-10.08' bgs , , '/ ,:,' , ,, 
Granular Bentonite 3/8• , , , , --~ _.,,.,.,. 

10.08' bgs - 30.08' bgs Xl X 

is.~ M ·.:·.::=. 3/8• Bentonite Pellets l:°:."{ 

Ill 
30.08 bgs - 34.29' bgs 

~I? 10-20 Colorado Silica Sand 
34.29' bgs - 52.91 'bgs ,·.~: 

::•.:-: =.[:~ 
... 

(\r;;i,~,:::·,:xi'-Ji? 
-2~0 Colorado Silic£Sanct 
52.9-1' bgs- 59.17'_bgs 

Natural Fill 
59.17' bgs - 59.90' bgs 

Pwmanentw.11: 
6"ID Stainless Steel Blank 
2.01 ' ags - 38.00' bgs 

6•10 Stainless Steel 0.040 Slot Screen 
38.00' bgs - 53.00' bgs 

6• ID Stainless Steel 0.006 Slot Screen 
w/Cap 
53.00' bgs - 58.09' bgs 

All temporary casing completely 
removed from ground on 3/21/2016 

ags =aboveground surface 
bgs = below ground surface 

I Start Date: 3/14/16 

I Finish Date: 3/23/16 

SGW-59844, REV. 0 

JULY 2016 

l Page 
, 

of_1_ 

Well Name: 199-H4-88 

-Project: HR-3 Replacement Wells 
Reviewed b~_.u. mcnt1t::R . I Date: '1-1-r -1 C. 

... , .... u111111c11 ~ 
Signature: .-- · ---

Depth _ 
'c3EOLOGIC/HYDROLOGIC DATA . 

in Feet Graphic Lithologic Description Log 

0 
t~/ 0-16: ::.andy Grave, \SuJ 

- ~,if - -~-.,i.:.~~-

~~~-- ·f':: \ 
i ,-·<s -
1~:} 

20- i-.·,··. 
~-~~ - ~:o'!". 

- -~ '.~~-: 
, ·:GI: . ,;: 

- if'" -~f: -•'·\·~·t R' ... ,)j, 
o ' · • • 40-~:0" 

- -!-i:t~-: 
d?; . (~ - \~; .,• 

-. - :l'::.:~(? ----~ - --- 53-59.90: Silt (M) [RUM] -_-_-_ 
60 

-
-
-
- · 

80-

-
-
-
-

100-

-
-
-
-
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BOREHOLE LOG 

WelllD: Well Name: \°tG\~ -8 Location: o :-z;'.,,,; 
Project: Reference Measuring Point: ,· c:;._,. SIJttFAUt , 

. Sample Sample Description ·. Comments • 
Depth 1---~----1 Graphic 1--------"------ --------'-+---------~'---~--1 
•.(ft.i . iype · Brows .· · L · Group.Name; Grain Size Disttlbution, .Soll Classificatlcin, 

· No:·· R. ecovery· og. • , Color,. Moisture Con.tent'"' Sorti!}Q, Angularitv,.. Mineralogy, 
.•. · · .... , • . Max >article ,;:,ize Readion to Hvl · • 

. -~--~ ' ·: 

P · 

( '\ · f---'--__:__:.=..o.c.~,1._..cc!l.l.Llt..=:= ____ _ _ _ + ___ _:_-'-~.U.AL..!..! ....... .!L.l..L.II.L!µL-. ____ -J 
··\ . . .✓• Title: 

1---,--~~~lll!.,l.!,._ _____ -.--,-----+--.....:..~=...:..;;~~-----,-----'---:....i 
Signature: Date:l)5-03 •( 

'A-·6003-642 (03/03) 
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BOREHOLE LOG I Page~of_z.___ 

I Date:}-/ t/-/ I,, 
Well ID: C:,~ 11'1 I t:ocation: ', ·0 'l. . .,... ,1 .· ilur • t w-·· .11.6•~ ,. , 

Project le\ o..'f n , -• .., - ·- \,I"';" I Reference Measuring Point · . G.l'LA,""' Sv«"*" 

Sample ' • ·. .. . . . : .. .. Sample Description,' 
Depth 1---~~----.f Graphlc , 

' . (i=t:), . Type Blows . Log ., Group Naflle, Grain Size Dis!fibution,-Soil Cla~lffcation, . De~f-Casing,,J)(il(ing Method, 
No. Rec.overx · . . ' ,,. ~olor, ~ 0

'.
5
~~ ~g~~~\,tt1~~~8t~0~cr.meralogy, Me S~mg~~~t i~~~lr'L,vJF'· 

. ·comments 

, "\P t...<. ~i,'9',~ 2?-.C?: ("~ ,n .V ~a,,.,.:, Ao,-a .. ·.,;._€! CID 

s.1 '"°'· ~cf~j ~ <..1.n
1 

,.,.,, ~-• ..1 -ic-,_ .,;_.,.,& ... u., ..... ePLJ>:f@ou . "°'G? :-::ILJJ2......... 
!:j . _ L~~'sr-. ~----' 't:_ •· ~ · .. • ,,, • • •••• , ~ u , -

-
,_ 

-
. -

'CS 
It;.., 

-
-
-
-

60 ~ .... 
-
-
-

~.J. 

$~-
-
-
-
-

"o -
,-
-
-

-
-

: 
· - · 

-
- . 

-
._ 

. :- . 

-
- .. 

-
-
-

·.-

"l . 

I 

~~ .,. • ... ,~.- AA .. ,..,_ a .... _ .,.., _.,, _.., 

• , r p:,J llf!:Q_\I ru,,,. L- -<.I. ,.....,,JJJ /2~Y .T/~.\ 

@ 'IS' 

... 
,ouf . ,,,v~ r/.., 
--~' ( <,'i. ,, ... ' 

A.,,,. _,,,.. e. '-i,C:-

V 

- - - -,--,-~--~-------· •_,,:·•---- -+-------------< 

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

Reported By: ,:5 A JA.d ?.,, " - ,.... tJ 
Title; &160/.~~ tfJ Tif(e; ote.Dt GO, \SJ I \J 

Signature:~ ___ ____.___.· --- J Date:J '/S:-/1, Signatu~ JI .JO/r-;. _ I Date :m ,o3 - IL 
( u u 

A-6003-642· (03103) . 

.... . -- .... ,., . ... 
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SEJ 
Stoller Newport News Nuclear 

Borehole Information 

A St Plane 

Casing Information 

Threaded Steel Sonic 0 .7 

Borehole Notes 

199-H4-88 (C8734) 
Log Data Report 

C8734_ HG-NM_20 16-03-15 Site 100-H 

56.0 DTWDate 

Drill Date TOC2 Elewdon 
3/ 15/16 NIA 

Diameter In. 

Outer Inside Tluclmess 
10 1/2 95/8 0.25 - 0.42 

SGW-59844, REV. 0 
JULY 2016 

HGLP.LDR-900, Rev. 0 
Page 1 of 11 

0.7 

The logging engineer measured depth to water with an e-tape. Dri ll depth and casing depth were provided by the 
wellsite geologist. Zero reference is ground surface. 

This borehole was drilled by a sonic method, using internal-upset casing in 5-ft lengths. This results in a significant 
reduction in col.Ult rate for both the gamm a log and neutron moisture log at each casing joint . The sonic drill casing, 
through which log data were collected, was manufactured by Terra Sonic International. A telephone conversation 
with the manufacturer' s representative indicated that the 10.5-in casing has a nominal wall thickness of0.25 in At 
the end of each 5-ft length, an insert with either a box (female) or pin (male) thread is we lded inside the pipe. When 
the box and pin are screwed together, the total length of the insert is 13.5 in This consists of 5 in. on the pin side of 
the joint., and 8.5 in . on the box side. Over this distance, wall thickness is 0.42 in. Both inserts are tapered for an 
additional 4.5 in to avoid a sharp edge on the inside of the casing. 

Loggjog Equjpmeot Ip{ormatjon 
LogdngSy lfem Gamma5Tb 

EffecthT Callbntloa Dale 2/23/1 6 

Calibration Reference HGLP-CC-136, Rev. 0 

Logdng Sylfem Gamma 5P 

Effective Callbntloa Date 04/15/2015 

Calibration RefeRnce HGLP-CC-116, Rev. 0 

SGLS Log Run Ipformatjon 
1,- Run 

HEIS Nwnber 

Date 

Logging Engineer 

Start Depth (ft) 

Finish Depth (ft) 

1 dcplh 10 wala inside casing 
l lop of casing 
' Spectral Gamma Logging Systan 
• Neutron Moisture Logging Sy,tcm 

1 lR.....,.t 

101 7447 101 7448 

03/15/16 03/15/16 

Spatz Spatz 

0.0 47.0 

56.0 53.0 

Type HPGe SGLS3 

Serial No. 54-TPI 3441 B 

Logging Procedure SGRP-PRO-OP-53023, Rev. 0 

Type NMLS" 

Serial No. H34055445 

Logging Procedure SGRP-PRO-OP-53024, Rev. 0 

A SUBSIDIARY OF HUNTINGTON IN GALLS INDUSTRIES 
2439 Robertson Drive • Richland, WA 99354 • Telephone (509) 946-6455 • www.stoller.com 
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SEJ 
Stoller Newport News Nuclear 

LM Run I 

Count Time (sec) 100 

Live/Real R 

Shield (YIN) N 

MSA Interval (ft) 1.0 

Log Speed (ft/min) NIA 

Pre-Verification 
C8734Ffe20 160 
315AVOOCABI 

Start File ADOO0OO0 

Finish File AD005600 
C8734Ff82016 

Post-Verification 0315BVOOCAA 
I 

Depth Return Error (in.) NIA 

No fine gain 
Comments adjustments 

made 

NMLS Log Run Information 

•-Run l 
HEIS Number 101 7449 

Date 03/15116 

Logging Engineer Spatz 

Start Depth (ft) 0.0 

Finish Depth (ft) 55 .26 

Count Time (sec) 15 

Live/Real R 

Shield (YIN) NA 

MSA Interval (ft) 0.25 

Log Speed (ft/min) NIA 

Pre-Verification C8734FP8201 60 
315AVOOCABI 

Start File ADOO0OO0 
Finish File AD005526 

Post-Verification C8734FPB20160 
315BV00CAAI 

Depth Return Error (1n.) NIA 
Comments None 

Logging Operatjon Notes 
A centralizer was installed on both sondes. 

2 R......,t 
JOO 

R 

N 

1.0 

NIA 

C8734Ffe20160 
315A VOOCAB I 

80004700 

80005300 
C8734Ff82016 
0315B VOOCAA 

I 
1.0 high 

No fine gain 
adjustments 

made 

4R.......t 
1017450 

03/15116 

Spatz 

47.0 

53.01 

15 

R 

NA 

0.25 

NIA 
C8734FP820160 
315AVOOCAB I 

BO000000 

80005301 
C8734FPB20160 
3158V00CAA1 

0.5 high 

None 

SGW-59844, REV. 0 
JULY 2016 

HGLP-LDR-900, Rev. 0 
Page 2 of 11 

Pre- and post-survey verification measurements met the acceptance criteria for the established systems. 

Analysis Notes 

Analylt 

Reference( 1) 

P. 0 . Henwood Date 04/27/16 

SGRP-PRO-OP-53040, Rev. 0; SGRP-PRO-OP-53051, Rev. 0 

A SUBSIDIARY OF HUNTINGTON IN GALLS INDUSTRIES 
2439 Robertson Drive • Richland, WA 99354 • Telephone (509) 946-6455 • www.stoller.com 
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SGLS spectra were processed in batch mode in APTEC SUPERVISOR to identify individual energy peaks and 
determine count rates. Concentrations were calculated in an EXCEL template identified as 
FTB20160223 _ CC-136 _ corrOI for the SGLS, using an efficiency function and corrections for casing and dead time 
as determined dw-ing annual response checks. 

NMLS data are reported in counts per second. 

The internal upsets in casing thickness al 5-ft intervals significantly affect both gamma and moistw-e log response, 
with the result being a distinctive "saw tooth" pattern in the log results after conventional casing correction has been 
applied. This was corrected by calculating an "effective casing thickness" for each measurement point and 
calculating a casing correction based on this value. Log detectors respond to material both above and below the 
actual measurement point, so the first step is to determine a sensitivity function describing the variation in detector 
sensitivity as a function of depth above and below the measurement point. For the gamma log, the sensitivity range 
was assumed to be within +/- I ft of the measurement point. For the moistw-e log, the sensitivity range was 
estimated to be within +/- 0.5 ft of the measurement point. The sensitivity function was then used to create an 
estimated "effective thickness" based on distance from the nearest casing joint above the measurement point. 

For both the gamma and moisture log, a depth offset was estimated to align the measurement points and the casing 
joints. This allows the effective thickness to be estimated for all measurement points. For measurement points that 
fall between casing joints, the effective thickness is equal to the nominal casing wall thickness (0.25 in), but for 
measurement points at or near a casing joint the effective thickness may be greater, up to a maximum or 0.42 in. for 
a point at the casing joint and thus well inside the internal upset region. 

For the gamma log, a corrected activity was calculated by using a casing correction calculated from the effective 
casing thickness at each measurement point. 

For the moisture log, an empirical correction factor was determined by examining the log over an interval of 
relatively stable moisture content For measurement points well within the interval between casing joints (nominal 
casing thickness = 0.25 in.), the correction factor is assumed to be LO. For measurement points within a casing joint 
(casing thickness = 0.42 in), the correction factor is estimated lo be 1.2. Correction factors for intermediate 
effective thickness values are interpolated, using a simple linear function. 

All of the sonic drill casing was in 5-ft lengths. From the character of the total gamma and moisture logs, it is 
apparent that casing joints occur at 5-ft intervals at approximately 4, 9, 14 ... ft. 

Most log plots show both "raw" and "corrected" values. Raw values are those computed for a constant casing 
thickness. Corrected values are those computed from the effective casing thickness. 

The HGU5 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 Model Facility, and the magnitude is selected such that I HGU is approximately equivalent lo 
typical Hanford background activity, based on data from background samples as reported in Hanford Site 
Background Part 2, Soil Background for Radionuclides (OOE/RL-96-12). 

Results and Inter pretations 

No manmade radionuclides were detected. An apparent increase in the 609-ke V Bi-214 line relative to the 
1764-ke V Bi-214 line indicates the presence of radon inside the casing. 

The neutron moistw-e log primarily responds to moisture present in the surrounding formation. 1n 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. 

Manmade Radionuclides (0-120 ft) 

' Hanford Gamma Unit 

A SUBSIDIARY OF HUNTINGTON IN GALLS INDUSTRIES 
2439 Robertson Drive • Richland, WA 99354 • Telephone (509) 946-6455 • www.stoller.com 
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Natural Gamma Logs (0-120 ft) 
Combination Plot (0-1 20 ft) 
Total Gamma & Moisture (0-1 20 ft) 
Total Gamma & Hanford Gamma Unit (0-120 ft) 
Repeat Section ofNatural Gamma Logs (47-53 ft) 
Moisture Repeat Section ( 47-53 ft) 
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199-H4-88 (C8734) Combination Plot 
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El 199-H4-88 (C8734) 
Stoller Newport News NuclHr Total Gamma & Hanford Gamma Unit ·-· - Total Gamma Hanford Gamma Unit 
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SIOlltr Newport News Nucle•r ·-~ ............. -- Repeat Section of Natural Garn ma Logs 
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WELL SURVEY DAT A REPORT 

Project: 

Date Requested: 
03/31/16 
Date of Survey: 
04/07/16 
Fluor Hanford Point of Contact: 

Description of Work: 

Obtain final survey coordinates (C/L Cas i ng) 
and elevations of Wel l C8734 (199- H4 - 88) at 
100H Area. 

Prepared By: Neil P . Fas tabend 

Company: CHPRC 

Requestor: 
Edward Rafuse (CHPRC) 
Surveyor: 
Lawrence B. Munnell (CHPRC) 
Survey Co. Point of Contact 
Neil P. Fastabend 

Horizontal Datum: NAD83(91) 

Vertical Datum: NAVD88 

Units: Meters 

Hanford Area Designation: 100H 

Coordinate System: Washington State Plane Coordinates ( South Zone) 
Horizontal Control Monuments: 
Washington St ate Reference Network 

Vertical Control Monuments: 
lOOH-2 (CHFRC) and lOOH-3 (CHPRC) 

Well ID Well Name Easting Northing Elevation 

C8734 199-H4- 88 577850 .51 · 152833.59 · 

131 . 698· 

130. 917 • 

Notes: 

SGW-59844, REV. 0 
JULY 2016 

Center of Casing 

"X" on Rm 

Brass Survey Marker 

131.399 · Top Inner Casing, 
North Edge 

Equipment Osed: ~rimble RB RTK GPS 
Trimble DiNi 12 Leve: 

Surveyor Statement: 

I , Lawrence B. Munnell , a Professional Land Surveyor 
registered in the State of Washington 
(Registration No. 16216), hereby certify 
that ~his report is based on a field survey 
performed by me, or under my direct 
supervisicn. 
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Split Spoon Sample Photos C8734 
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Soil sample at 30 ft bgs 30 ft Bottom of Liner A 

30 ft Bottom of Liner A Close up 30 ft Split Spoon Liners 

35 ft End of a Liner 35 ft End of a Liner 

40 ft End of a Liner 40 ft End of a Liner 
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30 ft Bottom of Liner A 

Soil sample at 35 ft bgs Liner 

Soil sample at 40 ft bgs 

40 ft End of two Liners 



Soil sample at 44 ft bgs 44 ft Liner B 
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44 ft Bottom of Liner B 



Appendix G 

Borehole Documentation for C8735 

• Well Summary Sheet for C8735 

• Borehole Log for C8735 

• Log Data Report for C8735 

• Final Survey Report for C8735 
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WELL SUMMARY SHEET 

Well ID: (8735 

Location: S. of 100 H Pump & Treat 

Prepared by: Julie Johan~on . Date: 4/6/16 

CONSTRUCTION DATA 

4'x4'x6" Concrete Pad with brass survey 
marker and 6 9/16" protective monu
ment (3.00' ags) 

w.l Compladon ffllllarlal: 

Type 1/11 Portland Cement 
0.OO'bgs-10.l0'bgs 

Granular Bentonite 3/8" 
10.1 O' bgs - 24.02' bgs 

3/8" Ben~onite Pellets 
24.02 bgs - 27. 1 0' bgs 

10-20 Colorado Silica Sand 
27. 1 O' bgs - 50.25' bgs 

3/8" Bentonlte Pellets 
50.25' bgs - 53.40' bgs° 

Natural RII 
53.40' bgs - 56.60' bgs 

PerrnanentWII~ 
6" ID Stainless Steel Blank 
2.00' ags - 31 .42' bgs 

6" ID Stainless Steel 0.040 Slot Screen 
31.42' bgs -46.37' bgs 

6"ID Stainless Steel Sump 
4637' bgs - 49.35' bgs 

All temporary casing completely 
removed from ground on 3/17/2016 

ags =aboveground surface 
bgs = below ground surface 

Diagram 
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Start Date: 1 /27 / 16 

Reviewed by· 

Signature: 

Depth 
in Feet 

0 
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Stoller Newport News Nuclear 

199-H4-89 (C8735) 
Log Data Report 

Borehole Information 

Log Date 2016-03-14 C8735_HG-NM_20 l6-03- l4 Site 100-H 

Coordinates WA St Plane DTW
1 

(ft) 42.5 DTW Date 03/14116 

North m Drill Date TOC2 Elevation Total De th ft 
NIA NIA 3110116 NIA 50 

Casing Information 

Diameter (in.) 

Casini!: Tvoe Drill Tvoe Stickuo (ft) Outer lnside Thickness (in.) Top (ft) Bottom (ft) 

Threaded Steel Son ic 0.5 12 10.88 0.25 -0.56 -0.5 35. 11 

Threaded Steel Sonic 0.4 10 112 9 518 0.25 -0.42 -0.4 50.15 

Borehole Notes 

The loggi ng engineer measured depth to water with an e-tape prior to logging. Drill depth and casing depth were 
provided by the wellsite geologist. 

The borehole was drilled to 34.92 ft on January 26, 2016, using 12-in. casing. On March 10, 2016, the hole was 
extended to 50 ft, using 10.5-in. casing. This borehole was drilled by a sonic method, using internal-upset casing in 
5-ft lengths. This results in a significant reduction in count rate for both the gamma log and neutron moisture log at 
each casing joint. The sonic drill casing, through which log data were collected, was manufactured by Terra Sonic 
International. A telephone conversation with the manufacturer' s representative indicated that the 12-in. casing has a 
nominal wall thickness of 0.25 in . At the end of each 5-ft length, an insert with either a box (female) or pin (male) 
thread is welded inside the pipe. When the box and pin are screwed together, the total length of the insert is 13.5 in. 
This consists of 5 in. on the pin side of the joint, and 8.5 in. on the box side. Over this distance, wall thickness is 
0.56 in. Both inserts are tapered for an additional 4.5 in . to avoid a sharp edge on the inside of the casing. The 
I 0.5-in. casing is simi lar in construction to the 12-in. casing, with the exception that the wa ll thickness inside the 
joints is 0.42 in . 

Logging Equipment Information 

Logging System 

Effective Calibration Date 

Calibration Reference 

Logging System 

Effective Calibration Date 

Calibration Reference 

Logging System 

Effective Calibration Date 

Calibration Reference 

1 depth to water inside casing 
1 top of casing 
3 Spectral Gamma Logging System 
4 Neutron Moisture Logging System 

Gamma 5 Tb 

2123116 

HGLP-CC-136, Rev. 0 

Gamma IL 

I 0129120 15 

HGLP-CC-130, Rev. 0 

Gamma IH 

I 0/2 1115 

HGLP-CC-131 , Rev. I 

Type HPGe SGLS3 

Serial No. 54-TPl344I B 

Logging Procedure SGRP-PRO-OP-53023 , Rev. 0 

Type HPGeSGLS 

Serial No. 47-TP-3221 IA 

Logging Procedure SGRP-PRO-OP-53010, Rev. 0 

Type NMLS4 

Serial No. H3l0700352 

Logging Procedure SGRP-PRO-OP-53016, Rev. 0 
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Stoller Newport News Nuclear 

Logging System Gamma 5 Pb Type NMLS 

Effective Calibration Date 041151201 5 Serial No. H34055445 

Calibration Reference HGLP-CC-11 6, Rev. 0 Logging Procedure SGRP-PRO-OP-53024, Rev. 0 

SGLS Log Run Information 

Lo2 Run .I 2 Repeat 5 6 Repeat 

HEIS Number 10 18 153 10 18 154 10 18 157 10 18 158 

Date 2101116 2101/ 16 3114116 3114116 

Loggi ng Engineer Felt Felt Felt/Spatz Felt/Spatz 

Start Depth (ft) 0 .0 26.0 33 .0 35.0 

Finish Depth (ft) 34.0 30.0 51.0 38.0 

Count Time (sec) 100 100 100 100 

Live/Real R R R R 

Shie ld (YIN) N N N N 

MSA Interval (ft) 1.0 1.0 1.0 1.0 

Log Speed (ft/min) NIA NIA NIA NIA 

Pre-Veri fication AL293CAB AL293CAB 
C8735FTB201 60 C8735 FTB201 60 
3 14A V00CAB I 3 14AV00CABI 

Start File AL293000 AL293035 -AD003 300 -BD003500 

Fini sh File AL293 034 AL293039 -AD005 I 00 -A D005 I 00 

Post-Verificat ion AL293CAA AL293CAA -BVV00CAA -BVV00CAA 

Depth Return Error ( in .) NIA 0.0 NIA high I 

No fi ne gain No fi ne gain No fi ne ga in No fin e gain 
Comments adjustments adj ustments adj ustments adj ustments 

made made made made 

NMLS Log Run Information 

Lo2 Run 3 4 Repeat 7 8 Reoeat 

HEIS Number 10 18 155 101 8 156 10 18 159 101 8 160 

Date 2101 116 2/0 1116 3/1 4/ 16 3114/16 

Logging Engineer Felt Fe lt Felt/Spatz Felt/Spatz 

Start Depth (ft) 0 .0 30.0 33 .0 38.0 

Fin ish Depth (ft) 34.75 34.0 42.5 40.0 

Count Time (sec) 15 15 15 15 

Live/Real R R R R 

Shield (YIN) NA NA NA NA 

MSA Interva l (ft) 0.25 0.25 0.25 0.25 

Log Speed (ft/min) NIA NIA NIA NIA 

Pre-Verification 
C873 5FPB201 60 C8 735 FPB20 160 

AH238CAB AH238CA B 3 14AV00CABI 3 14A Y00CAB I 

Start File AH238000 AH238 140 -AD003300 -BD003800 

Finish File AH 238 139 AH238 156 -A D00425 1 -BD004000 

Post-Veri fi cation AH238CAA AH238CAA -BV00CAA I -BV00CAA I 

Depth Return Error (in.) NIA high 1/2" NIA high 1/2" 

Comments None None None None 
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SGW-59844, REV 0 

Stoller Newport News Nuclear 

Logging Operation Notes 

A centralizer was installed on both sondes. 

The hole was logged after the first casing and again after the second casing. 

HGLP-LDR-899, Rev. 0 
Page 3 of 11 

Pre- and post-survey verification measurements met the acceptance criteria for the established systems. 

Analvsis Notes 

Analyst R G McCain Date 04/07/ 16 

Reference( s) SGRP-PRO-OP-53040, Rev. O; SGRP-PRO-OP-53051, Rev. 0, SGRP-PRO-OP-53052, Rev. 0 

SGLS spectra were processed in batch mode in APTEC SUPERVISOR to identify individual energy peaks and 
determine count rates. Concentrations were calculated in EXCEL templates identified as 
C8735_AL20151029_CC-130_corr0 and C8735_FTb20160223_CC-136_assay_corr0J , using an efficiency function 
and corrections for casing and dead time as determined during annual response checks. 

NMLS data are reported in counts per second. 

The internal upsets in casing thickness at 5-ft intervals significantly affect both gamma and moisture log response, 
with the result being a distinctive "saw tooth" pattern in the log results after conventional casing correction has been 
applied. This was corrected by calculating an "effective casing thickness" for each measurement point and 
calcu lating a casing correction based on this value. Log detectors respond to material both above and below the 
actual measurement point, so the first step is to determine a sensitivity function describing the variation in detector 
sensitivity as a function of depth above and below the measurement point. For the gamma log, the sensitivity range 
was assumed to be within +/- 1 ft of the measurement point. For the moisture log, the sensitivity range was 
estimated to be within +/- 0.5 ft of the measurement point. The sensitivity function was then used to create an 
estimated "effective thickness" based on distance from the nearest casing joint above the measurement point. 

For both the gamma and moisture log, a depth offset was estimated to align the measurement points and the casing 
joints. This allows the effective thickness to be estimated for all measurement points. For measurement points that 
fall between casing joints, the effective thickness is equal to the nominal casing wall thickness (0.25 in.), but for 
measurement points at or near a casing joint the effective thickness may be greater. 

For the gamma log, a corrected activity was calculated by using a casing correction calculated from the effective 
casing thickness at each measurement point. 

For the moisture log, an empirical correction factor was determined by examining the log over an interval of 
relatively stable moisture content. For measurement points well within the interval between casing joints (nominal 
casing thickness = 0.25 in .), the correction factor is assumed to be 1.0. For measurement points within a casing joint 
the correction factor is estimated to be 1.2 for casing thickness equal to 0.42 in. , and 1.3 for casing thickness equal 
to 0.56 in . Correction factors for intermediate effective thickness values are interpolated using a simple linear 
function . 

Most log plots show both "raw" and "corrected" values. Raw values are those computed for a constant casing 
thickness. Corrected values are those computed from the effective casing thickness. 

Repeat logs were run for both logging events. For brevity, repeat data for both runs are shown in the same log plots. 

The HGU5 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 Model Facility, and the magnitude is selected such that I 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) . 

5 Hanford Gamma Unit 
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Stoller Newport News Nuclear 

Results and Interpretations 

SGW-59844, REV 0 

HGLP-LDR-899, Rev. 0 
Page 4 of 11 

No man made radionuclides were detected. Cs-1 37 was detected at the MDL at a depth of 50 ft , but inspection of the 
gamma energy spectra shows no evidence ofa photopeak at 662 keV, so this is judged to be a fa lse positive. 

The neutron moisture log primarily responds to moisture present in the surroundi ng fonnatio n. In genera l, an 
increase in count rate reflects an increase in moisture content. Moisture content may increase in sedi ments of 
relatively high silt or clay content. 

The KUT and moisture repeat plots indicate that the respective systems were worki ng properly. There is a 
discrepancy in the K-40 data for the second repeat run (34.6 to 35.6 ft). It appears that the original data may not 
have been properly corrected . 

List of Log Plots 

Depth Reference is ground surface. 

Manmade Radionuclides (0-120 ft) 
Natural Gamma Logs (0-120 ft) 
Combination Plot (0-120 ft) 
Total Gamma & Moisture (0-120 ft) 
Total Gamma & Hanford Gamma Unit (0-120 ft) 
Repeat Section of Natural Gamma Logs (20-40 ft) 
Moisture Repeat Section (28-40 ft) 
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199-H4-89 (C8735) 
Manmade Radionuclides 
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199-H4-89 (C8735) 
Natural Gamma Logs 
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WELL SURVEY DAT A REPORT 

Project: 

Date Requested: 

03/31/16 

Date of Survey: 

04/07/16 

Fluor Hanford Point of Contact: 

Description of Work: 

Obtai~ final survey coordinates (C/L Casing) 
and elevations of Well C8735 (199 - H4 - 89) at 
100H Area. 

Prepared By: Neil p. Fastabend 

Company: CHPRC 

Requestor: 

Edward Rafuse (CHPRC) 

Surveyor: 

Lawrence B. Munnell (CHPRC) 

Survey Co. Point of Contact: 

Neil P. Fastabend 

Horizontal Datum: NAD83(91) 

Vertical Datum: NAVD88 

Units: Meters 

Hanford Area Designation: 100H 

Coordinate System: Washington State Plane Coordinates ( South Zone) 
Horizontal Control Monuments: 

Washington State Reference Network 

Vertical Control Monuments: 

l00H-2 (CHPRC) and l00H-3 (CHPRC) 

WelliD Well Name Easting Northing Elevation 

C8735 199-H4-89 577923.32 - 152893 . 98· 

128. 984 , 

128.198· 

Notes: 

SGW-59844, REV. 0 

JULY 2016 

Center of Casing 

"X"on Rim 

Brass Survey Marker 

128 . 660· Top I nner Ca s ing , 
North Edge 

Equipmenl ~sed : Trimble RB RTK GPS 
Trimble DiNi 12 Level 

Surveyor Statement: 

I, Lawrence B. Munne ll, a Professional Land Surveyor 
registered in the State of Washington 
(Registration No. 1621 6 ), he r eby certify 
t hat this report is based on a fie ld survey 
perfo~med by me , or under my direct 
supervision . 
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