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Metric Conversion Chart 

Into Metric Units Out of Metric Units 

If you know Mult iply by To get Jfyou know Multiply by To get 

Length Length 

inches 25.40 millimeters millimeters 0.0394 inches 

inches 2.54 centimeters centimeters 0.394 inches 

feet 0.305 meters meters 3.28 1 feet 

yards 0.9 14 meters meters 1.094 yards 

miles (statute) 1.609 ki lometers kilometers 0.62 1 miles 

Area Area 

sq. inches 6.452 sq. centimeters sq. centi meters 0. 155 sq. inches 

sq. feet 0.0929 sq. meters sq. meters I0.764 sq. fee t 

sq. yards 0.836 sq. meters sq. meters 1. 196 sq. yards 

sq. miles 2.59 1 sq. ki lometers sq. kilometers 0.386 sq. miles 

acres 0.405 hectares hectares 2.471 acres 

Mass (weight) Mass (weight) 

ounces (avoir) 28.349 grams grams 0.0353 ounces 

pounds 0.454 kilograms ki lograms 2.205 pounds 

tons (short) 0.907 ton (metric) ton (metric) l. 102 tons (short) 

Volume Volume 

teaspoons 5 milliliters milliliters 0.034 ounces 

tablespoons 15 millili ters liters 2. 11 3 pints 

ounces 29.573 mi ll iliters liters 1.057 quarts 

cups 0.24 liters liters 0.264 gallons 

pints 0.473 liters cubic meters 35.3 15 cubic feet 

quarts 0.946 li ters cubic meters 1.308 cubic yards 

gallons 3.785 li ters 

cubic feet 0.0283 cubic meters 

cubic yards 0.764 cubic meters 

Radioactivity Radioactivity 

picocurie 37 mill ibecquerel mill ibecquerel 0.027 picocurie 
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1 Introduction 

This report presents field-generated records and summarizes field activities performed during the drilling 
and construction of five monitoring/extraction wells in the 100-K Area of the Hanford Site. 
Extraction/monitoring wells are being in stalled to increase mass removal of hexavalent chromium 
(Cr[VI]) from groundwater and to provide better contaminant plume definition. Efforts to remediate the 
groundwater contamjnation began in 1996, pursuant to the I 00 Areas inclusion in the Hanford Site's 1989 
li sting on the CERCLA National Priorities List. The issuance of an interim Record of Decision 
(ROD/RI0-96/134, Declaration of the Record of Decision for the 100-HR-3 and 100-KR-4 Operable 
Units) outlined remediation action goals. 

The 100-KR-4 Operable Unit (OU) is located in the northwest portion of the Hanford Site along the 
southern shoreline of the Columbia River and is located approximately 28 miles north-northwest of 
Richland, Washington. The 100-KR-4 groundwater OU includes the 100-K East (KE) and 100-K West 
(KW) Reactor Areas and adjacent portions of the 600 Area. 

The primary groundwater contaminant of concern in the I 00-KR-4 OU is Cr(VI). Groundwater co­
contaminants of concern are strontium-90, carbon-14, nitrate, trichloroethylene, and tritium. Cr(VI) 
groundwater contamjnation originated from planned discharges of chromium-treated cooling water in 
addition to planned and unplanned releases of concentrated sodium dichromate solution used to treat the 
reactor cooling water. Tritium, nitrate, and carbon-14 were primarily released to the ground in wastewater 
at the 116-KE-1 and I 16-KW-I Reactor Gas Dryer Condensate Cribs. Strontium-90 in radiologically­
contaminated water from the reactor fuel storage basins was di scharged to the l 16-KE-3 and l 16-KW-2 
Cribs/Reverse Wells. Radiologically-contaminated reactor cooling water, also containing strontium-90, 
was released to the ground at the 116-K-2 Trench . A specific source and release point has not been 
identified for the trichloroethylene observed in groundwater near the 105-W Reactor; it is assumed to 
have originated from the use of the solvent during maintenance and repair of reactor components. The 
installation of the three groundwater wells supports Ecology et al. , (1989) , Hanford Federal Facility 
Agreement and Consent Order, and will be in compliance with requirements of the Resource 
Conservation and Recovery Act of 1976 as well as the Comprehensive Environmental Response, 
Compensation, and Liability Act of 1980 (CERCLA). 

Drilling and construction activities occurred from August 6, 2014 through March 5, 2015 by Stillwater 
Drilling Company, Inc. under the direction of CH2M HILL Plateau Remediation Company (CHPRC). 
Freestone Environmental Services, Inc. provided well site geology and well construction documentation 
services. Stoller Newport News Nuclear, Inc (SN3) provided geophysical logging services . 

1.1 Purpose and Scope 

The purpose of this document is to compile field records and summarize observations and measurements 
made during the drilling and construction of the five new groundwater monitoring/extraction wells . This 
report includes field notes and forms, well construction details , well development data, and geologic 
observations. Additional information provided in this report includes civil survey results, management 
records of investigation-derived waste, and the well acceptance. 

The document controlling the well drilling and construction of the five new wells is SGW-57478, 
Description of Work for the Installation of Two Wells in the 100-KR-4 Operable Unit, with an Option of 
Three Wells, FY 2014. Wells drilled were also controlled by and support SGW-54543, Recommendations 
and Technical Justij,cationfor New and Replacement Wells and Re-Alignment of Existing Wells 
Associated with Interim Remedial Actions at 100-k area. Soil and groundwater sampling activities were 
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performed in accordance with DOE/RL-201 3-36, 100-KR-4 Groundwater Operable Unit Well 
installation Sampling and Analysis Plan (Rev 0, and Addendums I and 2). The locations of the five new 
groundwater wells are shown in Figure 1-1. Well identification and drilling date information are 
presented in Table 1-1. Appendices A (C8290), B (C8291), C (C8294), D (C8295) and E (C8296) contain 
the borehole geologic log, well summary sheet, well development and testing data, sample collection 
summary, photographic log, well survey report, and geophysical logs for the respective well. For 
convenience, all wells are referred to in the text by their well identification number (e.g., C8290). 

Table 1-1. Identification of New Wells in 100-KR-4 OU 

Well Activity Dates 

Well Ecology Well Completion 
ID Well Name Well Type ID Number Drilling Start Date Date 

C8290 199-K-203 Monitoring/Extraction BIF383 8/6/2014 2/9/2015 

C8291 199-K-204 Monitoring/Extraction BIF380 8/21 /2014 10/22/2014 

C8294 199-K-207 Monitoring BIF381 12/1/201 4 2/10/2015 

C8295 199-K-208 Monitoring/Extraction BIN137 12/3/2014 2/25/2015 

C8296 199-K-209 Monitoring/Extraction BIF359 1/27/2015 3/5/2015 

Ecology= Washington State Department of Ecology 
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2 Field Activities 

This section summarizes the field activities associated with the five groundwater wells. Drilling, 
sampling, and construction details common to all the wells are summarized in Section 2.1. Well-specific 
information is presented in Tables 2-1 and 2-2, and Section 2.2. Geologic borehole logs, well summary 
sheets , geophysical logs, and drill cutting photographs for each borehole are presented in Appendices A 
through E. 

2.1 General Information 

Sections 2.1.1 through 2.1.3 summarize activities common to the drilling, sampling, and installation of 
the five groundwater wells. 

2.1.1 Well Drilling and Borehole Logging 

The boreholes were drilled and the wells were constructed to Washington State standards detailed in the 
WAC 173-160, "Minimum Standards for Construction and Maintenance of Wells ." Well construction 
activities were recorded and borehole geology was logged in accordance with CHPRC procedures SGRP­
PRO-EN-S0030 (GRP-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. 

2.1.1.1 Borehole Geologic Logging and Photography 

Detailed desc1iptions of all drill cuttings were recorded according to CHPRC procedure SGRP-PRO-EN-
50025. Scaled digital photographs were taken in the field to accompany the field description. Geologic 
logs and drill cutting photographs for each borehole are presented in Appendices A through E. 

2.1.1.2 Geophysical Logging 

Each borehole was logged using SN3 's Spectral Gamma Logging System (SGLS) and Neutron Moisture 
Logging System (NMLS) to identify natural and man-made gamma-emitting radionuclides and moi sture 
level s in each borehole. Borehole logging was performed through the temporary casing to produce a 
geophysical log of the entire length of the borehole. All casing strings were logged individually. Log Data 
Reports of all geophysical logging results, provided by SN3, are presented in Appendices A through E. 

2.1.2 Sampling and Health and Safety Screening 

2.1.2.1 Archive Lithologic Sampling 

Archive samples were collected from the drill cuttings at each borehole at 5-ft interval s and at changes in 
lithologies. Samples were placed in labeled pint-sized glass jars and sequential chip tray compartments 
for archive storage. 

2.1.2.2 Sieve Sampling and Analysis 

Sediment samples were collected for sieve analysis every S ft , then composited over 10-ft interval s 
through the saturated zone. A sieve analysis was performed in accordance with SGRP-PRO-OP-S0037 
(GRP-EE-0S-1 .21 ), Particle Size Distribution of Soil-Wet Sieve Analysis, on each composite sample. 
Sieve analyses were used to determine the appropriate screen slot size for the completed well. Sieve 
analysis results are presented in Appendices A through E. 

2.1.2.3 Split-Spoon Sampling 

Split-spoon samples were collected at the top and bottom of the unconfined aquifer and at the midpoint of 
the planned screen interval for physical and chemical analyses of the sediment in each borehole. In 
addition, at C8294, three additional split-spoons were collected for further chemical analys is: below the 
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bottom of the backfill , midway between the bottom of the backfill and the water table, and at the base of 
the vadose zone. The samples were collected by driving a decontaminated 4-in diameter split-spoon 2.5 ft 
through the sampling interval or until refusal. Split-spoon sample depths and associated Hanford 
Environmental Information System (HEIS) numbers are included in Appendices A through E. 

2.1.2.4 Groundwater Sampling 

Groundwater san1ples were collected at the top and bottom of the unconfined aquifer and at the midpoint 
of the planned screen interval using a temporary submersible pump. When conditions prevented sample 
collection at the planned depth due to insufficient yield or heaving sands, the borehole was advanced 5 to 
IO ft for sample collection. Boreholes were purged for a minimum of three borehole volumes and until the 
di ssolved oxygen level stabilized at or above 7 mg/L to ensure that groundwater samples are 
representative of undisturbed groundwater conditions. When sampling conditions did not permit the three 
borehole purge volume or dissolved oxygen stabilization, the buyers ' technical representative was 
contacted and sampling occurred following approval. Drilling has been shown to create reducing 
conditions proximate to the borehole which may result in inaccurate Cr(VI) chemical analysis results. 
Groundwater samples were collected by a nuclear chemical operator once field parameters (temperature, 
pH, conductivity, dissolved oxygen, turbidity, and oxidation-reduction potential) were allowed to stabilize 
within IO percent of vaiiance over three consecutive measurements prior to sample collection according 
to CHPRC procedure SGRP-PRO-SMP-50047 (GRP-FS-04-G-012), Sample Packaging, Transporting 
and Shipping. Each completed well also had one groundwater sample collected at the end of well 
development for laboratory analysis. All groundwater sample depths and associated HEIS numbers are 
included in Appendices A through E. 

2.1.2.5 Radiological Field Screening 

A radiological control technician performed radiological surveys of the drill cuttings, geologic samples, 
temporary drive casing, and drillers' control station every morning and afternoon at wells C8294, C8295 
and C8296 using standard field screening instruments . Continuous radiological support was required at 
C8290 and C8291 due to low-level radiological contamination in the surrounding soil. Field 
measurements detected radiation readings slightly above background level s on equipment and cuttings 
during d1illing at well C8290, but were not significant enough to suspend drilling. The pump used during 
well development had low level radiological contamination and was used only under supervision and 
direction of a radiological control technician. The pump was kept in a radioactive material area when not 
in use. No other measurements above background were observed. 

2.1.2.6 Air Quality Monitoring 

Air quality monitoring was performed by an industrial hygieni st technician twice daily to check for 
volatile organic compound vapors. The drillers' breathing zone near the wellhead, the fresh drill cuttings, 
and geologic samples were surveyed for volatile organic compounds using a photoionization detector. Air 
quality was also monitored during both split-spoon and groundwater sampling. No field measurements 
above background levels were reported during drilling activities. 

2.1.3 Well Construction and Development 

2.1.3.1 Well Screen and Casing 

Each well was constructed using 6-in nominal diameter, schedule 10, 304/304L stainless steel casing, 
continuous wire wrap stainless steel well screen and a sump with end cap. Centralizers were installed 
above and below the screen and at 40-ft interval s to ground surface. The well summary sheets included in 
the appendices provide visual representations of each well design as-built. 
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2.1.3.2 Primary Filter Pack 

The filter pack surrounding the screen at wells C8290, C829 I , C8295 and C8296 consist of 8-16 mesh 
Colorado Silica Sand. The fi lter pack at·well C8294 consists of 10-20 mesh Colorado Silica Sand. 
Following placement of each I 0-ft interval , the filter pack was surged using a dual surge block until 
measured settling met CHPRC well development specifications (i.e., less than 0.1 ft of settling in 15 
minutes of surging). 

2.1.3.3 Annular Seal 

Directly above the primary filter pack, I to 3 ft of 3/8-in coated bentonite pellets were placed to form an 
impermeable seal. Medi um bentonite chips or crumbles were placed above the pellets to approximately 
10 to 15 ft below ground surface (bgs). The annular surface seal consists of Portland Type I/II cement 
grout placed from the bentonite to approximately I ft bgs. The remaining 1 ft was filled using Sakrete 1. 

2.1.3.4 Surface Completion 

The surface completion consists of an 8-in nominal diameter stainless steel protective casing, a 4-ft by 4-
ft concrete pad, and a protective cap with locking hasp. The Sakrete at the top of the annular seal was 
used to secure the protective casing. Four painted 3-in diameter steel posts were installed at each corner of 
the cement pad and extend to 3 ft above the ground surface. 

2.1.3.5 Well Development 

Well development occurred at each well fol lowing completion. Development was performed with a 15 
horsepower submersible pump at all of the wells. The well s were developed at one or more intervals 
depending on the length of the screen. Each interval was pumped until turbidi ty was less than 5 
nephelometric turbidity units and additional water quality parameters (conductivity, pH, and temperature) 
stabilized. The water level was monitored using an In-Situ Inc. , Level TROLL2 700 pressure transducer 
and Rugged Reader3 datalogger. Fi nal development data is summarized in Table 2-2. Well development 
was performed in accordance with CHPRC procedure SGRP-PRO-OP-50024 (GRP-EE-01-6.3) , Well 
Development and Testing. 

2.1.3.6 Washington State Department of Ecology Identification 

The unique well identification tags were affixed to the protective casing of each well. The identification 
numbers are found in Table 1-1 . 

2.2 Site Specific Information for Groundwater Wells 

Thi s section summarizes the borehole drilling and sampling, split-spoon and groundwater sampling, and 
well construction and development activities specific to each well. Well construction information for each 
well is summarized in Table 2-1. Well development information for each wel l is summarized in Table 2-2 

1 Sakrete is a registered trademark of SAKRETE of North America LLC, Charlotte, NC 28273 
2 Level Troll is a registered trademark of In-Situ , Inc., Fort Coll ins, Colorado. 
3 Rugged Reader is a registered trademark of In-Situ , Inc., Fort Collins, Colorado. 
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Table 2-1. Well Construction Information 

Permanent Screen and Casing• 
Total Depth Surface 

Well ID Drilled Casing 
Blank 

Screen Screen 
Sump/End Sealb 

(ft bgs) Size Casing (ft bgs) Slot Size Cap (ft bgs) 
(ft bgs) (ft bgs) 

+2.12- 64.92- 155.01 -C8290 161 .8 6-in 50 0 - 15.0 64.92 155.01 160.02 

+2.00- 62.22- 157.21 -C8291 * 163.0 6-in 
62.22 157.21 50 

162.21 
0 - 10.2 

C8294 +2.00 - 63 .80- 148.80-155.5 6-in 40 0 - 14.1 
63.80 148.80 153.80 

C8295 133.9 6-in +2.00- 36.78-
50 

127.20 -
0 - 13.4 

36.78 127.20 132.20 

C8296 154.6 6-in + 1.90- 88.18 -
50 

148.10 -
0 - 13.0 88.18 148.10 153.11 

All measurements in feet below ground surface unless otherwise marked. 

a. Schedule 10, Type 304/304L Stainless Steel 

b. Type 1/11 Portland cement grout 

c. Cetco medium bentonite chips or crumbles 

d. Pel-Plug coated bentonite pellets (3/8-in) 

e. Premier Colorado Silica sand (CSS), 10-20 or 8-16 mesh 

f. Borehole slough 

+ = above ground surface 

NIA = not applicable 

= C8291 has additional blank casing from 117.21 to 127.21 

Annular Bentonlte 
Seale Seald 

(ft bgs) (ft bgs) 

15.0- 58.5 58.5- 61.2 

10.2 - 55.0 55.0 -57.7 

14.1 -59.4 59.4 - 60.4 

13.4- 32.6 32.6-33.4 

13.0 - 83 .1 83.1 - 84.1 

Primary FIiter 
Pack8 

(ft bgs) 

61.2-161 .80 

(8-16) 

57.7-162.8 

(8-16) 

60.4-155.5 

(10-20) 

33.4 - 133.9 
(8-16) 

84.1 - 154.6 
(8-16) 
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Well ID 
Static Water Level Intake Depth 

(ft bgs w/ date) (ft bgs) 

U: 86.9 

74.4 MU: 107.9 
C8290 (2/5/15) ML: 128.9 

L: 149.9 

U: 99.9 

C8291 
76.7 MU: 110.9 

(10/21 /14) ML: 131 .9 
L: 152.9 

U: 82.9 

67.7 MU:103.9 
C8294 

(2/10/15) ML: 124.9 
N 
&, L: 145.9 

U: 59.6 

41.8 MU: 80.6 
C8295 

(2/24/2015) ML: 101.6 

L: 122.6 

U: 114.9 

C8296 
97.3 

M: 124.9 
(3/5/2015) 

L: 145.9 

gpm = gallons per minute 

NTU = nephelometric turbidity unit 

U = upper interval 

MU = middle upper interval 

ML = middle lower interval 

L = lower interval 

Table 2-2. Well Development Information 

Duration Average Flow Rate Final Turbidity 
(minutes) (gpm) (NTU) 

U: 86 U: 100 U: 0.69 

MU: 40 MU: 166 MU: 1.67 

ML: 126 ML: 165 ML: 3.31 

L:78 L: 159 L: 4.88 

U: 49 U:82 U: 0.82 
MU: 27 MU: 170 MU: 1.45 
ML: 40 ML: 157 ML: 2.04 
L: 62 L: 151 L: 3.75 

U: 42 U: 100 U: 0.69 

MU: 29 MU: 163 MU: 3.38 

ML: 34 ML: 158 ML: 1.74 

L: 43 L: 154 L: 2.91 

U: 61 U:92 U: 0.72 

MU: 37 MU: 148 MU: 1.45 

ML: 52 ML: 141 ML: 1.81 

L: 80 L: 135 L: 4.06 

U: 54 U: 97 U: 0.85 

M: 32 M: 139 M: 2.87 

L: 54 L: 132 L: 1.11 

Final Drawdown 
(ft) 

U: 9.0 

MU: 14.5 

ML: 13.2 

L: 14.4 

U: 8.82 
MU : 16.94 
ML: 21 .71 
L: 22.37 

U: 9.3 

MU: 17.0 

ML: 15.6 

L: 17.2 

U: 11.4 

MU: 15.8 

ML: 14.6 

L: 15.7 

U: 10.6 

M: 19.3 

L: 16.1 

Total Gallons 
Pumped 

U: 8,600 

MU: 6,640 

ML: 20,790 

L: 11 ,910 

U: 4,018 

MU: 4,590 

ML: 6,280 

L: 9,362 

U: 4,200 

MU: 4,727 

ML: 5,372 

L: 6,622 

U: 5,610 

MU: 6,060 

ML: 7,330 

L: 10,800 

U: 5,200 

M: 4,450 

L: 7,150 
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2.2.1 Well 199-K-203 (C8290) 

Borehole C8290 was drilled from August 6, 2014 to November 24, 2014 by Stillwater Drilling, Inc. using 
a Bucyrus-Erie 22-W Series 3 cable-tool rig (Figure 2-1) and both 133/s-inch and 11 ¾-inch nominal 
diameter carbon steel casing to reach a total depth (TD) of 161 .8 ft bgs. The I 33/s-in casing was used to 
64.44 ft bgs and the 11 ¾ -in casing to TD. All temporary casing was removed during well construction. 

Figure 2-1. Stillwater Drilling, Inc. Bucyrus-Erie 22-W Cable-Tool Rig 
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Geologic archive grab samples were collected from drill cuttings at 5-ft interval s throughout the borehole 
and samples for sieve analysis were collected every 5 ft and composited over IO ft intervals throughout 
the aquifer. Split-spoon soil samples and pumped groundwater samples were col lected at the top and 
bottom of the unconfined aquifer and the midpoint of the planned screened interval. Groundwater 
characterization samples were collected using a submersible pump. Sample information is included in 
Tables 2-3 and 2-4. 

The borehole was logged on August 25 , 2014 using both SGLS and NMLS after placement of the 11 ¾-in 
temporary casing to a depth of 69 .5 ft bgs. The casing was later removed and replaced with 13%-in until 
59.5 ft. Drilling continued using 11 ¾-in casing to 159.5 ft bgs. The lower 90 ft of the borehole was 
logged using SGLS on September 25, 2014. A borehole straightness test was successfully performed on 
November 25, 2014. Well construction was performed from December 23, 2014 to January 5, 2015 . Well 
development occurred on February 5, 2014 and February 9, 2014 and one groundwater sample was taken 
with the intake set at 86.85 ft bgs. Static water level was measured before well development at 74.4 ft bgs 
on February 5, 2015 . 

Table 2-3. C8290 Split-Spoon Samples 

Date 
Sample Depth Sample ,_.edia Recovery% HEIS number 

(ft bgs) Method 

11 /5/14 81 .9 - 84.4 Split-Spoon Soil 100 B2XN93, B2XN96 

11 /12/14 111 .5 - 115.0 Split-Spoon Soi l 100 B2XN94, B2XN97 

11 /18/14 150.7 - 153.2 Split-Spoon Soil 100 B2XN95, B2XN98 

HEIS = Hanford Environmental Information System 

Table 2-4. C8290 Groundwater Samples Collected During Drilling 

Depth Sample 
Pump Volume 

Date 
(ft bgs) Method 

11 /5/14 81.9 
Groundwater 

pumped 

11 /12/14 111.04 
Groundwater 

pumped 

11 /19/14 150.0 
Groundwater 

pumped 

2/9/15 86.85 
Groundwater 

pumped 

D.O. = dissolved oxygen 

gpm = gallons per minute 

Rate 
(gpm) 

0.94 

7.6 

2.5 

100 

HEIS = Hanford Environmental Information System 

NTU = nephelometric turbidity unit 

Purged 
(gal) 

103.4 

697.4 

882 

8,600 

2-7 

Turbidity D.O at Sample 
Collection HEIS number (NTU) 

(mg/L) 

>1,000 7.02 B2XN99, B2XNB0 

>1 ,000 7.53 B2XNB1 

>1,000 2.86 B2XNB2, B2XNB3 

0.69 8.99 
B2XNB4, 

B2XNB5, B2XNB6 
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2.2.2 Well 199-K-204 (C8291) 

Drilling at borehole C8291 was performed from August 21, 2014 to September 22, 2014 by Stillwater 
Drilling, Inc. using a Bucyrus-Erie 22-W Series 3 cable-tool rig (Figure 2-1) and temporary 11 ¾-inch 
nominal diameter threaded carbon steel casing from ground surface to a TD of 163.0 ft bgs. All temporary 
casing was removed during well construction. 

Geologic archive grab samples were collected from drill cuttings at 5-ft interval s throughout the borehole 
and samples for sieve analysis were collected every 5 ft and composited over 10 ft intervals through the 
saturated zone. Three split-spoon samples and three groundwater samples were collected at the top and 
bottom of the unconfined aquifer and at the midpoint of the planned screened interval. Sample 
information for C8291 is summarized in Tables 2-5 and 2-6. 

The entire borehole was logged using SGLS on September 26, 2014. The entire dry portion of the 
borehole was logged with NMLS on September 24, 2014. A borehole straightness test was successfully 
performed on October 13, 2014. Well construction was performed from October 13, 2014 to October 20, 
2014 using a Puls tar Pump Rig. Well development occurred October 21, 20 I 4 and October 22,, 2014 and 
one groundwater sample was taken with the intake set at 96.85 ft bgs. Static water level was measured 
before well development at 76.7 ft bgs on October 21, 2014. 

Table 2-5. C8291 Split-Spoon Samples 

Date Sample Depth 
Sample Method Media Recovery% HEIS number (ft bgs) 

9/2/14 81.5-84 Split-Spoon Soil 75 B2XPH3, B2XPH4, B2XPH5 

9/9/14 115.8 - 118.3 Split-Spoon Soil 100 B2XPH6, B2XPH7, B2XPH8 

9/18/14 156.2 - 158.7 Split-Spoon Soil 100 B2XPH9, B2XPJ0, B2XPJ1 

HEIS = Hanford Environmental Information System 
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Table 2-6. C8291 Groundwater Samples Collected During Drilling 

Date 
Depth Sample 
(ft bgs) Method 

9/2/14 81 .5 
Groundwater 

Pumping 

9/9/14 115.8 
Groundwater 

Pumping 

9/18/14 156.2 
Groundwater 

Pumping 

10/22/14 96.9 
Groundwater 

Pumping 

D.O. = dissolved oxygen 

gpm = gallons per minute 

Pump Volume 
Rate Purged 

(gpm) (gal) 

1.7 61 

4.5 535 

8.4 1,600 

65 6,500 

HEIS = Hanford Environmental Information System 

NTU = nephelometric turbidity unit 

2.2.3 Well 199-K-207 (C8294) 

D.Oat 
Turbidity Sample 

HEIS number 
(NTU) Collection 

(mg/L) 

667 5.52 B2XPJ2, B2XPK6 

>1 ,000 1.49 B2XPJ6, B2XPJ7, B2XPK7 

8.3 6.62 B2XPJ8, B2XPJ9, B2XK8 

B2XPK0, B2XPK1, 

0.61 8.98 
B2XPK2, B2XPK3, 
B2XPK4, B2XPK5, 

B2XPK9 

Drilling at borehole C8294 was performed from December I , 2014 to December 31, 20 l 4 by Stillwater 
Drilling, Inc. using a Bucyrus-Erie 22-W Series 3 cable-tool rig (Figure 2-1) and both 13¾-inch and 11 ¾­
inch nominal diameter carbon steel casing to reach a TD of l 55.5 ft bgs. The I 3¾-in casing was used to 
59.5 ft bgs and the I I¾ -in casing to TD. All temporary casing was removed during well construction. 

Geologic archive grab samples were collected from drill cuttings at 5-ft intervals throughout the borehole 
and samples for sieve analysis were collected every 5 ft and composited over IO ft interval s through the 
aquifer. Split-spoon soil samples and pumped groundwater samples were collected at the top and bottom 
of the unconfined aquifer and at the midpoint of the planned screened interval. Three additional split­
spoons were collected for further chemical analysis: below the bottom of the backfill , midway between 
the bottom of the backfill and the water table, and at the base of the vadose. Sample information for 
C8294 is summarized in Tables 2-7 and 2-8. 

The borehole was logged on December 8, 2014 using SGLS and NMLS following placement of the 13¾­
in temporary casing to a depth of 59.5 ft bgs. On January 5, 2015, following the placement of the I l ¾-in 
casing, the remainder of the borehole was logged to I 53 ft bgs with SGLS and 64.5 ft bgs with NMLS. A 
borehole straightness test was performed on January 28, 20 I 5 and well construction was performed from 
January 28, 2015 to February 4, 2015. Well development occurred on January JO, 2015 using a Pulstar 
Pump Rig and one groundwater sample was taken with the intake set at 82.85 ft bgs. Static water level 
was measured before well development at 67.7 ft bgs on February JO, 2015 . 
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Table 2-7. C8294 Split-Spoon Samples 

Date 
Sample Depth 

Sample Method Media 
Recovery 

HEIS number (ft bgs) % 

12/1/14 21 .9 - 24.4 Split-Spoon Soil 100 B2YRK0 

12/3/14 51 .8 - 52.4 Split-Spoon Soil 100 B2YRK1 

12/9/14 68.5 - 71 .0 Split-Spoon Soil 100 B2YRK3, B2YRK4 

12/9/14 78.8 - 81.3 Split-Spoon Soil 100 B2YRK5, B2YRK6 

12/23/14 114.2- 116.7 Split-Spoon Soil 90 B2YRK7, B2YRK8 

12/31 /14 146.5-151.0 Split-Spoon Soil 100 B2YRN4, B2YRN5 

HEIS = Hanford Environmental Information System 

Table 2-8. C8294 Groundwater Samples Collected During Drilling 

Depth Sample 
Date (ft bgs) Method 

12/9/14 77.2 
Groundwater 

pumped 

12/22/14 113.0 
Groundwater 

pumped 

Groundwater 12/30/14 149.3 
pumped 

2/10/15 82.9 
Groundwater 

pumped 

D.O. = dissolved oxygen 

gpm = gallons per minute 

Pump Vol. 
Rate Purged 

(gpm) (gal) 

3.3 113 

10.0 530 

8.6 551 

100 4,200 

HEIS = Hanford Environmental Information System 

NTU = nephelometric turbidity unit 

2.2.4 Well 199-K-208 (C8295) 

Turbidity D.O at Sample 
Collection HEIS number 

(NTU) 
(Mg/L) 

>1,000 8.40 
B2YRN6, 
82YRN7 

339 6.60 B2YRP0, B2YRP1 

B2YRP2, 
>1,000 3.60 B2YRP3, 

B2YRP4, B2YRP5 

0.69 8.59 
B2YRP6, 

B2YRP7, B2YRP8 

Drilling at borehole C8295 was performed from December 3, 2014 to January 29, 2015 by Stillwater 
Drilling, Inc. using a Bucyrus-Erie 22-W Series 3 cable-tool rig (Figure 2-1 ) and both 131/s-inch and l ]¾­
inch nominal diameter carbon steel casing to reach a TD of 133.9 ft bgs. The 133/s-in casing was used to 
39.71 ft bgs and the 11 ¾-in casing to TD. All temporary casing was removed during well construction. 

Geologic archi ve grab samples were collected from drill cuttings at 5-ft intervals throughout the borehole 
and samples for sieve analysis were collected every 5 ft and composited over l Oft interva ls through the 
aqui fer. Split-spoon soil samples and pumped groundwater samples were collected at the top and bottom 
of the unconfined aquifer and at the midpoint of the planned screened interval. Sample information for 
C8295 is summari zed in Tables 2-9 and 2-10. 
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The borehole was on December 10, 201 4 using SGLS and NMLS fo llowing placement of the 133/s-in 

temporary casing to a depth of 39 .71 ft bgs. On February 2, 2015 , foll owing the placement of the 1 1 ¾-in 

casing, the remainder of the borehole was logged to 133 ft bgs with SGLS and 42.25 ft bgs with NMLS. 

A borehole straightness test was performed on February 17, 2015 and well construction was performed 

fro m February 17, 201 5 to February 23, 2015. Well development occun-ed fro m February 24, 2015 to 

February 25 , 2015 using a Pul star Pump Rig and one groundwater sample was taken with the intake set at 

59.6 ft bgs. Static water level was measured before well development at 4 1.8 ft bgs on February 24, 20 15 . 

Table 2-9. C8295 Split Spoon Samples 

Date 
Sample Depth 

Sample Method Media 
Recovery 

HEIS number 
(ft bgs) % 

1 /14/15 51 .6 - 52.4 Split-Spoon Soil 100 B2YRR3 

1/19/15 74.6 - 76.6 Split-Spoon Soil 70 B2YRR4 

1/26/15 117.3 -119.8 Split-Spoon Soil 100 B2YRR5 

HEIS = Hanford Environmental Information System 

Table 2-10. C8295 Groundwater Samples Collected During Drilling 

Pump Vol. 
Date 

Depth Sample Rate Purged 
Turbidity 

(ft bgs) Method (NTU) 

1/14/15 50.8 
Groundwater 

pumped 

1 /19/15 73.5 
Groundwater 

pumped 

1/27/15 117.1 
Groundwater 

pumped 

Groundwater 
2/24/15 59.6 

pumped 

0 .0 . = dissolved oxygen 

gpm = gallons per minute 

(gpm) (gal) 

3.5 143 

7.5 503 

11 .1 1,100 

92 5,610 

HEIS = Hanford Environmental Information System 

NTU = nephelometric turbidity unit 

461 

>1,000 

>1,000 

1.2 

2-11 

D.Oat 
Sample HEIS number 

Collection 
(Mg/L) 

8.22 B2YRR6, B2YRR7, B2YRR8 

7.41 B2YRT1 , B2YRT2, B2YRT3 

5.22 B2YRT4, B2YRT5, B2YRT6 

B2YRV0, B2YRV1 , 
8.61 B2YRV2, B2YRV3, 

B2YRV4, B2YRV5, B2YRV6 
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2.2.5 Well 199-K-209 (C8296) 

Drilling at borehole C8296 was performed from January 27, 2015 to February 19, 2015 by Stillwater 
Drilling, Inc. using a Bucyrus-Erie 22-W Series 3 cable-tool ri g (Figure 2-1 ) and both 13½-inch and 11 ¾­
inch nominal diameter carbon steel casing to reach a TD of 154.6 ft bgs. The 13½-in casing was used to 
59.4 ft bgs and the 11 ¾ -in casing to TD. All temporary casing was removed during well construction. 

Geologic archive grab samples were collected from drill cuttings at 5-ft intervals throughout the borehole 
and samples for sieve analysis were collected every 5 ft and composited over l O ft intervals through the 
aqui fer. Split-spoon soil samples and pumped groundwater samples were collected at the top and bottom 
of the unconfined aqui fer and at the midpoint of the planned screened interval. Sample information for 
C8296 is summari zed in Tables 2-11 and 2-1 2. 

The borehole was on February 2, 2015 using SGLS and NMLS fo llowing placement of the 13½-in 

temporary casing to a depth of 59.4 ft bgs. On February 23 and 24, 2015 , following the placement of the 
11 ¾-in casing, the remainder of the borehole was logged to 153 ft bgs with SGLS and I 00.25 ft bgs with 
NMLS. A borehole straightness test was performed on February 26, 2015 and well construction was 
performed from February 26, 2015 to March 4, 2015. Well development occurred on March 5, 2015 using 
a Pul star Pump Rig and one groundwater sample was taken with the intake set at 11 4.85 ft bgs. Static 
water level was measured before well development at 97.3 ft bgs on March 5, 2015. 

Table 2-11. C8296 Split Spoon Samples 

Date 
Sample Depth 

Sample Method Media 
Recovery 

HEIS number 
(ft bgs) % 

2/9/15 1 08. 7 - 111 .2 Split-Spoon Soil 90 B30C55 

2/11 /15 127.2-129.7 Split-Spoon Soil 90 B30C56 

2/17/15 145.9 - 148.4 Split-Spoon Soil 95 B30C57 

HEIS = Hanford Environmental Information System 

Table 2-12. C8296 Groundwater Samples Collected During Drilling 
Pump Vol. Depth Sample 

Date 
(ft bgs) Method 

Rate Purged 

2110/15 109.3 
Groundwater 

pumped 

2112115 126.6 
Groundwater 

pumped 

2/19115 146.7 
Groundwater 

pumped 

315/15 11 4.9 
Groundwater 

pumped 

0.0. = dissolved oxygen 

gpm = gallons per minute 

(gpm) 

4.4 

10.0 

6.3 

96.9 

HEIS = Hanford Environmental Information System 

NTU = nephelometric turbidity unit 

(gal) 

620 

220 

350 

5,200 

2-12 

Turbidity D.O at Sample 

(NTU) Collection HEIS number 
(Mgll ) 

9.18 9.00 B30C66, B30C58 

76.1 2.88 B30C60, B30C67 

56.8 2.72 
B30C68, B30C61 , 

B30C62 

0.65 8.81 
B30C63, B30C64, 

B30C65 
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3 Geologic Observations 

The following sections summarize the general geology in the area of the three new wells and present the 
stratigraphy encountered during the d1illing of each well. 

3.1 General Geology Description 

The major stratigraphic units encountered during this project included backfill and/or Holocene eolian 
deposits , cataclysmic flood deposits of the Hanford formation and fluvially-derived Ringold Formation 
deposits. The sandy gravel facies dominates the Hanford formation within the project area and consists of 
coarse-grained basaltic sands, gravels, and boulders. At the three borehole locations, the interpreted 
Hanford formation was thickest at C8296 (73 ft) and thinnest at C8295 (20 ft). The Hanford formation 
overlies the interpreted Ringold Formation within the project area. 

The Ringold Formation encountered during thi s drilling project includes the Ringold Formation member 
of Wooded Island Unit E (Ringold unit E) and the Ringold Upper Mud unit (RUM). The Ringold unit Eis 
characterized as clast-supported gravels with fine to coarse-grained sand matrix and lesser silt fractions. 
Clasts associated with the Ringold unit E are predominately quartzite and silicic volcanics with lesser 
amounts of basalt. The sand matrix mineralogy is predominately quartzo-feldspathic. At the five borehole 
locations, the Ringold unit E was thickest at C8291 (134 ft) and thinnest at C8296 (75 ft). The Ringold 
unit E overlies the lacustrine silt and clay deposit of the RUM encountered at the five boreholes. 

3.2 Borehole Geology 

The following discussion foc uses on the geologic conditions encountered at each individual borehole. 
Original borehole logs are presented in Appendices A through E. 

Stratigraphic unit contacts included in this document are based on field drill cuttings examination 
(i.e., lithology, texture, color, reaction to 10 percent dilute hydrochloric acid [HCI], etc.) and drilling 
observations (i.e., drill rate) in the field . As such , the unit contacts included herein should not be 
considered final. Final stratigraphic unit contact depths will be determined during the remedial 
investigation data review and will incorporate the field observations, borehole geophysical logging 
information, and regional stratigraphic interpretations. The basis for the field stratigraphic unit contacts is 
included in the individual borehole summaries below. 

3.2.1 Borehole Geology for Well 199-K-203 (C8290) 

The sediments encountered from the ground surface to 34 ft bgs coarsened downward from a gravelly 
sandy silt at the ground surface to sandy gravel at 34 ft bgs. The gravel fraction increased from 25 to 70 
percent, mud content decreased from 55 to 10 percent , and sand was 20 percent. The gravel fraction 
consists of poorl y to moderately sorted, subangu lar to rounded, very fine to very coarse, 80 to 90 percent 
basaltic pebbles. The sand fraction transitioned from a very well sorted, very fine grained sand comprised 
of 90 percent felsic grains into a poorly sorted , very fine to very coarse sand comprised of 90 percent 
basalt. The mud fraction was predominantly silt with occasional c lay nodules observed from JO to 25 ft 
bgs. The fines range from light olive brown (2.5Y 5/3) to black (2.5Y 2.5/1) based on a Munsell soil color 
chartl1l. Occasional weak reactions to HCI were observed throughout the interval, with a strong reaction 
to a carbonate cement found at 10 ft bgs. At 34 ft bgs a di stinct change in color and lithology, and a 
decrease in drill rate occurred. These changes coincide with descriptions previously made of the 

[11 Munsell Soil Color Charts is a registered trademark of X-Rite , Inc. Grand Rapids , Michigan. 
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Hanford/Ringold contact and therefore is interpreted as the contact between the Hanford and Ringold 
Formation. 

The sediment was sandy gravel to 38 ft bgs, then silty gravel to 60 ft bgs. The gravel fraction consisted of 
moderately sorted, subrounded to rounded, very fine pebbles to large cobbles comprised of 60 to 90 
percent felsic grains. The sand fraction consisted of poorly to moderately sorted, angular to subrounded , 
very fine to very coarse sand comprised of 70 to 80 percent felsic grains. The mud ranged from silt to 
medium plasticity clay and light olive brown (2.5Y 5/3) to light gray (2.5Y 7/1 ). Moderate reactions to 
HCl were observed in the interval 57-60 ft bgs where cementation was observed. 

Sandy gravel was observed from 60 to 155.7 ft bgs, except for a si lty gravel and gravel interval at 99 to 
100 and 124 to 125 ft bgs, respectively. The gravel content ranged from 50 to 70 percent and the sand 
content ranged from 30 to 40 percent. The highest mud percentage was IO percent, except for the silty 
gravel interval where the mud content reached 30 percent. The gravel fraction consisted of very poorly to 
moderately sorted, angular to subrounded, very fine pebbles to large cobbles comprised of 60 to 90 
percent felsic clasts. The sand fraction consisted of very poorly to well sorted, angular to subrounded, 
very fine to very coarse, 70 to 80 percent felsic grains. Reactions to HCl ranged from no reaction to a 
mild reaction throughout this interval, with the exception to a strong reaction that occurred at the dark 
gray (N 4/) silty gravel interval from 99 to 100 ft bgs. The color of the fine fraction throughout this 
interval ranged from very dark grayish brown (2.5Y 3/2) to light olive brown (2.45Y 5/3). 

At 155.7 ft bgs, a distinct contact with a pale yellow (SY 8/2) clayey silt exhibited medium plasticity and 
no reaction with HCI. Based on the distinct change in lithology and the color change, this was interpreted 
to be the contact between the Ringold unit E and RUM. Drilling continued into the RUM until a TD at 
161.8 ft bgs. 

3.2.2 Borehole Geology for Well 199-K-204 (C8291) 

The sediments encountered at C8291 consisted of unconsolidated sandy gravels and silty sandy gravels 
from the ground surface to 23 ft bgs. The sandy gravels were 65 percent gravel and 35 percent sand. The 
gravel fraction consisted of poorly sorted, very fine to very coarse, subangular to subrounded, 90 percent 
basalt clasts. The sand fraction of the sediment consisted of moderately to poorly sorted, very fine to very 
coarse, angular to subrounded, 70 percent felsic grains. The fine fraction was dark grayish brown (25Y 
4/2) to very dark grayish brown (2.5Y 3/1 ). Slight to Strong reactions to HCI were observed throughout. 
At 23 ft bgs, 2 ft of silt was encountered. The observed change in lithology and composition coincides 
with descriptions previously made of the Hanford/Ringold contact and therefore is interpreted as the 
contact between the Hanford and Ringold Formations. 

A fining upward sequence, grading from clayey silt to sandy gravel , was observed from 23 to 32 ft bgs. 
The clay fraction exhibited low plasticity and a strong reaction to HCI. The sand fraction graded from 
well sorted, very fine to fine sand to a poorly sorted, angular to subangular, very fine to very coarse, 80 
percent felsic sand. The gravel fraction consisted of very fine to very coarse, 70 to 80 percent pebbles. 
Neither the gravel nor sand had any reaction to HCI. The color of the fine fraction ranged from grayish 
brown (2.5Y 5/4) to light brownish gray (2.5Y 6/2). 

Sandy gravels with occasional finer intervals were encountered from 30 to 98 bgs. The sandy gravels 
ranged from 65 to 75 percent gravel and 25 to 35 percent sand. The mud content ranged from trace to 5 
percent. The gravel fraction consisted of poorly sorted, subangular to subrounded, very fine to very coarse 
pebble clasts comprised of 50 to 80 percent felsic clasts. The sand fraction consists of poorly sorted, 
angular to subangular grains comprised of 65 to 75 percent felsic grains. The color of the fines fraction 
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ranged from light olive brown (25Y 5/3) to light gray in color (2.5Y 7/1) . Moderate reactions to HCI 
occurred from 65 to 95 ft bgs with an occasional strong reaction at 70 ft bgs . 

Multiple fining and coarsening sequences were present from 98 to 119 ft bgs. The sediment ranged from 
gravelly sand to gravel, with the exception of a silty gravel interval from 113 to 115 ft bgs. The gravel 
consisted of moderately sorted, subrounded, fine pebble to small cobbles comprised of 75 to 90 percent 
felsic clasts. The sand fraction consisted of moderate to well sorted, very fine to very coarse intervals 
comprised of 70 to 80 percent felsic grains. The fines fraction ranged from light olive brown (2.5Y 5/3) to 
dark grayish brown (2.5Y 4/2). There were no reactions to HCI, except at I IO to I I 9 ft bgs where a strong 
reaction to HCl was observed. From 113 to 115 ft bgs there was a si lty gravel interval , comprised of very 
poorly sorted, subangular to rounded gravels situated in a moderately cemented, low plasticity clay. The 
color of the clay fraction was dark grayish brown (2.5Y 3/2). 

A fining upward sequence, grading from clayey silt into sandy gravel, was observed from 119 to 127 ft 
bgs. The gravel fraction consisted of subangular to rounded, very fine to very coarse pebble clasts 
comprised of 90 percent felsic clasts. The sand fraction graded from a well soJted, very fine to fine sand 
into a moderately sorted, subrounded , medium to course sand comprised of 80 percent felsic grains. The 
clay fraction exhibited low plasticity. Throughout the interval , the color of the fines fraction ranged from 
light olive brown (2.5Y 5/4) to light olive brown (2.5Y 5/3) . No reaction to HCI was observed. 

Sandy gravels were observed from 127 to 157 ft bgs. The gravel content ranged from 55 to 65 percent and 
the sand percentage was 35 percent. Mud content was estimated at 10 percent at 140 and 152.5 ft bgs. The 
gravel fraction consis ted of very poorly sorted, angular to subangular, very fine to very coarse, 80 percent 
felsic pebbles. The sand fraction consisted of very poor to moderately sorted, very fine to very coarse, 90 
percent felsic grains. The fine fraction ranged from grayish brown (2.5Y 5/2) to light oli ve brown (2.5Y 
5/6). No reactions to HCL were observed except for at 152.5 ft bgs where moderate cementation and a 
strong reaction to HCL was observed. 

At 157 ft bgs, a distinct contact with a light olive brown (2.5Y 5/3) clayey silt exhibiting medium 
plasticity and a strong reaction to HCl was encountered. Based on the observed changes in color and 
lithology, this was interpreted to be the contact between the Ringold unit E and RUM. Drilling continued 
into the RUM until a TD at 163.0 ft bgs. 

3.2.3 Borehole Geology for Well 199-K-207 (C8294) 

The sediments encountered at C8294 consisted of unconsolidated sandy gravels from the ground surface 
to 25 ft bgs. The sandy gravels were 65 to 75 percent gravel and 15 to 35 percent sand. At 20 and 22 feet 
the mud content was observed at 5 and 15 percent, respectively. The gravel fraction consisted of very 
poorly sorted, subangul ar to subrounded, very fine pebbles to small cobble clasts comprised of 80 percent 
basalt. The sand fraction consisted of poorly sorted , angular to subangular, very fine to very coarse sand 
comprised of 50 percent felsic grains. The color of the fine fraction ranged from light olive brown 
(2.5Y5/3) to very dark grayish brown (2/5Y3/2). No reactions to HCl were observed until 20 ft, where 
there were occasional moderate reactions. Based on the increasing felsic content, color change from very 
dark grayish brown (2.5Y3/2) to light brownish gray (2.5Y6/2), and sl ight laminations observed at 25 ft 
bgs, the contact is inferred to grade from 22 to 30 ft bgs. 

The sediment from 25 to 60 ft bgs was predominately sandy gravel , with interspersed gravels found at 25 
to 30 and 35 to 40 ft bgs. The gravel fraction consisted of very poorly to well sorted, subangular to 
subrounded, very fine pebble to small cobbles comprised of 70 to 75 percent felsic clasts. The sand 
fraction consisted of very poorly to moderately sorted , angular, very fine to very coarse, 70 to 90 percent 
felsic grains. The fine fraction ranged from very dark gray (2.5Y 3/1) at 25 ft bgs to light yellowish brown 
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(2.5Y 6/3) at 60 ft bgs. Occasional moderate reactions to HCI were observed from 25 to 30 ft bgs, no 
further reactions to HCI were observed. 

The sediment was predominately sandy gravel from 60 to 140 ft bgs. Gravel was encountered from 85 to 
92.5 ft bgs and silty gravel was encountered from 92.5 to 95 ft bgs. The gravel fraction consisted of very 
poorly to well sorted , subangular to subrounded, very fine pebble to large cobbles comprised of 70 to 80 
percent felsic clasts. The sand fraction consisted of very poorly to well sorted, angular to subrounded, 
very fine to very coarse, 70 to 95 percent felsic grains. The fine fraction ranged from light olive brown 
(2.5Y 5/3) to light yellow brown (2.5Y 6/3). Weak to no reaction to HCI was observed until 92.5 to 95 ft 
bgs, where a strong reaction to HCI occurred. At 92.5 to 95 ft bgs the silty gravel was cemented with a 
basalt content of 60 percent and fines ranging from dark gray (2.5Y 4/1) to reddi sh yellow (7.5YR 7/8). 
Several feet of flowing sands were encountered at 123 ft bgs. 

From 140 to 150 ft bgs the sediments consisted of unconsolidated gravelly sand. The gravelly sand was 
20 to 25 percent gravel and 75 to 80 percent sand. The gravel fraction consisted of well sorted, subangular 
to subrounded, very fine to very coarse, 75 percent felsic pebbles. The sand fraction ranged from well 
sorted, subrounded, very fine to very coarse sand grains comprised of 80 percent felsic grains. The fine 
fraction was light olive brown (2.5Y 5/3) and no reaction to HCI was observed. Several feet of flowing 
sands were encountered from 140 to 144 ft bgs. 

At 150 ft bgs, a distinct contact with a gray (2.5Y 6/1 ) mud exhibiting low plasticity and no reaction to 
HCI was encountered. Based on the observed changes in color and lithology, this was interpreted as the 
contact between the Ringold unit E and RUM. Drilling continued into the RUM until a TD at 155.5 ft 
bgs. 

3.2.4 Borehole Geology for Well 199-K-208 (C8295) 
The sediments encountered at C2895 consisted of primarily sandy gravels from the ground surface to 95 
ft bgs. The sandy gravels were 65 to 80 percent gravel and 15 to 35 percent sand. Two finer interval s were 
observed throughout this interval , one from 43 to 45 ft bgs, consisting of 95 percent sand, and the other at 
80 to 85 ft bgs, consisting of 70 percent sand and 30 percent gravel. From the ground surface to 95 ft bgs 
the gravel consisted of subangular to subrounded, very fine pebble to boulders comprised of 20 to 80 
percent felsic clasts. The sand fraction consisted of very poorly to well sorted , angular to subrounded, 
very fine to very coarse sand, 60 to 85 percent felsic grains. The fine fraction ranged from brown (] 0YR 
5/3) to light yellow brown (2.5YR 6/3). No reactions to HCI were observed. Due to a decrease in basalt 
content in the gravel fraction and a color change to pale brown (] 0YR 6/3), the contact is inferred to be 
gradational between 20 and 25 ft bgs. 

The sediment from 95 to 110 ft bgs ranged from gravel to gravelly sand and a coarsening upward 
sequence was observed . The gravel ranged from 80 percent gravel at the top to 15 percent gravel at the 
bottom of the interval. The sand ranged from 15 percent sand at the top to 85 percent sand at the bottom 
of the interval. The gravel fraction consisted of very poorly to moderately sorted , subangular to 
subrounded, very fine pebbles to small cobble comprised of 60 to 75 percent felsic clasts. The sand 
fraction consists of moderately to well sorted, subangular to subrounded, very fine to very coarse, 80 
percent fel sic grains. The fine fraction ranged from dark olive brown (2.5Y 3/3) to light olive brown 
(2.5Y 5/3). No reactions to HCl were observed . 

From 110 to 127 .5 ft bgs the sediments consisted of unconsolidated sandy gravel. The sandy gravel was 
50 to 75 percent gravel and 25 to 40 percent sand. The gravel fraction consisted of very poorly to 
moderately sorted, angular to rounded, very fine pebbles to large cobbles comprised of 60 to 70 percent 
felsic clasts. The sand fraction consisted of poorly sorted to well so11ed, subangular, very fine to very 
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coarse, 80 percent felsic grains. The fine fraction was light yellowish brown (2.5Y 6/3) No reaction to 
HCI was observed. Eight feet of flowing sand was observed at 115 ft bgs . 

At 127.5 ft bgs, a distinct contact with a light greenish gray (5GY 8/1) mud exhibiting low to moderate 
plasticity and a strong reaction to HCI was observed. Based on the changes in color and lithology, this 
was interpreted as the contact between the Ringold unit E and RUM. Drilling continued into the RUM 
until a TD of 133.9 ft bgs. 

3.2.5 Borehole Geology for Well 199-K-209 (C8296) 

The sediments encountered at C8296 consisted of primarily sandy gravels from the ground surface to 73 

ft bgs. The sandy gravels were 50 to 80 percent gravel and 15 to 45 percent sand. Two silty sandy gravel 

intervals were observed from 9 to I 1.5 ft bgs and 60 to 63 ft bgs. From the ground surface to 73 ft bgs, 

the gravel fraction consisted of angular to rounded, very fine pebble to boulder clasts comprised of 80 to 

95 percent basalt. The sand fraction consisted of angular to subrounded, very fine to very coarse sand 

comprised of 20 to 95 percent basalt. The color of the fine fraction ranged from pale brown ( I 0YR 6/3) to 

very dark brown ( I 0YR 2/2). Occasional weak reactions to HCI were observed, except at a calcareous 

zone at 5 ft bgs that exhibited a strong reaction to HCL. At 73 ft bgs, a di stinct increase in felsic content 

and a color change to light olive brown (2.5Y 5/3) was observed and interpreted as the contact between 

the Hanford formation and the Ringold unit E. 

The sediment from 73 to 148 ft bgs consisted of multiple fining and coarsening interval s containing sand, 

gravelly sand, and sandy gravels. The gravel fraction consis ted of poorly to well sorted, angular to 

rounded, very fine pebbles to very coarse pebbles 40 to 90 percent fel sic grains. The sand fraction 

consisted of very poorly to well sorted , angu lar to rounded, very fine sand to very coarse , 40 to 95 

percent felsic grains. The fine fraction ranged from light olive brown (2.5Y 5/3) to dark grayish brown 

(2.5Y 4/2). Weak to no reaction to HCI was observed, except in an interval of highly cemented caliche at 

120 to 125 ft bgs where reactions were moderate to strong. Approximately 4 to 8 ft of sand heaved three 

times during the interval at 98 to 99 ft bgs. 

At 148 ft bgs, a di stinct contact with a silty gravel was observed that transitioned to a sandy silt at 148.5 ft 

bgs. The gravel fraction of the silty gravel was iron stained and had a very strong reaction to HCI. The 

sandy silt was comprised of 30 percent sand and 65 percent mud. The sand fraction consisted of poorly 

sorted , very fine to coarse sand comprised of 75 percent felsic grains. The mud fraction consisted of 

approximately 25 percent clay and 75 percent silt. The clayey silt exhibited medium to high plasticity. 

The color of the fines was brown (1 0YR 5/3) and did not react to HCI. Based on the di stinct change in 

color and lithology, thi s was interpreted as the contact between the Ringold unit E and the RUM. Drilling 

continued into the RUM until a TD of 154.6 ft bgs. 

3.3 Hydrogeology 

The regional groundwater flow in the 100-K Area is primarily to the northwest toward the Columbia 
River. At these well locations, groundwater flow is influenced by pump-and-treat operations, the 
fluctu ations in river stages , and erosional channels in the RUM (DOE/RL-2006-75, Supplement to the 
100-HR-3 and 100-KR-4 Remedial Design Report and Remedial Action Work Plan for the Expansion of 
the 100-KR-4 Pump-and-Treat System). 

At the five borehole locations, the vadose zone occurs within the Holocene deposits, Hanford formation, 
and the uppermost Ringold Formation unit E, and ranges in thickness from 41 .8 ft at C8295 to 96.4 ft at 
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C8296. The unconfined aquifer occurs entirely within the Ringold Formation unit E and ranges in 
thickness from 5 I .6 ft at C8296 to 85.7 ft at C8295. The RUM is an aquitard, and defines the bottom of 
the unconfined aquifer in the I 00-KR-4 OU. The RUM was encountered at all five of the borehole 
locations and ranged in depth from 127 .5 ft bgs at C8295 to I 57 .0 ft bgs at C829 I. 

Well development data are summarized in Table 2-2. Maximum drawdown level s measured during final 
well development varied from 8.82 ft at C8291 (82 gallons per minute pumping rate) to 22.37 ft at C8291 
(151 gallons per minute pumping rate) . Pumping rates during final well development were primarily 
influenced by pump capacity and pump depth. 

3.4 Contaminants 

Groundwater contamination at the 100-KR-4 OU originated from planned and unplanned discharges of 
contaminated waste water and chemical solutions during and after operation of the l 05-KE and 105-KW 
plutonium production reactors. The primary contaminant of concern in the 100-KR-4 OU is Cr(VI). Other 
contaminants of concern are strontium-90, carbon-14, nitrate, trichloroethylene, and tritium. Groundwater 
samples were collected during drilling and following well development at each location. Groundwater 
analytical results are not included in this report. 
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4 Waste Management 

Waste from individual wells was managed according to DOE/RL-97-01, Interim Action Waste 
Management Plan for the 100-HR-3 and 100-KR-4 Operable Units, as amended by TPA-CN-623. Waste 
generated during drilling activities included drill cuttings, decontamination water, and miscellaneous solid 
waste. 

4.1 Vadose Zone Cuttings 

All vadose zone drill cuttings from above the historic high water mark were contained in designated roll 
off boxes. The roll off boxes were periodically surveyed by Radiological Control Technicians and 
Industrial Hygiene personnel and transferred to Environmental Restoration Disposal Facility for disposal. 
Miscellaneous solid waste associated with vadose zone cuttings, including nitrile gloves, plastic bags used 
to collect drill cuttings, and other waste associated with sampling activities, were contained in clear 
plastic bags and placed in the designated roll off box . Roll off boxes were transported to the 
Environmental Restoration and Disposal Facility for disposal. This decision was made following the 
process established by CHPRC procedure SGRP-PRO-OP-50034 (GRP-EE-02- I 4.5), Returning Vadose 
Zone Drill Cuttings/Soils to the Environment 

4.2 Saturated Zone Cuttings 

All drill cuttings collected at or below the water table were released into tip dumpsters, dewatered, and 
placed in designated waste roll off boxes. Dewatered fluid was treated as purgewater. Water-absorbing 
crystals were spread over the dewatered drill cuttings to capture free liquids that could not be dewatered, 
allowing the waste container to be designated as solid waste. Miscellaneous solid waste associated with 
saturated zone cuttings, including nitrile gloves, plastic bags, and other waste associated with sampling 
activities, were containerized in clear plastic bags in the roll off boxes. Roll off boxes were transported to 
the Environmental Restoration and Disposal Facility for disposal. 

4.3 Purgewater 

Purgewater was generated during well drilling, develop·ment activities, and from water decanted from the 
tip dumpster containing satu rated drill cuttings. All purgewater was contained on site in a poly-tank or 
purgewater truck and later transported to the Purgewater Storage and Treatment Facility. 
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5 Civil Survey 

The well locations were surveyed in accordance with CHPRC procedure SGRP-PRO-SMP-52857 
(GRP-EE-01-1 .6), Survey Requirements and Techniques . Vertical survey data were recorded using 
NA VD88, North American Vertical Datum of 1988 and the horizontal coordinates were recorded using 
the Washington State Plane (South Zone) NAD83, North American Datum of 1983, with the 1991 
adjustment for horizontal coordinates. Surveyed locations of the boreholes are presented in Table 5-1. 

Table 5-1. Surveyed Well Locations 

Ground Surface 

Well Name Well ID Type 
Northing• Easting• Elevationb 

(m) (m) (Brass Cap) 
(m) 

C8290 199-K-203 Monitoring/Extraction 146848.90 569212.43 142.016 

C8291 199-K-204 Monitoring/Extraction 146572.85 568648.34 142.476 

C8294 199-K-207 Monitoring 146979.80 569409.77 141.272 

C8295 199-K-208 Monitoring/Extraction 147170.23 569291 .76 133.004 

C8296 199-K-209 Monitoring/Extraction 147065.85 572552.36 150.250 

a Northing and easting coordinates are based on Washington State Plane Coordinates NAD83, North 
American Datum of 1983. 

b Vertical Elevation values are based on NAVD88, North American Vertical Datum of 1988 and are rounded to 
0.01 m. 
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6 Well Acceptance 

Well acceptance is the final step in the well construction process and represents confirmation of meeting 
requirements of the work scope. Well acceptance also serves as the contractual completion of the fini shed 
product. 

Representati ves from Stillwater Drilling Inc. and CHPRC participated in the acceptance inspection for 
C8290, C8291 , C8294, C8295 and C8296 wells on March 25, 2015. Final well acceptance was 
documented by completion of a checklist and signatures from representatives of the drilling contractor 
and CHPRC. A Quality Assurance Work Site Assessment will be prepared to document well acceptance. 
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Appendix A 

Well Documentation for C8290 (199-K-203) 

• Well Summary Sheet 

• Borehole Log 

• Log Data Report 

• Photographic Log 

• Final Survey Report 
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WELL SUMMARY SHEET 
Start Date: 8/6/2014 

Finish Date: 2/9/2015 
Page ..!. of 1. 

Well ID: C8290 Well Name: 199-K-203 

Location: 150m NNE of 105 KE reactor Project: 2 Plus 3 Optional Wells In 100-KR-4 OU 

Prepared By: Joshua Holland Date: 3/10/15 Reviewed.! ·• M Date: 

Description 

Concrete Pad: 0.5 ft 
above ground surface (ags) 

8-in Protective Casing: 
3.10 ft ags - 1.90 ft 

below ground surface (bgs) 

Type I/II Portland Cement Grout: 
0 - 15.0 ft bgs 

3/8 in Cetco Medium Bentonite 
Chips: 15.0 - 58.5 ft bgs 

6-in I.D. Schedule 10, Type 304/304L, 
Stainless Steel Blank Casing: 

2.12 ft ags - 64.92 ft bgs 

Stainless steel centralizer installed 

Diagram 

from the top of the sump at 40 ft --1~..-!'<l...l 

intervals 

3/8 in Cetco Coated 
Bentonite Pellet Seal: 

58.5 - 61.2 ft bgs 

8-16 mesh Premier Colorado 
Silica Filter Pack Sand: 

61.2 - 161.8 ft bgs 

6-in I.D. Schedule 10, Type 304/304L, 
50-slot (0.050 in.) Stainless Steel Screen: 

64.92 - 155.01 ft bgs 

Depths are in ft below ground surface. 

Borehole drilled with 13 3/8-in O.D 
conductor casing from O - 59.5 ft bgs and 
with 11 3/4-in O.D. casing from O ft bgs -

159.5 ftbgs 

All temporary drill 
casing was removed from the ground. 

Depth in 
Feet 

A-1 

Lithologic Description (ft bgs) 

0 - 10 Gravell Sand Silt s 

10 - 20 Silty Sandy Gravel (msG) 

20 - 38 Sandy Gravel (sG) 

Gravel(mG) 

60 - 99 Sand Gravel (sG) 

Static Water Level: 72.1 ft b s (11/24/2014) 

What am I? (REV 1) 
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WELL SUMMARY SHEET 
Start Date: 8/6/2014 

Finish Date: 2/9/2015 
Page .2.. of .2. 

Well ID: C8290 Well Name: 199-K-203 

Location: 150 m NNE of 105 KE reactor Project: 2 Plus 3 Optional Wells In 100-KR-4 OU 

d Date: 3/10/15 ReviewedJl9. MEHRE Date: 

Signature: 

Description 

8-16 mesh Premier Colorado 
Silica Filter Pack Sand: 

61.2 - 161.8 ft bgs 

Diagram 

tl~~;~;;;_>· 
..... .... 
. ·, :·· .. ·. 

6
-~:~~•-~~:!t:t!~~~==e;n~--1--+.:,I:,;} ~l \.•.'.~~~; =:::r. 

M.92 - 1~.01 ftb~ l!l!i 

Stainless steel centralizer installed 
from the top of the sump at 4-0 ft 

intervals 

6-in I.D. Schedule 10, Type 304/304L, 
Stainless Steel Sump: 
155.01 - 160.02 ft bgs 

Depths are in ft below ground surface. 

Borehole drilled with 13 3/8-in O.D 
conductor casing from O - 59.5 ft bgs and 
with 11 3/4-in 0.D. casing from 0 ft bgs -

159.5 ft bgs 

All temporary drill 
casing was removed from the ground. 

Si 

Depth in r---,C..-,------------ --------1 
Feet Graphic 

Log Lithologic Description (ft bgs) 

90 Gravel sG 

100 
Gravel mG 

Gravel (sG) 

110 

120 

130 

140 

150 

160 

170 

What am I? (REV 1) 
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BOREHOLE LOG I Page_/_ of _/2__ 

I Date:[j/l/N 

Well ID: C g-.;790 I Well Name: /99-k-d O 3 Location: ISOM NNE of 105 k~ r~a•tOV' 

Project: d + ~ well~ in I 00-lvR-t..i Reference Measuring Point: <?,rouYJJ l,evd 

Sample Sample Description Comments 
Depth Graphic 
(Ft.) Type Blows Log Group Name, Grain Size Distribution, Soil Classification, Derith of Casing, Drilling Method, 

No. Recovery Color, Moisture Content, Sorting, Angulari~CMineralogy, Me hod of Driving Sampling Tool, 
Max Particle Size, Reaction to I Sampler Size, Water Level 

0 ·-· 0-10' Gro..v!!ll"I s,.,..,,1, •ul+ ( o..sM) ;;s,. ~t-.. wL ;J.rft. S'Q...«. "'. 5 ff ch·dl Olld. o- .-o-:- G, - ✓ t,n.l.\., ton! c-lr,;v., hn~\ - - .. -0 55,-, Y'll•cC l7v-n.vPI: m .... , 50-- -· •-=--~-"" RS'- , ... 11 

- _o- ~- SR.MS. Sand: loo1, 11,., Jo,:J,1, ;,. ,/w.r. d.S 'y 'll~ \QJ--q rb, ('1Hino - . - · 
o\iv~ 6Yo1Nn wi~·1\- gi,-.. 1.,..1, "'•= Uri 

_) 

~-?-~ -
6>o. s' OtM ;;;,oM.., lora~ ('oUI.-- b~~~ ~- G, @ b' larD.e coWe, d",lf,·o,H h, o.d.v~"'G r,ui"'" --~ u ..; 

- -o-. : __ o 
- -. 

(j) R-W' oc.d . robblP . 0 
- o--o:.. 
- -C!-g.o ... O•Q~ ,.,-,Ml J,, ~b 10- " ,e.:o5 LO-¥>' ~ <:an:1-< Q~vel (-t't!G) l,S,., ~v-o.vel ao,. - l"llmoiltU'l"f' liw.\ ~l..,. to ~.,;-g; ca .. A ( 5% ::,., ,.J. Gr-':',..,\! ?0-.. ..,.,.. .90i! bcua\f VF-F~ 

.._, 

- .OO-"c r\u1~ ~UPnNIHon t.,or-h-

C-vr(b;ri .. .i .. i) .>;Jo .... ~ llR-R ~ L..10"''°' - 1-- 1.-lft·A- .... ··-1-- 0 ts 
-

b,·o _o ~a¥Jd!' 1/F-VC. P, 9n,,. i ... ~.1+ ~A-R ~ <; V s'h n-. •1\. i,. .... • ...:O • 
ll"f,-u .,,.,..i,.\o, 1•.~ I/ i,/d J,•.,.•1- ,..-,1,,,._:") ~~•A-IS-

,... ).O·.0' 
I:> - · HCIJ .-Yi. ""' {' ,.('/} ,.. __ \. ,_ 2 3

"'"' in,,:,,t-. ,, - o·.~- ®/5' /t,M 11IJ1e bro~.,(;)$ Y S/f) " J - 0: -0 • .... . 
r-, . • - .:...oo 

- ·. o· 
K; 

o-o •._,I ao-~Jt• C!,,,...J ........... vel (S6) 711'. ,......,,.v"I ::10,.. s,..,.J @.:in• Jrcl\-,.,..\,. 1'1' 
~0- ·o oo .. 1ni~: · ~ '"' 

- • <:? l a ' • We,.~\~ Y'\411•.f.r,.,.., Jo'7. £,.,.,H VFP-V<!P. ~o~. ~11-\.JR. S-1: JO!. bq~lt, VF-~c 1'! A. ct.5 Y 3/r} . - · .. O 
OQ.!, Verv. ~Q..+r- 41!ra.~is~ br.,...,.._. Moisf vio r.,..., H\!1 Ro.~ - i· ·;-

rl,,.~ vi.cJ.u~ -. 0( - f?'i"c. (6) ;551 p) ~S 1 d~\\rn-\,f', T1--as- G r>11ul A>~--,. ,f. !>"• 11\a ,.1A ... 

00· .. 
.., 

-
- CY( 00 . - . • _C>C). 

- ·a·ol 
- ··00 

30- G 
0 . ..... ~~o' s,.nJ: hnr~lt o/. ~-./, -t O go,. _:) .s Yi. SA bleat.I-< )CO' 

- O· j 
Q-0 

- •O 
) ~Oc 

- o.-
@!)',, 1 

l?v-n~'ll~cl i,,;1-,,,.~lol f' - ):og 
3S-G ·o . , .@ 3S' Gro.""\~!'?51. f'eb1<.1 ~ c;iuo.f'R.,lod c>,-,.ntrv;I- ~hlO_; ftM _A(l,.,r~.,.. ~ 

o ·o < _(~f'lon.-t~ 70'/. f,.{< ;, tra~o m,Cn /n, .• _ ..... ..,,1, nln.\ti<. ct..~ A \;t~loql,\ - -- 1 ,,/ 0cc: \ 1 - ~ L Y',bn Hf'l 
1 

../ 16) ~ 'i I ~,l cll"vlll"o,h til..rll!!r C>' o., - ) , ·o·-:= So.ul forN..+:- .. i5 f:Q\.,.j, G YYJ,,.tr1;r: a....,u:1\..i,rQwn o! .SY5/-;J - ~·o: ('(nu~ o\;v"e (,~,, 
u .., 

J.~ r <th 
Reported By: 0os~14 ..._ \io\\a~ 

v 
Reviewed By: l<·ev 1"- 0 e -ro.. ",-\V-CI ""'-

Title: Geolc.D1(lf Title: ~/. /2~olu r11 s-f...., 

Signature: OJ ~ I Date:?;// /I lf. Signature: ~ ({ A.- I Date: 'I-~ -,r 
" ' 

A-6003-642 (03/03) 

A-3 



SGW-59027, REV 0 

BOREHOLE LOG Page _Fl_ of _5_ 

Date:& JI { 

Well ID: C 8J90 Well Name: /9?-fr-d03 Location: I.Vf"I NNE '1f /05 frE 'f'eoc tor 

Project: c) + 3 wells- illl loO-h-R- Reference Measuring Point: ~vt,un°' level. 
Comments Sample Sample Description 

Depth 1----.----1 Graphic-------------------------------< 
(Ft.) Type Blows Log 

40 G 

s-o G 

s-s G 

G 

tio G 

1::,5 G 

10 G 

'15 G 

No. Recovery 

0 . . 0 ~~~;9---J!..t.:.:~::U...,..[!ISl~~...nl:..I.JJ~~.__-4!~~!!!!,!;~~~~~liad!J 
• ·• ._ .. ""'""y-...._..,.,_,l'l"-'-"'~1-,:.c.c..,,:;L...L-""-'-'...__----------1--""-..ILJ~~~_J_~=:i....u~---1 
¥ O.·. 
: • '<) · ~=~.:,.><-:....i.L""-"'-.......__.,,.,."""""".L....J ...... """""~'-""-'-....__,><.JJ.:C.::..,_+-------------1 
,0' ' ~-:·o'.;_~.....,,. ........ ~ ........ .._.. ...... ___________ -1-:=-------------i 

,\•'" O,~ 
-~:o: 1------------------~~L-=:..=:>....LliL-ICL.i!.!:;""--'--"i<J-~ 

•• I 

to Q._: ~B..~..Q,:i~lli~!.L....Iclru.,t-i.:.Q!i!!:...J~~~.:1.nll4il~~~~~~~s!:.,;;,;;.;;.:;,;;.i!;i;;;; . : ·o ". ~-~=~.sa:.:L.-------------I-I-L..!1£--=-.L..:,,,L.JL.l,;;d:.Ll,d.!.:5:..--L,;L__-1 

iJ1 ~ ,.g ·~.rl-----------------W~l....Q~~:il!d:il'.t~~~-1 
l--..J6..-1'...J O -; 

. o• 
~~- _ ... -,, \ ., . 1--:--:--,------------------+'=c...:.::::......c-=..:,:__,"""'19"'1.L.LLt.!,_--f 

Date:S,',Jt,)/ Date: t'-{, -t,r 

A-6003-642 (03/03) 
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Project: 

Sample 
Depth 1---------l 

(Ft.) Type Blows 
No. Recovery 

80 G 

Fw ~~3, 
ICXJl'o 

u G 

90 

I~ 

l\O 

F ;)81,., 
looo/ .. 

l15 

SGW-59027, REV 0 

BOREHOLE LOG 

Location: \5'0 n, NNf of !OS k6 
Reference Measuring Point: 9roc.r,,d I~{ 

Comments 

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

Sam ler Size, Water Level 

oo . 
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0 . .0. 
·o ~----------------4=..L...L-!._L_:,~=i.:._------l 

O· Of-,,~=..--------------..----------i 0 ·: ~~~~~~--------1 
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SGW-59027, REV 0 

BOREHOLE LOG Page~of-2__ 

Well ID: C 'lf~90 Well Name: /99-k-d03 Location: )50 /YI NN'f of 105 kt ttQdor 

Project: + 3 we\\s ih I W-/"(R-Y OU Reference Measuring Point: '3'rt:11,t~ level 
Sample 

Depth 1-----.-----i 

(Ft.) Type Blows 
No. Recovery 

G 

G 
lct5 G 

l10 G 

13S G 

ic.io G 

1S5 

. O· 
··. o· 

Comments 

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

Sam ler Size, Water Level 

C) I t--------------------1----------~ 
0 , 01-~------------------~-------~ · o · @50' 0 • , i--;:::::.....t='---.....,,,..-"-'--"-'-"""¥1-"'---l...__,,..y.J,l~q_.wLlllWIID....1,;li!!.tl../-...>,i.~---l....:::..:=~~~=~..L!!!ltllL.--I 

..,...0.:...., µ-==~~£......L...!~.l,,I.J~..!Ul~~~.L.Lc....:l:il!.!!,~--l...w.!.---ILU:.llm!'.~:iWtlll:....:2!:!.c~l!.!!.l!!lj 

~ "':., 1--LL..;,!.J--LJLLJL._U..C..U..o.......J..!.Ul.!ol!a....~.j..!.IJ;;l..L...:~LU.l!~l--lli,~~~::......:==-------I 

~~: µ.:l.l.!.l.i!J.......1.l.li!.......l::.tn....l.Qc....D~~~~.!..I1JUQ\,!L\,....::U...J¥.;!:LJ_J.L.r!..:!l...J.:.f~~_.ldl.Jl.l:,.-lli~~!....I 
..__,__ ~ 

1....r-•'-'"' f--l-L,._,,,,""-'-'-n..._..J...w.JW611........l.,.L:.:::::........L..Ll..~WJ--------I..L!..!,l!.L..!...;:>i::.....L.....:~-=::.....!;'f-!!!-..!.µ....L--1 
'-"' .._,.. '-" 

ollo.Vlc:A Reviewed By: 
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SGW-59027, REV 0 

BOREHOLE LOG I Page _i_ of ..I_ 

I Date: II/.:}, 'I /JI/ 
I Well Name: }99- /..--~03 Location: ISO l"1 f'l'N'b of 

~ 

Well ID: C8~90 \OS kE rea{tor 

Project: d+ "3 r .:e\.\s ir. IOO-k~-~ 0\/\ Reference Measuring Point: 9'f'OIA~ le...el 
Sample Sample Description Comments 

Depth Graphic 
(Ft.) Type Blows Log Group Name, Grain Size Distribution, Soil Classification, De~h of Casing, Drilling Method, 

No. Recovery Color, Moisture Content, Sorting, Angulari~CMineralogy, Me od of Driving Sampling Tool, 
Max Particle Size, Reaction to I Sampler Size, Water Level 

,.., '--C;...,..., rm ltO' Mw\ (M\ l()~n g 90% M 1"D::Jb/.S 1 -bai o., l//cJ'l/14 /LO- 'O '-C;~ $cw,,t~ VF9, Jo'J:. .('pL~,·c. Mud. i ~ Y>l"~ nlcv1;,.+,, DiW= 7J.l'v bas OVJ 11/il't)N - • 1...,-,. •\..,-,' 
'-""""",V""\ eln" f"lo/r.\, No rYh -t,., I-Ir, Po.le Ye(lo1a (5 y-gS, Co.sina sho;(a) 15.9.c; ' b<1s -

Rf'idial YP-ll,.,u C7.s YR b)g) @fM.t Driller,; n,U,,J' -
h() aallo,H /.1::i()-fo -
sfab'itt·""t ,. hear!. - / -

/ - / -
/ -

/ -
/ -

/ - / - / - / - / - / -
/ -

/ -
# -

/ -
/ - / -

/ -
/ - / - / - / -

/ -
/ -

/ -

V -
-
-

-

V -
-
-

/ 
Reported By: <Josh,IQ }b\\o.rJ Reviewed By: !<etl \or, Be V'o, ':rh-c,,-.._ 

Title:Geo\{X],of Title: ?!-r . 6-( l 1 l O c:'\ I vs-I--
Signature: d,,./ ~ I Date: ll/~s/ M Signature: )..( f-? J,.-- I Date: '-f - (, - 1 f 

- 4'1 , 
A-6003-642 (03/03) 
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Borehole Information: 

SGW-59027, REV 0 

199-K-203 (C8290) 
Log Data Report 

HGLP-LDR-803, Rev. 0 

Log Date: 2014-11-25 Filename: C8290 HG-NM 2014-11-25 Site: 100-K - -
Coordinates A St Plane DTW1 (ft): 61.25 DTWDate: 11/24114 

North m East m Drill Date TOC1 Elevation 
NIA NIA 11124/14 NIA Cable Tool 

Casing Information: 

Diameter lo. 

Stlcku ft Outer Inside Thickness in. To ft Bottom ft 
Threaded Steel 0.35 10 314 9 314 0.5 0.35 69.5 

Threaded Steel 5.4 11 314 10 314 0.5 5.4 159.5 

Threaded Steel 0.95 13 318 12 318 0.5 0.95 59.5 

Borehole Notes: 

The total depth and casing depth are provided by the onsite geologist. The logging engineer measured casing 
stick-up and casing diameter (rounded to the nearest 1/16-in.). Depth to water inside the casing was measured at 
61.25 ft by the logging engineer with an e-tape on August 25, 2014. On November 25, 2014, the depth to water 
inside the casing was measured with an e-tape at 70.3 ft. The maximum logging depth achieved was 160 ft. 

The first log runs on August 25 were conducted inside a 10 3/4-in. OD/9 3/4-in. ID casing to 69.5 ft. After logging, 
this casing was removed and replaced with a 13 3/8-in. OD/12 3/8 in. ID casing to 59.5 ft. Drilling continued with 
11 3/4-in. OD/10 3/4-in. ID casing to 159.5 ft. The second log runs on November 25, 2014 were conducted inside 
this casing. 

Zero reference is ground surface. 

Logging Eguipment 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 
2 top of casing 
3 Neutron Moisture Logging System 

Gamma IL 

11111113 

HGLP-CC-096, Rev. 0 

Gamma!H 

11111113 

HGLP-CC-097, Rev. 0 

Gamma IL 

11112114 

HGLP-CC-111 , Rev. 0 

Type: 60% HPGe SGLS 

Serial No.: 47-TP3221 IA 

Logging Procedure: HGLP-MAN-002, Rev. I 

Type: NMLS3 

Serial No.: H310700352 

Logging Procedure: HGLP-MAN-002, Rev. I 

Type: 60% HPGe SGLS 

Serial No.: 47-TP3221 IA 

Logging Procedure: HGLP-MAN-002, Rev. I 

A-8 



~ Stoller Newport News Nuclear '1£!.j A Subsidia,y of Hund"!ltOn Ingalls lnduslliH 

SGLS Log Run Information: 

Lew Run 1 

HEIS Number 1018591 

Date 08125114 

Logging Engineer Pope 

Start Depth (ft) 0.0 

Finish Depth (ft) 70.0 

Count Time (sec) 100 

Live/Real R 

Shield (YIN) N 

MSA Interval (ft) 1.0 

Log Speed (ft/min) NIA 

Pre-Verification AL209CAB 

Start File AL209000 

Finish File AL209070 

Post-Verification AL209CAA 

Depth Return Error (in.) NIA 
No fine gain 

Comments adjustments 
made 

NMLS Log Run Information: 

l,ew Run 3 
HEIS Number 1018595 

Date 08125/1 4 

Logging Engineer Pope 

Start Depth (ft) 0.0 

Finish Depth (ft) 61.0 

Count Time (sec) 15 

Live/Real R 

Shield (YIN) N 

MSA Interval (ft) 0.25 

Log Speed (ft/min) NIA 

Pre-V eri fi cation AHJ72CAB 

Start File AH172000 

Finish File AH172244 

Post-Verification AH172CAA 

Depth Return Error (in .) NIA 

Comments None 

Logging Operation Notes: 

A centralizer was installed on the sondes. 

SGW-59027, REV 0 

HGLP-LDR-803, Rev. 0 

2 Reoeat 5 6 Reoeat 
1018592 1018593 1018594 

08125114 11125114 11/25114 

Pope Felt Felt 

34.0 69.0 100.0 

41.0 160.0 I 10.0 

JOO JOO JOO 

R R R 

N N N 

1.0 1.0 1.0 

NIA NIA NIA 

AL209CAB AL229CAB AL229CAB 

AL209071 AL229000 AL229092 

AL209078 AL22909! AL229102 

AL209CAA AL229CAA AL229CAA 

0.5 low NIA l.Ohigh 

No fine gain No fine gain No fine gain 
adjustments adjustments adjustments 

made made made 

4 Reoeat 
1018596 

08125114 

Pope 

32.0 

38.0 

15 

R 

N 

0.25 

NIA 

AH172CAB 

AH172245 

AH172269 

AH172CAA 

0.0 

None 

Pre- and post-survey verification measurements met the acceptance criteria for the established systems. 
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SGW-59027, REV 0 

BA£,) Stoller Newport News Nuclear ~ A S..bs,&ary of Hunhngton Ingalls lndu11,;es HGLP-LDR-803, Rev. 0 

Analysis Notes: 

I Analyst: I P.O. Henwood I Date: I 01/07/15 I Reference: I HGLP-MAN-003, Rev. 0 

A casing correction for a 1/2-in. thick casing was applied to the log data. . 

A correction for water inside the casing was applied below 61 ft in depth for the first log runs (0 to 70 ft) on 
August 25, 2014 and below 71 ft for the second log runs on November 25, 2014. 

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 1L20131111 and 
1L20141 l 12 using efficiency functions and corrections for casing and dead time as determined by annual 
calibration. 

NMLS data are represented in counts per second. 

The HGu4 is an empirical unit of gamma activity proposed as a means to standardize gamma log response across 
multiple logging systems with different response characteristics. The HGU is defined in terms of measurements in 
the Hanford Borehole Calibration Facility, and the magnitude is selected such that 1 HGU is approximately 
equivalent to typical Hanford background activity, based on data from background samples as reported in 
Hanford Site Background: Part 2, Soil Background/or Radionuclides (DOE/RL-96-12). 

Results and Interpretations: 

No manmade radionuclides were detected. The MDLs for Cs-137 and Pu-239 are plotted on the Manrnade 
Radionuclide plot. 

The neutron moisture log primarily responds to moisture present in the surrounding formation. In general, an 
increase in count rate reflects an increase in moisture content. Moisture content may increase in sediments of 
relatively high silt or clay content. 

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

List of Log Plots: 

Depth Reference is ground surface. 

Manmade Radionuclides (0-170 ft) 
Natural Gamma Logs (0-170 ft) 
Combination Plot (0-120 ft) 
Combination Plot (110-230 ft) 
Combination Plot (0-170 ft) 
Total Gamma & Moisture (0-170 ft) 
Total Gamma & Hanford Gamma Unit (0-170 ft) 
Repeat Section of Natural Gamma Logs (34 to 41 ft) 
Repeat Section of Natural Gamma Logs (100 to 110 ft) 
Moisture Repeat Section (32 to 38 ft) 

4 Hanford Gamma Unit 
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SGW-59027, REV 0 

Stoller Newport News Nuclear 
A_,,ol..,•t --

199-K-203 (C8920) 
Manmade Radionuclides 
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S1oller Newport News Nuclear 
~5"bu<M,yo1Ho 
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SGW-59027, REV 0 

199-K-203 (C8920) 
Natural Gamma Logs 
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SGW-59027, REV 0 

Stoller Newport News Nuclear 

.. -... Man-Made 
199-K-203 (C8290) Combination Plot 
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SGW-59027, REV 0 

Stoller Newport News Nuclear 
A .c iovo,_,, 

Man-Made 
199-K-203 (C8290) Combination Plot 
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Survey File 

K. M. Whi tley 

S.J. Trent 

J .D. Mehrer 

J.B. Geiger 

B.J . Howard 

A.J. Green 

SURVEY RESULTS AND COMMENTS 

See Attached Well Survey Data Report Sheets 

A-26 

Request No. 

152-078 

File No. 

1KT14R26 

SOR PLOT 

OR 

1 

1 

1 

1 

1 

1 

DWG 

A-6006-495 (REV 0) 



SGW-59027, REV 0 

WELL SURVEY DATA REPORT 

Project: 

Date Requested : 
03/11/15 

Date of Survey: 
03/17/15 

Fluor Hanford Point of Contact: 

Description of Work: 

Obtain final survey coordinates (C/L Casing) 
and elevations of Well C8290 (199-K-203). 

Prepared By: Neil p. Fastabend 

Company: CHPRC 

Requestor: 
Kelly Whitley (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: 100K 

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

Washington State Reference Network 

Vertical Control Monuments: 

M49 (COE) and T324 (COE) 

Well ID Well Name Easting Northing Elevation 

C8290 199-K- 203 569212. 43 · 146848.90 · 

142.777-

142. 016· 

Notes: 

Center of Casing 

"X" on Rim 

Brass Survey Marker 

142 . 482 · Top Inner Casing, 
North Edge 

Elevation on Brass Survey Marker wa s 
measured to Top Domed Brass Cap in concrete . 

Equipment Used: Trimble RS RTK GPS 
Trimble DiNi 12 Level 

Surveyor Statement: 

I, Lawrence B. Munnell , a Professional Land Surveyor 
registe r ed in the State of Washington 
(Registration No . 16216) , hereby certify 
this report is based on a field surv e y 
performed by me, or under my direct 
supenrision . 

A-27 
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Appendix B 

Well Documentation for C8291 (199-K-204) 

• Well Summary Sheet 

• Borehole Log 

• Log Data Report 

• Photographic Log 

• Final Survey Report 
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WELL SUMMARY SHEET 

Well ID: C8291 

Location: 100m N of 105-KW reactor 

Prepared By: Joshua Holl 

Signature: 

Description 

8-in Protective Casing: 
2.99 ft ags - 2.01 ft 

below ground surface (bgs) 

Type 1/11 Portland Cement Grout: 
0 - 10.2 ft bgs 

3/8 in Cetco Medium Bentonite - +:I~ 

Otlps: 10.2 - 55.0 ft bgs 

6-in I.D. Schedule 10, Type 304/304L, 

Diagram 

Stainless Steel Blank Casing:---+-~~ 
2.00 ft ags - 6222 ft bgs 

Stainless steel centralizer 
installed from the top of the -t• ,;,..IK 1 

sump at 40 ft intervals 

3/8 in Cetco Coated 
Bentonite Pellet Seal: 

55.0 - 57.7 ft bgs 

8-16 mesh Premier Colorado 
Silica Filter Pack Sand: ---i-.~ 

57.7 - 163.0 ft bgs 

6-in I.D. Schedule 10, Type 304/304L, +-f~~==l 

50-slot (0.050 in) Stainless Steel 
Screen: 62.22 - 117.21 ft bgs 

pths are in ft below ground surface. 

Borehole drilled with 11 3/4-in 0.0. 
casing from 0.0 - 160.2 ft bgs 

All temporary drill 
casing was removed from the ground. 

Start Date: 8/21/2014 

Finish Date: 10/22/2014 
Page ..!. of 1. 

Well Name: 199-K-204 

Project: 2 Plus 3 Optional Wells In 100-KR-4 OU 

Signature: 

Depth in f---"'"------,------------------, 
Feet Lithologic Description (ft bgs) 

0 
0 - 23 Sand Gravel sG 

10 

20 

30 

40 

50 

60 

70 

80 

What am I? (REV 1) 
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WELL SUMMARY SHEET 

Well ID: C8291 

Start Date: 8/21/2014 

Finish Date: 10/22/2014 

Well Name: 199-K-204 

Page .2.. of l. 

Location: 100m N of 105-KW reactor Project: 2 Plus 3 Optional Wells In 100-KR-4 OU 

Prepared By: Joshua Helland loate:3/10/15 Reviewed By:J,U. MtHRER I Date: 1J'-3 ':.-/,;;-
Signature: ~ J /JJ/ Signature: ~ /'A-, ~ ' 

c/J ~STRUCTION DATA I~ GEOLOGIC/HYDROLOGIC DATA 
1---------'-----------,---------i Depth in f"----ir----------------; 

Description Diagram 

6-in 1.0. Schedule 10, Type 304/304L, 
50-slot (0.050 in.) Stainless Steel --+-+-'-'-~-+----r 

Screen: 62.22 - 117.21 ft bgs 

8-16 mesh Premier Colorado 
Silica Filter Pack Sand: ---t-11111':' 

57.7 - 163.0 ft bgs 

6-in 1.0. Schedule 10, Type 304/304L, 
Stainless Steel Blank Casing: ---t---ir·: . ...,=:l...,•"•:"'1.:.: \-'.-\:;·,": 

117 21 ft ags - 127.21 ft bgs {(tf { {{(':;{: 

6-in LO. Schedule 10, Type 304/304L, 
50-slot (0.050 in.) Stainless Steel --If-+.~~=~ 

Screen: 127 21 - 157.21 ft bgs 

Stainless steel centralizer ::: :.:~: - :~::: :.:. 
installed from the top of the~ \(}/ ){/{ 

sump at 40 ft intervals ~~~if;};~{ 
6-in 1.0. Schedule 10, Type 304/304L, /\_::·,/ ;,/._=..:.=;·,: 

Stainless Steel Sump: .?;.;/'..' }?{./ 
157.21 - 160.2 ft bgs .:·:: =:.:·:-.:.~ :.:·.:-;' ,_,:·. 

Depths are in ft below ground surface. 

Borehole drilled with 11 3/4-in 0.0. 
casing from 0.0 - 163.0 ft bgs 

All temporary drill 
casing was removed from the ground. 

Feet G;:;:c Llthologic Description (ft bgs) 

· ,_,,,., , 30 98 Sand G I ( G) 
90 _ h•_'-\;.fi:- - Ly rave s 

;It·+-----------------! 
lOO _ =.~.;~;r?i 98-103 Gravelly Sand (!!S) 

- $t;F=~ 103- 105 Gravel (G) 
- ·- ,'. , •j-;...f 

ir~,; .. :·;:·,, 105-106 Gravelly Sand (l!S) 
-r;.t :.1;},:j 106-110 Sandy Gravel (sG) 

110 -= [21({~~----------------< 
-· '.• ;~__:r'; 110- 113 Gravel (G) 

- <.jL.1:~ 113- 115 Silty Gravel (mG) 
-,-- ,-,. ;_:lcfi------"----~~------i _ p:f7i?:;,, 115-118.5 Sandy Gravel (sG) 

' 1!'-f .f.f! ' ·, 118.5- 119 Silt (M) 
- ,,-~f• ":.•·~_lf-.,~:}:,,i------~--------------, 

120 _;:;;~~~ 119-121 Sandy Silt (sM) 
t ,~·:;::.c:~-":.:-. 121- 125 Sand (S) = {{f\./.1---------,-,--- - -------1 
:\(:;_:·::':· 125-127 Gravelly Sand (gS) 

- i·~§~/i.\ 127-157 Sandy Gravel (sG) 
- ~4.~t_:t~~.~ 

130- _•r:,;?a• •. :, 1------------------! 

;itl :>----------------
140- ~-.. (;,,:._;..;_,...<!-' ----------------! 

- ,tt::?HJ_' } 157- 163 Silt (M) 
-=-=-=-

160 -~t_;.~ Straightness Test: 10/13/2014, Pass 
- - =~--~-------------! 
_-=-=--=- Total Depth: 163.0 ft bgs 

-
-

170-

-
-

What am I? (REV 1) 
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BOREHOLE LOG Page_l of_2._ 

Date: 

Well lD: Cg,)9/ Well Name: 119-/-c -i) O'( Location: /00"'7 N of l 05 kW 
Project: £9 + 3 wells ih /0O-frR - l{ OU Reference Measuring Point: 

Comments 

0 

G 

lo G 

15 6 

'7St., 

6 

G 

3o G 

Reported By: 0os-hlAC\ Reviewed By: i< e. v , "' 13 e it' .,--h -0 1,v---

Signature: Date: fJ. ;;i~ /'( Signature: Date: '{-{,, - 1f 

A-6003-642 (03/03) 
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BOREHOLE LOG Page__a_ot~ 

Date:8 

Well lD: -/-9-9 ,~~'I C8iJ9I Well Name: /99-fr.;)OL/ Location: IOO /'YI I OS {y\J read-ar 
Project: c;}+ 1 wel\s Th 100-/"f~-"'< 0(.f. 

Sample Sample Description 
Depth 1----""T"-----1 Graphic t--:::------,:-:----=---:--::-:--:::-.--:-:---:----::-::--::-:--~--:--+-::---,----c--------,-~:-:,------l 
(Ft.) Type Blows Log Group Name, Grain Size Distribution, Soil Classification, Depth of Casing, Drilling Method, 

N Color, Moisture Content, Sorting, Angularity, Mineralogy, Method of Driving Sampling Tool, 
o. Max Particle Size, Reaction to HCI Sam ler Size, Water Level 

Comments 

G 

4r G 

So G 

G 
cobble 

6o G 
0 

65 G 

7o G 

75 G 

Reviewed By: 

Title: 

Signature: Date: Plc7b/l Signature: Date: Lf -&, -J ( 

A-6003-642 (03/03) 
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BOREHOLE LOG Pagelof--5._ 

Date:8 

Well ID: C &;>91 Well Name: J n-1-<-iJO't Location: loo M N of los f<'w reactor-

Project: 4- 3, welk in I00-1-<R-~ OU Reference Measuring Point: ~1'9un<,\ S1.trf ac.e 
Sample Sample Description Comments 

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

N Color, Moisture Content, Sorting, AngularitvCMineralogy, Method of Driving Sampling Tool, 
0 · Max Particle Size, Reaction to Hi Sam ler Size, Water Level 

80 G 

8!; 6 

90 G 

9S G 

l0o 

lcr; G 
c; 

llo 

G 

IIS-

Reviewed By: 

Title: 

Date: 9/11 ft{ Signature: 

A-6003-642 (03/03) 
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BOREHOLE LOG Page_j_of--2.._ 

Date: 9, II 1./ 

Well ID: cgJ91 Well Name: l99-f<-!Y0'-1 Location: 100 h1 fV of 

Project:J ~ 3 wells rvi I 00-f.rP.-4 0 <J Reference Measuring Point: 

Sample Sample Description 
Depth 1---~----1 Graphic 1--,,....--..,...,....-~--,.~-,---=-:----,,-,--.....,...-,-,...,....__,.,=---,--+-=---,--....,...,--....,,......,.,,.,..---,---,----1 
(Ft.) Type Log Group Name, Grain Size Distribution, Soil Classification, Depth of Casing, Drilling Method, 

Color, Moisture Content, Sorting, Angularity, Mineralogy, Method of Driving Sampling Tool, 
No. Max Particle Size, Reaction to HCI Sam ler Size, Water Level 

Comments 

l~o G 

l3o 

G 

l'tc G 

IS1:> 

tss 

Reviewed By: J<.e u, "' 

Title: 5 r- G -f' cJ l t:l c 1 \ --I 

Date:£~ ( I.{ Signature: Date: tf-l.t;- I 'I 

A-6003-642 (03/03) 
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BOREHOLE LOG I Page _£_ of .2.. 
I Date: 9/Jd/J~ 

Well lD:C&J9l I Well Name: /n-k~O'f Location: loo Y"I N of IOS- k'w reactor 
ProjectB+~ we Us fh 100-1-d~ -'-< OQ Reference Measuring Point: ~roc.md S'u,-fau, 

Sample Sample Description Comments 
Depth Graphic 
(Ft.) Type Blows Log Group Name, Grain Size Distribution, Soil Classification, Deflth of Casing, Drilling Method, 

No. Recovery Color, Moisture Content, Sorting, Angulari~, Mineralogy, Me hod of Driving Sampling Tool, 
Max Particle Size, Reaction to Cl Sampler Size, Water Level 

I./''-'"' l5'7-/b3' 9;/f(/¥1) IOO¼ f'l'l1.1ol, f,o.,e VF~. o,,I TD= IB.O' ba.s on Ibo- G ............... ------ . ~ 
Q.~c::;> ~- r ,Pt.~+~- N-" +- w,., rYl1Ad i <! r\r/<uA ;c,,rr, 9/dJJ/4 -

- ~\.:--.t~: 
nln.,i.-d. c(Q..,...., l,alnt of,ve bro ,,,. (~.S V 51~\ . t_;.-.,'--:--:~ - ~~ (o) Iba' mt.d ~~11fe,,,+ ,J,,J, +a 9-SJ:. s,...,,J A~.J._,J,. DTW: ?b.~ Oh 9/;:JAIJI/ - ~~ 

'M' fo 5,t, VFg, 7s'7. fe/rtc. -
1&5"- f"Mivin ghoP fr.i\ {J.n;i.' brA9 

..J - .., 
-

(ri) I J.. ~ rl~c\krs nrl..l.,,.f £0 -
l~r,.\\,..,"'' U.::iO +,., I...,\ ____ -

- ~.,A~,,. ,h- h~. 

~ 
0 

l?o-
-

~ -
-

~~ -
l7s--

-
"--

" -
'\,. -

/80- '\. 

" -

" -

"' -
'-.._,!'H -

""' IBs-
%/aw~ -

"' -
"--

"' -

"' /?o-
I",.. -

" -
- "-.. 

"\. -

l !!f - "\. 
"\. -

- "-.. 
- ' ." 

Reported By: ~Qh.1 ,n Ho\\c.Y)d Reviewed By: k'eu 111-... 8 e v-c-, ~-{ ~ 
Title: \-\Po\oo. \J Trtle: 5",r. 

_..,, 
r:.-e.o l c1 c, ; J-( 

Signatur~ vtiV I Date:ftJd//'i Signature: k-- ~~-A~ I Date: lf-l.r I \ 
, • 

A-6003-642 (03/03) 
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Borehole Information: 

Log Date: I 2014-09-26 

Coordinates (WA St Plane) 

North(m) I East (m) 
NIA I NIA 

Casing Information: 

SGW-59027, REV 0 

199-K-204 (C8291) 
Log Data Report 

Filename: I C829l_HG-NM_2014-09-26 

DTW1 (ft): 76.3 

Drill Date TOC1 Elevation 
09119114 NIA 

Diameter (In.) 

HGLP-LDR-793, Rev. 0 

Site: I 100-K 

DTWDate: 09122114 

Total Depth (ft) Tvoe 
163 Cable Tool 

CasineTvoe Stickup (ft) Outer I Inside Thickness (In.) TOD (ft) Bottom (ft) 
Threaded Steel 4.8 11 314 I 10314 0.5 4.8 160.2 

Borehole Notes: 

The total depth and casing depth are provided by the onsite geologist. The logging engineer measured casing 
stick-up and casing diameter (rounded to the nearest 1/16-in.). Depth to water was measured at 76.3 ft by the 
geologist and confirmed by moisture logging. The maximum logging depth achieved was 161 ft. 

Zero reference is ground surface. 

Logging Equipment Information: 

Logging System: Gamma IL 

Effective Calibration Date: 11111113 

Calibration Reference: HGLP-CC-096, Rev. 0 

Logging System: Gamma IH 

Effective Calibration Date: 11/11113 

Calibration Reference: HGLP-CC-097, Rev. 0 

SGLS Log Run Information: 

L02Run 3 4 Repeat 

HEIS Number 

Date 

Logging Engineer 

Start Depth (ft) 

Finish Depth (ft) 

Count Time (sec) 

Live/Real 

Shield (YIN) 

1 depth to water inside casing 
2 top of casing 
3 Neutron Moisture Logging System 

1018510 

09126/14 

Pope 

0.0 

161.0 

100 

R 

N 

1018511 

09126114 

Pope 

100.0 

I 16.0 

100 

R 

N 

B-8 

Type: 60% HPGe SGLS 

Serial No.: 47-TP3221 IA 

Logging Procedure: HGLP-MAN-002, Rev. I 

Type: NMLS3 

Serial No.: H310700352 

Logging Procedure: HGLP-MAN-002, Rev. I 



SGW-59027, REV 0 

HGLP-LDR-793, Rev. 0 

L02Run 3 4 Reoeat 

MSA Interval (ft) 1.0 1.0 

Log Speed (ft/min) NIA NIA 
Pre-Verification AL2 18CAB AL2 18CAB 

Start File AL2 18000 AL2181 62 

Finish File AL2 18161 AL218 178 

Post-Verification AL2 18CAA AL2 18CAA 

Depth Return Error (in.) NIA 2.0 high 

No fine gain No fine gain 
Comments adjustments adjustments 

made made 

NMLS Log Run Information: 

Loe Run 1 2 Reoeat 

HEIS Number 1018512 1018512 

Date 09124114 09124114 

Logging Engineer Pope Pope 

Start Depth (ft) 0.0 20.0 

Finish Depth (ft) 76.0 28.0 

Count Time (sec) 15 15 

Live/Real R R 

Shield (YIN) N N 

MSA Interval (ft) 0.25 0.25 

Log Speed (ft/min) NIA NIA 
Pre-Verification AH1 80CAB AH180CAB 

Start File AH180000 AH180305 

Finish File AH1 80304 AH180337 

Post-Verification AH180CAA AH1 80CAA 

Depth Return Error (in.) NIA 1.0high 

Comments None None 

Logging Operation Notes: 

A centralizer was installed on the sondes. 

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

Analysis Notes: 

I Analyst: / P.O. Henwood I Date: 10102114 / Reference: / HGLP-MAN-003, Rev. 0 

A casing correction for a 1/2-in. thick casing was applied to the log data . . 

A correction for water inside the casing was applied below 76 ft in depth. 

SGLS spectra were processed in batch mode in APTEC SUPERVISOR to identify individual energy peaks and 
determine count rates. Concentrations were calculated in EXCEL template identified as 1L20131 l l l using an 
efficiency function and corrections for casing and dead time as determined by annual calibration. 

NMLS data are represented in counts per second because no calibration data exist for a 10 3/4-in. inner diameter 
casing. 

8-9 
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HGLP-LDR-793, Rev. 0 

The HGu4 is an empirical unit of gamma activity proposed as a means to standardize gamma log response across 
multiple logging systems with different response characteristics. The HGU is defined in terms of measurements in 
the Hanford Borehole Calibration Facility, and the magnitude is selected such that 1 HGU is approximately 
equivalent to typical Hanford background activity, based on data from background samples as reported in 
Hanford Site Background: Part 2, Soil Background for Radionuclides (DOE/RL-96-12). 

Results and Interpretations: 

Cs-137 was detected at 0.2 pCi/g at one ft in depth. The MDLs for Cs-137 and Pu-239 are plotted on the Manmade 
Radionuclide plot. 

The neutron moisture log primarily responds to moisture present in the surrounding formation . In general, an 
increase in count rate reflects an increase in moisture content. Moisture content may increase in sediments of 
relatively high silt or clay content. 

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

List of Log Plots: 

Depth Reference is ground surface. 

Manmade Radionuclides (0-170 ft) 
Natural Gamma Logs (0-170 ft) 
Combination Plot (0-120 ft) 
Combination Plot (110-230 ft) 
Combination Plot (0-170 ft) 
Total Gamma & Moisture (0-170 ft) 
Total Gamma & Hanford Gamma Unit (0-170 ft) 
Repeat Section of Natural Gamma Logs (100 to 116 ft) 
Moisture Repeat Section (20 to 28 ft) 

4 Hanford Gamma Unit 

B-10 
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SGW-59027, REV 0 

199-K-204 (C8291) 
Manmade Radionuclides 

137 Cs (662 keV) 239Pu (375 keV) 
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199-K-204 (C8291) 
Natural Gamma Logs 

0 MDL 
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S t.!!.!!!.;_ 
Man-Made 

199-K-204 (C8291) Combination Plot 
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SURVEY DATA REPORT 

Project No. Title 

KR-4 Well C8291 (199-K- 204) Final Survey 

Job. No. 

CACN:303412-
JPRC 

Prepared By 

N . P. Fastabend 

DESCRIPTION OF WORK 

Date 

3/18/15 

Obtained final coordinates (C/L Casing) and 
elevations of completed KR-4 Well C8291 (199-K-
20 4) inside 100K Area. 

Horizontal Coordinate System: WCS83S / 91 (Meters) 
Vertical Datum: NAVD88 (Meter s) 

Reviewer 

DISTRIBUTION 

Survey File 

K.M. Whitley 

S . J . Trent 

J.D . Mehrer 

J.B. Geiger 

B.J. Howard 

A.J. Green 

SURVEY RESULTS AND COMMENTS 

See Attached Well Survey Data Report Sheet 
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Request No. 

152-077 

File No. 

1KT13R26 
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WELL SURVEY DATA REPORT 

Project: 

Date Requested: 
03/11/15 

Date of Survey: 
03/17/15 

Fluor Hanford Point of Contact: 

Description of Work: 

Obtain final survey coordinates (C/L Cas i ng) 
and elevations of Well C8291 (199-K-204) in 
l00K Area . 

Prepared By: Neil p. Fastabend 

Company: CHPRC 

Requestor: 
Kelly Whitley (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: 10 OK 

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

Washington State Reference Network 

Vertical Control Monuments: 

lOOK-13 (CHPRC) and l00K- 14 (CHPRC) 

Well ID Well Name Easting Northing Elevation 

C8291 199-K-204 568648 . 34 · 146572.85, 

1-43. 228 

142.47 6 

Notes: 

Center of Casing 

"X" on Rim 

Brass Survey Marker 

142.932 · Top Inner Casing, 
North Edge 

Elevation on Brass Survey Marker was 
measured to Top Domed Brass Cap in concrete. 

Equipment Us ed : Trimble R8 RTK GPS 
Trimbl e DiNi 12 Level 

Surveyor Statement: 

I, Lawrence B. Munnell , a Professional Land Surv e yor 
registered in the State of Washington 
(Registration No . 16216), hereby certify 
this report is based on a field surv e y 
performed b y me, or under my direct 
super-0 i sion . 
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Appendix C 

Well Documentation for C8294 (199-K-207) 

• Well Summary Sheet 

• Borehole Log 

• Log Data Report 

• Photographic Log 

• Final Survey Report 
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WELL SUMMARY SHEET 

Well ID: C8294 

Location: 250m NE of 105 KE reactor 

Signature: 

Start Date: 12/1/2014 

Finish Date: 2/10/2015 

Well Name: 199-K-207 

Page_!_ of 1. 

Project: 2 Plus 3 Optional Wells In 100-KR-4 OU 

Signature: 

1--------------~--------j Depth in 1-------'-~----------------l 

Description 

8-in Protective Casing: 
3.01 ft ags - 1.99 ft 

below ground surface (bgs) 

Type I/II Portland Cement Grout: 
0-14.1 ft bgs 

3/8 in Cetco Medium Bentonite --H~ 

Chips: 14.1- 59.4 ft bgs 

6-in 1.D. Schedule 10, Type 304/304L, 

Diagram 

Stainless Steel Blank Casing: --+~RJIII~ 

2.00 ft ags - 63.80 ft bgs 

Stainless steel centraliz.er 
installed from the top of the 

sump at 40 ft intervals 

3/8 in Cetco Coated 
Bentonite Pellet Seal: 

59.4 - 60.4 ft bgs 

6-12 mesh Premier Colorado 
Silica Filter Pack Sand: 

60.4 - 155.5 ft bgs 

6-in 1.D. Schedule 10, Type 304/304L, 
40-slot (0.040 in.) Stainless Steel 

Screen: 63.80 -148.80 ft bgs 

Depths are in ft below ground surface 

Borehole drilled with 13 3/8 0.D. 
conductor from Oto 59.5 ft bgs and 

11 7/8-in 0.D. 
casing from 0.0 - 153.1 ft bgs 

All temporary drill 
casing was removed from the ground. 

Feet 

0 

10 

20 

30 

40 

50 

60 

70 

80 

C-1 

Graphic 
Log Lithologic Description (ft bgs) 

•.:}~·,;},~ 0- 25 Sand Gravel 

-~:/;.~;>1:f ?i-----------------t 
Jr~!!.~:· ... ______________ ___, 
:::~:?::,__ _____________ _ 
'{!.' < :'\..;-- 25- 30 Gravel (G) 

t ~-t Ji----------------t 
=:·i_. ; .:.:.=: ·· 30- 35 Sand Gravel (sG) 

:f;i; -1-· --- - ------------t 

.·,:=t :'; 35-45 Gravel (G) 

~;~lSt---------------
·.·: ;·. '~.> ~~· -------- --------i :t~r~ 55 &nd ~ave!,~ 

.... ·,:: ,., .:~-;: ,, ,. 
/:S:.:: :t·-1-5_5 ___ 6_0_G-ra_v_e_l _(G-)------- - --1 

;::~;r /1---- - ---------------l 
\ '. fr 60- 85 Sandy Gravel (sG) 

-:r"::::: ______________ ---1 

;(:~1; Static Ware,c level, 682 ft bgs (12/9/2014) 
!:: ~-_;~:;;:.1 p 
--{ ,r_i:=: •:•::f t-----------------f 
· .. ::-:: ... -,._:.r/r 
~::~---~:-::.:.·I·-----------------! 

/{ -t::,;,1--------------------l 
:}]?~+-----------------i 

85- 92.5 Gravel (sG) 

What am I? (REV 1) 



SGW-59027, REV 0 

WELL SUMMARY SHEET 

Well ID: C8294 

Start Date: 12/1/2014 

Finish Date: 2/10/2015 

Well Name: 199-K-207 

Page -2.. of .2. 

Location: 250 m NE of 105 KE reactor Project: 2 Plus 3 Optional Wells In 100-KR-4 OU 

Prepared By: Joshua Holland I Date: 2/25/15 Reviewed By: J_wl MEHRER I Date: i:J-'3-1, 
Signature: /J.1, A/ Signature: ~ ~~·~---

,....CONSTlttJCTION DATA /4EOLOGIC/HYDROLOGIC DATA t--------------.-----------1 Depthin 
Description Diagram 

6-12 mesh Premier Colorado 
Silica Filter Pack Sand: ----H-.,,. 

60.4 - 155.5 ft bgs 

6-in I.D. Schedule 10, Type 304-/304L, 

40-slot (0.040 in.) Stainless Steel -1-¥.,..E~. 
Screen: 6.3.80 -148.80 ft bgs 

Stainless steel centralizer 
installed from the top of the 

sump at 40 ft intervals .:•:/~:,\ :J·:;-.:,.;: 

. "',§li tf\Yi'. 
6-m 1.D. Schedule 10, Type 304/304L, ::;:°!.~,--C{:•:\;_~ 

Stainless Steel Sump: \\,/~/ !.)/:\: 
148.80-153.80 ft bgs ::: :.· ~_·_::;. '.~~::::/:~.: 

~i-:D\~kG?}t};~; 

Depths are in ft below ground surface. 

Borehole drilled with 13 3/8 O .D. 
conductor casing from Oto 59.5 ft bgs 

and 11 7/8-in O.D. 
_ ___ .casing from 0.0 -153.1 ft bgs 

All temporary drill 
casing was removed from the ground. 

Feet Graphic 
Log Lithologic Description (ft bgs) 

90 
____;,'.-:' /- '> 85- 92.5 Gravel (G) 

- . ...... -'~~ J .( ·, / 1: 
- .L'Ji~1-9-2_.5 ___ 95_S_il_tyG_r_a-ve-l-(mG--)----------i 

-~; _",;;,: 95- 140 Sandy Gravel (sG) 

,oo - :~i~l.«-: ------------------t 

: l:~-1---------------­
llO = i~~f---------------~ 
120-= Jt ?::\.'1-------------------1 

130 ~lif.i•·J------------ - - ------l 

140 ~,}~~\.I-:--------------
?(:->:: 140-150 Gravelly Sand (gS) 

1~ : ;; i{:1-------------------1 
~~~ 150- 155.5 Silt (M) --= -_-->------~----------< 

_§:-_==---~.,__ _______ ______ __. 
~=~ - 1-----------------1 

160-
Straightness Test 1/28/2015, Pass 

- Total Depth: 155.5 ft bgs 

-
-

170-
-
-

What am I? (REV I ) 
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BOREHOLE LOG 

Well Name: l99-k~~o7 Location: SOm NE 
00-h·R 1.-1 Ov\ Reference Measuring Point 

Sample Sample Description 
Depth 1-----r------i Graphic ,-...,.----,-.,..--.,.......---------,--,----,,--,-..,,.,...--,,------+-------------1 
(Ft.) Type Blows Log 

No. Recovery 

0 

5 G 

10 G 

\s G 

3 G 

~s G 

Date: IJ ~ l'i Signature: • DateJ-Z'f-if' 

A-6003~2 (03/03) 
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BOREHOLE LOG 

Location:<950 WI 

Reference Measuring Point: 

Comments 
Depth 1---.....----1 

Sample Description 

(Ft) 

LfO G 

1iS G 

50 

55 G 

bO G 

bS (:; 

7o 

75 G 

. ' 
9: D. )--;.>!.-'-'..><.JU....,,,<Wll,4....>,""""~-'-"-..J.J.(.~-loaU.,...,_l,.LIC.,.......___+-"'_,_,__'-""l'~ ....... .u.,_-----1 
,Q .o ................... _._-=+-><"'------------------------1 
·. o· ------------------------

0 . 
. . 0 ------------------------------4 
0 .. l---"'-.....:.....:'-"--"""""'t!IL-....... ULLJ""l--'=-=-,_....------+-----------1 . ' 
· O 

0. 01-------------------+-----------1 
00 

, 0, 

s+ 
Date: I lo lij Signature: 

A-6003-642 (03/03) 

C-4 



SGW-59027, REV 0 

BOREHOLE LOG 

Well ID: CSc19'1 Location: 

Project:o+ Reference Measuring Point: 

Sample Sample Description Comments 
Depth f---~---1 Graphic t------,-,--------------------------+-----------------
(Ft.) Blows Log Depth of Casing, Drilling Method, 

Method of Driving Sampling Tool, 
Sam ler Size, Water Level 

Bo 

85' 6 

9o G 

95 

IOo 

105 

1/0 

l!S 

6 

G 

G 

G 

G 

F'.J iJJO 
S 100% 

Reviewed By: 

Title: 

Date: I~ Jl l'-1 Signature: Dete:J- Z l/- 1) 

A-6003-642 (03103) 

C-5 



SGW-59027, REV 0 

BOREHOLE LOG Page...!i.__of_!i_ 

Location:JSO h'l /./ e o-f- ..,,-eac-hr 
Project: Reference Measuring Point: l"O\.l>'l d / eve I 

Sample Sample Description Comments 
Depth t----.-----1 Graphic 1--------------------+-----------~ 
(Ft.) Type Blows Log Group Name, Grain Size Distribution, Soil Classification, Der,th of Casing, Drilling Method, 

N Color, Moisture Content, Sorting, Angularitv.i..Mineralogy, Me hod of Driving Sampling Tool, 
0

· Max Particle Size, Reaction to HL,J Sam ler Size, Water Level 

l«O G 

1c1s G 

130 

:·O·:, l· I ------------------ -------l 

135 

l~s G 
. ; \-.'· "o-· 
0 '' . 

·c:i 'C) • 

. 6 : 0 . 
. . o , . 

~1· 3s9 
. :b':~: 

/50 
o' .', a · 

10o,-. ~~ .... ~•"-" 
~ --· ·------~ - ~ ~-::... 

1S5 G -....... -_____ ,,,_ 

Reviewed By: 

Title: 

Date: icl I l'-1 Signature: \ 

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

Borehole Information: 

Log Date: I 2015-0 1-05 

Coordinates (WA St Plane) 

Nortb(m) East (m) 

NIA NIA 

Casing Information: 

SGW-59027, REV 0 

199-K-207 (C8294) 
Log Data Report 

Filename: I C8294_HG-NM_2015-01-05 

DTW1 (ft): 64.35 

Drill Date TOC2 Elevation 
12131114 NIA 

Diameter (In.) 

HGLP-LDR-818, Rev 0 

Site: I IOOK 

DTWDate: 01/0511 5 

Total Dentb (ft) Tvne 
155.5 Cable Tool 

Casin2Type Stickup (ft) Outer Inside Thickness (In.) Top (ft) Bottom(ft) 
Threaded Steel I 13 318 12 3/8 1/2 1 59.5 

Welded Steel 2 I I 718 10 314 9/1 6 2 153.1 

Borehole Notes: 

The onsite geologist provided the total depth and casing depth. The logging engineer measured casing stick-up and 
casing diameter (rounded to the nearest 1/1 6-in.). Depth to water inside the casing was determined by the logging 
engineer using an e-tape. The maximum logging depth achieved was 153 ft. 

Zero reference is ground surface. 

Logging Equipment Information: 

Logging System: Gamma IL 

Effective Calibration Date: 11112114 

Calibration Reference: HGLP-CC- 11 1, Rev. 0 

Logging System: Gamma IH 

Effective Calibration Date: 11113114 

Calibration Reference: HGLP-CC-112, Rev. 0 

SGLS Log Run Information: 

Loe Run 
REIS Number 

Date 

Logging Engineer 

Start Depth (ft) 

Finish Depth (ft) 

Count Time (sec) 

Live/Real 

1 depth to water inside casing 
2 top of casing 
3 N troM ' tu Lo . S t -- -

3 
1018605 

12108114 

Spatz 

0.0 

60.0 

100 

R 

4 Reneat 
1018606 

12108114 

Spatz 

35.0 

41.0 

100 

R 

Type: 60% HPGe SOLS 

Serial No.: 47-TP32211A 

Logging Procedure: HGLP-MAN-002, Rev. 1 

Type: NMLS3 

Serial No.: H31 0700352 

Logging Procedure: HGLP-MAN-002, Rev. 1 

5 6Reneat 

1018607 1018608 

01105115 01105115 

Spatz/Felt Spatz/Felt 

59.0 90.0 

153.0 100.0 

100 100 

R R 

A SUBSIDIARY OF HUNTINGTON INGALLS INDUSTRIES 
2439 Robertson Drive • Richland, WA 99354 • Telephone (509) 376-6455 • www.stoller.com 
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SEJ HGLP-LDR-818, Rev 0 

Stoller Newport News Nuclear 

Loo Run 3 4 Reoeat 5 6Repeat 
Shield (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-Verification AL230CAB AL230CAB AL232CAB AL232CAB 

Start File AL230000 AL230061 AL232000 AL232095 

Finish File AL230060 AL230067 AL232094 AL232105 

Post-Verification AL230CAA AL230CAA AL232CAA AL232CAA 

Depth Return Error (in.) NIA 0.0 NIA 0.0 

No fine gain No fine gain No fine gain No fine gain 
Comments adjustments adjustments adjustments adjustments 

made made made made 

NMLS Log Run Information: 

LnoRun 1 lReoeat 7 8Reoeat 
HEIS Number 1018609 1018610 1018611 1018612 

Date 12108114 12108114 01105/15 01105115 

Logging Engineer Spatz Spatz Spatz./Felt Spatz./Felt 

Start Depth (ft) 0.0 15.0 59.0 60.0 

Finish Depth (ft) 60.25 21.0 64.5 62.0 

Count Time (sec) 15 15 15 15 

Live/Real R R R R 

Shield (YIN) N N N N 

MSA Interval (ft) 0.25 0.25 0.25 0.25 

Log Speed (ft/min) NIA NIA NIA NIA 
Pre-Verification AHl89CAB AHI89CAB AH191CAB AH191CAB 

Start File AH189000 AH189242 AH191000 AH191023 

Finish File AH189241 AH189266 AH191022 AHl91031 

Post-Verification AHI89CAA AH189CAA AHl9ICAA AH19ICAA 

Depth Return Error (in.) NIA l.5high NIA 0.0 

Comments None None None None 

Logging Operation Notes: 

A centralizer was installed on the sondes. 

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

Analysis Notes: 

I Analyst: I P.D. Henwood I Date: I 01120115 I Reference: I HGLP-MAN-003, Rev. 0 

Casing corrections for a 1/2-in. thick casing from ground surface to 59 ft and for a 9/16-in. thick casing from 60 to 
153 ft were applied to the log data. 

A correction for water was applied below 64 ft in depth. 

A SUBSIDIARY OF HUNTINGTON IN GALLS INDUSTRIES 
2439 Robertson Drive • Richland, WA 99354 • Telephone (509) 376-6455 • www.stoller.com 

C-8 



SGW-59027, REV 0 

HGLP-LDR-818, Rev 0 

Stoller Newport News Nuclear 

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 1L20141 l 12, using an 
efficiency function and corrections for casing and dead time as determined by annual calibration. 

NMLS data are represented in counts per second. 

The HGu4 is an empirical unit of gamma activity proposed as a means to standardize gamma log response across 
multiple logging systems with different response characteristics. The HGU is defined in terms of measurements in 
the Hanford Borehole Calibration Facility, and the magnitude is selected such that 1 HGU is approximately 
equivalent to typical Hanford background activity, based on data from background samples as reported in 
Hanford Site Background: Part 2, Soil Background for Radionuclides (DOE/RL-96-12). 

Results and Interpretations: 

No rnanmade radionuclides were detected in the borehole. MDLs for Cs-137 and Pu-239 are plotted for the entire 
borehole. 

The neutron moisture log primarily responds to moisture present in the surrounding formation. In general, an 
increase in count rate reflects an increase in moisture content. Moisture content 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 (0-160 ft) 
Natural Gamma Logs (0-160 ft) 
Combination Plot (0-120 ft) 
Combination Plot (110-230 ft) 
Combination Plot (0-160 ft) 
Total Gamma & Moisture (0-160 ft) 
Total Gamma & Hanford Gamma Unit (0-160 ft) 
Repeat Section of Natural Gamma Logs (35 to 41 ft) 
Repeat Section of Natural Gamma Logs (90 to 100 ft) 
Moisture Repeat Section (15 to 21 ft) 
Moisture Repeat Section (60 to 62 ft) 

4 Hanford Gamma Unit 

A SUBSIDIARY OF HUNTINGTON INGALLS INDUSTRIES 
2439 Robertson Drive • Richland, WA 99354 • Telephone (509) 376-6455 • www.stoller.com 
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SGW-59027, REV 0 

199-K-207 (C8294) 
Manmade Radionuclides 

137 Cs (662 keV) 
0 
0 
0 

0 

I o"o I 
_____ J __ f ___ L ____ _ 

I 0
o I 

I g I 
I 0

0 I 
-----• --1---~-----

I g I 
I c°o I 
I g I 

-----•-- ~ --~-----
1 C,: I 

I "o I 
I 

0

g I 
-----4--~ --r----­

l i I 
I 'ii I 
I o"o I 

-----4--~ ---r-----
1 "oo I 

I °o I 
I g° I 

-----• ---~- ~r-----
1 'l. I 

I 
O 

g I 
I g I 

-----~-----~r-----
1 o

0 
I 

I og I 
I oo I 

-----~-----~r-----
1 ° o I 
I 8 I 
I o o I 

-----~---- ~ r-----
1 g I 

I o 
O I 

I 
0

g I -----,-----~r-----
1 / 1 
I g I 
I ~ I -----,---- ~ r-----
1 °

0 

o I 
I oo I 
I go I 

-----,-----~r-----
1 ° o I 

I g I 
I o

0 I -~ -- l : ____ _ 
~ 'l. I 

I g l 
I "o I 

None Detected 0
: 1 

-----~-----~ -----
1 % 
I 1 
I I 

10-1 10° 
pCi/g 

101 

239Pu (375 keV) 
0 
0 
0 

0 
0 

og I 
__ o-----~---------

g I 
} I 
'l.o I 

-- ~ ----~---------:o I 
0

o I 
'i,o I 

---~ ----~---------0: I 
o

0 I 
g° I 

---~ ---~---------g I 
o

0 I 
og I 

---~ ----~---------
g I 

i I 
0
o I ----¾--- o- 1---------

~o I 
g I 

'l,0 1 
-- - - - - --g--1---- - -- - -

"o I 
o: I 
~I 

-- - - - - - - -:;-1---- - -- - -
gl 
g1 
gl 

- - - - - - - - t-1- - - - - - - - -
o: I 

0
o I 
j, 1 

--------~ ---------
000 I 
c° I 
~ I ------- 0--1---------

\ '1 
} I 

0
o I 

g..._l 
0ol 
g! 
cl'I 
t 1 
~ 

OJ' I 
gl 

_.'1 
°o l 

None Detected ;o1 
-------- ~----------

104 

1 °o 
I o 

I 

105 

pCi/g 

Zero Reference - Ground Surface 

C-10 

0 

10 

20 

30 

40 

50 

60 

70 --Q) 

~ -80 .c -0.. 
Q) 

0 
90 

100 

110 

120 

130 

140 

150 

160 
106 



Sioller Newport News Nuclear ~-'l' .......... ln&olll-

SGW-59027, REV 0 

199-K-207 {C8294) 
Natural Gamma Logs 
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Man-Made 

SGW-59027, REV 0 

199-K-207 (C8294) Combination Plot 
Radionuclides 
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A~oitt. oningoll,.-.,. 

Man-Made 

SGW-59027, REV 0 
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SURVEY DATA REPORT 

Project No. Title 

KR-4 Wells C8290,C8294,C8295 & C8296 Final Surveys 

Job. No. 

CACN:303412-
JPRC 

Prepared By 

N.P. Fastabend 

DESCRIPTION OF WORK 

Date 

3/19/15 

Obtained final coordinates (C/L Casings) and 
elevations of completed KR-4 Wells C8290 (199-K-
203), C8294 (199-K-207), C8295 (199-K-208) and 
C8296 (199-K-209) . 

Horizontal Coordinate System: WCS83S/91 (Meters) 
vertical Datum: NAVD88 (Meters) 

Reviewer 

DISTRIBUTION 

Survey File 

K.M. Whitley 

S.J. Trent 

J .D. Mehrer 

J.B. Geiger 

B.J. Howard 

A.J. Green 

SURVEY RESULTS AND COMMENTS 

See Attached Well Survey Data Report Sheets 

C-26 

Request No. 

152-078 

File No. 

1KT14R26 
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DWG 
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WELL SURVEY DATA REPORT 

Project: 

Date Requested: 

03/11/ 15 

Date of Survey: 

03/17 /15 

Fluor Hanford Point of Contact: 

Description of Work: 

Obtain final survey coordinates (C / L Casing) 
and e l e vations of Well C8294 (199- K-207). 

Prepared By: Neil p. Fastabend 

Company: CHPRC 

Requestor: 

Ke l l y Whitley (CHPRC) 

Surveyor: 

La wrence B. Munnel l (CHPRC) 

Survey Co. Point of Contact: 

Neil P . Fastabend 

Horizontal Datum: NAD83 (91) 

Vertical Datum: NAVD88 

Units: Meters 

Hanford Area Designation: lOOK 

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

Washi ngton State Reference Network 

Vertical Control Monuments: 

M49 (COE) and T324 (COE) 

Well ID Well Name Easting Northing Elevation 

C8294 199-K- 207 569409 . 77 146979 . 80 -

142 . 061 · 

141.272" 

Notes: 

Center of Casing 

"X" on Rim 

Brass Survey Marker 

141 . 767· Top Inner Casing, 
North Edge 

Elevation on Brass Survey Marker was 
measured to Top Domed Brass Cap in concrete . 

Equipment Used: Trimble RS RTK GPS 
Trimble DiNi 12 Level 

Surveyor Statement: 

I, Lawrence B. Munnell, a Professional Land Surv e yor 
registered in the State of Washington 
(Regi stration No. 16216), hereby certify 
t h is report is based on a field surv e y 
performed by me, or under my direct 
superv ision. 

C-27 
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Appendix D 

Well Documentation for C8295 (199-K-208) 

• Well Summary Sheet 

• Borehole Log 

• Log Data Report 

• Photographic Log 

• Final Survey Report 
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WELL SUMMARY SHEET 

Well ID: C8295 

Start Date: 12/3/2014 

Finish Date: 2/25/2015 

Well Name: 199-K-208 

Page.1.. of l 

Location: 600m SW of KE Pump and Treat Project: 2 Plus 3 Optional Wells In 100-KR-4 OU 

Prepared By: Joshua Ho d Date: 3/3/15 Reviewed B 

1---------------~-------~ Depthin 1-~£....,,--------- ----- - - ---1 

Description Diagram 

Concrete Pad: 0.5 ft ---1~~6"' 
above ground surface (ags) :;;;,;;~---';:> ;::,, ;;i 

8-in Protective Casing: 
2.96 ft ags - 2.04 ft 

below ground surface (bgs) 

Type 1/11 Portland Cement Grout: 
0 - 13.4 ft bgs 

3/8 in Cetco Medium Bentonite 
Otlps: 13.4 - 32.6 ft bgs --+II~ 

6-in 1.0. Schedule 10, Type 304/304L, 
Stainless Steel Blank Casing: --+-R~~ 

2.00 ft ags - 36.78 ft bgs 

3/8 in Cetco Coated 
Bentonite Pellet Seal: 

32.6 - 33.4 ft bgs 

Stainless steel centralizer 
installed from the top of the 

sump at 40 ft intervals 

8-16 mesh Premier Colorado 
Silica Filter Pack Sand: ----+--'~ 

33.4 - 133.9 ft bgs 

6-in I.D. Schedule 10, Type 304/3041., 
50-slot (0.050 in.) Stainless Steel 

Screen: 36.78 - 127.20 ft bgs 

Depths are in ft below ground surface. 

Borehole drilled with 13 5/8 0 .D. 
conductor from Oto 39.7 ft bgs and 

117/8-in O.D. 
casing from 0.0 - 131.43 ft bgs. 

All temporary drill 
casing was removed from the ground. 

:[:f i:"r',-1;'.~-;;;;-;;;;-~" 

.t~t/ 

Feet 

0 

10 

20 

30 

40 

50 

60 

70 

80 

0 -1 

Lithologic Description (ft bgs) 

0- 43 Sandy Gravel (sG) 

1: , ,-! •. 

. ?.~~---.. ~}\:.J -1---------------------l 

.·f;}:(_ Static Water Level: 41.8 ft b 12/11/2014 

~:r '.--~~~: ~~1--------------- ---l 
} ~:_':{!:~ 43- 45 Sand (S) 

5- 95 Sandy Gravel (sG) 

ii~I1•1-- -----------------, 
~:= ~t:::; .'.lt 1-------- ----------1 

Wh at nm I? (REV 1) 
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SGW-59027, REV 0 

WELL SUMMARY SHEET 

Well ID: C8295 

Location: 600m SW of KE Pump and Treat 

Prepared By: Joshua Ho]Jand !Date: 3/3/15 

Signature: d/4 / 
/CONSTRUCTION DATA 

Start Date: 12/3/2014 

Finish Date: 2/25/2015 

Well Name: 199-K-208 

Page 2- of .2. 

Project: 2 Plus 3 Optional Wells In 100-KR-4 OU 

Reviewed BydJ.JD. ··~u:,nw · w I Date: Ii.I--~-. c,;--

Signature: ~ ~-- -
/ GEOLOGIC/HYDROLOGIC DATA 

1----------------.----------i Depthin t-----,------------------1 Feet G::c Lithologic Description (ft bgs) Description Diagram 

t--------------+-r--'.:--:c""1~;;i;~~~-t-
9
-0----i\::::;J.:': 45 - 95 Sandy Gravel (sG) 

t,M_: f'",.. _. .,i 

8-16 mesh Premier Colorado 
Silica Filter Pack Sand: ---H~ 

33.4 - 133.9 ft bgs 

6-in 1.D. Schedule 10, Type 304/304L, 
5(}.slot (0.050 in.) Stainless Steel ---1-~~~ ~­

Screen: 36.78 - 127 20 ft bgs 

Stainless steel centraliz.er 
installed from the top of the -+-t9!"- -~="' 

sump at 40 ft intervals 

6-in 1.D. Schedule 10, Type 304/304L, ,V 
Stainless Steel Sump: 
127.20 - 132.20 ft bgs 

Depths are in ft below ground surface. 

Borehole drilled with 13 5/8 O .D. 
conductor from Oto 39.7 ft bgs and 

11 7/8-in 0 .D . 
casing from 0.0 - 131.43 ft bgs. 

All temporary drill 
casing was removed from the ground. 

- ~·~.\.-:~::;::}·1-------------------< 
- .:.;,. ...,_ ! ,f~--.11-·1---------------
- =·: ·· ,:::-;_;.:, 95 - 100 Gravel (G) 

100-= t~t;::.--------------1 ;'· ;:::.~ · 100 - 110 Gravelly Sand (e:S) 
- _-}'.~/: .. :~ ·; .. : = :;~;i0·.-i-------------- ---! 

110 - ·,:..._,,,, -::K".,,., ---------------; 
=~--,_ -,;.;~.>__, 110 -127.5 Sandy Gravel (sG) 

130 _ ~::. ==:_~ 127.5- 133.9 Silt <Ml 

-~~~:;---------------! 
- =--:~t-----------------1 
- Straightness Test: (12/17/2015, Pass 

Total Depth: 133.9 ft bgs -
140-

-

-
-

150-
-
-

160-
-
-
-
-

170-

-

What nm I? (REV 1) 
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BOREHOLE LOG 

Well ID: 

Project: Reference Measuring Point: 

Sample Sample Description 
Depth 1---~----l Graphic 1----------~----------+----....,.....,--------------1 
(Fl) Type Blows Log Group Name, Grain Size Distribution, Soil Classification, 

N R Color, Moisture Content, Sorting, AngularitvtMineralogy, 
o. ecovery Max Particle Size, Reaction to Hi I 

Comments 

() 

5 

It> 

IS 6 

Date: I z ~ JLf Date:5/ j q llJ r 
A-6003-642 (03/03) 
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BOREHOLE LOG Page _2=._ of .!i_ 

Well lD:C,ez tto Well Name: _ /<:.. _ -;z 08 Location: 6o0 
Project:z u.s ,x T""- Jt()ft.K-1/0<>t- '3 or-rt'6NA.c_ w,; Reference Measuring Point: 

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

N R Color, Moisture Content, Sorting, AngularitvtMineralogy, Method of Driving Sampling Tool, 
0 - ecovery Max Particle Size, Reaction to Hi I Sam ler Size, Water Level 

G S /J,/J o VI.! 

3.so 
/ 

looJo 

G 

G 

E,5 G 

70 G 

'75 

Reported By:~<. /(,dn,A Reviewed By: 

Title: 

Signature: Signature: 

D-4 

Date: 5/11 c .J 
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BOREHOLE LOG 

Well ID: Location: 600 ~ 
Project: 

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

No. 

Bo G 

as G 

9o G 

95 G 

loo G 

105 G 

IJO G 

115 G 

Date: I J f/ f5 Signature: 

D-5 

Date: S/; 'f. l.PJ -
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BOREHOLE LOG I Page -'L of~ 

I Date: //~ij/'-j 

Well ID: C,SJ 95 I Well Name: 199-"--;;iog Location: /2()0 1111 gl,,j af' l-tW r7v11->10 <1 Tnoof 
Project:;:J wd\s i.n - ne. IDO-J...R-tt 0 u. + .3 ool-:()()QI Reference Measuring Point: 9rou..J S'urfa(e. 

Sample Sample Description Comments 
Depth Graphic 
(Ft.) Type Blows Log Group Name, Grain Size Distribution, Soil Classification, Da~h of Casing, Drilling Method, 

No. Recovery Color, Moisture Content, Sorting, Angulari~CMineralogy, Me od of Driving Sampling Tool, 
Max Particle Size, Reaction to I Sampler Size, Water Level 

G.L o·· ··o f,ID-,a7.S' g~J Arov~l(~SO%(i 5cf1,,Q 1~ M G=b _('a1r1ole1 (r-!\ f'otled.oA loO- .~.'?-·-·· oo~:C Gmvtlg9n'r .. ~Pl ... :r 1/fp..1{' • - VP9 ~A-SR ewni -51 
"' "i- .b /;-1\,..,1-.. - ,0 .1. "'0:, ~~ ~n,. • .(',,(lfl VF.<:-vr~. Iv,~ ('~ vi,/(' _qA. I ,..I,_ 1\1,, t'.l'n r.n'blt> 1tv>1'! AY'iv~ /v,,~..:r' - -~;:::b:.~-~ t,- 1-lCL. I : ... U- YPllnc»lr~ Ii-.. ~ (::,. (;"Y bi~, ''OWi \IS' in QS' I..• f\Jd ~ nt>II H;l(} - . ;'C):. ~· ·.<r 

0 ·•O.· ~ -1-o ~~hu Ji-,~ 
.... 

- ·t? ··o: @ I rtS! Gro._vel ~ +,..r1s~ on .. ,.} J.J, -fo ;J5,-o 1=',·11's\ t'nvitn,f , _,tJ-1,,_ t1f'Ot10JeJ 
ld5- G c;f.o()° -o·.- '( hrrw@b f'PlW n~..tP.•,rl- i,J, -L Lno/~ o .... .J.:~~ 'M-'- /.1'1( ROM (a) l:.7 ,,-, f.aJ ~n ,J,:n!K - 9. -.•~:6 ,.,,,,,.. Sh~ .J...l -In 'ICP. Vf.P-VCP. g,,:-,1 soi:M .IJ If' ,ontqct nron9Xr' d>1e ..Jo 'A - O -·o· 

G ,.o . . ,0. +,,, ..,P~. .J li'l~ot,,,..,' - ....... -"":--....-........... --. ld7.l;-B~91 Mu..l(ri Oi"G 0% S IM% M -..J 

- ~~~ 

._,,..~ ~ j,.,1 ,, fo !YUrl ninst,uhJ. t>lnu. (U.,,, .... n \'Vn -I~ 130- G ..,_~ ._,_,.,.._ 
UC'I I J (.) ..J :~"C:. : - -~ ·~ .' Tl)= I 2,J,9' l.o.1 011 I/J9/ts ~ ........... ...- l@ \ ~I Q,.,-.1 1"'f, +,., \ s,-,. ""'" rl. J.,I ta 859' - -.:..r..,... ~~-- <!.n--J • Vf~-f:q DTW='f:J.7' ,;, O>i J/J9Jj, - · ~__:;::::,:-

~~ /' ('\..ll<'t"'n (11,,,.,;' I'm 1,1,~~ taJ - ~ . .._ , 
.I ., 

-
Jl) 1<'1.' Add A/S nn!lo.-H IIAO -
io s-/nl.al,u hia~ -

/' -
I -

-
-
-

\ -
\ \ -
\ \ - \ \ -

\ <)VI \ -
\ \ JI.\ - \ \ -
\ -
\ -
\ -
\ -
\ - 1 

-
- I -

I -
J u 

Reported By:~n~h-lH~ ~o\)c.n,J Reviewed By: keu ,Y\/ f3 f y"' c;.--\- l""V ""'-

Tit1eGeo\od\tt° Title: <;;-, . I--.(()\ u"' C )-f 
Signature: ~ ./1-,/ I Date:! ~9/ll( \~.-QA-

- I Date: 5/11/ -z.1, Signature: /J 
/ I 

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

Borehole Information: 

SGW-59027, REV 0 

199-K-208 (C8295) 
Log Data Report 

Log Date: I 2015-02-02 Filename: I C8295_HG-NM_2015-02-02 Site: I IOOK 

Coordinates (WA St Plane) DTW1 (ft): 42.3 DTWDate: 02102115 

North (m) I East(m) Drlll Date TOC2 Elevation Total Deoth (ft) Type 

NIA I NIA 0 1129/1 5 NIA 133.9 Cable Tool 

Casing Information: 

Diameter (in.) 

Culn2Type Stickup (ft) Outer Inside Thickness (In.) Too (ft) Bottom(ft) 

Threaded Steel 1.0 13 718 10 318 112 1.0 40.0 

Threaded Steel 2.35 11 718 10 518 518 2.35 13 1.4 

Borehole Notes: 

The onsite geologist provided the total depth and casing depth. The logging engineer measured casing stick-up and 
casing diameter (rounded to the nearest 1/16-in.). Depth to water inside the casing was determined by the logging 
engineer using an e-tape. The driller reported that water was added into the borehole after setting casing in the mud 
at approximately 133.9. Approximately four days elapsed before logging started. The maximum logging depth 
achieved was 133.4 ft. 

Zero reference is ground surface. 

Logging Equipment Information: 

Logging System: 

Effective Calibration Date: 

Calibration Reference: 

Logging System: 

Effective Calibration Date: 

Calibration Reference: 

Logging System: 

Effective Calibration Date: 

Calibration Reference: 

Logging System: 

Effective Calibration Date: 

Callbntlon Reference: 

1 depth to water inside casing 
2 top of casing 
1 Spectral Gamma Logging System 
4 NtroM " tuLo " S t -- -

Gamma IL 

11112114 

HGLP-CC-111 , Rev. 0 

Gamma4N 

01 10811 5 

HGLP-CC-113 , Rev. 0 

Gamma!H 

11113114 

HGLP-CC-112, Rev. 0 

Gamma4M 

10113114 

HGLP-CC-109, Rev. 0 

Type: 60% HPGe SGLS3 

Serial No.: 47-TP32211 A 

Logging Procedure: HGLP-MAN-002, Rev. I 

Type: 60% HPGe SGLS 

Serial No.: 47-TP22010A 

Logging Procedure: HGLP-MAN-002, Rev. I 

Type: NMLS4 

Serial No.: H310700352 

Logging Procedure: HGLP-MAN-002, Rev. I 

Type: NMLS 

Serial No.: H340207279 

Logging Procedure: HGLP-MAN-002, Rev. I 

A SUBSIDIARY OF HUNTINGTON INGALLS INDUSTRIES 
2439 Robertson Drive • Richland, WA 99354 • Telephone (509) 376-6455 • www.stoller.com 

D-7 



SGW-59027, REV 0 

SEJ 
Stoller Newport News Nuclear 

SGLS Log Run Information: 

Loe Run 1 2 Reneat 5 6Reoeat 
HEIS Number 1018627 1018628 1018629 1018630 

Date 12110/14 12/10114 02/0211 5 02/02/15 

Logging Engineer Pope Pope Spatz Spatz 

Start Depth (ft) 0.0 10.0 38.0 71.0 

Finish Depth (ft) 39.0 14.0 133.0 81.0 

Count Time (sec) 100 100 100 100 

Live/Real R R R R 

Shield (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-Verification AL231CAB AL231CAB DNL51CAB DNL5 1CAB 

Start File AL231000 AL231040 DNL51000 DNL51097 

Finish File AL231039 AL231044 DNL51096 DNL51106 

Post-Verification AL231CAA AL231CAA DNL51CAA DNL5 ICAA 

Depth Return Error (in.) NIA 0.0 NIA 0.51ow 

No fine gain No fine gain 
Fine gain 

No fine gain 
Comments adjustments adjustments 

adjustment after 
adjustments 

files -002, -044, 
made made 

049, and -088 
made 

NMLS Log Run Information: 

Loe Run 3 4Reoeat 7 8Reoeat 
HEIS Number 1018631 1018632 1018633 1018634 

Date 12110/14 12/10114 02/02/15 02/02/15 

Logging Engineer Pope Pope Spatz Spatz 

Start Depth (ft) 0.0 10.0 36.0 39.0 

Finish Depth (ft) 39.75 14.0 42.25 42.0 

Count Time (sec) 15 15 15 15 

Live/Real R R R R 

Shield (YIN) N N N N 

MSA Interval (ft) 0.25 0.25 0.25 0.25 

Log Speed (ft/min) NIA NIA NIA NIA 
Pre-Verification AH190CAB AH190CAB DMY42CAB DMY42CAB 

Start File AH190000 AH190160 DMY42000 DMY42026 

Finish File AH190159 AH190176 DMY42025 DMY42038 

Post-Verification AH190CAA AH190CAA DMY42CAA DMY42CAA 

Depth Return Error (in.) NIA 0.0 NIA 0.0 

Comments None None None None 

Logging Operation Notes: 

A centralizer was installed on the sondes. 

A SUBSIDIARY OF HUNTINGTON INGALLS INDUSTRIES 
2439 Robertson Drive • Richland, WA 99354 • Telephone (509) 376-6455 • www.stoller.com 
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SEJ 
Stoller Newport News Nuclear 

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

Analysis Notes: 

I Analyst: I P.D. Henwood I Date: I 02/10/15 I Reference: I HGLP-MAN-003, Rev. 0 

A casing correction for a 5/8-in. thick casing was applied to the log data. 

A correction for water was applied below 32 ft in depth. 

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 1L20141112 and 
DN20150108, using an efficiency function and corrections for casing and dead time as determined by annual 
calibrations. 

NMLS data are reported in count per second. 

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 Calibration Facility, and the magnitude is selected such that 1 HGU is approximately 
equivalent to typical Hanford background activity, based on data from background samples as reported in 
Hanford Site Background: Part 2, Soil Background for Radionuclides (DOE/RL-96-12). 

Results and Interpretations: 

No manmade radionuclides were detected in the borehole. MDLs for Cs-137 and Pu-239 are plotted for the entire 
borehole. 

The neutron moisture log primarily responds to moisture present in the surrounding formation. In general, an 
increase in count rate reflects an increase in moisture content. Moisture content may increase in sediments of 
relatively high silt or clay content. The decrease in moisture count rate from 36 to 42 ft is the result of a different 
detector and casing inside diameter used for log runs 7 and 8 and is not the result of decreasing moisture 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 (0-160 ft) 
Natural Gamma Logs (0-160 ft) 
Combination Plot (0-120 ft) 
Combination Plot (110-230 ft) 
Combination Plot (0-160 ft) 
Total Gamma & Moisture (0-160 ft) 
Total Gamma & Hanford Gamma Unit (0-160 ft) 
Repeat Section ofNatural Gamma Logs (10 to 14 ft) 
Repeat Section ofNatural Gamma Logs (71 to 81 ft) 
Moisture Repeat Section (10 to 14 ft) 
Moisture Repeat Section (39 to 42 ft) 

5 Hanford Gamma Unit 

A SUBSIDIARY OF HUNTINGTON INGALLS INDUSTRIES 
2439 Robertson Drive • Richland, WA 99354 • Telephone (509) 376-6455 • www.stoller.com 

D-9 



Stoller Newport News Nuclear 
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SGW-59O27, REV 0 

199-K-208 {C8295) 
Manmade Radionuclides 
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199-K-208 {C8295) 
Natural Gamma Logs 
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199-K-208 (C8295) Combination Plot 
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E3 199-K-208 (C8295) 
Moisture Repeat Section Stoller Newport News Nuclear 
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SURVEY DATA REPORT 

Project No. Title 

KR-4 Wells C8290,C8294,C8295 & C8296 Final Surveys 

Job. No. 

CACN:303412-
JPRC 

Prepared By 

N.P. Fastabend 

DESCRIPTION OF WORK 

Date 

3/19/15 

Obtained final coordinates (C/L Casings) and 
elevations of completed KR-4 Wells C8290 (199-K-
203), C8294 (199-K-207), C8295 (199-K-208) and 
C8296 (199-K-209). 

Horizontal Coordinate System: WCS83S/91 (Meters) 
vertical Datum: NAVDBB (Meters) 

Reviewer 

DISTRIBUTION 

Survey File 

K.M. Whitley 

S.J. Trent 

J.D. Mehrer 

J.B. Geiger 

B.J. Howard 
A.J. Green 

SURVEY RESULTS AND COMMENTS 

See Attached Well Survey Data Report Sheets 

D-25 

Request No. 

152-078 

File No. 

1KT14R26 

SOR PLOT 

OR 

1 

1 

1 

1 

1 

1 

DWG 
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WELL SURVEY DATA REPORT 

Project: 

Date Requested: 

03/11/15 

Date of Survey: 

03/17/15 

Fluor Hanford Point of Contact: 

Description of Work: 

Obtain final survey coordinates (C/L Casing) 
and elevations of Well C8295 (199-K-208). 

Prepared By: Neil P. Fastabend 

Company: CHPRC 

Requestor: 

Kelly Whitle y (CHPRC) 

Surveyor: 

Lawrence B. Munnell (CHPRC) 

Survey Co. Point of Contact: 

Neil P. Fastabend 

Horizontal Datum: NAD83 (91) 

Vertical Datum: NAVDBB 

Units: Meters 

Hanford Area Designation: 100K 

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

Washington State Reference Network 

Vertical Control Monuments: 

M49 (COE) and T324 (COE) 

Well ID Well Name Easting Northing Elevation 

C8295 199- K- 208 569291. 76 · 147170.23 · 

133.746· 

133. 004 · 

Notes: 

Center of Casing 

"X" on Rim 

Brass Survey Marker 

133.453· Top Inner Casing, 
North Edge 

Elevation on Brass Survey Marker was 
measured to Top Domed Brass Cap in concrete. 

Equipment Used: Trimble RB RTK GPS 
Trimble DiNi 12 Level 

Surveyor Statement: 

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

D-26 
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Appendix E 

Well Documentation for C8296 (199-K-209) 

• Well Summary Sheet 

• Borehole Log 

• Log Data Report 

• Photographjc Log 

• Final Survey Report 
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WELL SUMMARY SHEET 

Well ID: C8296 

Location: 1/2 mi N of 100N Fire Station 

Start Date: 1/27/2015 

Finish Date: 3/5/2015 

Well Name: 199-K-209 

Page 1.. of 1. 

1-----------------...-------------i Depth in l---__.,,_.---------- ------------1 
Description Diagram 

Concrete Pad: 0.5 ft:----BIE:=:I 

above ground surface (ags) 

8-in Protective Casing: 
3.00 ft ags - 2.00 ft 

below ground surface (bgs) 

Type I/II Portland Cement Grout: 
0 - 13.0 ft bgs 

3/8 in Cetco Medium Bentonite 
Grips: 13.0 - 83.1 ft bgs --1-9~ 

6-in I.D. Schedule 10, Type 304/304L, 
Stainless Steel Blank Casing;_· -~~~ 

2.00 ft ags - 3698-ft bgs 
3~,1g 

~[soµs 

Stainless steel centralizer 
installed from the top of the --+-~~ 

sump at 40 ft intervals 

Depths are in ft below ground surface 

Borehole drilled with 13 1/2-in O.D. 
conductor from Oto 59.4 ft bgs and 

11 3/4-in O.D. 
casing from 0.0 - 150.6 ft bgs. 

All temporary drill 
casing was removed from the ground. 

3/8 in Cetco Coated 
Bentonite Pellet Seal· 

83.1- 84.1 ft bgs 

8-16 mesh Premier Colorado 
Silica Filter Pack Sand: 

84.1 - 154.6 ft b s 

Feet Graphic Lithologic Description (ft bgs) 

0 

10 

20 

30 

40 

50 

60 

70 

80 

E-1 

Log 

'(f;;,:.:~.:,~ (}. 1 Gravel (G) 
:. :,:::,.;.'.;:::' 1- 9 Sandy Gravel (sG) 

~l:~~:-----------------l 
~-.. ;:,;.:"\,; 9-11.5 Silty Sandy Gravel(~) ~•ra~ ~,)I-·-----''----"------''----'----~ 
,-,,.;?~ : 11.5- 60 Sand Gravel G 

11\.J---- --------------l 

:~.i~:-::-~·~r:.t.1---------------------1 

i!Rf 1---------------------1 

d~;-~-~f;·.1-. -----------------! 

;·,,,.. ·,: .. ,;; ... 
--;:!:..~ i~-r-,J------------------j 

:~$~~2;:·1------------------l 
-.t~r-_,:::..+".:••}---- ------------.... 

:~sit~+: ----------------, 
_''·1(~ _: 6(}. 63 Sil Sandy Gravel (msG) 

::1r=~·~'. 63- 98 Sand Gravel sG 

f ~11.:-~ ---------------~ 

j~~-1--------------------< 
::t·~·y::'.1--------------------< 
i:_7~~ :.i~f t 

What am I? (REV 1) 
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WELL SUMMARY SHEET 

Well ID: C8296 

Location: 1/2 mi N of 100N Fire Station 

Prepared By: Joshua Holla:r)d !Date: 3/5/15 

Signature: Od h~ 
..,.,CON RUCTION DATA 

Start Date: 1/27/2015 

Finish Date: 3/5/2015 

Well Name: 199-K-209 

Page .2.. of .2. 

Project: 2 Plus 3 Optional Wells In 100-KR-4 OU 

Reviewed By:'1 .n ,u,~,--,~ • • I Date: l:J-3'-1 '-
. ·;:z; I • 

Signature: ~ ........ --
OLOGIC/HYDROLOGIC DATA 

1--------------,---------i Depth in 1-------.-----------------1 
Feet Graphic 

Log Description Diagram Lithologic Description (ft bgs) 

1----------------;--,.:.,...,i;..,.j...,,[-'-'fn;1~~~~i:--,~-,-~.,..~..,...\-;-90---1}~]~!1-63---98-S_an_d_1y_G_r_a_ve_l_(sG-)------1 

8-16 mesh Premier Colorado = t :~~?~I:s=ta=ti=c=W.=a=te=r=Le==ve=l=: 9=6=.4=ft==bg::s=(=3/2/==2=0=15=)==: 
Silica Filter Pack Sand: ---+-.•.. 

100 
_ ;',:}./:\ 98 -101 Gravelly Sand (gS) 

84.1 - 154.6 ft bgs · :.. ... ·. · , , 101 107 Sand (S) 

Stainless steel centralizer 
installed from the top of the 
sump and at 40 ft intervals 

6-in I.D. Schedule 10, Type 304/304L, 
SO-slot (0.050 in.) Stainless Steel -++.;-;~.:i,,.;.;;;;.;.. 

Screen: 88.18 - 148.10 ft bgs 

6-in I.D. Schedule 10, Type 304/304L, 
Stainless Steel Sump: ---+-t,,.,....~ 
148.10 -153.11 ft bgs \\)\ 

Depths are in ft below ground surface. 

Borehole drilled with 13 1/2-in O.D. 
conductor from Oto 59.4 ft bgs and 

11 3/4-in O.D-
casing from 0.0 - 150.6 ft bgs. 

All temporary drill 
casing was removed from the ground. 

=~g~;~--------------~ 
~t,;;{t.;~"c;;J 107 -122 Sandy Gravel (sG) 

- ·.~5:.L ~·f~:x 
110 - :'.:'..::),,,-;1---------- --- -~ 

- ·::/-· -·,:" >-' !----- - --------~ 

=lfil~f----------------
120- -;.::.--,::.,);,,--•'.1--------- -----~ 

} -
3 / .f::', 122-135 Gravelly Sand (i:A\ 

-(X?(;'il----------------1 
I~ = \l§}~if--------------

- '.t.: •:}\, 135-145 Sandy Gravel (sG) 
- .... _ ...... · ·.J _·.c-& 

I~ = ]@~--------------
\-:.· .. \ ·::,. 145-148 Sand(S) 

- E-)/): 148-148.5 Silty Gravel (mG) 

150 -~~ 148.5-154.6 Sandy Silt (sM) 
ffe~· Straightness Test 2/26/2015, Pass 

-~-'r-..... _ ~i~ Total Depth: 154.6 ft bgs 
~-~ . 

160-
-
-
-

170-
-
-
-

What am I? (REV 1) 
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BOREHOLE LOG 

Location: ~ '- f-,.. vt\i 

Depth 1-----.----, 
(Ft.) 

0 

ID & 

IS: 

A-6003-642 (03/03) 
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BOREHOLE LOG 

Depth 1---~----1 

{Ft.) Type 
No. 

Reviewed By: 

TiUe: 

Date: 7../,j Signature: Date: ]-2.J - IS-

A-6003-642 (03/03) 
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Oepthi------.------1 
(Ft.) 

loo (;, 

/I() & 

Type 
No. 

SGW-59027, REV 0 

BOREHOLE LOG 

Location: I\,\ 
2 

}J a\ 
Reference Measuring Point 

Sample Description 

Reviewed By: 

Title: 

Date: i../,c Signature: Date:3-2..1-1 

A-6003-642 (03/03) 
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BOREHOLE LOG Page .::L of ..a. 
Date: -z/1c:. - 1- I -i-'3 

Well ID: C ?;Z,Cj b 
Reference Measuring Point: G hv .J .S:...-..C, ~ 

Depth t----.-----; 
Sample Deacrlptlon Comments 

(Ft.} 

\1o ~ 

G 

Reviewed By: 

Title: 

, · Signature: Date: ?-2"?-i S 

A-600~2 (03/03) 
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BOREHOLE LOG I Page~ of .2... 
I Date: '1/,'?. 

WelllD: C.i2.')b I Well Name: l~Y:uP9 Location: ""l "' N * N /t<u.. n (( MM 

Project: '}, ¥.Jd/s ~ J ~o",-.\ ~" IOO K ~i.f o-1 Reference Measuring Point: Gr,,v~ ~,.(,:~ 
Comments Sample Sample Description 

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

· N Recovery Color, Moisture C~enti--.~orting, A,:igularitvtMineralogy, Method of Driving Sampling Tool, 0 - Ma.,, Particle .::,1ze, Reaction to Hi I Samoler Size Water Level 

-
-
-~ 

ISS-
-
-
-
-

-
-
-

-
-
-
-

-
-
-
-
-
-

-
-
-
-
-

- / 

Tl>= 191.la" 1,v..._ 

/ 
/ 

/ 
/ 

/ 
/ 

/ 
/ 

/ 
/ 

/ 
7 

/ 
7 

V 

7 
/ 

/ 

/ 

/ 

vvt--------+--------1 -
-
-

-=v 
I/-
Reported By: l(/~tLl 1,to0.AA-4 

Title: ~~. ,. 

I I' {/ 
I Date: 

Title: Sr r-, i' v I (J c, 1 rf 
Signature: }G.__ '{J_,,A,L...::_ J I Date:3-'2-J - I r 

I 

A-6003-642 (03/03) 

E-7 



Stoller Newport News Nuclear 

Borehole Information: 

Log Date: I 2015-02-24 

Coordinates (WA St Plane) 

North (m) East (m) 

NIA NIA 

Casing Information: 

SGW-59027, REV 0 

199-K-209 (C8296) 
Log Data Report 

Filename: I C8296_HG-NM_2015-02-24 

DTW1 (ft): 100.2 

Drill Date TOC2 Elevation 
02117115 NIA 

Diameter (In.) 

Site: I 100 Area 

DTWDate: 02124/15 

Total Denth lft) Tvoe 
154.6 Cable Tool 

Casin2 Tvoe Stickup (ft) Outer Inside Thickness (In.) Top (ft) Bottom(ft) 

Threaded Steel 0.2 13 318 12 318 112 0.2 59.4 

Threaded Steel 1.7 11 15116 10 11116 518 1.7 150.6 

Borehole Notes: 

The onsite geologist provided the total depth and casing depth. The logging engineer measured casing stick-up and 
casing diameter (rounded to the nearest 1/16-in.). Depth to water inside the casing was estimated from the total 
gamma and moisture measurements. The maximum logging depth achieved was 153 ft, approximately two ft below 
the casing. 

Zero reference is ground surface. 

Logging Equipment Information: 

Logging System: Gamma IL 

Effective Calibration Date: 11112114 

Calibration Reference: HGLP-CC-111, Rev. 0 

Logging System: Gamma lH 

Effective Calibration Date: 11/1311 4 

Calibration Reference: HGLP-CC-112, Rev. 0 

SGLS Log Run Information: 

Loe Run 

REIS Number 

Date 

Logging Engineer 

Start Depth (ft) 

Finish Depth (ft) 

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

3 4 Repeat 

1018639 1018640 

02102115 02102/15 

Pope/Felt Pope/Felt 

0.0 20.0 

58.0 26.0 

Type: 60% HPGe SGLS3 

Serial No.: 47-TP32211A 

Logging Procedure: HGLP-MAN-002, Rev. 1 

Type: NMLS4 

Serial No.: H310700352 

Logging Procedure: HGLP-MAN-002, Rev. 1 

5 6 7 Repeat 

1018641 1018642 1018643 

02/23115 02/24/15 02124115 

Pope/Meisner Pope/Meisner Pope/Meisner 

57.0 140.0 153.0 

141.0 153.0 143.0 

A SUBSIDIARY OF HUNTINGTON INGALLS INDUSTRIES 
2439 Robertson Drive • Richland, WA 99354 • Telephone (509) 376-6455 • www.stoller.com 
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SEJ 
Stoller Newport News Nuclear 

L02Run 3 4 Repeat 5 6 7 Repeat 
Count Time (sec) 100 100 100 100 100 

Live/Real R R R R R 

Shield (YIN) N N N N N 

MSA Interval (ft) 1.0 1.0 1.0 1.0 1.0 

Log Speed (ft/min) NIA NIA NIA NIA NIA 
Pre-Verification AL236CAB AL236CAB AL238CAB AL239CAB AL239CAB 

Start File AL236000 AL236059 AL238000 AL239000 AL239014 

Finish File AL236058 AL236065 AL238084 AL239013 AL239024 

Post-Verification AL236CAA AL236CAA AL238CAA AL239CAA AL239CAA 

Depth Return Error (in.) NIA 0.0 0.51ow NIA 0.25 low 

No fine gain No fine gain No fine gain No fine gain No fine gain 
Comments adjustments adjustments adjustments adjustments adjustments 

made made made made made 

NMLS Log Run Information: 

LnoRun 1 2 Renettt 8 9 Renetlt 
HEISNumber 1018644 1018645 1018646 1018647 

Date 02/02/15 02/02/15 02/24/1 5 02/24/15 

Logging Engineer Pope/Felt Pope/Felt Meisner/Spatz Meisner/Spatz 

Start Depth (ft) 0.0 20.0 57.0 85.0 

Finish Depth (ft) 59.0 26.0 100.25 92.0 

Count Time (sec) 15 15 15 15 

Live/Real R R R R 

Shield (YIN) N N N N 

MSA Interval (ft) 0.25 0.25 0.25 0.25 

Log Speed (ft/min) NIA NIA NIA NIA 
Pre-Verification AHl95CAB AHl95CAB AHl98CAB AHl98CAB 

Start File AHl95000 AHl95237 AHl98000 AHl98174 

Finish File AHl95236 AHl95261 AHl98173 AHl98202 

Post-Verification AHl95CAA AHl95CAA AHl98CAA AH198CAA 

Depth Return Error (in.) NIA 0.0 NIA 0.0 

Comments None None None None 

Logging Operation Notes: 

A centralizer was installed on the sondes. 

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

Analysis Notes: 

I Analyst: I P.O. Henwood I Date: I 03/02/15 I Reference: I HGLP-MAN-003, Rev. 0 

Casing corrections for a 1/2-in. thick casing from Oto 59 ft, 1 1/8-in. for a casing overlap at 58 and 59 ft (log run 5), 
and 5/8-in. from 60 ft to 151 ft were applied to the log data; no correction was applied at 152 and 153 ft . 

A SUBSIDIARY OF HUNTINGTON INGALLS INDUSTRIES 
2439 Robertson Drive • Richland, WA 99354 • Telephone (509) 376-6455 • www.stoller.com 
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SEJ 
Stoller Newport News Nuclear 

A correction for water was applied below 100 ft in depth. 

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 1L20141 l 12, using an 
efficiency function and corrections for casing and dead time as determined by annual calibrations. 

NMLS data are reported in count per second. 

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 Calibration Facility, and the magnitude is selected such that 1 HGU is approximately 
equivalent to typical Hanford background activity, based on data from background samples as reported in 
Hanford Site Background: Part 2, Soil Background for Radionuc/ides (DOE/RL-96-12). 

Results and Interpretations: 

No manmade radionuclides were detected in the borehole. MDLs for Cs-137 and Pu-239 are plotted for the entire 
borehole. 

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. 

List of Log Plots: 

Depth Reference is ground surface. 

Manmade Radionuclides (0-160 ft) 
Natural Gamma Logs (0-160 ft) 
Combination Plot (0-120 ft) 
Combination Plot (110-230 ft) 
Combination Plot (0-160 ft) 
Total Gamma & Moisture (0-160 ft) 
Total Gamma & Hanford Gamma Unit (0-160 ft) 
Repeat Section of Natural Gamma Logs (20 to 26 ft) 
Repeat Section of Natural Gamma Logs (143 to 153 ft) 
Moisture Repeat Section (20 to 26 ft) 
Moisture Repeat Section (85 to 92 ft) 

5 Hanford Gamma Unit 

A SUBSIDIARY OF HUNTINGTON INGALLS INDUSTRIES 
2439 Robertson Drive • Richland, WA 99354 • Telephone (509) 376-6455 • www.stoller.com 
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199-K-209 (C8296) 
Manmade Radionuclides 

Stoller Newport News Nuclear 
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SURVEY DATA REPORT 

Project No. Title 

KR-4 Wells C8290,C8294,C8295 & C8296 Final Surveys 

Job. No. 

CACN:303412-
JPRC 

Prepared By 

N. P. Fastabend 

DESCRIPTION OF WORK 

Date 

3/19/15 

Obtained fina l coordinates (C/L Cas ings) and 
el evations of completed KR-4 Wells C8290 (19 9-K-
203), C8294 (1 99-K-207), C8295 (199-K-208) and 
C829 6 (199-K- 2 09) . 

Horizontal Coordinate System : WCS83S/9 1 {Meters) 
Vertical Datum: NAVD88 (Meters) 

Reviewer 

DISTRIBUTION 

Survey File 

K.M. Whitley 

S.J. Trent 

J . D. Mehrer 

J.B. Geiger 

B.J. Howard 

A.J. Green 

SURVEY RESULTS AND COMMENTS 

See Attached Well Survey Data Report Sheets 
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Request No. 

152-078 

File No. 

1KT14R2 6 
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WELL SURVEY DATA REPORT 

Project: 

Date Requested : 

03/11/15 

Date of Survey: 

03/19/15 

Fluor Hanford Point of Contact: 

Description of Work: 

Obtain final survey coordinates (C/L Casing) 
and elevations of Well C8296 (199-K-209). 

Prepared By: Neil p. Fastabend 

Company: CHPRC 

Requestor: 

Kell y Whitley (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: 100K 

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

Washington State Reference Network 

Vertical Control Monuments: 

T324 (COE) and HSWB- 018 (COE ) 

Well ID Well Name Easting Northing Elevation 

C8296 199-K-209 572552.36 147065 . 85 

150 . 957• 

150.250 · 

Notes: 

Center of Casing 

"X" on Rim 

Brass Survey Marker 

150 . 660· Top Inner Casing, 
Nor th Edge 

Elevation on Brass Survey Marker was 
measured to Top Domed Brass Cap in concre te . 

Equipment Used : Trimble RB RTK GPS 
Trimble DiNi 12 Level 

Surveyor Statement: 

I , Lawrence B. Munnell, a Professional Land Surv e yor 
registered in the State of Washington 
(Registration No. 16216), hereby certify 
this report is based on a field surv ey 
performed by me, or under my direct 
superv ision . 
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