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Metric Conversion Chart 

Into Metric Units Out of Metric Units 

Jfyou know Multiply 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 3.281 feet 

yards 0.914 meters meters 1.094 yards 

miles (statute) 1.609 kilometers kilometers 0.621 miles 

Area Area 

sq. inches 6.452 sq. centimeters sq. centimeters 0.155 sq. inches 

sq. feet 0.0929 sq. meters sq. meters 10.764 sq. feet 

sq. yards 0.836 sq. meters sq. meters 1.196 sq. yards 

sq. miles 2.591 sq. kilometers 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 kilograms 2.205 pounds 

tons (short) 0.907 ton (metric) ton (metric) 1.102 tons (short) 
Volume Volume 
teaspoons 5 milliliters milliliters 0.034 ounces 

tablespoons 15 milliliters liters 2.113 pints 

ounces 29.573 milliliters liters 1.057 quarts 

cups 0.24 liters liters 0.264 gallons 

pints 0.473 liters cubic meters 35.315 cubic feet 
quarts 0.946 liters cubic meters 1.308 cubic yards 
gallons 3.785 liters 

cubic feet 0.0283 cubic meters 

cubic yards 0.764 cubic meters 

Radioactivity Radioactivity 

picocurie 37 millibecquerel millibecquerel 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 eight Tri-Party Agreement M-24 Milestone groundwater monitoring wells in the 
200-UP-l and 200-BP-5 Groundwater Operable Units (OUs) at the Hanford Site. The eight monitoring 
wells were installed to better support the characterization and vertical profiling of aquifer contaminant 
plumes and to determine the extent, concentration, and rate-of-movement of dangerous waste 
constituents. The installation of the eight monitoring wells support Ecology et al. , (1989), Hanford 
Federal Facility Agreement and Consent Order and are in compliance with requirements of Resource 
Conservation and Recovery Act of 1976 (RCRA) as well the Comprehensive Environmental Response, 
Compensation, and Liability Act of 1980 (CERCLA). 

The 200-UP-l and 200-BP-5 OUs are located in the center of the Hanford Site, approximately 20 miles 
north-northwest of Richland, Washington and include portions of the 200 West and 200 East Areas. 

The four monitoring wells associated with the 200-UP-1 OU, were installed just east of the Waste 
Management Area (WMA) S-SX Tank Farms, in the 200 West Area and are replacements for wells that 
are dry, are nearly dry, or are out of compliance. The four monitoring wells associated with the 200-BP-5 
Groundwater OU were installed in various locations in the 200 East Area. Well 299-E26-15 (C8913) was 
installed downgradient of the Liquid Effluent Retention Facility (LERF) to satisfy RCRA requirements by 
expand the current groundwater level monitoring network around the facility . Well 299-E28-3 l (C9447) 
and well 299-E28-32 (C9448) were installed as CERCLA wells to monitor plumes within the lower 
permeability Ringold sediments near B Plant. Well 299-E27-26 (C9449) is located just northeast of241-C 
Tank Farm, and was installed as a RCRA well to replace well 299-E27-7. 

The project scope of work for the groundwater monitoring wells was described in SGW-58433 , 
Description of Work/or the Installation of Eight M-24 Tri-Party Agreement Groundwater Monitoring 
Wells, FY 2015. At the completion of the project, the four 200-West wells were completed approximately 
40 feet (ft) below static water and the four 200 East wells were completed near the bottom of the 
unconfined aquifer. 

Drilling and well construction activities associated with the eight new groundwater monitoring wells were 
conducted between March 24, 2015 and March 1, 2016 by both StillWater LLC. and Layne Christensen 
Co. 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 eight new groundwater monitoring wells. This report 
includes field notes and forms prepared during the drilling and construction of the wells, well construction 
details , well development data, geophysical logs, and digital photos of the drill cuttings. Additional 
information provided in this report includes descriptions of the subsurface geology encountered at the 
wells, results of the well location and elevation civil survey, descriptions of the management and 
disposition of drilling-derived waste, and a summary of the well acceptance activity. 

The primary controlling document for the drilling and construction activities was SGW-58433 , 
Description of Work/or the Installation of Eight M-24 Tri-Party Agreement Groundwater Monitoring 
Wells, FY 2015, Rev. 0. Sampling activities were performed in accordance with DOE/RL-2010-130, 
Sampling and Analysis Plan/or Installation of Single-Shell Tank Waste Management Area S-SX RCRA 
Monitoring Wells 299-W22-93 and 299-W22-94; SGW-58277, Sampling Instructions for Installation of 
Single-Shell Tank Waste Management Area S-SX Monitoring Wells 299-W22-ll 5, 299- W22-ll 6, and 
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299-W23-236, Rev. 0 and SGW-58328, Sampling Instruction for the FY2015 M-24 200 East 
Groundwater Monitoring Well Drilling and Installations, Rev. 0. 

The locations of the eight new groundwater wells are shown in Figure 1-1. Well identification and drilling 
date information are presented in Table 1-1. Appendices A (C8202), B (C9430), C (C9431 ), D (C9432), E 
(C8913), F (C9447), G (C9448), and H (C9449) contain the well summary sheet, geologic borehole log, 
geophysical log, photographic log, and well survey report for the respective well. For convenience, all 
wells are referred to in the text by their well identification number (e.g., C8202). 

Table 1-1. Identification of New Wells 

Well Activity Dates 

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

200-West Area Wells 

C8202 299-W22-93 Replacement/Monitoring BINI 18 5/6/2015 5/ 13/2015 

C9430 299-W22-l 15 Replacement/Monitoring BIN116 5/15/2015 6/4/2015 

C9431 299-W22-l I 6 Replacement/Monitoring BIN139 4/7/2015 4/27/2015 

C9432 299-W23-236 Replacement/Monitoring BIN 117 4/ 13/2015 5/ 11 /2015 

200-East Area Wells 

C8913 299-E26-15 RCRA/Monitoring BINl21 5/19/2015 6/12/2015 

C9447 299-E28-3 I CERCLNMonitoring BINl26 3/24/2015 6/2/2015 

C9448 299-E28-32 CERCLNMonitoring BINl25 5/28/2015 7/22/2015 

C9449 299-E27-26 RCRA Replacement/ BJB587 2/16/2016 3/ 1/2016 
Monitoring 

Ecology = Washington State Department of Ecology 
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2 Field Activities 

This section summarizes the field activities associated with the eight groundwater wells. Drilling, 
sampling, and construction details common to all the wells, or common to all wells in an area, 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 H. 

2.1 General Information 

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. Drilling activities were 
recorded and borehole geology was logged in accordance with CHPRC procedures SGRP-PRO-EN-
50030 (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. 

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

2.1.1 Well Drill ing and Borehole Logging 
Sections 2.1.1.1 and 2.1.1 .2 summarize activities common to the drilling and logging of the eight 
groundwater wells. 

2.1.1.1 Borehole Geologic Logging and Photography 

Detailed descriptions 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 H. 

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 moisture 
levels 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 H. 

2.1.2 Sampling and Health and Safety Screening 
Sections 2.1 .2.1 through 2.1 .2.4 summarize the sampling and health and safety activities common to all 
four groundwater wells. 

2.1.2. 1 Archive Lithologic Sampling 

Archive samples were collected from the drill cuttings at each borehole at 5-ft intervals and at changes in 
lithology. 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 

200-West Area 
Sediment samples were collected for sieve analysis every 5 ft and composited over the entire saturated 
zone. Sieve analyses were performed in accordance with SGRP-PRO-OP-50037 (GRP-EE-05-1.21), 
Particle Size Distribution of Soil-Wet Sieve Analysis, on each composite sample. Sieve analysis results 
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were used to determine the appropriate screen slot size for the completed well and are presented in 
Appendices A through D. 

200-East Area 
Sediment samples were collected for sieve analysis every 5 ft and composited into 10 ft intervals. Sieve 
analyses were performed in accordance with SGRP-PRO-OP-50037, on each composite sample. Sieve 
analysis results were used to determine the appropriate screen slot size for the completed well and are 
presented in Appendices E through H. 

2.1.2.3 Groundwater Sampling 

Groundwater samples were collected from certain boreholes using a temporary submersible pump. 
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 10 percent of variance over three consecutive measurements prior to sample collection according 
to CHPRC procedure SGRP-PRO-SMP-50060 (GRP-FS-04-G-028), Field Characterization and 
Treatment Monitoring Activities Groundwater Sampling. All groundwater sample depths and associated 
Hanford Environmental Information System (HEIS) numbers are included in Section 2.2. 

2. 1.2.4 Split-Spoon Sampling 

Samples were collected using split-spoon samplers at one of the boreholes for chemical analysis. Split
spoon samples were collected by driving a decontaminated 4-in diameter split-spoon sampler 2.5 ft 
through the sampling interval or until refusal. Split-spoon sample depths and associated HEIS numbers 
are included in Section 2.2. 

2. 1.2.5 Radiological Field Screening 

200-West Area 
A radiological control technician (RCT) performed radiological surveys of the drill cuttings, geologic 
samples, temporary drive casing, and drillers ' control station every morning and afternoon at all of the 
wells using standard field screening instruments. Radiological support switched to continuous coverage 
while in the saturated zone. 

200-East Area 
The radiological risk and RCT coverage varied between these wells. An RCT performed radiological 
surveys of the drill cuttings, geologic samples, temporary drive casing, and driller' s control station using 
standard radiological field screening instruments. 

2.1.2.6 Air Quality Monitoring 

Air quality monitoring was performed by an industrial hygienist technician twice daily to check for 
volatile organic compound (VOC) vapors. The drillers ' breathing zone near the wellhead, the fresh drill 
cuttings, and geologic samples were surveyed for VOCs using a photoionization detector. Air quality was 
also monitored during groundwater sampling. 

2.1.3 Well Construction and Development 

Sections 2.1.3.1 through 2.1.3.6 summarize well construction and development properties and activities 
common to all eight wells. Specific information regarding well construction and development can be 
found in Table 2-1 and Section 2.2. Well summary sheets included in Appendices A through H provide 
visual representations of each well design as-built. 
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2. 1.3.1 Well Screen and Casing 

Wells were constructed using 4-in nominal diameter, schedule 304/304L stainless steel casing, continuous 
wire wrap well screen, and a sump with end cap. Temporary casing diameters were selected to ensure the 
annulus was a "minimum of four inches greater in diameter than the nominal size of the permanent 
casing", as specified under WAC 173-160. 

2. 1.3.2 Primary Filter Pack 

The primary filter pack surrounding the screen at all wells. consists of 10-20 mesh Colorado Silica Sand. 
Following placement of each 10-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 

Annular seal materials include 3/8-in bentonite pellets, medium granular bentonite crumbles or chips, and 
type I/II cement grout. High strength concrete mix was used to seal the final ¼-1 ft of annular space. 
Annular seal material depths may be found in Table 2-1 and Section 2.2. 

2. 1 .3.4 Surface Completion 

The surface completion consists of a 6-in nominal diameter stainless steel protective casing, a 4-ft-by-4-ft 
concrete pad, and a protective cap with locking hasp. Four painted 3-in diameter steel posts were installed 
at each comer 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 following completion and in accordance with CHPRC procedure 
SGRP-PRO-OP-50024 (GRP-EE-01-6.3) , Well Development and Testing. Well development occurred at 
each well following completion. The wells were developed at one or more intervals depending on the 
length of the screen. Each interval was pumped until turbidity was less than 5 nephelometric turbidity 
units (NTU) and additional water quality parameters (conductivity, pH, and temperature) stabilized. 

At all eight wells, the water level was monitored using an In-Situ Inc., Level TROLL 1 700 pressure 
transducer and Rugged Reader2 datalogger. Final development data is summarized in Table 2-2. 

2. 1.3.6 Washington State Department of Ecology Identification 

Well tags with unique Washington State Department of Ecology identification numbers (ID) were affixed 
to the protective casing of each well. These identification numbers are located in Table 1-1. 

2.2 Site Specific Information for Groundwater Wells 

This section summarizes the borehole drilling and sampling, groundwater sampling, health and safety 
screening, 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 well is 
summarized in Table 2-2. 

1 Level Troll is a registered trademark of In-Situ, Inc., Fort Collins, Colorado. 
2 Rugged Reader is a registered trademark of In-Situ , Inc., Fort Coll ins, Colorado. 
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Table 2-1. Well Construction Information 

Permanent Screen and Casing• 

Total Depth Casing Blank 
Drilled Size Casing 

Well ID (ft) (in) (ft bgs) 

C8202 288.1 4-in +1.5-245.2 

C9430 272.3 4-in +2. 1-230.8 

C9431 275.3 4-in +2.0-235.0 

C9432 261.3 4-in +2 .1-219.8 

C89 13 206.3 4-in +2.0-191.1 

C9447 362.0 4-in +2.0-335.4 

C9448 372.4 4-in +2.0-361 .4 

C9449 280.9 4-in +2.0-235.0 

a. Schedule I 0, Type 304/304L Stainless Steel 
b. Type 1/11 Portland cement grout 
c. Medium bentonite chips. crumbles 
d. Coated bentonite pellets (3/8-in) 
e. Silica sand 
+ above ground surface 

not applicable 
ft bgs feet below ground surface 
in inch 

Screen Screen Slot 
Sump/ Surface 

(ft bgs) Size 
End Cap Sealb 
(ft bgs) (ft bgs) 

200-West Area Wells 

245.2-280.2 20 280.2-285.2 0-10.0 

230.8-265.9 20 265.9-270.9 0-10.1 

235.0-270.0 20 270.0-275.0 0-10.5 

219.8-254.8 20 254.8-259.8 0-10.0 

200-East Area Wells 

191.1- 206.4 30 - 0- 9.6 

335.4-345.4 20 345.42-350.5 0-14.2 

361.4-371.4 20 - 0-15.3 

235.0-275.0 20 275.0-280.0 0-12.2 

Annular Bentonite 
Seal< Seald 

(ft bgs) (ft bgs) 

10.0-240.8 -

10.1-226.7 -

10.5-230.6 -

10.0-215.4 -

9.6-186.6 -

14.2-296.5 3 18.6-331.6 
296.5-318.6 352.3-362.0 

15.3-305.4 350. 1-358.0 305.4-350.1 b 

12.2-229.5 -

Primary 
Filter Pack• 

(ft bgs) 

240.8-288. 1 

226. 7-272.3 

230.6-275.3 
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Well ID 

C8202 

C9430 

C9431 

C9432 

C89 13 

C9447 

C9448 

C9449 

ft bgs = 
gpm 
L 
u 
NTU 

Static Water Level 
(ft bgs and date) 

245.4 
(5/ 18/15) 

232.1 
(6/5/ 15) 

237.3 
(5/ 11/15) 

220.5 
(5/12/2015) 

203.4 
(6/ 16/20 15) 

296.7 
(6/4/20 15) 

304.9 
(7/23/2015) 

240.1 

(2/22/20 16) 

feet below ground surface 
gallons per minute 
lower interval 
upper interval 
nephelometric turbidity unit 

Intake Depth 
(ft bgs) 

U: 264.6 
L: 274.6 

U: 252.8 
L: 263.4 

U: 249.6 
L: 269.6 

U : 234.2 
L: 249.3 

205 .0 

341.6 

367.2 

U: 251.6 
L: 272.6 

Table 2-2. Well Development Information 

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

200-West Area Wells 

U: 61 U: 33 U: 0.9 
L: 70 L: 30 L: 1.29 

U: 67 U: 26 U: 2.45 
L: 150 L: 26 L: 4 .71 

U: 48 U: 25 U: 0.98 
L: 61 L: 25 L: 1.47 

U: 71 U: 11 U: 3.62 
L: 122 L: 27 L: 4.73 

200-East Area Wells 

45 6.7 1.77 

890 8.25 29.0 

70 16.7 2.33 

U: 50 U: 50 U: 0.49 
L: 51 L: 50 L: 1.21 

Final Drawdown 
(ft) 

U: 5.7 
L: 5.3 

U: 10.44 
L: 25.08 

U: 0.0 
L: 0.0 

U: 4.1 
L: 11.3 

0.4 

40.5 

29.4 

U: 0.28 
L: 0.01 

Total Gallons 
Pumped 

U: 2,013 
L: 2, 100 

U:1 ,742 
L: 3,744 

U: 1,200 
L: 1,525 

U: 781 
L: 3,294 

301.5 

7,342.5 

1, 169 

U: 2500 
L: 2550 
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2.2.1 Well 299-W22-93 (C8202) 

Borehole C8202 was drilled on May 6, 2015 by Layne Christensen Co. using an AP I 000 Becker Hammer 
drill rig (Figure 2-1), dual-wall air percussion, and 8½-in nominal diameter dual-wall threaded carbon 
steel casing to reach a total depth (TD) of 288.1 feet below ground surface (ft bgs). Approximately 1-2 
gallons of water per foot of advance (approximately 370 gallons total) were added during drilling for dust 
suppression in the vadose zone and to loosen casing in the saturated zone. The borehole was logged after 
placement of the 8½-in casing to a TD of 288.1 ft bgs on May 7, 2015 using SGLS and on May 8, 2015 
usingNMLS. 

Figure 2-1. Layne Christenson Company AP1000 Becker Hammer Rig. 

A borehole straightness test was successfully performed on May 11 , 2015 and well construction was 
performed from May 11 to May 15, 2015. The well was constructed as a 4-in diameter monitoring well 
with a 35-ft long 20-slot screened interval above a 5-ft long sump. Centralizers were not installed during 
construction due to a narrow annulus. The annulus was filled from depth to surface with 48 .1 ft of 10-20 
mesh sand, 230.8 ft ofbentonite chips, and 10.0 ft of cement grout. All temporary casing was removed 
during well construction. 

Well development occurred on May 18, 2015, using a Centri Pro 3 horsepower (hp) submersible pump. 
Well development information may be found in Table 2-2. Static water level was measured before well 
development at 254.4 ft bgs on May 18, 2015. 

2.2.2 Well 299-W22-115 (C9430) 

Drilling at borehole C9430 was performed on May 15, 2015 by Layne Christensen Co. using an APl000 
Becker Hammer drill rig, dual-wall air percussion, and 8½-in nominal diameter dual-wall threaded carbon 
steel casing to reach a TD of 272.3 ft bgs. Approximately 1-2 gallons of water per foot of advance 
(approximately 350 gallons total) were added during drilling for dust suppression in the vadose zone and 
to loosen casing in the saturated zone. The borehole was logged after placement of the 8½-in temporary 
casing to a TD of 272.3 ft bgs on May 18, 2015 using NMLS and on May 19, 2015 using SGLS. 

A borehole straightness test was performed on May 21 , 2015 and well construction was performed from 
May 21, 2015 to June 4, 2015. The well was constructed as a 4-in diameter monitoring well with a 35-ft 
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long 20-slot screened interval above a 5-ft long sump. Centralizers were not installed during construction 
due to a narrow annulus. The annulus was filled from depth to surface with 45.6 ft of 10-20 mesh sand, 
216.6 ft of bentonite chips, and 10.1 ft of cement grout. All temporary casing was removed during well 
construction. 

Well development occurred on June 5, 2015 using a TriSeal 3 hp submersible pump. Static water level 
was measured before well development at 232.1 ft bgs on June 5, 2015. 

2.2.3 Well 299-W22-116 (C9431) 

Drilling at borehole C9431 was performed from April 7, 2015 to April 9, 2015. Drilling was performed 
by Layne Christensen Co. using an APl000 Becker Hammer drill rig, dual-wall air percussion, and 8½-in 
nominal diameter dual-wall threaded carbon steel casing to reach a TD of 275.3 ft bgs. Approximately 
1-2 gallons of water per foot of advance (approximately 350 gallons total) were added during drilling for 
dust suppression in the vadose zone and to loosen casing in the saturated zone. The borehole was logged 
after placement of the 8½-in temporary casing to 275.3 ft bgs on April 9, 2015 using NMLS and on 
April 13, 2015 using SGLS. 

A borehole straightness test was performed on April 20, 2015 and well construction was performed from 
April 20, 2015 to April 27, 2015 . The well was constructed as a 4-in diameter monitoring well with a 
35-ft long 20-slot screened interval above a 5-ft long sump. Centralizers were not installed during 
construction due to a narrow annulus. The annulus was filled from depth to surface with 44.7 ft of 
10-20 mesh sand, 220.1 ft of bentonite chips, and 10.5 ft of c:;ement grout. All temporary casing was 
removed during well construction. 

Well development occurred on May 11, 2015, using a 3 hp submersible pump. Static water level was 
measured before well development at 237 .3 ft bgs on May 11 , 2015. 

2.2.4 Well 299-W23-236 (C9432) 

Drilling at borehole C9432 was performed from April 13, 2015 to April 16, 2015 . Drilling was performed 
by Layne Christensen Co. using an API000 Becker Hammer drill rig, dual-wall air percussion, and 8½-in 
nominal diameter dual-wall threaded carbon steel casing to reach a TD of 261 .3 ft bgs. An ammonia odor 
was detected by the drillers during drilling activities and then measured (10 ppm) by the industrial 
hygienist at the borehole entrance. Work was temporarily suspended until the lead industrial hygienist 
determined it was safe for work to continue. 

Pumped groundwater samples were collected during drilling using a 3 hp submersible pump and are 
summarized in Table 2-3. The borehole was purged for a minimum of three borehole volumes and in 
accordance with CHPRC procedure SGRP-PRO-SMP-50060. The borehole was logged to a TD of 
261.3 ft bgs from April 20, 2015 to April 21 , 2015 using NMLS and from April 21 , 2015 to 
April 22, 2015 using SGLS after placement of the 8½-in temporary casing. 

A borehole straightness test was performed on April 28, 2015 and well construction was performed from 
April 28, 2015 to May 11, 2015 . The well was constructed as a 4-in diameter monitoring well with a 35-ft 
long 20-slot screened interval above a 5-ft long sump. Centralizers were not installed during construction 
due to a narrow annulus. The annulus was filled from depth to surface with 45.9 ft of 10-20 mesh sand, 
205.4 ft ofbentonite chips, and 10.0 ft of cement grout. Several pieces of carbon steel casing became 
contaminated with low-level fixed radiological contamination and were kept in a radioactive material area 
when not in use. The contaminated casing was treated as miscellaneous solid waste and was transferred to 
Environmental Restoration Disposal Facility for disposal at the end of well completion. All temporary 
casing was removed during well construction. 
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Well development occurred from May 12, 2015 to May 13, 2015 , using a 3 hp submersible pump. Static 
water level was measured before well development at 220.5 ft bgs on May 12, 2015. 

Date 

4/ 15/ 15 

4/ 16/15 

D.O. 
ft bgs 
gal 
gpm 
HEIS 
NTU 

2.2.5 

Table 2-3. C9432 Groundwater Samples Collected During Drilling 

Depth Sample 
(ft bgs) Method 

228.7 
Groundwater 

pumped 

261.4 
Groundwater 

pumped 

= dissolved oxygen 
= feet below ground surface 
= gallon 
= gallons per minute 

Pump Vol. 
Rate Purged 

(gpm) (gal) 

I 76 

5 335 

= Hanford Environmental Information System 
= nephelometric turbidity unit 

Well 299-E26-15 (C8913) 

D.Oat 
Turbidity Sample 

(NTU) Collection 
(mg/L) 

29.1 7.20 

11.2 8.09 

HEIS number 

B31358, B31359 

B31360, B3 1361 

Drilling at borehole C8913 was performed from May 19, 2015 to May 20, 2015 by Layne Christensen 
Co. using an APlOOO Becker Hammer drill rig, dual-wall air percussion, and 8½-in nominal diameter 
dual-wall threaded carbon steel casing to reach a TD of 206.9 ft bgs. Continuous radiological support was 
required during drilling and construction activities due to low-level radiological contamination in the 

,, surrounding soil. The borehole was logged to a TD on May 21 , 2015 using NMLS and from 
May 26, 2015 to May 27, 2015 using SGLS after placement of the 8½-in temporary casing. 

A borehole straightness test was performed on June 11, 2015 and well construction was performed from 
June 11, 2015 to June 12, 2015. The well was constructed as a 4-in diameter monitoring well with a 15-ft 
long 30-slot screened interval with an endcap. Centralizers were not installed during construction due to a 
narrow annulus. The annulus was filled from depth to surface with 20.3 ft of 10-20 mesh sand, 177.0 ft of 
bentonite chips, and 9.6 ft of cement grout. All temporary casing was removed during well construction. 

Well development occurred on June 16, 2015 using a Pulstar Pump Rig and ½-hp submersible pump. 
Static water level was measured before well development at 203.4 ft bgs on June 16, 2015. 

2.2.6 Well 299-E28-31 (C9447) 

Drilling at borehole C9447 was performed from March 24, 2015 to June 4, 2015 by StillWater LLC. 
using a Bucyrus-Erie 22-W Series 3 cable-tool rig and both 133/s-inch and 11 ½-inch nominal diameter 
threaded carbon steel casing to reach a TD of 362.0 ft bgs. The borehole was drilled by core barrel with 
133/s-in nominal diameter casing to 138 .9 ft bgs and then with 11 ½ -in nominal diameter casing to TD. 
Radiological field measurements detected radiation readings slightly above background levels on cuttings 
during drilling, but were not significant enough to suspend operations. 

Pumped groundwater samples were collected during drilling using a 3 hp submersible pump and are 
summarized in Table 2-4. The borehole was purged for a minimum of three borehole volumes and in 
accordance with CHPRC procedure SGRP-PRO-SMP-50060. The borehole was logged on April 1, 2015 
using SGLS and NMLS following placement of the 133/s-in temporary casing to a depth of 138.9 ft bgs. 
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On May 11, 2015 and May 12, 2015, following the placement of the 11 ½-in casing, the remainder of the 
borehole was logged using SGLS and NMLS. 

Table 2-4. C9447 Groundwater Samples Collected During Drilling 

Depth Sample 
Pump Vol. 

Turbidity D.O at Sample 
Date Rate Purged HEIS number 

(ft bgs) Method 
(gpm) (gal) 

(NTU) Collection (Mg/L) 

4/13/ 15 305.5 
Groundwater 

5.8 359.6 6 1.1 6.57 
B30T27, B30T28, 

pumped B30T39, B30T59 

4/15/15 320.96 
Groundwater 

12.7 1,143 > 1,000 4.75 
B30T3 l, B30T32, 

pumped B30T40, B30T61 

4/23/15 340.97 
Groundwater 

1.75 351.3 > 1,000 2.31 
B30T35, B30T36, 

Pumped B350T41 , B30T63 

4/28/15 348.7 
Groundwater 

5.3 641.3 > 1,000 0.65 
B30T37, B30T38, 

Pumped B30T42, B30T64 

D.O. dissolved oxygen 
ft bgs feet below ground surface 
gal gallon 
gpm gallons per minute 
HEIS Hanford Environmental Information System 
NTU nephelometric turbidity unit 

A borehole straightness test was performed on May 14, 2015 and well construction was performed from 
May 14, 2015 to June 2, 2015. The well was constructed as a 4-in diameter monitoring well with a 10-ft 
long 20-slot screened interval above a 5-ft long sump. Centralizers were installed above and below the 
screen and at 40-ft intervals to ground surface. The annulus was filled from depth to surface with 9.7 ft of 
coated bentonite pellets, 20. 7 ft of 10-20 mesh sand, 13.0 ft of coated bentonite pellets, 22.1 ft of cement 
grount, 282.3 ft ofbentonite chips, and 14.2 ft of cement grout. 

Well development occurred on June 3, 2015 and June 4, 2015 using a Pulstar Pump and a Grundfos3 3 hp 
submersible pump. Static water level was measured before well development at 296.7 ft bgs on 
June 3, 2015. Well development was considered complete by the BTR after 890 minutes of pumping and 
with a turbidity reading of 29.0 NTU. 

2.2. 7 Well 299-E28-32 (C9448) 

Drilling at borehole C9448 was performed from May 28, 2015 to July 7, 2015 by StillWater LLC. using a 
Bucyrus-Erie 22-W Series 3 cable-tool rig and both 13¾-inch and 11 ½-inch nominal diameter carbon 
steel casing to reach a TD of 372.4 ft bgs. The 13¾-in casing was used to 138.8 ft bgs and the 11 ½-in 
casing to TD. Continuous radiological support was required due to low-level radiological contamination 
in the surrounding soil. 

Pumped groundwater samples were collected during drilling using a 3 hp submersible pump and are 
summarized in Table 2-5 . Due to low recharge, only two borehole volumes were purged before the first 
water sample was collected. All other samples were purged the requisite three borehole volumes and in 
accordance with CHPRC procedure SGRP-PRO-SMP-50060. The borehole was logged on June 4, 2015 
and June 8, 2015 using SGLS and NMLS following placement of the 13¾-in temporary casing to a depth 

3 Grundfos is a registered trademark of Grundfos Group, Downer Grove, Illinois. 
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of 140.0 ft bgs. On July 9, 2015 through July 14, 2015, following the placement of the 11 ¼-in casing, the 
borehole was logged using NMLS to a depth of 305.0 ft bgs and SGLS to a depth of 371.0 ft bgs. 
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Table 2-5. C9448 Groundwater Samples Collected During Drilling 

Depth Sample 
(ft bgs) Method 

Groundwater 
314.0 

pumped 

329.0 
Groundwater 

pumped 

347.6 
Groundwater 

Pumped 

Groundwater 
367.3 

Pumped 

dissolved oxygen 
feet below ground surface 
gallon 
gallons per minute 

Pump Vol. 
Rate Purged 

(gpm) (gaJ) 

2 110 

16.6 979.4 

2.8 252 

15 1425 

Hanford Environmental Information System 
nephelometric turbidity unit 
not recorded 

Turbidity D.O at Sample 
(NTU) Collection (Mg/L) 

> 1,000 N/R 

> 1,000 1.91 

30.9 1.97 

27.0 1.24 

DEIS number 

B30T43, B30T44, 
B30T65, B30T45, 
B30T46, B30T66 

B30T47, B30T48, 
B30T67 

B30T51 , B30T52, 
B30T69, B30T57 

B30T53, B30T54, 
B30TI0 

A borehole straightness test was performed on July 7, 2015 and well construction was performed from 
July 15, 2015 to July 22, 2015 . The well was constructed as a 4-in diameter monitoring well with a 10-ft 
long 20-slot screened interval with an end cap. Stainless steel centralizers were installed at the top of the 
screened interval and at 40 ft intervals. The annulus was filled from depth to surface with 14.4 ft of 10-20 
mesh sand, 7.9 ft of coated bentonite pellets, 44.7 ft of cement grout, 290.1 ft of bentonite chips, and 15.3 
ft of cement grout. 

Well development occurred on July 23, 2015 using a Pulstar Pump and a TriSeal 3 hp submersible pump. 
Static water level was measured before well qevelopment at 304.9 ft bgs on July 23 , 2015 . 

2.2.8 Well 299-E27-26 (C9449) 

Drilling at borehole C9449 was performed from February 16 to February 22, 2016 by both StillWater 
LLC and Layne Christensen Co. Between February 16 and February 17, 2016, StillWater LLC drilled a 
19.0 ft starter borehole using a Bucyrus-Erie 22-W Series 3 cable-tool rig and 10 3/4-in nominal diameter 
carbon steel casing. Between February 17 and February 22, 2016 Layne Christensen Co. continued 
drilling activities using an APIOOO Becker Hammer drill rig, dual-wall air percussion, and 8 5/8-in 
nominal diameter dual-wall threaded carbon steel casing to advance to a TD of 280.9ft bgs. Beginning at 
120 ft bgs, 1-2 gallons of water per foot of advance (approximately 300 gallons total) was added during 
drilling for dust suppression in the vadose zone and to loosen casing in the saturated zone. 

The borehole was logged on February 17, 2016 using SGLS and NMLS following placement of the 
10 3/4-in temporary casing to a depth of 19.0 ft bgs. On February 23 and February 24, 2016, following 
the placement of the 8 5/8-in temporary casing, the borehole was logged using NMLS to a depth of 
240.3 ft bgs and SGLS to a depth of 280.0 ft bgs. 

Four split spoons were collected during drilling and are detailed in Table 2-6. 
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Table 2-6. C9449 Split-Spoon Samples 

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

2/19/ 16 99.8 - I 02.3 Split-Spoon Soil 100 % 
B34JN5, B34JTI , B34JNI , B34JR5, 

B34JR9, B34JT0 

2/19/16 133.9- 136.4 Split-Spoon Soil 100 % 
B34JN6, B34JN7, B34JN8, B34JN9, 

B34JP0 

2/22/16 152.0 - 154.5 Split-Spoon Soil 100 % 
B34JPI , B34JP2, B34JP3 , B34JP4, 

B34JP5 

2/22/ 16 244.0 - 246.5 Split-Spoon Soil 80% 
B34JP6, B34JP7, B34JP8, B34JP9, 

B34JR0 

ft bgs feet below ground surface 
HEIS Hanford Environmental Information System 

A borehole straightness test was performed on February 25, 2016 and well construction was performed 
from February 25, 2016 to March 1, 2016. The well was constructed as a 4-in diameter monitoring well 
with a 40-ft long 20-slot screened interval above a 5-ft long sump. Centralizers were not installed during 
construction due to a narrow annulus. The annulus was filled from depth to surface with 51.5 ft of 
10-20 mesh sand, 217 .3 ft of bentonite chips, and 12.2 ft of cement grout. All temporary casing was 
removed during well construction. 

Well development occurred on March 28, 2016, using a Goulds 5 hp submersible pump. Static water level 
was measured before well development at 240.8 ft bgs on March 28, 2016. 
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3 Geologic Observations 

The following sections summarize the general geology in the area of the eight new groundwater 
monitoring wells and present the stratigraphy encountered during the drilling of each well. 

3.1 General Geology Description 

200-West Area 

The major stratigraphic units encountered during drilling in the 200-West Area included sand and gravel 
of the Hanford formation and/or surficial deposits, fine-grained s~lt and caliche of the Cold Creek unit 
(CCU), sand of the Ringold Formation member of Taylor Flat (Rtf), and sand and gravel of the Ringold 
Formation member of Wooded Island unit E (Rwie). Significant difference in sediment thicknesses were 
observed at each borehole due to structural, depositional, and erosional variations at each site. 

The Hanford formation sediments were sand-dominated within the area and had a composition averaging 
50% mafic and 50% quartz-feldspar. At the four 200-West borehole locations, the Hanford formation was 
thickest at C9431 (140 ft) and thinnest at C9430 (120 ft). A disconformity underlies the Hanford 
formation within the area, followed by the CCU, a fine-grained silt and caliche paleosol deposit. The 
CCU was thickest at C9430 (35 ft) and thinnest at C9431 (10 ft) . A second disconformity underlies the 
CCU within the area, which was followed by the predominantly quartzo-feldspathic sand of the Rtf. The 
Rtfwas thickest at C8202 and C9431 (25 ft) and thinnest at C9432 (6 ft) within the area. Underlying the 
Rtf is the Rwie. The Rwie is characterized as clast-supported quartzo-feldspathic gravels with a fine- to 
coarse-grained sand matrix and lesser silt fraction. Drilling concluded in the Rwie at all four locations 
driller in the 200-W est Area. 

200-East Area 

The major stratigraphic units encountered during drilling in the 200-East Area included sand and gravel 
of the Hanford formation and/or surficial deposits, sand and gravel of the CCU, sand and gravel of the 
Ringold Formation member of Wooded Island unit A (Rwia), and basalt. Significant difference in 
sediment thicknesses were observed at each borehole due to structural, depositional and erosional 
variations at each site. 

The Hanford formation sediments were sand dominated within the area and had a composition averaging 
50% mafic and 50% quartz-feldspar. At the three 200-East Area borehole locations, the Hanford 
formation was thickest at C9449 (255 ft) and thinnest at C8913 (207 ft). The CCU disconformably 
underlies the Hanford formation, within the area. The CCU within the area was observed as a gravel 
supported by predominately quartzo-feldspathic sand. At the three 200-East area borehole locations, the 
CCU was thickest at C9447 (99 ft) and not present at C8913. Disconformably following the CCU at 
C9447 is Rwia. Rwia is observed as a quartz-feldspar-lithic gravel supported by quartzo-feldspathic sand 
and silt and was 21 ft thick at C944 7. For borehole C9448, the depth and appearance of the CCU and 
Rwia were unable to be distinguished based on field logs. Drilling concluded at all three locations once 
basalt bedrock was confirmed. 

3.2 Borehole Geology 

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

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 [HCl] , etc.) and drilling 
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observations (i.e., drill rate) in the field. As such, the unit contacts included herein should not be 
considered final. It should be noted that geologic field descriptions of Becker Hammer drill cuttings may 
not be completely representative of the geologic formation due to sorting, crushing, and binding as the 
cuttings exit the borehole. 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 299-W22-93 (C8202) 
The sediments encountered from ground surface to 135 ft bgs consisted of sand with sandy gravel 
intervals from 15 to 25 and 40 to 55 ft bgs and silty sand from 80 to 100 ft bgs. Gravel content ranged 
from trace to 70 percent, sand ranged from 27 to 100 percent and silt/clay ranged from trace to 30 percent. 
The gravel fraction consists of poorly to moderately sorted, subangular to subrounded, very fine to very 
coarse pebbles comprised of 90 percent basalt. The sand fraction near ground surface was a poorly to well 
sorted, very fine to very coarse sand comprised of 95 percent mafic grains. The sand graded into a very 
well sorted, very fine to medium sand comprised of 90 percent felsic grains at 65 ft bgs. The fine fraction 
was a light yellowish brown (2.5Y 6/3) to dark grayish brown (2.5Y 4/2) silt, based on a Munsell® soil 
color chart4. Strong reactions to HCI were observed from Oto 15 ft and occasional weak to moderate 
reactions were observed throughout the remainder of the interval. At 135 ft bgs a distinct lithology change 
from sand to silt occurred. This change in lithology coincides with previous descriptions of the Hanford 
formation and CCU contact and therefore 135 ft bgs has been interpreted as the contact between the 
Hanford formation and CCU. 

Sandy clayey silt was encountered from 135 to 155 ft bgs. The silt percentage ranged from 85 to 
90 percent and the sand percentage ranged from 10 to 15 percent. The sand was comprised of very fine, 
90 percent felsic grains. The clayey silt was light olive brown (2.5Y 5/4) and exhibited medium plasticity 
and no reaction to HCI. A change in lithology from sandy clayey silt to sand at 155 ft bgs occurred and 
coincide with previous descriptions made of the CCU and Rtf contact, therefore 155 ft bgs has been 
interpreted as the contact between CCU and Rtf. 

Sands encountered from 155 to 180 ft bgs consisted of90 to 97 percent sand, 3 to 10 percent silt and 
occasional gravels. The sand was a well sorted, subangular, very fine to very coarse, 50 percent felsic 
grained. The silt exhibited a low plasticity and a weak reaction to HCI. The color of the fine fraction was 
olive brown (2.5Y 4/3). At 180 ft bgs a gradual change to gravelly sand was observed. This gradual 
change in lithology coincides with previous descriptions of the Rtf and R wie contact and therefore has 
been interpreted as the contact between the Rtf and R wie. 

The sediments encountered from 180 to 288.1 ft bgs ranged from sand to gravel with a few intervals of 
silty sandy gravels. The gravel fraction consisted of poorly to very well sorted, subrounded to well 
rounded, very fine pebble to small cobbles comprised of 20 to 95 percent mafic clasts. The sand fraction 
consisted of well sorted, subangular to subrounded, very fine to very coarse, 20 to 80 percent felsic 
grains. The clayey silt fraction exhibited low to moderate plasticity. The color of the fine fraction ranged 
from light olive brown (2.5Y 5/4) to olive brown (2.5Y 4/3). No reactions to HCI were observed 
throughout this interval. Drilling continued until 288.1 ft bgs. 

3.2.2 Borehole Geology for Well 299-W22-115 (C9430) 

The sediments encountered from ground surface to 120 ft bgs consisted of primarily sand with a sandy 
gravel interval from 35 to 55 ft bgs and sandy silt to silty sand interval from 75 to 85 ft bgs. The sand was 

4 Munsell® Soil Color Charts is a registered trademark of X-Rite, Inc. Grand Rapids, Michigan. 
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poorly to well sorted, angular to rounded, very fine to very coarse grained with a 60 to 80 percent felsic 
composition. The gravel consisted of very poorly to poorly sorted, angular to rounded, very fine to very 
coarse pebbles with a 40 to 50 percent felsic composition. Weak to strong reactions to HCl were observed 
throughout this interval. The color of the fine fraction ranged from dark grayish brown (2.5Y 3/2) to light 
olive brown (2.5Y 5/3). At 120 ft bgs the lithology graded to silt. This distinct change in lithology 
coincides with previous descriptions of the Hanford formation and CCU contact and therefore 120 ft bgs 
has been interpreted as the contact between the Hanford formation and the CCU. 

Silt was encountered from 120 to 150 ft bgs. The silt ranged from 90 to 100 percent silt/clay and O to 
10 percent sand. The well sorted, very fine grained sand was 95 percent felsic. The clayey silt exhibited 
low to high plasticity. Weak to strong reactions to HCl were observed throughout this interval. The color 
of the fine fraction was olive brown (2.5Y 4/4). At 150 ft bgs a 5-ft thick sandy gravel was encountered 
with a strong reaction to HCl and 80 percent basaltic gravel content. Because of the strong reaction to 
HCl, and the high basaltic gravel percentage, the gravel encountered from 150 to 155 ft bgs is proposed to 
be the bottom of the CCU gravel-dominated unit. 

Sand was encountered from 155 to 170 ft bgs. The sand consisted of 95 percent sand and 5 percent gravel. 
The gravel fraction was poorly sorted, angular to rounded, very fine to medium pebble clasts comprised 
of 50 percent felsic grains. The sand fraction was poorly sorted, angular to subrounded, very fine to 
coarse grained sand comprised of 80 percent felsic grains. The color was olive brown (2.5Y 4/3). No 
reaction to HCl was observed throughout this interval. From 170 to 175 ft bgs an increase in gravel 
content is observed that coincides with previous descriptions of the change between the Rtf and Rwie. 
Because of the change in lithology, 170 to 175 ft bgs is proposed to be a gradational contact between the 
Rtf and the Rwie. 

From 170 to 272.3 ft bgs the material encountered was predominately sandy gravel with intervals of sand, 
gravelly sand, and silty sandy gravel. The gravel fraction was very poorly to poorly sorted, angular to 
rounded, very fine pebble to large cobble clasts comprised of 50 to 90 percent felsic grains. The sand 
fraction consisted of very poorly to moderately sorted, angular to rounded, very fine to very coarse, 60 to 
90 percent felsic grains. The silt/clay fraction exhibited low plasticity. Weak to no reactions to HCl were 
observed, with exception to 175 to 185 ft bgs where strong and moderate reactions were observed. The 
color of the fine fraction ranged from olive·brown (2.5Y 4/3) to dark olive brown (2.5Y 3/3). Drilling 
continued until 272.3 ft bgs. 

3.2.3 Borehole Geology for Well 299-W22-116 (C9431) 

The sediments encountered from ground surface to 140 ft bgs consisted of sand with and interval of 
gravelly sand from 55 to 70 ft bgs. The sediment was 80 to 100 percent sand, 0 to 15 percent gravel and 
0 to 10 percent silt/clay. The gravel fraction was subangular, very small to small pebble clasts comprised 
of 90 to 100 percent basalt. The sand fraction was moderate to well sorted, subrounded to well rounded, 
very fine to very coarse grained comprised of 20 to 90 percent basalt. A strong reaction to HCl was 
observed from Oto 15 ft bgs, and occasional weak reactions were observed from 15 ft to 55 ft bgs. No 
reactions to HCl were observed from 55 to 120 ft bgs. T4e color of the fine fraction ranged from 
yellowish brown (1 OYR 5/4) to brown (lOYR 4/3). At 120 ft bgs the silt/clay content increased to 
10 percent and occasional clay nodules exhibiting low plasticity and strong reactions to HCl were 
observed. At 140 ft bgs a distinct change to sandy silt occurred. This change in lithology coincides with 
previous descriptions of the Hanford formation and CCU contact and therefore 140 ft bgs has been 
interpreted as the contact between the Hanford formation and the CCU. 

The sediment encountered at 140 to 150 ft bgs was sandy silt to silty sandy gravel. The sand was a 
moderately sorted, subrounded, very fine to coarse sand comprised of 100 percent felsic grains. The 
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gravel fraction was poorly sorted, angular to subangular, small pebble to small cobble clasts comprised of 
75 percent gravel. The silt/clay was approximately 25 percent clay and exhibited low to medium 
plasticity. A strong reaction to HCl was observed on the clay modules throughout this interval. The color 
of the fine fraction was light olive brown (2.5Y 5/4). At 150 ft bgs a decrease in silt/clay content and 
change in lithology to a gravelly sand was encountered. This change in lithology coincides with previous 
descriptions of the CCU and Rtf contact and therefore 150 ft bgs has been interpreted as the contact 
between the CCU and Rtf. 

The sediment encountered from 150 to 17 5 ft bgs consisted of sand and gravelly sand. The sediment was 
5 to 20 percent gravel, 75 to 95 percent sand, and 0 to 5 percent silt/clay. The gravel fraction was poorly 
sorted, subrounded, small pebble to small cobble clasts comprised of 90 percent basalt. The sand fraction 
was poorly to well sorted, subrounded, very fine to very coarse, 40 to 50 percent basaltic grains. No clay 
was present throughout this interval. A strong reaction to HCl was observed from 150 to 160 ft bgs. No 
reaction to HCl was observed from 160 to 175 ft bgs. The color of the fine fraction ranged from olive 
brown (2.5Y 5/4) to very dark grayish brown ( 1 0YR 3/2). At 175 ft bgs a gradual change to sandy gravel 
occurred, this gradational change in •lithology coincides with previous descriptions of the Rtf and 
Rwiecontact and therefore 175 ft bgs has been interpreted as a gradational contact between the Rtf and 
Rwie. 

The sediment encountered from 175 to 275.3 ft bgs ranged from sandy gravel to gravel. The sediment was 
40 to 95 percent gravel, 5 to 60 percent sand and 0 to 9 percent silt/clay. The gravel fraction was very 
poorly to moderately sorted, angular to rounded, very fine pebble to large cobbles comprised of 20 to 
100 percent felsic clasts. The sand fraction was poorly to very well sorted, subangular to well rounded, 
very fine to very coarse sand comprised of 5 to 80 percent felsic grains. The color of the fine fraction 
ranged from light yellowish brown (2.5Y 6/4) to olive brown (2.5Y 4/4). No reactions to HCI or clay 
nodules were observed throughout this interval. Drilling continued until 275.3 ft bgs. 

3.2.4 Borehole Geology for Well 299-W23-236 (C9432) 

The sediments encountered at C9432 consisted of sands, gravelly sands and sandy gravels from 0 to 
85 ft bgs. The sediment was 2 to 30 percent gravel and 70 to 98 percent sand, only trace silt was observed 
throughout this interval. The gravel fraction was poorly to moderately sorted, angular to rounded, very 
fine to very coarse pebbles comprised of 20 to 40 percent felsic clasts. The sand fraction was poorly to 
moderately sorted, angular to subrounded, very fine to very coarse grains comprised of 30 to 60 percent 
felsic grains. 

The sediment encountered from 85 to 135 ft bgs was predominately silty sand, with intervals of sand and 
slightly silty sand. Sand content ranged from 60 to 90 percent and silt/clay content ranged from 1 0 to 
30 percent, only trace gravel was present. The sand fraction was moderately to well sorted, very fine to 
medium sand comprised of 70 percent felsic grains. The silt/clay fraction was light brownish grey (2.5Y 
6/2) to light olive brown (2.5Y 5/3) silt exhibiting a moderate to strong reaction to HCI. At 135 ft bgs an 
increase in the clay content occurred which has been interpreted as the contact between the Hanford 
formation and the CCU 

The sediment encountered from 135 to 150 ft bgs was silty sand and sandy silt. The sediment was 30 to 
70 percent sand and 30 to 70 percent silt/clay, only trace gravel was present. The sand fraction was a well 
sorted, very fine to fine sand. The mud fraction was 60 to 70 percent silt and 30 to 40 percent low to 
moderate plasticity clay. Moderate to strong reactions to HCI were observed throughout this interval. The 
color of the fine fraction was light olive brown (2.5Y 5/3). At 150 ft bgs a coarsening and increase in sand 
content occurred, this coarsening coincides with previous descriptions of the CCU and Rtf contact, 
therefore 15 0 ft bgs has been interpreted as the CCU and Rtf contact. 
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The material encountered from 150 to 156 ft bgs comprised of silty sand. The sand fraction was very fine 
to medium sand and the mud fraction was 70 percent silt and 30 percent low to moderate plasticity clay. 
The color was light olive brown (2.5Y 5/3) and a strong reaction to HCI was observed. At 156 ft bgs a 
sharp change in lithology to a sandy gravel was encountered, this change in lithology coincides with 
previous descriptions of the Rtf and R wie contact; therefore, 156 ft bgs has been interpreted as the Rtf and 
R wie contact. 

The material encountered from 156 to 261.3 ft bgs ranged from sandy gravel to gravel. The sediment was 
45 to 95 percent gravel, 5 to 55 percent sand and Oto 10 percent silt/clay. The gravel fraction was very 
poorly to moderately sorted, angular to rounded, very fine pebble to large cobbles comprised of 60 to 90 
percent felsic clasts. The sand fraction was very poorly to moderately sorted, angular to subrounded, very 
fine to very coarse sand comprised of 60 to 95 percent felsic grains. The fine fraction ranged from light 
olive brown (2.5Y 5/3) to olive brown (2.5Y 4/3). Medium to strong reactions to HCl were observed from 
156 to 180 ft bgs. Drilling continued until 261.3 ft bgs. 

3.2.5 Borehole Geology for Well 299-E26-15 (C8913) 

The sediments encountered at C8913 consisted of gravelly sand, sandy gravel and gravel from Oto 206.9 
ft bgs with exception to 30 to 35 ft bgs where a slightly sandy gravelly silt was encountered. The 
sediment ranged from 20 to 90 percent gravel, 10 to 80 percent sand and Oto 15 percent silt. The gravel 
fraction was poorly to very well sorted, angular to rounded, very fine pebble to coarse pebbles comprised 
of 50 to 90 percent mafic clasts. Occasional large cobbles were observed. The sand fraction was a poorly 
to well sorted, angular, very fine to very coarse sand comprised of 50 to 90 percent felsic grains. The fine 
fraction ranged from grayish brown (2.5Y 5/2) to very dark gray (2.5YR 3/ 1). No reaction to HCl was 
observed during drilling. Basalt was encountered at 206.9 ft bgs. No basalt was recovered due to the drill 
not being able to return a sufficient amount of cuttings. Drilling concluded at 206.9 ft bgs. 

3.2.6 Borehole Geology for Well 299-E28-31 (C9447) 

The sediments encountered at C944 7 consisted of silty sandy gravel, gravelly silty sand, sandy gravel and 
gravelly sand from Oto 30 ft bgs. Gravel content ranged from 20 to 60 percent, sand ranged from 20 to 80 
percent and silt/clay ranged from trace to 25 percent. The gravel fraction was very poorly to moderately 
sorted, subangular to subrounded, very fine pebble to small cobbles comprised of 40 to 65 percent felsic 
clasts. The sand fraction was a poorly to well sorted, angular to subrounded, very fine to very coarse sand 
comprised of 50 to 60 percent felsic grains. Low to moderate reactions to HCI were observed from 0 to 25 
ft bgs. The color of the fine fraction throughout this interval ranged from pale yellow (2.5Y 7/3) to light 
brownish gray (2.5Y 6/2). 

The sediments encountered from 30 to 231 ft bgs consisted primarily of sand with occasional gravelly 
sand and sandy gravel intervals. Gravel content ranged from 5 to 75 percent, sand ranged from 25 to 100 
percent, only trace silt/clay was present. The gravel fraction was well sorted, angular to subrounded, very 
fine to medium pebbles comprised of 30 to 60 percent felsic clasts. The sand fraction was poorly to well 
sorted, subangular to subrounded, very fine to very coarse sand comprised of 40 to 70 percent felsic 
grains. Occasional weak reactions to HCI were observed from 30 to 160 ft bgs, and moderate to strong 
reactions to HCl were observed from 160 to 173 and 215 to 231 ft bgs. The color of the fine fraction 
ranged from light brownish gray (2.5Y 6/2) to gray (2.5Y 6/ 1 ). At 231 ft bgs, a change in lithology to 
sandy gravel occurred and coincides with previous descriptions of the Hanford formation and CCU 
contact, therefore 231 ft bgs has been interpreted as the contact between the Hanford formation and CCU. 

The sediments encountered from 231 ft to 353 ft bgs consisted of primarily sandy gravel with occasional 
intervals of gravel , gravelly sand and silty sandy gravel. Gravel content ranged from 25 to 90 percent, 
sand ranged from 20 to 85 percent and silt/clay ranged from trace to 20 percent. The gravel fraction was 
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very poorly to moderately sorted, angular to rounded, very fine pebble to large cobbles comprised of 60 to 
80 percent felsic clasts. The sand fraction was very poorly to well sorted, subangular to rounded, very fine 
to very coarse sand comprised of 60 to 80 percent felsic grains. Basalt was encountered at 353 ft bgs. 

Drilling continued into the basalt until 362 ft bgs. The basalt appeared to be vesicular flow top with 
approximately ten percent of it having undergone secondary mineralization. The colors ranged from very 
dark gray (IOYR 3/ 1) to black (lOYR 2/1). 

3.2. 7 Borehole Geology for Well 299-E28-32 (C9448) 

The sediments encountered at C9448 consisted of predominately sand, with intervals of silt, sandy silt, 
silty sand, silty sandy gravel, gravelly sand and sandy gravel from O to 244 ft bgs. Gravel content ranged 
from O to 80 percent, sand ranged from 5 to 100 percent and silt ranged from O to 95 percent. The gravel 
fraction was very poorly to well sorted, angular to rounded, very fine pebble to large cobbles comprised 
of 80 to 90 percent mafic clasts. The sand fraction was a poorly to well sorted, angular, very fine to very 
coarse sand comprised of 20 to 80 percent mafic grains. A strong reaction to HCl was observed from O to 
11 ft bgs and a slight reaction to HCl was observed from 11 to 45 ft bgs. No further reactions to HCl were 
observed. The color of the fine fraction ranged from dark olive brown (2 .5Y 3/3), dark brown (1 OYR 3/3) 
to gray (2.5Y 5/1). The observed silt exhibited a low plasticity. 

The sediments encountered from 244 to 295 ft bgs consisted of silty gravelly sand, silty sandy gravel, 
sandy gravel, and gravel. Gravel content ranged from 20 to 80 percent, sand ranged from 18 to 80 percent 
and silt ranged from Oto 12 percent. The gravel fraction was very poor to well sorted, angular to rounded, 
very fine pebble to boulders comprised of 60 to 90 percent mafic clasts. The sand fraction was a poorly to 
well sorted, angular, very fine to coarse sand comprised of 80 percent mafic clasts. The color of the fine 
fraction ranged from dark olive brown (2.5Y 3/3) to grayish brown (2.5Y 5/2). Weak reactions to HCl 
were observed throughout this interval. At 295 ft bgs, an increase in felsic content occurred, this change 
coincides with previous descriptions of the contact between the Hanford fonnation and the Ringold 
Formation, therefore 295 ft bgs has been interpreted as the contact between the Hanford and Ringold 
Formation. Based on nearby descriptions, this contact is likely with the CCU or Rwie. 

The sediments encountered from 295 ft bgs to 372 ft bgs consisted of primarily sandy gravel with 
occasional intervals of gravel, gravelly sand, sand, silty sandy gravel and sand. Gravel content ranged 
from 25 to 75 percent, sand ranged from 25 to 90 percent and silt ranged from 5 to 30 percent. The gravel 
fraction was poorly sorted, angular to rounded, very fine pebble to very coarse pebble clasts comprised of 
20 to 40 percent mafic clasts. The sand fraction was a well sorted, angular, very fine to very coarse sand 
comprised of l O to 40 percent mafic grains. The color of the fine fraction ranged from olive brown (2.5Y 
4/3) to very dark grayish brown (2.5Y 3/2). Slight reactions to HCI were observed from 395 to 316 ft bgs, 
no other reactions to HCl were observed. Basalt was encountered at 372 ft bgs. 

Drilling continued into the basalt until 372.4 ft bgs. The basalt appeared to be weathered vesicular basalt 
flow top with minimal secondary mineralization. 

3.2.8 Borehole Geology for Well 299-E27-26 (C9449) 

Due to radiological contamination, the first 10 feet of the borehole were not photographed or archived. 
The sediments encountered at C9449 consist of sand-dominated units with intervals of gravelly sand and 
sandr gravel from ground surface to 225 ft bgs, followed by gravel-dominated units to 280.8 ft bgs and 
basalt to the TD of 280.9 ft bgs. The uppermost 30 ft of the Hanford formation consist of a gravelly sand 
with 10 percent gravel and 90 percent well-sorted, 50 percent mafic, sand with a non-plastic, 
non-laminated silt stringer at 19.5 ft bgs. At 30 ft bgs, the sediment transitions to a sandy gravel, 
consisting of 40 percent very poorly-sorted fine to very coarse pebbles, with 70 percent mafic clasts, and 
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60 percent sand to a depth of 40 ft bgs. Below the sandy gravel, the sediment transitions to a gravelly sand 
to 50 ft bgs, followed by a 175 ft sand interval which contain sequences of basalt-rich sand grading from 
very coarse to well-sorted, fine sand to a depth of 225 ft bgs. Within the sand interval , sediments include a 
2 ft lens of sandy gravel at 120 ft bgs, a 5 ft interval of gravelly sand at 155 ft bgs, and a 25 ft gravelly 
sand interval at 200 ft bgs. The gravel fraction consist of well-sorted very fine to medium pebbles. No 
reactions to dilute HCL were observed during this interval. 

At 225 ft bgs, sediments transition from gravelly sand to sandy gravel consisting of 50 percent gravel and 
50 percent sand. The gravel fraction consist of poorly to moderately-sorted pebbles to small cobbles, 80 
percent mafic, and with depth, transition from sub-rounded to well-rounded clasts. The sand consist of 
well sorted, sub-angular, coarse to very coarse sand with 50 percent mafic grains. The color of the fine 
fraction varied from olive brown (2.5Y 4/3) to very dark grayish brown (2.5Y 3/2). No reactions to dilute 
HCL were observed during this interval. Beginning at 255 ft bgs, the gravels transition to well-rounded, 
polished clasts with 80 percent quartzo-feldspathic content while the sand fraction remains sub-angular, 
coarse to very coarse sand with 50 percent mafic grains. The subtle change in gravel characteristics noted 
at 255 ft bgs may be interpreted as the contact between the Hanford formation and CCUg. Review of the 
geophysical Log Data Report indicates no discemable log signature at the presumed contact; therefore, no 
contact can be interpreted or confirmed based on geophysical data. Without the presence of the CCU silt, 
it is difficult to definitively identify the Hanford formation and CCU contact at this location. At 270 ft 
bgs, the sandy gravel grades into a well-sorted gravel unit with 10 percent sand and trace amount of silt. 

Basalt was encountered at 280.8 ft bgs. The basalt exhibited secondary mineralization replacing 
approximately 10 percent of vesicles and basalt chips brought to the surface were very dark gray (l0YR 
3/1). Due to the drilling method, it was not possible to continue drilling in the basalt. Total depth was 
reached at 280.9 ft bgs. 

3.3 Hydrogeology 

The regional groundwater flow in the unconfined aquifer is toward the east within the southern 200-W est 
Area (DOE/RL-2014-32, Hanford Site Groundwater Monitoring Report for 2013). The base of the 
unconfined aquifer is the Ringold Formation member of Wooded Island - lower mud unit (Rim). If 
absent, the unconfined aquifer extends through the underlying Rwia, to the top of basalt. The four new 
groundwater wells did not extend to the Rim and are screened at the water table and within Rwie. At the 
four borehole locations in 200-W est, the vadose zone occurs within the Holocene deposits, Hanford 
formation, CCU, Rtfand Rwie and ranges in thickness from 220.5 ft at C9432 to 245.4 ft at C8202. 

Due to ongoing water table declines in the 200 East Area, groundwater flow within the unconfined 
aquifer completed a 180-degree flow direction change in July 2011 Since July 2011 the flow direction has 
maintained a south-southeast flow from the south part of the Gable Gap into the northwest quarter of 
200-East (DOE/RL-2014-32). Elsewhere in 200-East, the groundwater flow direction is towards the east. 
The unconfined aquifer system beneath 200 East is composed of the Hanford formation , CCU, and Rwia, 
depending on specific well location (PNNL-12261 , Revised Hydrogeology for the Suprabasalt Aquifer 
System, 200-East Area and Vicinity, Hanford Site, Washington) . The base of the unconfined aquifer is the 
top of basalt, as the Rlm is not currently considered present at the 200 East well locations. At the three 
borehole locations in 200-East, the vadose zone ranges in thickness from 203.4 ft at C8913 to 304.9 ft at 
C9448. 

Well development data are summarized in Table 2-2. Maximum drawdown levels measured during final 
well development varied from Oft at C9431 (25 gpm pumping rate) to 40.5 ft at C9447 (8.3 gpm pumping 

3-7 



SGW-59346, REV 1 

rate). Pumping rates during final well development were primarily influenced by pump capacity and 
intake depth. 
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3.4 Contaminants 

200-West Area 

Groundwater beneath WMA S-SX, within the 200-UP-l OU, is contaminated primarily with chromium, 
nitrate, technetium-99, carbon tetrachloride, and tritium. Chromium, nitrate, and technetium-99 originate 
from the tank farms, although nitrate also originates from an upgradient source. Carbon tetrachloride and 
tritium are from upgradient sources. Low levels of iodine-129 and selenium-79 also have been found in 
the groundwater. Recent groundwater plume maps for the WMA S-SX vicinity are provided in 
DOE/RL-2014-32 and SGW-58277. 

200-East Area 

Previous depth discrete groundwater sampling during the CERCLA remedial investigation for the 
200-BP-5 Groundwater OU (DOE/RL-2007-18, Remedial Investigation/Feasibility Study Work Plan for 
the 200-BP-5 Groundwater Operable Unit) found elevated concentrations of nitrate, tritium, and uranium 
in the B Plant area. Nitrate, technetium-99, tritium, and uranium are contaminants of interest at wells 
299-E28-31 (C9447) and 299-E28-32 (C9448). No groundwater samples are being collected at the other 
wells. In a RCRA assessment, it was determined that the dangerous waste constituent cyanide was 
impacting groundwater quality at monitoring wells downgradient ofWMA C (SGW-58328). Other 
contaminants at this location have included nitrate, iodine-129, and technetium-99. The groundwater 
beneath LERF contains elevated nitrate and sulfate. 
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4 Waste Management 

Waste generated during the activities described in this document were managed according to DOE/RL-
2000-51, Interim Action Waste Management Plan for the 200-UP-I Operable Unit; DOE/RL-2003-30, 
Waste Control Plan for the 200-BP-5 Operable Unit; and SGRP-PRO-OP-50120, Waste Packaging and 
Handling at S&GRP. Waste generated during drilling activities included drill cuttings, decontamination 
water, and miscellaneous solid waste. 

4.1 Vadose Zone Cuttings 

Vadose zone drill cuttings from above the historic high water mark at boreholes C8202, C9430, C9431 , 
C9432 and C9447 all were stockpiled on plastic sheeting with the expectation that they would not be 
chemically or radiologically contaminated. Field radiological and organic vapor surveys did not detect 
contamination on the stockpile during the drilling operations. Following completion of the drilling and 
well completion activities at the boreholes, the CHPRC Waste Management Lead authorized spreading 
the drill cuttings at or near the point of generation. This decision was made following the process 
established by CHPRC procedure SGRP-PRO-OP-50034 (GRP-EE-02-14.5), Returning Vadose Zone 
Drill Cuttings/Soils to the Environment. 

Vadose zone drill cuttings at boreholes C9448, C9449, and C8913 were stored in designated roll off 
boxes. 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 periodically surveyed by 
Radiological Control Technicians and Industrial Hygiene personnel, and eventually transferred to 
Environmental Restoration Disposal Facility for disposal. 

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 drill cuttings, including nitrile gloves, plastic bags, 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 periodically surveyed by radiological control technician and Industrial Hygiene personnel, and 
transported to the Environmental Restoration and Disposal Facility for disposal after well completion. 

4.3 Purgewater 

Purgewater was generated during borehole drilling, well development activities, and from water decanted 
from the tip dumpster containing saturated drill cuttings. Purgewater was managed in accordance with 
DOE/RL-2009-39, Investigation-Derived Waste Purgewater Management Action Memorandum and 
DOE/RL-2009-80, Investigation Derived Waste Purgewater Management Work Plan. Purgewater was 
contained on site in a poly-tank or purgewater truck and later transported to either the Modular Storage 
Unit or Effiuent Treatment Facility. 
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5 Civil Survey 

Vertical and horizontal surveys were performed following well completion 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 coordinates and elevation 
for each well location are presented in Table 5-1 and survey data sheets are included in Appendices A 
through H. 

Table 5-1. Surveyed Well Locations 

Ground Surface 
Northing- Easting- Elevationb 

Well Name Well ID Type (m) (m) (Brass Cap) (m) 

200-West Area Wells 

C8202 299-W22-93 Replacement/Monitoring 134485.98 566949.07 206.887 

C9430 299-W22- I 15 Replacement/Monitoring 134292.43 566939.39 203.607 

C9431 299-W22- I I 6 Replacement/Monitoring 134139.92 566900.50 204.169 

C9432 299-W23-236 Replacement/Monitoring 134128. 15 566798.66 199.890 

200-East Area Wells 

C8913 299-E26-15 RCRA/Monitoring 137051.44 575926.46 182.404 

C9447 299-E28-31 CERCLNMonitoring 136608.90 573358.37 212.400 

C9448 299-E28-32 CERCLNMonitoring 136392.19 573449.93 214.761 

C9449 299-E27-26 RCRA/Monitoring 136624.88 575218.04 194.511 

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 NA VD88, North American Vertical Datum of 1988 and are rounded to 0.001 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 finished 
product. · 

Representatives from Stillwater LLC. and CHPRC participated in the acceptance inspection for the eight 
wells: C8202, C9431 , and C9432 on May 21 , 2015; C9430 and C9447 on June 15, 2015; C8913 on June 
17, 2015; C9448 on July 29, 2015; and C9449 on April 12, 2016. 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 C8202 (299-W22-93) 

• Well Summary Sheet 

• Borehole Log 

• Log Data Report 

• Photographic Log 

• Final Survey Report 
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WELL SUMMARY SHEET 

Well ID: C8202 

Location: 10 m E of 241 S 

Start Date: 5/06/2015 
Page .1. of .1 

Finish Date: ,e/13/2!)15 

Well Name: 299-W22-93 :>/t'B/IS ftGl.711/ttJtS' 

Project: 8 M241PA GW Monitoring Wells FY2015 

Prepared By: Jessa ~zecsody 

Signature:~/ 

Date: 5/27 /15 Review~~ J&.: NlF~t=H I Date: ;z z ; - t -s--

PcoNSTRc§crmN DATA 

Description Diagram 

Concrete Pad: 0.5 ft _ c-,c-, 1--, 

:=~=/v-~~~ 
2.94 ft ags - 2.06 ft 2 

below ground surface (bgs) V • 

1ype 1/Il Portland C,ement Grout: / 
0-10.0ftbgs 

~ ~ 
3/8 in Cetco Medium Bentonite-+-lli~~~ 

Chips: 10.0 - 240.8 ft bgs ~ 

~ 

4-in I.D. Schedule 10, Type 304/3041., 

~ 
l 

Stainless Steel Blank Casing:--+-~~ 
2.05 ft ags - 244.7 ft bgs 

Depths are in ft below ground surface. 

Borehole drilled with 8 7/8-in O.D. 
casing from 0.0 - 288.1 ft bgs 

All temporary drill 
casing was removed from the ground. 

Signature: ~~ 
~EOLOGIC/HYDROLOGIC DATA 

Depth in 
Feet Graphic 

Log Lithologic Description (ft bgs) 

0 :.,t;, (::~:.";. 0 -15 Sand (S) 

10 ~:!lll~•----------------1 
= ~!8fo 15 - 25 Sandy Gravel (sG) 

!i;•:J_'("" - JR~~~-~------------~ 
20 - P\1-;¼{4--------------l 

';::t:')~--i - l:1!,..':fr~·<-t------------~----l 
-~~t-f~-----------------l 11:::\•,:-C. 25-40 Sand (S) 

-= ~I:;./~ 40 - 55 Sandy Gravel (sG) 
.,~it: - -'<-cc,j.,,,• 1-------------1 

- -f~·F~•:,.;;::~a·· ----------------l >'..~-',,/)-,,; - ,,,~:sb;:__._, __ t----------------1 
50 - -~_y:J:r.: 'l---------------1 

L'i·,r-,fE - ~~~ti-------------1 
- ~-/[. ~~'-,n1:.-r-------------~ 

A-1 

-~ , :.:.-:,::., 55 - 80 Sand (S) 

- =-'.:-.:...::.. :.-,· ---------------j 
:.7·~:·':" 

A-6003-643 (REV 1) 
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WELL SUMMARY SHEET 
Start Date: 5/06/2015 
Finish Date: s:;11 ".lt")n-t c:.- Page .2.. of .i. 

,_, 

Well ID: C8202 Well Name: 299-W22-93 .::7/flSf/ 5 ~/ttJ/t~ 

Location: 10 m E of 241 S Project: 8 M24 TPA GW Monitoring Wells FY2015 

Prepared By: Jessa Szecsody 

Signatur~ 

Date: 5/27/15 Reviewed-By;~ [Y,il:;11.iJt~t:H I Date: 7-2 7- ... tr-
Sig:nature: ~~'----

V CON8TR.t.fcrION DATA GEOLOGIC/HYDROLOGIC DATA 
1-------- - ----- --,----- - -----1 Depth in t------r--- - --- ---------1 

Description Diagram 

V 

3/8 in Cetco Medium Bentonite - +-11~ 

Orips: 10.0 - 240.8 ft bgs 

4-in 1.D. Schedule 10, Type 304/304L, 
Stainless Steel Blank Casing: - -+-~..i 

2.05 ft ags - 244.7 ft bgs 

Depths are in ft below ground surface. 

Borehole drilled with 8 7/8-in O.D. 
casing from 0.0 -288.1 ft bgs 

All temporary drill 
casing was removed from the grol.IDd. 

" V 

V V 

V V 

I 
I 

Feet Gr:!t Lithologic Description (ft bgs) 

·.-~-;..,._-.:- 80 - 100 Silty Sand (mS) 90 - _:..:..-; .. 1-----"'-----'----'------ ---l .. --·~.--=-:~~[~;---------------l 
100 -=:~}i~------ ---------t : :;}:/·:· : 100- 135 Sand (S) 

_ ,0i.!_::::·s 135 - 155 Silt t'MI 

-=~ - ,...-=:.=- _-,---------------l 
140 - ~ ==--=~-~---------------l 

--~~ --- =~~--------------! 
-~:..c;~..::~::.i------- ---------1 
--==-- =~~---- - - --------1 ~==~ - -7= ~ ·-l------- ---------l 

150--~=-==-:..--+---------------1 
~~=-- -= --"""==--c..+------- - - -------l 
-=-~ -=-- --- -_7------ ---------1 

~ . :F~'7-' 155 - 180 Sand (S) 

A-6003-643 (REV 1) 
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WELL SUMMARY SHEET 

Well ID: C8202 

Location: 10 m E of 241 S 

Start Date: 5/06/2015 
Page _a_ of~ 

Finish Date: S/13/20~ 
Well Name: 299-W22-93 s-., l'fi ,;Jl,-,{ftll6' 

Project: 8 M24 TPA GW Monitoring Wells FY2015 

Pre ared By: Jessa Szecsod.y Date: 5/27/15 Reviewed BylJ,\ J,, l,._1,]/~Jii,EH Date: 7-2 •tS-

Signature: 

Description Diagram 

3/8 in Cetco Medium Bentonite --jf--9~ 

Oups: 10.0 - 240.8 ft bgs 

4-in LO. Schedule 10, Type 304/304L, 
Stainless Steel Blank Casing: - +-1~~ 

2.05 ft ags - 244.7 ft bgs 

10-20 mesh Premier Colorado 
Silica Filter Pack Sand: - --i-ta.;, 

240.8 - 288.1 ft bgs 

4-in I.D. Schedule 10, Type 304/304L, 
20-slot (0.020 in.) Stainless Steel -++,.:,.,.... 

~ 244.7 - 279.7 ft bgs l};j~ 
Depths are in ft below ground surfa 

Borehole drilled with 8 7/8-in O.D. 
casing from 0.0 - 288.1 ft bgs 

All temporary drill 
casing was removed from the ground 

;_fa{;)~ 

!ll;;~ 
itWl}~! 

Si ture: 

180 

190 

200 

210 

220 

230 

240 

250 

260 

A-3 

Graphic 
Log Lithologic Description (ft bgs) 

Gravel sG 

Gravel(sG) 

05/11/15 

Gravel (sG) 

A-6003-643 (REV 1) 
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Start Date: 5/06/2015 
WELL SUMMARY SHEET 

Finish Date: SA:3126~ Page ..i of .i 

Well ID: C8202 Well Name: 299-W22-93 !:> /1 'BI/S j r',i(:>"1//~I,; 

Location: 10m E of 241 S Project: 8 M241PA GW Monitoring Wells FY2015 

Prepared By: Jessa Szecsody !Date: 5/27/15 R . ed B . l ! "";-, ~ fi't"fl-i1'7"'\E~ eview y . . \ ·, ,.- ii;, "' .1 ~, 1r., 
-· ,.., 11 · ,,:--.r, . Jr . "" 1 • loate: 7-2;• -;r 

Signature: /'; ~ l, Signature: ~ ~.i 

-.....-~ ~--- -
// COJ'I S~CTION DATA A°OLOGICIHYDROLOGIC DATA 

Depthln 

Description Diagram Feet Graphic Llthologic Description (ft bgs) Log 

4-in I.D. Schedule 10, Type 304/3041, 

~ i!ii~i 
270-~:\.? 265 - 288.1 Siltv Sandv Gravel (msG) 

20-slot (0.020 in.) Stainless Steel -- ~8' -

~ Screen: 244.7 - 279.7 ft bgs -
- §c 

10-20 mesh Premier Colorado __.,,. - R~:< 
Silica Filter Pack Sand: 280 ;;;v...o:~ 

240.8 - 288.1 ft bgs - ~~l ij '. ( ~~ 
4-in ID. Schedule 10, 'fype 304/304L, - ~\'.) ,....,, .,,> 

Stainless Steel Sump: 290-
279.7 - 284.7 ft bgs -

-
- Total Depth: 288.1 ft be:s (5/6/2015) 

- Straightness Test 5/11/2015, Pass 

300-
-
-
-
-

310-
-
-
-
-

320-
-
-
-
-

330-
-
-
-
-

340-
-
-
-

Depths are in ft below ground surface. -
Borehole drilled with 8 7/8-in O.D. 350-

casing from 0.0 - 288.1 ft bgs -
All temporary drill -

casing was removed from the ground -

A-6003-643 (REV 1) 
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BOREHOLE LOG 

Project: 

0 .·. : 0 1--------------~~~~rdls'.IML._1:~...:.:_~ 
c· 

·. o"' 

0 
• c> 

5 . 
·.:, .. 

,o 
.. ---1--------------------+-------------l 

·. 0. 1---,------------------+-------------l 

Q : •• 

0 

t..O (:\ 
(} 

"{} ...... 
0 

-o· ' . -
0 

1.6 c:.:, 
~ 

0 

30 ~ 
' 0 

0 . 

. . 
. . . 

• I 

.. 0 . . . 

Title: 

Signature: Date:7 1,2-

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

Well ID: c...f:> &o';)._ 

Deptht---r----1 
(Ft.) Blows 

Recovery 

45 

oO 

ss 

~o G\ 

u6 Gt 

.. . . 
t) 

• D_ I). 

-D.6 b',O . l,JIQ,~i,,_J-===~~LJ.:...U.U."4.ll-+-L.lo-'..~=~::..L.i='-.f...l.ol.J.a..l--.:::j~::L.------1 

·o . . ,0 µ;ll:.Ll...~~:µCliDC_:..12.cuo.c~.uz.i.J.J:.....ll:s.a~~~----------I 

0 . .·. l,IDJ,,l,,.:J~ ....... ~~~~ ...... t....JIJ.w--l--;;J.l.l ..... ~:.Ll-----+-----------1 
.',p_· 0 
o. ·o. 1-':if~~~~~rr-e.1.D.-l~L.cl.......,~=i__--+---------l 

o.'d ...... 
~-o :3 ~Jro;)X;~--li~~~---'~~Joil.: ........ ~~....lil.J..Jos;;.-+-=-=~:..!...J.c!..!ll.UIIU.o---1 
o.· o•~;::__:i..,_.....,io~t.:..U,.a.:,w..u;.....w:I.L-"...U.~-'-------+-----------1 ..... ·o 
.o . .. 1--------------------+-------------4 ,ao. ·o·: -~, -------------------+-------------l 

·., ·. v_, 1--------------------+-------------l 
: . . 

..:..: ... i-...ua..)S.l.-j-ll!w..l.:-""'!J.l.,;~~~:i,t.s; ..... ~,-..J,i..s;;..i,,,u,;as.~------------1 
•• 4 • l,.l,.b~~o!:::t.f:.Q...~~~l.i:it:JLJlO.~Ql.2:.f.:....Dlir:.t:~--i-------------l 

. , . 
' 
• C> 

0 
~ ... 

- .. ... ·· .. : ... 1--------------------+-------------4 
: -: : / 
.. ·: ... 1--------------------1---------------l 
. - . .. 
,.· 

• r • • .. . 
t ' ... "'. 

Reviewed By: l<'e.vu,, f3~ 
Title: 

Signature: 

A-6003-642 (03/03) 
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BOREHOLE LOG I Page~ of J[_ 

I Date: .c::ll1 - Sf:I. 

Project:~ f1JJ.'f. 1PA ,,;,w MD .J._ _ Wdls ;:-,dVi,:::; Reference Measuring Point: G- rOIJntl s.,,~ 
Sample .,J Sample Description Comments 

Dep
th 

.,__Type ___ B_lo_w_s-1 G~phic Group Name, Grain Size Distribution, Soil Classification, Depth of Casin_g, Drilling Method, 
(Ft.) og Color, Moisture Content, Sorti!'.!Q, AngularitvJ..Mineralogy, Method of Driving Sampling Tool, 

No. Recovery Max Particle Size, Reaction to H1..,I Sampler Size, Water Level 

~O- L"'\ 

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

-
-
-
-

-
-
-

-
-
-
-

110-6\ 
-
-
-
-

-
-
-

'...;: , ·: (c) &O. ~~' <::,.,,,__\ ~ ~,, q~·t. 5-.;h "f' f2>r-.' \I.a ~ A w. m tJ_f' 

· '. ·:_--." ;. :·. 1"- ? "/. 'iS '!f Ji;),'' (" i o C. 1n c • • ~ .. - n lez. 

-: : : .. l-----------------µ":.Ji:i'-J•1u•-~-'~~-L.S:.1 0~,ll.j...,c:.1.~._c-;::z..:·!-f~~ 
I . . ' . . . .- ' • • • - sQ {) c\1\IC 

.· . . . ~·~-iAA: ~ .. \-i:\J ~""',\ { ....... s \ \('r,.l'.o 

i-:- •• . ••• __ \ -...r.•,• C' \ <?--, n,\ 
I. , , • ""'""'""· J"'-"- +< . J ,. -'""I'\ _,.,..,,,) ,_ ... ~1.\"T 

: :-.' · · · -s.,....,A.: \J..C - .r "•"ti ,.,.\\ • - _..1 a,n. 
': :_;.·•: ~"-~RI'. .c'o\._ • # ·2. 5 t-l/,. / '2, \_ ,,_. \\ _ ~~L 
.:..: : · · \.-.......,...," u,'o ......... , -- Un ~:\-. n,,A. 
. -· •• : ',.. \r"M. ... 'I ~,,._.,._ ... --... 

· :. :- . ~ . . .... 
.. -· ------------------------------1 ,· ... . 

~' '. \. ------------------------------1 . ' .- . ,, -------------------------------1 . _:..: 
' ... ... ' - ' 

.. . --:: 1-------------------+------------1 

...... . 
·-· 
: ·. '. ~ 1f)f'): ,Q It.• · SrJ'V'\ { ~\. °'°""> . -' C\~1. (ci) I oo' 
.· .-. _· .. · ... C.-A ' 1:;;1~-\- C...,.,,..J,..'. \.,C'.-•f:-. ,IP<"-,1 ,,..\\ 

'=:"·. · · • , A., 't·o.,, J;, \,;, 7 < ,j (1' ,~ l-r 'v., ,,,,,,_.-,L 
.,::: •., h,._ ,I\ _ -,._r\ ('v.lJ To /.j/"I . Wlt>i~"t''. 

_ .. . ' _. ~:\,- \.v,~ \_,, -r,\,._ <.T,#i~v 
•• : : •• ~~__._ ....... "'---JU.U."'-1,~ ....... UL.~,"--------+------------l 
' .. ~~ ----------------------------
.... • J ,.. ----------------------------., -
: -... 
. . . , 1----- --------------+------------l . ,. ... ; 

.. . . --- ---------------------------1 > .. : ... -... 
' ' • • 5°~r:1•3il'~-rl!.J~--,\_-(")_-\1-:-_-:--'-:,-4-,.,_-,r\:-~:--T-'D--==--Q?7"J-., °'.:~-::;\_:--T;--------- ---, 

.. " .. . 
, • ~ ~ ..,.,.. ~ 'J. \, \I~ ,.._,l C-\'"'-1 -- U, l . , ... " 
' - ... " ·- t-------------------+------------1 .. ; ~ 1-------------------------------t . . ' 

..... " .. . ' . :. _., ,; ... .. 1-------------------------------t ~- ' - ~ .. i--------------------t----------.i 

.. ·- . 

Reported By:-r;. __ iA.1. __ _ Reviewed By: }<.e u, n. f3t-v-e,,. rtrvY\'\ 
Title:(~-'~ ' ~-

u J Title: 'Sr. G~,, lv":\ 1 c,-+-
Signature: U A/,!/~ fJt-m~jDate:,;r.1!,< Signature: ~ ~ _..... J ~ I Date] /1:1.J I(" 

,, / r' f 
, I 

A-6003-642 (03/03) 
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BOREHOLE LOG I Page~of_.K: 

I Date: ~ /k;-5 I? 
Well ID: (.~?1'-,1 I Well Name:.,2.qq.wn - G~ Location: IO M t<l&~ of ci~/ 9 
Project: 8 r\d4 TPA GW r'1olli\:o,...,Q Wells ftlOlS Reference Measuring Point: &0<..1t)tl ~wc.-

Sample 
_, 

Sample Description Comments 
Depth Graphic 
(Ft) Type Blows Log Group Name, Grain Size Disbibution, Soil Classification, Der of Casil"!Q, Drilling Method, 

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

I 100- J~c;- c:;,.. •• A/c;) • ,-,.,ar-.••' <;'.'11 ,:,,. - .,,I IZ,,r.~r- J-<eu,-. ,,..,,,/ \'t.0- & -· - . . . ,t,.c..U. <- ,4. vf:-C ,,.-":. , ... u ~- ..L..J c;;>,..9 9. 'i-/1" ce,,,,~,~. s-----'-"'=-- -. . 
f"-k. 2 ~ ~IT. t,.[.J.. ,,;II~ -.,cL 1.,....,..., (b(te,.;\.., A e, vlb-u .c:-! l . . 

' - . ... -. , ,-,/. I I 

- . ·. r., ... le-'- .J ,.w_ ,. krt 6-.-, .. + <; IL },,,.~ - /no> nJ .. ,.L • . J 
. 

. . - .. . 
\l.S'- ~ 

.. (~ \?~- \'2.£:' ~-<"'r\ ,h -r..-, qD ·1. . . .. · . -s.-.h- ~ ,.,.., I 0·1. - . 
• _. . - '·. -· - . . -- -

\'30-- l:\ 
.. 

. -. . 
-

. - . - ... . - .. , 
- . 

(a) I~ 5' .... ~--·,,_J ""~~~ \~- (;, - "" \'l.. .~-\~i::::· ~-,\-(1'1.1\.\\lo.-... ~n-.,o f-~ ,...I.~ M,,.,,.._ 1-i---F"~ .. r..1.1 C'..e<>lor -
f \ '!":':4) ~r.rvl : C.,,n;+(C'<'l..A-J ,.a" LI -- \ t:: ·,. ..:; A-. A ~"" ·1. S\.r I ;ll._i~u ... - . '-, 

~ ,. C ,Al. i ... - _,l cto,. C,.t ... ,·, Jn'i. merC:. A~clo.,-. -.JJ 

- - ....... ,, ,""[M._ ,:r :J..f=l\J ~ /4 \'T l')\;,\l.f_ ~ .ll'\ -
No' - l'lltJ .,.,., UrL ,.,.. .... :c._-r N..,.~ V\I'\ C. \l.\'0- ~ ~ 

a.1.~A • ~- ...,\,.._ c.-!, \"T"1..l . 
- ,-

v-. I 

- --- -· ' - -
~ .. ~A~ .... .-.. \ 0·1. \1.6_ l:\ 

-cj'-. fnJ \UC:.•- \ "'t::;: I . - U .• A -I -rn qo·, . -- ..,.. -- - . - ...... -- ..... -\SO_ 6' - -
- ...,.,,-
- . ~ 

-· - ...,., :_ -
,55_ C\ 

;._--, 

. . . . 1.:__.,_-,_ I~' <.,...f\A { ~'\)'~"?1·1. ~~· .\ (a) ts~• 1'1- d,,illrot-t-- "· 1>'1. ~:\..,._f' ....... 10\' ,1[n..\...\...\t1 - . . . Ci~/. .::,._ .. ,..\ ~,~~ • ,.....1n,4. 1...L.-~ .... ·- . 1\1 .. ,n. I ,.\\ L--~..1 11,\_ ,.._.7 ~•• e,,,-g•1. I'\'\ A .f.•, ... :1'.. CCU • iel_~\o,. fl~ (R-H") /,,_.J . .. - . . . 
• • • ..r. 

~""- l .. r ~ ~..I' ••A ~\Ir w, U. ~ ... ,...,A a,5·1. A lt~oloa<( : . . . ·o 01\ 

Reported By:°\ ......... 11.L \\,,ra-
V 

Reviewed By: K@ui,, R.evt:.t. -A-
Title:( .... 1-A: • .-
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Stoller Newport News Nuclear 

Borehole Information: 

Log Date: I 201s-os-08 

Coordinates (WA St Plane) 

North (m) I East(m) 

NIA I NIA 

Casing Information: 

SGW-59346 REV 1 

299-W22-93 (C8202) 
Log Data Report 

Filename: I C8202_HG-NM_2015-05-08 

DTW1 (ft): 245.1 

Drill Date TOC2 Elevation 

05106115 NIA 

Diameter (in.) 

Site: I East of S Farm 

DTWDate: 05107115 

Total Deoth (ft) Tvoe 
289 Becker 

Casini!: Tvne Stickuo (ft) Outer Inside Thickness (in.) Too (ft) Bottom (ft) 

Threaded Steel 0.8 6 5 314 1/8 0.8 289 

Threaded Steel 0.4 9 8 114 318 0.4 289 

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.). This drilling method employs a double wall drive pipe where 
compressed air is forced down the outer casing and geologic material is returned to the surface inside the inner 
casing. Water inside the casing was measured at 245 .1 ft by the logging engineer with an e-tape. The maximum 
logging depth achieved was 287.9 ft. 

Zero reference is ground surface. 

Logging Equipment Information: 

Logging System: Gamma IL 

Effective Calibration Date: 11 112114 

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

Logging System: Gamma SP 

Effective Calibration Date: 04115115 

Calibration Reference: HGLP-CC-116, Rev. 0 

SGLS Log Run Information: 

Lo2 Run 
HEIS Number 

Date 

Logging Engineer 

Start Depth (ft) 

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

1 2 

1018704 1018705 

05107115 05107115 

Pope Pope 

287.0 0.0 

Type: 60% HPGe SGLS3 

Serial No.: 47-TP3221 IA 

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

Type: NMLS4 

Serial No.: H34055445 

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

3 Repeat 

1018706 

05107115 

Pope 

50.0 

A SUBSIDIARY OF HUNTINGTON INGALLS INDUSTRIES 
2439 Robertson Drive • Richland, WA 99354 • Telephone (509) 946-6455 • www.stoller.com 
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SGW-59346 REV 1 

SEJ 
Stoller Newport News Nuclear 

Lo2Run 1 2 3 Repeat 
Finish Depth (ft) 50.0 49.0 79.0 

Count Time (sec) 100 100 100 

Live/Real R R R 

Shield (YIN) N N N 

MSA Interval (ft) 1.0 1.0 1.0 

Log Speed (ft/min) NIA NIA NIA 
Pre-Verification AL252CAB AL252CAB AL252CAB 

Start File AL252000 AL252238 AL252288 

Finish File AL252237 AL252287 AL252317 

Post-Verification AL252CAA AL252CAA AL252CAA 

Depth Return Error (in.) 0.5 low NIA 0.0 

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

made made made 

NMLS Log Run Information: 

Lo2Run 4 5 6 Reoeat 
HEIS Number 1018707 1018708 1018709 

Date 05108115 05108115 05108/15 

Logging Engineer Spatz Spatz Spatz 

Start Depth (ft) 0.0 230.0 10.0 

Finish Depth (ft) 230.25 244.75 35.0 

Count Time (sec) 15 15 15 

Live/Real R R R 

Shield (YIN) N N N 

MSA Interval (ft) 0.25 0.25 0.25 

Log Speed (ft/min) NIA NIA NIA 

Pre-Verification 
FPC8202201558 FPC8202201558 FPC8202201558 

AV00CABl AV00CABl AV00CABl 

Start File 
FPC820220 1558 FPC8202201558 FPC8202201558 

AD000000 8D023000 CD00I000 

Finish File 
FPC82022015 58 FPC8202201558 FPC820220 1558 

AD023025 BD024475 CD003500 

Post-Verification 
FPC8202201558 FPC8202201558 FPC8202201558 

AV00CAAI CV00CAA I CV00CAAl 

Depth Return Error (in.) NIA 3.0 high 0.5 high 

Comments None None None 

Logging Operation Notes: 

A centralizer was not installed on the sondes. 

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

I 

A SUBSIDIARY OF HUNTINGTON INGALLS INDUSTRIES 
2439 Robertson Drive • Richland, WA 99354 • Telephone (509) 946-6455 • www.stoller.com 
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SGW-59346 REV 1 

Stoller Newport News Nuclear. 

Analysis Notes: 

I Analyst: I P.D. Henwood I Date: I 05/20/15 I Reference: I HGLP-MAN-003, Rev. 0 

A casing correction for a 1/2-in. thick casing was applied to the log data. No correction was applied for the casing 
joints which are in excess of I-in. and occur at approximately I 0-ft intervals . 

A correction for water was applied below 245 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 1L20141112, using an 
efficiency function and corrections for casing and dead time as determined by annual calibrations. 

NMLS data are reported in count per second as there is no calibration for conversion to volumetric moisture for 
multiple casings in a borehole. 

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 I HGU is approximately 
equivalent to typical Hanford background activity, based on data from background samples as reported in 
Hanford Site Background: Part 2, Soil Background for Radionuclides (DOE/RL-96- I 2). 

Results and Interpretations: 

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

The relatively thick casing joints beginning at 5 ft and occurring at 10 ft intervals are indicated by reduced count 
rates on the total gamma log. The moisture log also appears to indicate effects of casing joints. 

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 (0-310 ft) 
Natural Gamma Logs (0-160 ft) 
Natural Gamma Logs (150-310 ft) 
Combination Plot (0-120 ft) 
Combination Plot (110-230 ft) 
Combination Plot (220-340 ft) 
Combination Plot (0-300 ft) 
Total Gamma & Moisture (0-160 ft) 
Total Gamma & Moisture (150-310 ft) 
Total Gamma & Hanford Gamma Unit (0-300 ft) 
Repeat Section ofNatural Gamma Logs (50 to 79 ft) 
Moisture Repeat Section {10 to 35 ft) 

5 Hanford Gamma Unit 

A SUBSIDIARY OF HUNTINGTON INGALLS INDUSTRIES 
2439 Robertson Drive • Richland, WA 99354 • Telephone (509) 946-6455 • www.stoller.com 
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Stoller Newport News Nuclear 
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SGW-59346 REV 1 

299-W22-93 (C8202) 
Manmade Radionuclides 
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SGW-59346 REV 1 

299-W22-93 (C8202) 
Natural Gamma Logs 
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Stoller Newport News N•clear 
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299-W22-93 (C8202) 
Natural Gamma Logs 
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.Stoller Newport News Nuclear 
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Steuer Newport News Nuclear 
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299-W22-93 (C8202) Combination Plot 
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~ 299-W22-93 (C8202) 
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cm• • C8202 125 ft 

Clll- - C8202 135 ft 

cm- - C8202 145 ft 
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~~-
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.. 
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.. en,. 
,• ..: - C8202 ,· 155 ft 
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SURVEY DATA REPORT 

Project No. Title 

200W M-24 Wells C8202 & C9432 Final Surveys 

Job. No. 
CACN: 303595-
JPRC 

Prepared By 

N.P. Fastabend 

DESCRIPTION OF WORK 

Date 

6/3/15 

Obtained final coordinates (C/L Casings) and 
elevations of compl eted M-24 Wells C8202 (299-
W22-93) and C9432 (299-W23-236) in 200W Area. 

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

Reviewer 

DISTRIBUTION 

Survey File 

J .D . Mehrer 

K.M. Whitley 

J .L. Smoot 

J.B. Geiger 

B.J. Howard 

A.J . Green 

SURVEY RESULTS AND COMMENTS 

Request No. 

153-123 

File No. 

2WT12R25 

~ 
SDR PLOT 

OR 

1 

1 

1 

1 

1 

1 

DWG 

See Attached Well Survey Data Report Sheets 

A-6006-495 (REV 0) 
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WELL SURVEY DATA REPORT 

Project: 

Date Requested: 
06/01/15 
Date of Survey: 
06/02/15 
Fluor Hanford Point of Contact: 

Description of Work: 

Obtain final surve y c oordinates (C/L Casing) 
and elevations of M-24 Well C8202 (299-
W22-93) in 200W Area . 

Prepared By: Neil p. Fastabend 

Company: CHPRC 

Requester: 
Jim Mehrer (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: 200W 

Coordinate System: Washington State Pl a ne Coordinates (South Zone) 
Horizontal Control Monuments: 
Washington State Reference Network 

Vertical Control Monuments: 

2W-141 (CHPRC) and 2W-49 (CHPRC) 

Well ID Well Name Easting Northing Elevation 

C8202 299-W22-93 566949.07• 134485. 98 · 

207 . 629 · 

206 . 887' 

Notes: 

Center of Casing 

"X" on Rim 

Brass Survey Marker 

207.336· Top Inner Casing, 
North Edge 

Equipment Used: Trimble R8 RTK GPS 
Trimble DiNi 12 Level 

Surveyor Statement: 

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

A-36 
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Appendix B 

Well Documentation for C9430 (299-W22-115) 

• Well Summary Sheet 

• Borehole Log 

• Log Data Report 

• Photographic Log 

• Final Survey Report 
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WELL SUMMARY SHEET 

Well ID: C9430 

Location: 50 m E of 241-SX 

Start Date: 5/15/2015 

Finish Date: 6/5/2015 

Well Name: 299-W22-115 

Page_!_ of .1 

Project: 8 M24 'IPA GW Monitoring Wells FY2015 

Prepared By: Jessa ~ze~y 
Signature: ~)-ju 

Date: 5/27/15 Reviewed ltiru. MEHRER I Date: --:; ..-Z' ~- 1 b 

Description Diagram 

Concrete Pad: 0.5 ft --~llk::,c:,d ~5,c 
above ground surface (ags) p,;;;:>;:::ii • .,~~,J.r--~. :::i< 

~ 2 5<=~~ 
6-in Protective Casing: / i~ :~ s~~~ 

3.19 ft ags - 1.81 ft ;>~ :;:: 5 <=§< 
below grotmd surface (bgs) / I ~ 

1ype I/Il Portland Cement Grout:/ ~ 
0 - 10.1 ft bgs ~! ~-

~~ 
8-20 mesh Bentonite Crumbles: 

10.1 - 226.7 ft bgs 

4-in I.D. Schedule 10, 1ype 304/304L, 
Stainless Steel Blank Casing:--+-~~ 

2.08 ft ags - 230.82 ft bgs 

!Depths are in ft below ground surface. 

Borehole drilled with 8 7/8-in O.D. 
casing from 0.0 - 271.0 ft bgs 

All temporary drill 
casing was removed from the ground. 

" 

" 

/4EOLOGIC/HYDROLOGIC DATA 
Depth in 

Feet Graphic 
Log Lithologic Description (ft bgs) 

0 --+-.....,,..=-:---+----- ------ ----l 
_ 0 - 15 Sand (S) 

-
-
-

10 -
-

- ~,{.......; :·.:'" 15 - 20 GravellvSand(2S) 
- ~t:/:/.._ _ ___________ _ 

20 - 20 - 35 Sand (S) -
-
-

30-

-
_ .--~ ~. !( 35 - 55 Sandy Gravel (sG) 

-r "(°::--K: - ¾~-~.'1--- ------ ---------! 
40 - --µ,.;a;;..--- --- ----------l } ,r-s ·.r..:.: 

- ~-:'><}~E-"t"--- - - - ---------1 
p:'-?:j~ · - "';CJ!.:.-t----------------l 

- ,-m~"-V.( 
:;;..(><-:>-... - :-,~t!,;.__.-..,1---- - -----------1 

50 - ...,.,v:::f rr""~r----------- -----l 
- ~:ff"~t'. 

-

60-

-

-
70-

-

8-1 

::<4 ., \<_r't ·---------------l 
:;.._)""'~;-';:"' 
~>•-' ·~------ --------! r.~,i:,. 55 - 75 Sand (S) 

75 - 80 Sandv Silt (sM) 

A-6003-643 (REV 1) 
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WELL SUMMARY SHEET 

Well ID: C9430 

Location: 50 m E of 241-SX 

Start Date: 5/15/2015 

Finish Date: 6/5/2015 

Well Name: 299-W22-115 

Page .2. of .4. 

Project: 8 M24 TPA GW Monitoring Wells FY2015 

Prepared By: Jessa Szecsody 

Signature:~}Z ~ 
Date: 5/27/15 Reviewed By~Lo. MEHRt:H I Date: -7--z t.- IS-

Sii.tna.ture: ~ ~.:: '--
.,, CONS'ffi.UCTION DATA ~LOGICIHYDROLOGIC DATA 

1---------------.------- ---tDepthinl-----.---------------l 

Description Diagram 

~ 
~ ~ 

8-20 mesh Bentonite Crumbles: 
10.1 - '226.7 ft bgs 

~ 

JV 
4-in I.D. Schedule 10, 'fype 304/3041, I Stainless Steel Blank Casing: 

~~ 2.08 ft ags - 230.82 ft bgs V A I 
~ 

v~ 

vi 
" 

~ 

" ~ ~ 

~ 

~~ 

V 
A 

~ 
~ 

V V 

V ~ 

I 
Depths are in ft below ground surface. ,A ~ 

~ 

Borehole drilled with 8 7/8-in O.D. ~ 

casing from 0.0 - 271.0 ft bgs 
' ,,. 
A ~ ~ 

All temporary drill 
casing was removed from the ground. vA, 

Feet Gr:::c Lithologk Description (ft bgs) 

90 _ jt\~;\ 85 - 120 Sand (S) 

'::.7.;.~:~ 120 - 125 Sandy Silt (sM) 
- ~::.-£f._-_= 
- ~ ; _:~:...- ·=-;_,-,; 1----------------1 -= ~~ 125 - 150 Silt (M) - - -=---- -- ~ --=----+----------------l --=--

130- -~=--=-"i:1-------- - ----------l 
- ~ =-=---=-=--i------ - ---------l 
-~~ 
----

-~==--=--1---------------
- -~~-~=,---------------

140--=-_=..._.:::;-:::-=--1-----------------1 
- -~"f=~:':::1------ ------------1 
- ~ -==-=-_J------------ -----1 
=~~ - --=-- =_J------ ----------l 

-'£-~-=-- =~--i-------- ----------1 
1so- .. -fQ;;;t------ ---------1 

~
,-·,;-< 150 - 155 Sandv Gravel (sG) 

B-2 

- ,.._..> ...,.._ .1--------"---_.___,._ _ ___ -I 
:-YF! ·:>~ 

- i>=t>l'-~-:-=,----:-::::-:---::----:---:-::-:-----------i 
:::l:::·}.i·: 155-170 Sand (S) 

<.:<:)~ 170 - 175 Gravelly Sand (l?S) 
- ~.t.:..:.-:-·: . 

·., )• ';,(1----------------1 
- ~:\i· 175 -185 Silty Sandy Gravel (msG) 
- ;r--)~,,._~,, 

:~:~'"'it 

A-6003-643 (REV 1) 
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WELL SUMMARY SHEET 
Start Date: 5/15/2015 

Finish Date: 6/5/2015 
Page_a of¾ 

Well ID: C9430 Well Name: 299-W22-115 

Location: 50 m E of 241-SX Project: 8 M241PA GW Monitoring Wells FY2015 

Date: 5/27/15 Reviewed .B, ifj) .. . Date: .7-Z ,,;;-
Si 

UCTIONDATA 

Description Lithologic Description (ft bgs) 

Gravel sG 

4-in 1.D. Schedule 10, Type 304/304L, 
Stainless Steel Blank Casing: --4--i~~ 

2.08 ft ags - 230.82 ft bgs 

Depths are in ft below ground surface. 

Borehole drilled with 8 7/S-in O.D. 
casing from 0.0 - 271.0 ft bgs 

All temporary drill 
casing was removed from the ground. 

4-in I.D. Schedule 10, Type 304/3041., 
Stainless Steel Sump: 
265.85 - 270.86 ft bgs 

Gravel sG 

(5/18/15) 

A-6003-643 (REV 1) 
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SGW-59346 REV 1 

Start Date: 5/15/2015 
WELL SUMMARY SHEET 

Finish Date: 6/5/2015 
Page ..i. of J. 

Well ID: C9430 Well Name: 299-W22-115 

Location: 50 m E of 241-SX Project: 8 M241PA GW Monitoring Wells FY2015 

Prepared By: Jessa Szecsody loate: sw11s . d . ·' "r""). ~ 'I.E. -~ . ' Reviewe By. • =.,1 • ., ~J,; ,,:,~Ffi:: I Date: 7-z, 
Signature:~~~ Sismature: --7 (. ~,.;;, ~ 

'/&,' 
, , V 

CONSTRUCTION DATA GEOLOGIC/HYDROLOGIC DATA 
Depth in 

Description Diagram Feet Graphic Llthologic Description (ft bgs) Log 

10-20 mesh Premier Colorado ~J.i:W{~h i WM!)l 270 :..'ic~ 265 - 272.3 Gravel lG) 
. -..1 \ 

Silica Filter Pack Sand: -- - Kfi( 
226.7 - 272.3 ft bgs -

Static Water Level: 321.2 ft b2s (05/18/15) -
4-in 1D. Schedule 10, Type 304/304L, - Total n..-nth; 272.3 ft b"'s <05/18/15) 

Stainless Steel Sump: 280 -
265.85 - 270.86 ft bgs -

-
-
-

290 -
-
-
-
-

300 -

-
-
-
-

310-
-
-
-
-

320 -
-
-
-
-

330 -
-
-
-
-

340 -
-
-
-

Depths are in ft below ground surface -
Borehole drilled with 8 7/8-in O.D. 350 -

casing from 0.0- 271.0 ft bgs -
All temporary drill -

casing was removed from the ground -

A-6003-643 (REV 1) 
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SGW-59346 REV 1 

BOREHOLE LOG Page_l_ot.1:._ 

Date: ~ 

Project: 

Sample 
Depth 1---~----i Graphic 1--,=---:-:------=---:-----=-:---=-=-....,..,,......,.:----=-...,,...,=-=----:-=--.,.,--+-=,--:-:----::-::,--,---:-~---,~-,--,---l 
(Ft) Type Blows Log _ 

No. 

0 

A-6003-642 (03/03) 
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SGW-59346 REV 1 

BOREHOLE LOG Pagel::_ot.1 
Date:~ l'ii 

Deptht----,------1 
Sample Description Comments 

(Ft.) 

.. , 

cl. 

Date:S (i {5 

A-6003-642 (03/03) 
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SGW-59346 REV 1 

BOREHOLE LOG I Page~ot.1. 

(\"''~ I Date:$ /re; /1<. I"::'_ ... 

Well ID: Cq430 I Well Name:~-W'lJ-\\5' Location: rv 5o M Jtt:+ 2lfl sx 
, 

Project: ~ M2.c.f Tflt 6vJ ,-,.,.,. ; fD'A ~ Wel\r P(2.o1,; Reference Measuring Point:~; ~<"hu.-
Sample .J Sample Description Comments 

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

No_J Recovery Color, Moisture Content, Sorting, Angulari~CMineralogy, Me od of Driving Sampling Tool, 
Max Particle Size Reaction to I Samoler Size, Water Level 

~·· -,.:.-.- ..... ·"!' ~·-~· s~ff<'Aur,,(,.,.'1) ·'J.n•1.~.J -..n'I, siH s-.J:vF'vl~ Ric:rt'.::D II• .... ,.,,,_ 41." ,n,. wo~ ?Zi~ q;•(. f,lsi,. 2..~'( c;/7, 1,-..U- .JI\., l.n-" . t..A.l._.t.. ru1. J,..I •-.JIii! 1). • C.1 ,.c-\1u - ,_..;,:.,..~ . 

.;:.~=:-1- 1111-t-CI .L., Al..,;..J,,_,.i ~, • . N..-... lu.-h'c. 
✓ 

- --·-· I I ~I. t .. ~_1 ... ,_fl,.u1 ••aaAI ~..:.~.:.: - f ~;.:.... 

.,.Jl~r • .l ,I..•-·•~ • I 
~,~ 

.:.;..J-.-:;i_ c;-' - ~':-- 'n 
"85_!. 

~'-"T-.-;- 85' -11.o' ~,. .... ,, /() · Qn .,. SAAd ff)'/. silt; SMl11, ~f-,c i;.tt..1 •• ' /1.i-1 .. 111 "r." ,*f~ 'r .,.t ' ., . , •• 
A-<:a 'lo/PS. '1,o'/. c.!vc. :u.·1. MrY'F' 8•Y- ~bi, . '1V1 ~- .~~\., - .h.-#) - : :~ ~: .-;:·.~· '). •SYt;/J 1:.1.r otw l,n,..,., t-•- l"YM fl \+l'_f l>~ U' 

- .. ..... .. . .:. •' ": 
-- ckMb. U:illt Ml"' """"""·~. oJ I - . .,.. .. · . : 

tt' ~ ·/ :::;:.: .:: I 

90.l ; -: : : - -/ •• .! /ij)40' c,.,.J ,L, Cow:k ~ IS"/. c•Y(., . it;'/. M• VF· 
. •··••. •;l: +-u ii\+ t'a,..I If'- lnT>•/. (iJ,cn,• i:1,..;ll ..t.:+t J.,----- .. - , . • :r 

- ~~--:·t;·=~~:~ 
-

r:t 
.... ·::.:...:.·: 

:tr{:; 
'{S_l ll@q~• S/111.l ~ r•a<ff. " \D'I. ~ l'lo VU'-1 t'_o"l-e. q01. :?.:~'.·:·:.- :: 

~~- '· ·-~, - "'-· 1/F - ··~_ .. '!-:": --~ •. - \ ·.~"·· -~ - .. ·' - w!''fi~ .. ~: :::~/::~: 

100.l 
. -.... . 

"':1:·: .,:,_ liJ 100' C.uJ + CbN~ "r;1. W tA \c. .,-y" ,t-. ttC I 

it;~:-~ --
-
-

r/S .]_ it ·: >.~: ~ :~--
',, -• ~ .. r-110-s' <'...J ~ r-~ <t.'/. '!Jo·/. ~-vF r, '1..'S'faf/J :;.. _::::-':: - , ~ ;_::, . _:..~~,_·: : oli ,re_ l,A-.,.~. Wt•lt tv mok.r'....k rx" 1' 1. M:,. - . . ..... . . 

Ab,,-1\J .. ,,~ . ~lH 10·/. C!,.J 'fo'/ . - itl! -
- f('I 

1lb~ 
/Q)110' ~:1 .. ,I, ft. s .. A.r 4q5·1 • . SM.t, 5tf/. r:-vF 

})(--/ '-to'/. M . • • •- ' - r~_.. -\11 \-\(..\ -
-
-
- rl!"'' 11'5~ 
-
-
-

Reported By: 1.V. G.JZ~V Reviewed By: fteu , ...,· fsP,-e..Yh,,.,"'-
Title: Cw,(1711 i{}- I Title: 'J"f', CJ 

- (_,,ctl c,r-,., rt 
Signature:?1 ~A _/ ,/ I Date:-t;/ts1,c; Signature: K-lt lrJ I Date:7/z...,.J, \ 

/v 7 tJ 
, I I 

, A-6003-642 (03/03) 
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SGW-59346 REV 1 

BOREHOLE LOG 

WelllD: Location: "''/50 M 

Project: Reference Measuring Point: 

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

(Ft.) 

,._, 

Title: 

Signature: 

A-6003-642 (03/03) 
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SGW-59346 REV 1 

BOREHOLE LOG 

Location: "'5 
Project: ,S Reference Measuring Point: brol.JV'l. 

Sample Description Comments 
Depth 1----.-----1 Graphic l---,:-----:--:---.,,..-.,......,,.,...-...,,.,..--,,---,--,,.....,,....,,.,..---,,,,_...-,----+...,,,..-.....,.......,...,,..--,---=-------1 
(Ft.) Blows Log 

llO 

( 

\95 

Title: 

Signature: 

A-6003-642 (03/03) 
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SGW-59346 REV 1 

BOREHOLE LOG 

Location: <v'50 "" 

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

(Ft.) 

Title: 

Date: Signature: 

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

Depth1-------l 
(Ft.) 

SGW-59346 REV 1 

BOREHOLE LOG 

Location:,._,s, 

Reference Measuring Point: 

Sample Description 

Group Name, Grain Size Distribution, Soil Classification, 
Color, Moisture Content, Sorting, AngularitvtMineralogy, 

Max Particle Size Reaction to HI I 

Date:;($ { Signature: 

B-11 

Comments 

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

Sam ler Size, Water Level 

A-6003-642 (03/03) 



SEJ 
Stoller Newport News Nuclear 

Borehole Information: 

Log Date: I 2015-05-19 

Coordinates (WA St Plane) 

SGW-59346 REV 1 . 

299-W22-115 (C9430) 
Log Data Report 

Filename: I C9430_HG-NM_2015-05-19 

DTW1 (ft): 232.13 

Site: I East ofSX Farm 

DTWDate: 05118115 

North (m) East(m) Drill Date TOC2 Elevation Total Depth (ft) Type 

NIA NIA 05118115 NIA 272 Becker 

Casing Information: 

Diameter (in.) 

Casin2Type Stickup (ft) Outer Inside Thickness (in.) Top (ft) Bottom (ft) 

Threaded Steel 0.63 6 114 6 118 -0.63 271 

Threaded Steel 0. 15 9 8 112 -0.15 271 

Borehole Notes: 

The onsite geologist provided the total depth and casing depth. The logging engineer measured casing stick-up and 
casing diameter of the inner casing (rounded to the nearest 1/16-in.). The outer casing thickness could not be 
measured as the inner casing did not allow access. The above reported casing thickness for the outer casing is 
estimated. The drill ing method employs a double wall drive pipe where compressed ai r is forced down the outer 
casing and geologic material is returned to the surface inside the inner casing. On May 18, 2015, water inside the 
casing was measured at 232.13 ft by the logging engineer using an e-tape. The maximum logging depth achieved 
was 272 ft, approximately 1 ft below the reported casing depth. 

Zero reference is ground surface. 

Logging Equipment Information: 

Logging System: Gamma4N 

Effective Calibration Date: 118115 

Calibration Reference: HGLP-CC- 11 3, Rev. 0 

Logging System: Gamma4M 

Effective Calibration Date: 10113114 

Calibration Reference: HGLP-CC-109, Rev. 0 

SGLS Log Run Information: 

Lo2 Run 
HE IS Number 

Date 

Logging Engineer 

Start Depth (ft) 

Finish Depth (ft) 

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

] 2 
1018737 10 18745 

05119115 05119115 

Spatz Spatz 

0.0 272.0 

135.0 156.0 

Type: 60% HPGe SGLS3 

Serial No.: 45-TP220 I 0A 

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

Type: NMLS4 

Serial No.: H340207279 

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

3 4 Repeat 
1018746 1018738 

05119115 05119115 

Spatz Spatz 

157.0 40.0 

134.0 67.0 

A SUBSIDIARY OF HUNTINGTON INGALLS INDUSTRIES 
2439 Robertson Drive • Richland, WA 99354 • Telephone (509) 946-6455 • www.stoller.com 
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SEJ 
SGW-59346 REV 1 

Stoller Newport News Nuclear 

Loi? Run I 2 3 4 Repeat 

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 DNL71CAB DNL71CAB DNL7JCAB DNL71CAB 

Start File DNL71000 DNL71136 DNL71253 DNL71277 

Finish File DNL71135 DNL71252 DNL71276 DNL71304 

Post-Verification DNL71CAA DNL71CAA DNL71CAA DNL7ICAA 

Depth Return Error (in.) NA Low4 NA Low 0.5 

Fine gain Fine gain No fine gain Repeat section. 
adjustment made adjustment made adjustment No fine gain 

Comments after files 068, after files 163 made. Refilled adjustment 
108, and 126. and 171. sonde with liquid made. 

nitrogen. 

NMLS Log Run Information: 

Lo2Run I 2 Repeat 3 Repeat 

HEIS Number 1018739 1018740 1018740 

Date 5/18/15 5/ 18/15 5/18/ 15 

Logging Engineer Pope Pope Pope 

Start Depth (ft) 0.0 80.0 86.25 

Finish Depth (ft) 232.25 86.0 103.0 

Count Time (sec) 15 15 15 

Live/Real R R R 

Shield (YIN) NA NA NA 

MSA Interval (ft) 0.25 0.25 0.25 

Log Speed (ft/min) NA NA NA 

Pre-Verification DMY62CAB DMY62CAB DMY62CAB 

Start File DMY62000 DMY62930 DMY72000 

Finish File DMY62929 DMY62954 DMY72067 

Post-Verification DMY72CAA DMY72CAA DMY72CAA 

Depth Return Error (in.) NA NA 0.0 

None None Changed file root 
Comments to avoid going 

over 999 spectra. 

Logging Operation Notes: 

A centralizer was not installed on either the moisture sonde or the SGLS sonde due to the small diameter of the 
casing. 

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

Analysis Notes: 

I Analyst: I A. D. Pope I Date: I 06/25/15 I Reference: I HGLP-MAN-003 , Rev. 0 

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

B-13 



SEJ 
SGW-59346 REV 1 

Stoller Newport News Nuclear 

A combined casing correction for a 0.625-in. thick casing (0.125 + 0.5-in. for the 1/8- and 1/2-in. thick casings) was 
applied to the SGLS data. No additional correction was applied for the casing joints which are in excess of 1.15-in. 
thick and occur at approximately 10-ft intervals. 

A correction for water was applied below 232 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 DN20150108_Cl 13, 
using an efficiency function and corrections for casing and dead time as determined by annual calibrations. 

NMLS data are reported in counts per second as there is no calibration for conversion to volumetric moisture for 
multiple casings. 

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: 

Cs-137 was detected at the ground surface at about 0.5 pCi/g, at 2.0 ft at 1.2 pCi/g, and at 7.0 ft at 0.2 pCi/g. MDLs 
for Cs-137 are plotted for the entire borehole. 

The relatively thick casing joints beginning at about 10 ft and occurring at 10 ft intervals are indicated by reduced 
count rates on the total gamma log. The moisture count rates are also affected by the casing joints. 

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 (0-310 ft) 
Natural Gamma Logs (0-160 ft) 
Natural Gamma Logs (150-310 ft) 
Combination Plot (0-120 ft) 
Combination Plot (110-230 ft) 
Combination Plot (220-340 ft) 
Combination Plot (0-280 ft) 
Total Gamma & Moisture (0-160 ft) 
Total Gamma & Moisture (150-310 ft) 
Total Gamma & Hanford Gamma Unit (0-280 ft) 
Repeat Section of Natural Gamma Logs (40-67 ft) 
Moisture Repeat Section (80-103 ft) 

5 Hanford Gamma Unit 

A SUBSIDIARY OF HUNTINGTON INGALLS INDUSTRIES 
2439 Robertson Drive • Richland, WA 99354 • Telephone (509) 946-6455 • www.stoller.com 
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SGW-59346 REV 1 

299-W22-115 (C9430) 
Manmade Radionuclides 
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SGW-59346 REV 1 

299-W22-115 (C9430) 
Natural Gamma Logs 
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Stoller Newport News Nuclear 
A_,..olH. ....,_,_ 

299-W22-115 (C9430) 
Natural Gamma Logs 
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SURVEY DATA REPORT 

Project No. Title 

200W M-24 Well C9430 Final Survey 

Job. No. 

CACN: 303595-
JPRC 

Prepared By 
N.P. Fastabend 

DESCRIPTION OF WORK 

Date 

6/22/15 

Obtained final coordinates (C/L Casing) and 
elevations of completed M- 2 4 Well C9430 (299-W22 -
115) in 200W Area. 

Reviewer 

DISTRIBUTION 

Survey File 

J.D. Mehrer 

K.M. Whitley 

J.L. Smoot 

J.B. Geiger 

B.J. Howard 
Horizontal Coordinate System: WCS83S/91 (Meters) 
Vertical Datum: NAVD88 (Meters) A.J. Green 

SURVEY RESULTS AND COMMENTS 

See Attached Well Survey Data Report Sheet 

B-34 

Request No. 

153-132 

File No. 

2WT12R25 

UM 

SOR PLOT 

OR 

1 

1 

1 

1 

1 

1 

DWG 

A-6006-495 (REV 0) 
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WELL SURVEY DATA REPORT 

Project: 

Date Requested: 

06/13/15 

Date of Survey: 

06/22/15 

Fluor Hanford Point of Contact: 

Description of Work: 

Obt ain final survey coordinates (C/L Cas i ng) 
and e l evations of M- 2 4 Well C9430 (299-
W22-115) located east of 241-SX Tank Farm i n 
200W Area. 

Prepared By: Neil p . Fastabend 

Company: CHPRC 

Requestor: 

Jim Mehrer (CHPRC ) 

Surveyor: 

Lawrence B. Munnell (CHPRC) 

Survey Co. Point of Contact: 

Neil P. Fastabend 

Horizontal Datum: NAD83 ( 91) 

Vertical Datum: NAV088 

Units: Meters 

Hanford Area Designation: 200W 

Coordinate System: Washington Sta t e Plane Coordinates (South Zone) 

Horizontal Control Monuments: 

Washington State Reference Network 

Vertical Control Monuments: 

2W-73 {CHPRC) and 2W- 1 57 (CHPRC) 

Well ID Well Name Easting Northing Elevation 

C9430 299-W22-115 566939 . 39· 134292.43· 

204.366 · 

203.607 · 

Notes: 

Center of Casing 

"X" on Rim 

Brass Survey Marker 

2 04.068 · Top I nner Cas i ng, 
North Edge 

Equipment Us e d: Trimble RB RTK GPS 
Trimbl e DiNi 12 Level 

Surveyor Statement: 

I , Lawrence B. Munnell , a Professiona l Land Surveyor 
registered in the State of Washington 
(Registration No. 16216), hereby certify 
this repor t is based on a field survey 
performed by me, or under my direct 
supervision. 

B-35 

A~003-659 (04/03) 



SGW-59346 REV 1 

Appendix C 

Well Documentation for C9431 (299-W22-116) 

• Well Summary Sheet 

• Borehole Log 

• Log Data Report 

• Photographic Log 

• Final Survey Report 
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SGW-59346 REV 1 uk /te, ... ~ .-1,,,Ju:::-

WELL SUMMARY SHEET 

Well ID: C9431 

Location: 25 m SE of 241 SX 

S J--- ·-- -tart Date: .., ~,,,-'f~~ 
Finish Date: Sil2t~fs Page _!_ of~ 

Wel1Name:299-W22-116 

Project: 8 M24 1PA GW Monitoring Wells FY2015 

Prepared. By: Jessa Szecsody 

Signature:~ 1 ~/ 

Date:5/26/15 Reviewed ay:~, ~~;f.~E~ I Date: ?-?i'-,"r-

v'coN&u&ioN DATA 

Description Diagram 

Concrete Pad: 0.5 ft ~ -
above ground surface (ags) ~ ~~I-"".----.~~• $~ 

· v <C:I [:)2;)~ / c:< 52s~ 
6-in Protective Casing: / §2 52~~ 

2.92 ft ags- 2.08 ft I ~ ..... c< 
below ground surface (bgs) V : I 

Type I/II Portland Cement Grout / 
~ ~ 

0 - 10.5 ft bgs ~ ~ ~ 
; ; '-

Cetco Bentonite Crumbles: 
10.5 - 230.6 ft bgs 

!DePths are in ft below ground surface. 

Borehole drilled with 8 7/8-in O.D. 
casing from 0.0 - 272.4 ft bgs 

All temporary drill 
casing was removed from the ground. 

; 

'-

V 

4 
V V 

Signature: ~~ ~ -~.;, 

Depth in 
Feet 

0 

GEOLOGIC/HYDROLOGIC DATA 

Graphic 
Log Lithologic Description (ft bgs) 

·.=?if \:. 0 - 55 Sand (S) 

;(: ~/:~ 55 - 70 Gravelly Sand (gS) 

70 -~-~-:f)t 70 - 120 Sand (S) 

A-6003-643 (REV 1) 

C-1 



SGW-59346 REV 1 

WELL SUMMARY SHEET 
Start Date: 
Finish Date: ~;:'.:., '.:::': 

Page .2. of j_ 

Well ID: C9431 Well Name: 299-W22-116 

Location: 25 m SE of 241 SX Project: 8 M24 TPA GW Monitoring Wells FY2015 

Prepared By: Jessa Szecsody 

Signatur~J,,, 

Date:5/26/15 Reviewed By/7:c t·:-?t tr-Os~t R loate: ?~?~ /> 
Signature: ~ ~,,,,,,,,,.._ 

GEOLOGIC/HYDROLOGIC DATA {/ C Ni1~1. ION DATA 
1---------------'---~--------tDepthinl------,.---------- -------1 

Description 

Cetco Bentonite Crumbles: 
10.5 - 230.6 ft bgs 

Diagram 

I 
;,, 
~ 

/ 

,,. 

~ 
/ 

~ 

~ 

~~ 

~ 
~ 

~ 
4-in LO. Schedule 10, Type 304/304L, 

Stainless Steel Blank Casing: -+-f;~ 

~ 

1.99 ft ags - 234.99 ft bgs 

Depths are in ft below ground surface. 

Borehole drilled with 8 7/8-in 0 .0. 
casing from 0.0 - 272.4 ft bgs 

All temporary drill 
casing was removed from the ground. 

~ / 

V 

/ 

v,:: 

~ 

I
~ 

/ 
vv;. 

~ 

V 

~ 

V 

Feet Graphic 
Log Llthologi.c Description (ft bgs) 

90 - -~i:~!.=.)~~~\+" -----------------! 
·;·,\\ : .. \:, 70 -140 Sand (S) 

~-=5~ 140 -145 Sand.v Silt (sM) 

=~{:~~~--------- --------~ 
~ i•.~:~ _,_~n--_145_-_1_50_Sil_Ltv_San_d~vG_ra_v_el~<~msG_;).__~ 

- :a:.~>'. 
-~J/,1~ ·-,; 

- "':Ji.:C:,..i.._•-1---------- - ------l 
:-;..-.f"";.-...:_,! 

150--) ·"·'-;-·-' --'..1-------- -------~ ;,-p.::•:-':.- 150-160 Gravelly Sand (gS) 

~lit}-:t-------------------1 
160 - }{!{// 160 - 165 Sand (S) 

=it{ti~!~•;t------------------! 

- [¢,(} 165-175 Gravelly Sand (£S) 

170-r.--'' ... · ··----------------1 
- }¢:/::c_, -------- - - -----1 
- ., r ·\:.;.l'.' _____________ __ ---1 

µ-~ ·- ··, ·. 
__J;;...t ;°;;::~ 175 -185 Sandv Gravel (sG) 

•8 :<1.n 
A-6003-643 (REV 1) 
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WELL SUMMARY SHEET Page ...3.. of A. 

Well ID: C9431 Well Name: 299-W22-116 

Location: 25 m SE of 241 SX Project: 8 M241PA GW Monitoring Wells FY2015 

Date: 5/26/15 Reviewed By: . I' (\ r~ ~1:.;,:r~REJ.:Z Date:?-? :r-
Signature· 

Description 

Cetco Bentonite Crumbles: 
10.5 - 230.6 ft bgs 

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

Diagram 

Stainless Steel Blank Casing: ---+--l~~ 

1.99 ft ags - 234.99 ft bgs 

10-20 mesh Premier Colorado 
Silica Filter Pack Sand: 

230.6 - 275.3 ft bgs 

4-in I.D. Schedule 10, Type 304/304L, 
20-slot (0.020 in) Stainless Steel -+""ff-'-~ 

~, -~· 2m.Olft~ ~fir: 
Depths are in ft below ground surface. 

Borehole drilled with 8 7/8-in O.D. 
casing from 0.0 - 272.4 ft bgs 

All temporary drill 
casing was removed from the ground. 

}[.~}~~ 

Iilil .. : ~ •\ -.. ... 

Si 

Llthologic Description (ft bg.5) 

175 - 185 Sand Gravel (sG 

A-6003-643 (REV 1) 
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SGW-59346 REV 1 l-llal!s .. :f"'l -11,,11s 
Start Date: JI·----... -,.,~·,1-r1:..'"' 

WELL SUMMARY SHEET F" . h D t ~f,t •.ur...~- Page..¼ of ..i 
InlS a e: ,.,, "-4-v"-u 

Well ID:C9431 Well Name: 299-W22-116 

Location: 25 m SE of 241 SX Project: 8 M241PA GW Monitoring Wells FY2015 

Prepared By: Jessa Sz.ecscxly loate: 5/26/15 Reviewed By-' 1""1 f.'. ;, rr>f:--PR!r:r;t . . :. · .. 1···,,=.- 1("1\ IR· I Date: ;zz~ 
Signature:/"""\~~ 

, 
Signature: ~~ ~,, .;' .--

tto-~mOcnoN DATA /GEOLOGIC/HYDROLOGIC DATA 
Depthln 

Description Diagram Feel Graphic 
Lithologic Description (ft bg.5) Log 

4-in I.D. Schedule 10, 'fype 304/3041, -ririf~I 270 ~ .r 230 - 275.3 Gravel (G) 
20-slot (0.020 in.) Stainless Steel - - ~ Screen: 234.99 - 270.01 ft bgs -
10-20 mesh Premier Coloray J, -

Silica Filter Pack Sand: -
230.6 - 275.3 ft bgs 280-

-
-

4-in I.D. Schedule 10, Type 304/3041, -
Stainless Steel Sump: -

Straightness Test: 04/20/2015, Pass 270.01 - 275.01 ft bgs 290-
Total Depth: 275.3 ft b2s (4/9/2015) -

-
-
-

300 -
-
-

-
-

310 -
-
-
-
-

320-
-
-
-
-

330 -
-

-
-
-

340-
-
-
-

Depths are in ft below ground surface. -
Borehole drilled with 8 7/8-in O.D. 350-

casing from 0.0 - 272.4 ft bgs -
All temporary drill -

casing was removed from the ground -

A-6003-643 (REV 1) 
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BOREHOLE LOG Page _J_ of .!L 
Date:4 7 

Well ID: C9'1~1 Well Name: ;_99. Location:a5 ,..., SE of 

Project: 8GW-r!Mito,-,,, Wdb Md't TPII Reference Measuring Point: 

Comments Sample Sample Description 
Depth 1---......... ------1 Graphic 1----------,------,-------.,.........,,...........-----1---------------l 
(Ft.) Type Blows Log 

No. Recovery 

0 

lo at 

\S 

ao 

as 

30 Ge 

·.-.: .... , -.~, 
•• • i-w..;....==--=~~o!.Q.a&ll.4-1...rL!~=~-=-~:::::.!.!,__--l--,LJ_;L..l.p.0£l£......L.!!:::L.Jll.C.Jc...,__---1 

~y· ,, :.. .. , · 1-~r2M:1LI1-~=-=-'~~:.1.e:JO:~~{}Jt~~...{!Jr&:~~rua.m.m.i~__dld.1Ui(Ql.. __ __j 

.'~•. ,·:;~ :.- l-..2illiS..-1C!~3!:i.,..~~Wlai.U:!!'.!.1.~~fflilia.JiC.Jil~~m.~~~~~r!J_~~_j 
V ; ... 'I _ _!;;ili4~'/J.~~..:t!Yll!lW!,,._ _______ -+-jj(~~--JL:1'...cLJ:i...Jlti,a.11'2aJ___j , . . · ... t-

_ ...... · .. ""'\ 4' .. . 
. .... ": .,; 1--------------------+'~'-,l,=4-~16l.1----1'~..,__-----l 
.. ' . ~--'i ·.~ ·: 1--------------------fK=-..lol.1---l.t:!.ll!Wc!~!e!.L-.-----I 

·:.::?~ _:: t--------------------1---------------l 
... "'•' ·' t--------------------1---------------l 

~-!~ t-- .~· .... t--------------------1---------------l 
t" t~-..: · . .., .... t--------------------1---------------l 
,: .. · ., .. . 

•.: .. ' . . ,,_. ~~t....k~-J-L.J,jil.U::m..!~LU.,~~a.51+-'~D+L>i!1.!.J;~:121---------------1 

;··;:. : :~ . l---l~:o.l&oL..L-.JlaiiU1!.f614'-..Ll.!llll--11-Q"&LJ-~l--oil::i.+l[!.:,~--1--------------I 

.. ~-<. :· 1----::1.¥.A.ll(...J,ad.i!!1101..'4--------------1--------------I ... ·,"'\. -
.. . . t• 
"! -.~ '•·t--------------------1---------------l 

.... 'I, . -:. t------'----------------+---------------l 
:·?:'_;·_ \•-~...J..w:.....lo5P+-..uliWl::::~--+-'-~~=.:.=¼-.ll:..l.l~W----I--------------I 

.... · ... 
::):; ! ;·. •' ,t--------------------1---------------l .. ,~ · .... ,. 
_:'..-:) ~-1-:----------------------1---------------l 

_t '; ·:,'. • 1-~N-~1...L,-n.~uu=-.JD=~--------I---------------I 

~:,,_::\..:=1---------------------1---------------l ... .,., . ·. .. .. . . . . .. , .. ·.1-=-------------------1---------------l 
. · ... · .... 
-· •• - ·: 1-'""'~.L...l,4P+-.iiu;....1Q...i,c;1L1,C-... ________ -I---------------I .. ~.,. 

·' _. .-: t--------------------+----------~ .. -
' - .. •'• ' :·· .. . t--------------------+------'-------~ 
~.· .: :_ .. " : ~. t--------------------+------"-~----~ ..... _ ... 
; :.-. : •,.1-:---------------------+----------~ 

• • ,I. Jb,----'-" ....... 'lft""-t--........ :...u<-=~-,=..:..::..:::,.:.,4--"""" ....... ""-lil:L.;;Jloor,t----+---------------l 
. ~· :·, ~ '· • • . . • f--.Li..LH,1~~~ot...JJ~2.t-ULC.UW~i1Wji11~..Jt1Cll:::l..!._-4 _________ --l 
.. - \.• 

. ·. ·-- . :·- t--------------------+----------~ 
,,.w,•.J ~:: t--------------------+----------~ 
' ........ 
::·--' --~ 1--::--------------------+----------~ 
.. ~. -:-, 1'-........ «-~~,+,.l.ilc..LIL...ao[M.:l-..!:::....!.l,l....:I.JL.l--------+---------------l 

.. . :· .... ·.: 1--=~l....1<~~::..D.14-.l..!t!..Z.Q...ll:L....:l...f-~~IUIII.AIJ-.11.11!111...k!=~-------------I 
., - ... .. 

< -· ••• • t--------------------+----------~ . ~ . . ·~ . .. .. . ~ t--------------------+----------~ 
' . .. . .. .. 

ntte: 

l5"' Signature: 

A-6003-642 (03/03) 
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SGW-59346 REV 1 

BOREHOLE LOG Page...a_ot:l_ 

Date: 4 
Well ID: C,9'13 Location: a!> n, f: E- o-f &f I St 

Project: 8 f1'Ja'f Reference Measuring Point: 

Sampl~ Sample Description 
Depth 1-------.------1 Graphic 1---------------------+-------------1 

Comments 

(Ft.) Type Blows Log 
No. Recovery 

4o 6 

50 G 

70 

75 

- .. . ~ . . . - .· 

. . . . . 

' . . ·------- ------------------------
• • I ' 

.· . ' • J ,· ---------- - ---------- ..-----------

........ ·, '. · 
, ' ' • •• ~_..... ..... ~--='-""-==..:...,...1.:.. ...... ....:,.::;...,._. ...... .JC:.~ ....... ""'Y--+-------------1 . • • t t ~-LILl>lol!.._,,Ui.41....._ _ ____________ _..,_ __________ --I . ' . "" .. ·, . 

A-6003-642 (03/03) 
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SGW-59346 REV 1 

BOREHOLE LOG I Page 3- of .J_ 
I Date: t..thlu=.-

Well ID: C. 9~ ~\ I Well Name:~ '9-W;};J.-/11, Location: asm Sf of aq1 SY 

Project: 8 M~'i TPA GW P'lonv¼-o,. .... W'eJI) ff~OIS Reference Measuring Point: qr-o 14-:d Sr).rfo.u 

Sample 
Graphic 

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

No. Recovery Color,~isture Content, Sorting, Angulari:rcMineralogy, Me od of Driving Sampling Tool, 
~n ... 1' Max Particle Size, Reaction to I Sampler Size, Water Level ..... 
[~'- t'U) 'h,u • ~AllD ( $. )• 4..-1f .. c::. .... .&, f;"'/o!.il-t' AP Z non 1,.,., 1-~ to- <::, 

. .. .. . . 
, ....... · 

,. ~lb\A ,~ ~~-t.., 'lo•/,. u~-f .'W.S ~ u12. ! fot/o ""-" 1.-..omh-lPr- ,.J_.,11 .,..:,,, ..... 
- . . : : ·. : 

ll/) Ll.£.t .r>O'.I , d N. I MCI +t,.,. ..... _ .....,,.,.,. ~,,,,.l <\,,,...,n\.-, ~~"" ,:,• ·. . ' - .. -. . . v . . - .. ... 
: .... • - . . . .. : 

@~'\._,,.- ' ~A"'1f IIC. Ah-., ... 
ias- 6i ·.• · . . . ··: ·. u -

- =··. ·=. ·: . ... 
- . . ... . 

I • 

- .. . .. ._ .. 
• , . ~- .. . 

- .. . . 
@qr>'hA1:. ~ '«wl- i!. ~h1u 'd~~w, Yo- 61 

··. · .. ···: 
·_ . .. ' := .:: " . 

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

. -. .. - .. : . . ·: : : 
@q5• h11c:! ! c:::.. 11.Wl,jl /lC.. A'n.-.,•~ 9S- Gt • •• - ,.t•• . 

•' -· V • 

- .. ·- ... -. ... . . - -:.· 
- .. .. . : .. 
- , .. · . .. . • ... . .. . . . . .. - .. 

1~-1m1hAcz. · ,o'lt-~lrz. 1r:,.,..,.._,.,. · -h-atL wt11-A. 
... 

loa-" 
. . . . '. .. .. 

" . . .. ... .:; . .. - . . ... . 
. · .. • . - . . . . . , . : - • . . .. r .. • .. . - . - .. e \ 051 

M_q,.: ~dM ,~ \lt-l,,'IOcto ~ -m~ \k~·lAlf la!- '1 . . :• . . . . 
'f(Jf(o~Jc.u_ dnJ IM'lU'_-,+wta_ IMiL.a 

I , . . - ~ 
.. .. 

\..,« <.i\•h -i•ip• i(«•J;. ~"""-,_._ ..... - > 4 ,; 

" - . . . 
... . : .. 

- . .. . . . ~ .. 
• 4 •• 

- . . . , ' . 

110-" : · .. · ... : ·. $llo' hw "~~ ~VIA '1.. ttfq !'ti H-
-· . .. fl , 

- " : . . . . . - .. 
.,• • r : ... 

- . . 
~ 

. . . 
- . . .. ..,. 

11.s-- ~ 
. \ ... · .. . : . ~ ll~' h..<t: 1S'fo ~-S~SiJt-
~ . ... 

~\I\Aylc. "~ 'WI tf5 ~ .. ~ -.e. 415% ~\.ctir - . ' . . .. i'YV>I ,.,A .. r'\,.A .. ,.c. , .. 't.., ..... ~" I ,I .._A,rt,-. . . - . . , . . . . 'l.,5V'f/u • ~1,1, h-,..,.,,(1, L o/n mt,; - .. .. . . ' • . . . . 

Reported By:;-fosltlla llalln-1 < ~AIIUW\ ( "- r-ifv Reviewed By: ke.v."" (3 p J A c:.-tv-v ,_ 
Tltle:Geol na\t{ . ~---""'""ll~1 Title: 5,, (.,i>_rJ I t:.,A \ \1- V 

Signature: (/,,/ ~ ,,V~ate:Lfhfcs Signature: rG___ Q 1 -
-.J I Date: '7/izh r 

V ' 
, 

A-6003-642 (03/03) 

C-7 



SGW-59346 REV 1 

BOREHOLE LOG Page.!i__ot2._ 

Date:'-{ "5" 
Well ID: Location: d~ rri 

Reference Measuring Point: 

. . . .. 

. , . ~' 1---------------------+--------------f ... . 
I"'\_ I ; ._ 

.. ' " ----,------------------+------------

l?is a 

. , , · . .. ,l--~~cu:;D~l.j..J~':J.sz:.::ll2lM+:J..&.:lL~l..t:.;~!!it.10..$JL----------l . . . "-
:-- • ••• ·l-~Ul>!ll~l:at.....2..I:..=.;;a.._,..,uSil...:Lll.l,!!!.l!!~,,f,/f6llQ:Jl'..l...ua!~.!!._-I-------------I 

,: .' :- ·,'. : ; 1--__._---~,-+-l'-L.."""",1--'-'""+........,,'-=-""""" ..... "'--------+---------------I 
. ···-
' r,.-' I • I 

. . · .' 1-...::.:=-L..::.J=--'-"l!i1ll"~S:...:.==~=....1..::::..J....!:..J:!j~1--+-------------1 

lss et 

A-6003-642 (03/03) 
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SGW-59346 REV 1 

BOREHOLE LOG Page~of_l_ 

Date: "-t -, 

Well lD:C9<t~l Well Name: a.?9-Wd~ .,, ' Location:as ,..., s £ °' SX 
Project: 8 l.f iPA Gw rr}o,iih,,,.., UJd/J FYd0/5 Reference Measuring Point: 

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

N R Color, Moisture Content, Sorting, Angularitv>-Mineralogy, Method of Driving Sampling Tool, 
0 - ecovery Max Particle Size Reaction to H1..,I Sam ler Size Water Level 

1,0 ~ 

IJo l:::1 

1,0 e, 

12S" 6 

"',: ..... ; ...... . .. ' 1---,.------------------+-<~t....4 ............. __.-""'~ ..... -,.1"611.LL,I 

::. =... ~ •. · .• 1' , ~' µ.111::.a1:....;;.. .......... :........>~~-:;..,.,_""--l,'-lr-...,__ _____ -+-.._._,......,....._o>!Aa1L11'--........ .Loll<;f---',lL--.--,l . . ' . . 
... ~ .--... ' ~~---~.&..J..U.""""-""""-~"""'-..UC.. ............ ...._ ______ -+-------------1 

I •••• •• 

,_. \ • \. 
1

, I-..J.ll:LLWl~~~~~~~=...J.::ia.J2'.&::US~~.!..,_--1------------1 
... ' .. 
-~ .. i•_::;\~-"'-lll~~-=<.L....µ.<0.J,Jc::a...--'-=:.....JL""""'~ ..... l::IJ.! ...... '+'--"eu..-+--,-------------1 

., •• • .,. ·• .. l----'""1.!o~ll4.l.ll,,I..J...IO.I.LI ............. '4-.................. """+-=~:;;-"f....:.=:'i-i;;.<+------------i 
.,.•.C>. 
' • ·'• .. •µ...,.~<--1J.A-2+-1,;L1"""".aL.J;'""""IC.l,....-.illC>ol.>L..!::'-'-'4--"",.1-11.S.A~ .............. '-------------1 .. , . ...... 
·•·o:·o··~-....1.:;;2...J.Q...l.a.11:wii..i....~=.a.....21Z:1~-------1-------------1 
,: .. ..::.·:~.)/,/ ~--Oll.l.:I ....... L.iiL,IAl,l"""":::::....-----------+-------------1 

'" ·~·:· .:,. --o··o:!'-
• ;,_ •~--'-=:::.+,..ir.'--L.l~ ............ -----------+-------------1 
' :o .,.1-_J,;,U[l!/2W.4!1.&....[J(l.L~~:.:.a~~~~------I------------I . •• .. 'o· 
:-.~ ,: ·ti-----------------------------------1 ··.::g·'·; __________ _ 
. ,; :.. ~ .. 
•.• •"'~l2-+1...'-!l!:~~.t::IJ~4~~~L+-~~::i_--..i.::~~t...C.iml,!~~~C.....----l :o·.•. ,: , ~, ... o•~_ .................... -.;..,__,___.."'-+......,, ............ ~:&.,+-.c..>o.q..~':\----+-------------1 
;. ·. ,·: -· :• . o· . .-.o ,f---....... :>::.,j..,_,_. ....... .,...,..L..l= ............................. ;....1,<.;:..=<::.:...:..---+------------1 

:_:: cY:------------------------------1 o· ... .-.-
:. 6~'-R!t-r-::-::::---:-::::-=.,.....-------------+::::-:-:=::-----------i 
·o··· ~.j,} ~-s-L...L.l~~----~-:::-------r=::....L.L--f'.lll~ea.__.ca11i:ar,,i.:_-1 
... ·. \ . :·/1? IJt.~.~ll<~~..:2!.~lillL.J.:Il£J~:cJ..:~.U...l------4'~11U.l~.l.E...:L.t1!!~11i....!~~ 
••.•• !'_ ~__:-.LJ.l:.1.Q.;~~~~!'.20.3:!e,ol!:l:!i!!,...._ ____ ~M:51LI210i.....&.w.l:lbiik~----I 
•• -~ ·(!:> ,· o:, .·~ ~~~~----+--------l 

••• ·: 1', ·.· •.(),•·1---------------------------------1 
-~. ~ £ ::: i-:------==-~--:T--:-:--t--.-r--.--------r------------, ... ,,.,.._~""' 
: ·. _. · .•. ~-. ~~~~!~;;'i.~ ..... -=-------.&.:::.___,,__'---'-__,_-------+--------------1 
··-.; :-. ............. _...~'+-".-;:,~-.....;k---,,;------------+-------------1 
... • . ... t' 
. ." ..... ~.....J..1.~'--"'doii==-+-....,_"--">.C...0""""''-'""'--------+-------------1 
• Ci •• ; • 
: .. : ·O.~--'......_.....,,.,,._,_..._.~..=.,_~-+>~"":f--_.....,......,uo,:;><=-L----+-------------1 ·.: 6: ·. ~ ~--.._...=.__,,,_._~....:+-"-'--=":r-~:.W-...... """"-"-----+-"'-XA"'-'u..L..UU ...... _____ --1 
••• ,t • · ·l--.!::!..~L-..l:L-.1:1.9'!'..::1..~olA.l.i..u.R.U.~:liC:::!ll.l.----+.i ........ il...1.ll..J~~-------I 
', :.· ·~-: l----'~:....n=-.i..i=:~.i.a.L¥-l,--I-Ll.lJl..i0.--------+-------------I 'o:• ,.._ . . .. o·· j-L-JIIL-IWl9"=-,-)fl,.,~f,J-l-=o4..!,-:=:..:::;..~-=~~w..._i.:f--'Pr.~H--------------1 
i ;..-.-.... ll.-~~1:!J!i!ff~~li.:~§~ri2i..(~JS_~;.);,~~l)_-_________ _j ~-.-o-:·: . . . •' ••• r,v 1---=:....::"---'=~"""1-'l..lLJ',\--l, .................... ~ ............. ......,~......,--:--,I...JIL:&..l::.u.Ju...LIC:Ll-------l 
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Reviewed By: 

Title: S r. 
Signature: L 
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SGW-59346 REV 1 

BOREHOLE LOG 

Well ID: C9'/ 31 Well Name:d/ LocationaS M 

Project: 8' f>1J 4 TPII GW 
Sample 

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

No. Recovery 

a..is G 

.no G 

Title: 

Signature: 

A-6003-642 (03/03) 
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SGW-59346 REV 1 

BOREHOLE LOG Page .2... of .2_ 
Date: 'f J,. IS 

Well ID: C9'13/ Well Name:on-wJ;1-/Jb Location:as Pl SE of 
Reference Measuring Point: 

Sample Sample Description Comments 
Depth 1---.-----1 Graphic i----,,,----,-,--=--,......-:,-,--..,,.---,,---,---,,-,,.-=-__,.,---,-----t-~--,----=-,---,---:::c--=------,-,---1 
(Ft.) Type Blows Log Group Name, Grain Size Distribution, Soil Classification, Depth of Casin.9, Drilling Method, 

N Color, Moisture Content, Sorting, Angularitv.,,_Mineralogy, Method of Driving Sampling Tool, 
0 - Max Particle Size Reaction to H1..I Sam ler Size, Water Level 

.;,ss G 

0 

Reported By: 

Date: '-(j Y 1£ Signature: 

A-W0~2 (03/03) 
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SEJ 
Stoller Newport News Nuclear 

Borehole Information: 

Log Date: I 2015-04-13 

Coordinates (WA St Plane) 

North (m) East(m) 

NIA NIA 

Casing Information: 

SGW-59346 REV 1 

299-W22-116 (C9431) 
Log Data Report 

Filename: I C943 l_HG-NM_201 5-04-13 

DTW1 (ft): 234.7 

Drill Date TOC2 Elevation 

04109115 NIA 

Diameter (in.) 

Site: I Near SX Fann 

DTWDate: 04113115 

Total Depth (ft) Type 

274 Becker 

Casin2 Type Stickup (ft) Outer Inside Thickness (in.) Top (ft) Bottom (ft) 

Threaded Steel 2.65 6 114 6 118 2.65 274 

Threaded Steel 2.2 9 8 112 2.2 274 

Borehole Notes: 

The onsite geologist provided the total depth and casing depth . The logging engineer measured casing stick-up and 
casing diameter of the inner casing (rounded to the nearest 1/16-in.). The outer casing thickness could not be 
measured as the inner casing did not allow access. The above reported casing thickness for the outer casing is 
estimated. The drilling method employs a double wall drive pipe where compressed air is forced down the outer 
casing and geologic material is returned to the surface inside the inner casing. On April 13, 2015, water inside the 
casing was measured at 234.7 ft by the logging engineer using an e-tape. The maximum logging depth achieved was 
275 ft, approximately 1 ft below the reported casing depth. 

Zero reference is ground surface. 

Logging Equipment Information: 

Logging System: Gamma IL 

Effective Calibration Date: 11112/14 

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

Logging System: GammalH 

Effective Calibration Date: 11 113114 

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

SGLS Log Run Information: 

Loe Run 

HEIS Number 

Date 

Logging Engineer 

Start Depth (ft) 

Finish Depth (ft) 

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

3 4 Repeat 

1018679 101 8680 

04113115 04113115 

Spatz Spatz 

275.0 83.0 

55 .0 55.0 

Type: 60% HPGe SGLS3 

Serial No. : 47-TP3221 IA 

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

Type: NMLS4 

Serial o.: H310700352 

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

5 

1018681 

04113115 

Spatz 

54.0 

0.0 

A SUBSIDIARY OF HUNTINGTON INGALLS INDUSTRIES 
2439 Robertson Drive • Richland, WA 99354 • Telephone (509) 946-6455 • www.stoller.com 
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SEJ 
SGW-59346 REV 1 

Stoller Newport News Nuclear 

Loe: Run 3 4 Repeat 5 

Count Time (sec) 100 100 100 

Live/Real R R R 

Shield (YIN) N N N 

MSA Interval (ft) 1.0 1.0 1.0 

Log Speed (ft/min) NIA NIA NIA 
Pre-Verification AL246CAB AL246CAB AL246CAB 

Start File AL246000 AL246221 AL246250 

Finish File AL246220 AL246249 AL246304 

Post-Verification AL246CAA AL246CAA AL246CAA 

Depth Return Error (in.) NIA 0.5 high 0.0 

Brought to 
surface and 

No fine gain refilled with No fine gain 
Comments adjustments liquid nitrogen adjustments 

made No fine gain made 
adjustments 

made 

NMLS Log Run Information: 

Loe Run I 2 Repeat 

HEIS Number 1018682 1018683 

Date 04109115 04109115 

Logging Engineer Pope Pope 

Start Depth (ft) 0.0 120.0 

Finish Depth (ft) 235.25 144.0 

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 AH205CAB AH205CAB 

Start file AH205000 AH206000 

Finish File AH205941 AH206096 

Post-Verification AH205CAA AH206CAA 

Depth Return Error (in.) NIA 1.0high 

Comments None None 

Logging Operation Notes: 

A centralizer was installed on the moisture sonde; no centralizer was installed for the SGLS due to the small 
diameter casing. 

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

Analysis Notes: 

I Analyst: P.O. Henwood I Date: I 04122/15 I Reference: I HGLP-MAN-003 , Rev. 0 

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

C-13 



---~ 

SEJ 
SGW-59346 REV 1 

Stoller Newport News Nuclear 

A combined casing correction for a 0.625-in. thick casing (0.125 + 0.5-in. for the 1/8- and 1/2-in. thick casings) was 
applied to the log data. No correction was applied for the casing joints which are in excess of 1.15-in. and occur at 
approximately 10-ft intervals. 

A correction for water was applied below 234 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 AL20141 l 12, using an 
efficiency function and corrections for casing and dead time as determined by annual calibrations. 

NMLS data are reported in counts per second as there is no calibration for conversion to volumetric moisture for a 
multiple casings. 

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: 

Cs-137 was detected at the ground surface at 0.2 pCi/g. MDLs for Cs-137 are plotted for the entire borehole. 

The relatively thick casing joints beginning at 3 ft and occurring at 10 ft intervals are indicated by reduced count 
rates on the total gamma log. The moisture count rate is also affected by the casing joints. 

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 generally indicate that the respective systems were working properly. The 
moisture repeat data from 121 to 121.75 ft were in error. The reason for the spurious data is unknown. The 
remainder of the repeat section was consistent with the main log data and the post verification indicated no sonde 
problems. Therefore, the data from the main log are accepted. 

List of Log Plots: 

Depth Reference is ground surface. 

Manmade Radionuclides (0-310 ft) 
Natural Gamma Logs (0-160 ft) 
Natural Gamma Logs (150-310 ft) 
Combination Plot (0-120 ft) 
Combination Plot (110-230 ft) 
Combination Plot (220-340 ft) 
Combination Plot (0-280 ft) 
Total Gamma & Moisture (0-160 ft) 
Total Gamma & Moisture (150-310 ft) 
Total Gamma & Hanford Gamma Unit (0-280 ft) 
Repeat Section of Natural Gamma Logs (55 to 83 ft) 
Moisture Repeat Section (120 to 144 ft) 

5 Hanford Gamma Unit 

A SUBSIDIARY OF HUNTINGTON IN GALLS INDUSTRIES 
2439 Robertson Drive • Richland, WA 99354 • Telephone (509) 946-6455 • www.stoller.com 
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SGW-59346 REV 1 

299-W22-116 (C9431) 
Manmade Radionuclides 
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SGW-59346 REV 1 

Stoller Newport News N1cl11r 
A-.,Yolt4o-..~-

299-W22-116 (C9431) 
Natural Gamma Logs 
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Stoller Newport News N1cl11r 
~-.,y,i ...... 

299-W22-116 (C9431) 
Natural Gamma Logs 
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299-W22-116 (C9431) Combination Plot 
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299-W22-116 (C9431) Combination Plot 
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299-W22-116 (C9431) Combination Plot 
40 K 1461 keV Total Gamma Moisture 
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299-W22-116 (C9431) 
Total Gamma & Moisture 
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Stoller Newport News Nuclear 
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Total Gamma & Moisture 
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299-W22-116 (C9431) 
Stoller Newport News Nuclear A-.ol~--

Total Gamma & Hanford Gamma Unit 
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S1oller Newport News N•clear A--,ol..,_.,.._ 

299-W22-116 (C9431) 
Repeat Section of Natural Gamma Logs 
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299-W22-116 (C9431) 
Moisture Repeat Section 
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SURVEY DATA REPORT 

Project No. Title 

200W M-24 Well C9431 (299-W22-116) Final Survey 

Job. No. 

CACN: 303595-
JPRC 

Prepared By 

N.P. Fastabend 

DESCRIPTION OF WORK 
Obtained final coordinates (C/L Casing) 
elevations of completed M-24 Well C9431 
116). 

Date 

6/1/15 

and 
(299-W22-

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

Reviewer 

DISTRIBUTION 

Survey File 

J . D. Mehrer 

K.M. Whitley 

J.L . Smoot 

J.B . Geiger 

B.J. Howard 

A.J. Green 

SURVEY RESULTS AND COMMENTS 

See Attached Well Survey Data Report Sheet 

C-34 

Request No. 

153-112 

File No. 

2WT12R25 

SOR PLOT 

OR 

1 

1 

1 

1 

1 

1 

' ' 

DWG 

A-6006-495 (REV 0) 
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WELL SURVEY DATA REPORT 

Project: 

Date Requested: 
05/13/15 
Date of Survey: 
06/01/15 
Fluor Hanford Point of Contact: 

Description of Work: 

Obtain final surve y coordinates (C/L Casing) 
and elevations of M- 24 Well C9431 (299-
W22-116) located southeast of 241 -SX Tank 
Farm in 200W Area. 

Prepared By: Neil p. Fastabend 

Company: CHPRC 

Requester: 
Jim Mehrer (CHPRC) 
Surveyor: 
Lawrence B. Munnell (CHPRC) 
Survey Co. Point of Contact: 
Neil P. Fastabend 

Horizontal Datum: NADB3 ( 91) 

Vertical Datum: NAVDBB 

Units: Mete rs 

Hanford Area Designation: 20 0W 

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

Vertical Control Monuments: 

2W-73 (CHPRC) and 2W-157 (CHPRC) 

Well ID Well Name Easting Northing Elevation 

C9431 299-W22-116 566900 . 50 134139 . 92 

204.909 

204.169 

Notes: 

Center of Casing 

"X" on Rim 

Brass Survey Marker 

204 . 609 Top Inner Casing , 
North Edge 

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

Surveyor Statement: 

I, Lawrence B. Munnell , a Professional Land Sur·eyor 
registered in the State of Washington 
(Registration No . 16216) , hereby certify 
this report is based on a field surve y 
performed b y me, or under my direct 
supervision . 

C-35 
A-6003-659 (04/03) 
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Appendix D 

Well Documentation for C9432 (299-W23-236) 

• Well Summary Sheet 

• Borehole Log 

• Log Data Report 

• Photographic Log 

• Final Survey Report 

D-i 
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WELL SUMMARY SHEET 

Well ID: C9432 

Location: 25 m S of 241 SX 

Start Date: 4/13/2015 

Finish Date: 5/13/2015 

Well Name: 299-W23-236 

Page .1.. of A 

Project 8 M241PA GW Monitoring Wells FY2015 

Prepared By: Jessa §zecsody 

Signature:~1f ~,..., 

Date: 5/27/15 Reviewed B$,.0_ MEHRER I Date: 7-,ZJi;,_,''° 

., CQNs'htfcrioN DATA 

Description 

6-in Protective Casing: 
3.07 ft ags - 1.93 ft 

below ground surface (bgs) 

lype 1/11 Portland Cement Grout ,,.,. 
0 - 10.0 ft bgs 

Cetco Bentonit:e Crumbles: 
10.0 - 215.4 ft bgs 

4-in I.D. Schedule 10, lype 304/3041.., 

Diagram 

Stainless Steel Blank Casing:--+-~~ 
2.07 ft ags - 219.76 ft bgs 

!Depths are in ft below ground surface. 

Borehole drilled with 8 7/8-in O.D. 
casing from 0.0 - 261.3 ft bgs 

All temporary drill 
casing was removed from the ground. 

Signature: ~-~'c.;''/t.----.. 

Gp:'c>GIC/HYDROLOGIC DATA 
Depth in 

Feet Graphic Lithologic Description (ft bgs) 

0 

Log 

_ ~~\:/ 0 - 25 Gravellv Sand ( QS) 

- ?iit.:::;.::.:i-·· ---------------1 
, , ,J' ' ._( 

-~.:':-,;;•:·>---------------4 
:C)::·: .-

-~-.:f•i·•.-!; .. r---------------
10 - /9.;/·':J-_· ---------------1 

- :C./::·S:---------------

= f att-: .... ·· ----------------! 
- ·O···· +-------- - -------! 

20 -= i4ti _____________ ---l 

- . C.,) .. :S:t-----------------i 

t',_.e.~_rf!. 70 - 85 Sandy Gravel (sG) - .,..i(J.':,...'l----__,,_ __ ~;__,_--------1 

- >{~/'-"'..,.· ----------------! r>\=)<:::.c 
- •;-:!.dtt~':],,,i-------------- ---1 
- ~Cf:..,.~.-~--------------i 

)"<~r •M 80 ,,.f \ _),-- ,--,•;F.~•~,r-----------------l 
- '>:~)il",::t:• - - --------,--- -----1 

"'-J{'Jt:. 
- J~_f.'} ~ -,i-85---12_0_S_il_lty_San_d_(_mS_,-) --- - ---l 
- . -·~-.·--t----.......... ---''----"-'---------l 

:::(::: : ·':' 
A-6003-643 (REV 1) 

0 -1 
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WELL SUMMARY SHEET 

Well ID: C9432 

Location: 25 m S of 241 SX 

Start Date: 4/13/2015 

Finish Date: 5/13/2015 

Well Name: 299-W23-236 

Page ..2.. of .a 

Project: 8 M24 TPA GW Monitoring Wells FY2015 

Prepared By: Jessa_Szecsody Date: 5/27/15 Reviewed By:3.U. :i;'ii..i :;lER I Date: 7-Z'f f-/r 

Signature:~X,..,e Signature: ... ~ ";':' ~ 
lcoN§'TRfkrION DATA ~GEOLOGIC/HYDROLOGIC DATA 1-----------------.--------Depthin 

Feet Gr:!t lithologi.c Description (ft bgs) Description 

Cetco Bentonite Crumbles: 
10.0 - 215.4 ft bgs 

Diagram 

. 
4-in I.D. Schedule 10, 'fype 304/304L, 

Stainless Steel Blank Casing: --+-~ ,.. 
"" . ,.. 
,., 

2.07 ft ags-219.76 ft bgs 

Depths are in ft below ground surfare. 

Borehole drilled with 8 7/8-in O.D. 
casing from 0.0 - 261.3 ft bgs 

All temporary drill 
casing was removed from the ground. 

,., ~ ,.. I' 
I' I' 
~ I' 

I' 

~ 

1 
~ 
"' ~ I' 

~ ,., 
0 

90 
-~ j:_~-:-r 85 - 120 Silty Sand (mS) 

. . --·~.---/~.fi~..,~-------------~ 
_...:...!...--::: = . . ·-·-.·-J-------------------1 

100 Jf ,11-----------------1 
= ?lf)t-----------------1 . ,• - ·-.·-

110 -itii_~..,i------------ ------i 
- :-::-.:.:.:.:. _ _j· -------------~ 

= :-ii_:.;t-----------------1 ..... - .· .. - . . ·-·-.·-:-1---------------1 
120-

120 - 130 Sand {S) -
-
-
-

l30 - 130 - 135 Slightly Silty Sand ((m)S) 
' -

- /i0.:/:::t--1-35---1-45-Sil-lty-San--d -(1mS- i)----~ 
- -~::...~:::..J· ------'------>--'------~ 

140 Jll~'.-;-i--------------
- ~~·.:.: ·.-------- ---------1 

;i;:.'.~..== 145 -150 Sandy Silt (sM) 

150-=llt~::,..~::t------------------l _ -_:..;.,_ ~.:..;. .;..150 -155 Silty Sand (mS) 
~:~1-:- •::: = j~-~i--1-55 ___ l_60_ S_il-tySan--d-vGr- aV1_e_l(_msG __ ;)----i 

:Q:CJ.t 
:..--.~? ----------------! 
---~· \...-,,(' 

160-= t(.f ~~ 160 - 170 Sandy Gravel (sG) 
-~~~ - ~~!~1~:":l.;1~ ..... ,. ----------------i 

- ")~·?~,t------- ---------l ·,·:•~---.' 17' 
- ~<~t -::i----------------l --,~'f--':,:~ 

170- ·0
· ~ d, 1----------------i M ,,,_ 170 - 180 Gravel (G) 

).~ ·-~ 
"\,~/~-'-'-------------~ 

D-2 

.. , --: '\ t. 
- ·t ~(~~- ----------------i 

.r-)~-r---'. 

A-6003-643 (REV 1) 



SGW-59346 REV 1 

WELL SUMMARY SHEET 

Well ID: C9432 

Location: 25 m S of 241 SX 

ON DATA 

Start Date: 4/13/2015 

Finish Date: 5/13/2015 

Well Name: 299-W23-236 

Si 

Page _a_ of .a. 

1------ ------- -~---------j Depth in 1-----.-------- ---------1 
Description Diagram 

3/8 in Cetco Medium Bentonite --1--,..;, 
Otlps: 10.0 - 215.4 ft bgs 

4-in I.D. Schedule 10, 1ype 304/304[,, 
Stainless Steel Blank Casing: --H~lll'!I 

2.W ft ags - 219.76 ft bgs 

4-in I.D. Schedule 10, Type 304/304L, 
2Cklot (0.020 in) Stainless Steel 

Screen: 219.76 - 254.77 ft bgs 

10-20 mesh Premier Colorado 
Silica Filter Pack Sand: ---1~...-

215.4 - 261.3 ft bgs 

4-in I.D. Schedule 10, 1ype 304/304L, 
Stainless Steel Sump: 
254.77 - 259.79 ft bgs 

Depths are in ft below ground surf 

Borehole drilled with 8 7/8--in O.D. 
casing from 0.0 - 261.3 ft bgs 

All temporary drill 
casing was removed from the ground 

Feet Graphic 
Log Llthologic Description (ft bgs) 

180 

190 

200 
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Gravel sG 

220 
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240 

250 

260 

A-6003-643 (REV 1) 
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BOREHOLE LOG I Page_l_of2._ 

I Date: If Irr /J-c-
Well ID: CQLJ ~,:} .:i'-f J .S X 
Project: 8 ~'/ TPA GW f'10.,,for-1"'f wdls FY~ol~ Reference Measuring Point G-r~nJ. S~ c...e 

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

N R Color, Moisture Content, Sorting, Angularitv>-Mineralogy, Method of Driving Sampling Tool, 
o. ecovery Max Particle Size, Reaction to Ht-I Samoler Size, Water Level 

o-
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-
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10-Cr 
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-
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-
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-
-
-
-

-
-
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-

-
-
-

l35-&-
-
-
-

~ · \:/ i---,.:0::....-___:::;:2,...;;:5:...... '..::.:-;,~,-:...•Y'°'JJ~e_;,l!.,J...::. \,\$A..:....:;_N..:...l>~(.u....l\S..,L.;;, J2:;.:'5;,,a,;.¼;..;~-;J.=::;,;:~:;:....i...._+-,1~1,,Jo1:,,,,.,.J,.'-P.1,,,,w'J,.. ,_.._.=.i.,J.J,,IJ-'4-U-~-----,:---l 
~:: ._u: 75"/, c.,,,J ,inu.~.;. &(,-• .-1 : Nl,..,:fJ'I __ v 'iff-"ltf' QN:,t. C:,a -nl~-. ,-.-.11-. ,l_,1 

. ... . : o -.~r,,d,~:4!!.!:Jff'~-~ -<!.:;ifCC4,t:•~=1..,dlell!.-J:;f'&:!-· 'll:·•~>"-,&..:<l,,.~,...,i~:·M:::1:'!.:i.:•~\/•C;5;;~'.§L,..!~~)7.:e_,,~'IC~S.c6~· '!..iiU>~.r~...._-f-!=5!._•_:,.flc..,-_J.:.t: ,.I ~-»::IJ-~,.,~-1 .0 .- : ~ J 
_,; _o ;:( i..-.e A . .:!i..l ....... ~~·~•"-,::ia.'1,,''£!'·•.tl!,.c.1· 1!z!••~c.u2~cs2.·u y,;~1t~~.-e.i~"lll"'~'"l!O...!"""'~''c..t""~·•1-+-u''"'l,_.l.J.w.:u2111~,,__ ____ ....J 

:--~ a· > -..;;,.t"~r"'----------------------✓-'------1 
D:. ~:o_ :c b/\i·--------------------------1 
-;~;::·~--~---------------------------1 : :o·· .· .·.. ·------------------------------1 
6:- :.:-: 1--------------------+------------l 
- -·:o i---------------+----------1 

~~.:::~:·~: 1--------------------+------------l . .. , ' 
o.o ·-----------------------------~ ;·:: ~.'{ _____________________________ ~ 
. . . .. 
. ,-· o ·-------------------------------1 
.. L • • . . -.· · 1--------------------------------l 

-~•----: 0:-----------------------------j . .. : ..... .. , " •t--~~-,.---------------i-------------l . . @~o': tt ~,, .. J ,....u...l qo'l.. J,.I, ~ LO,.A 
D .· .. . 0 : 1----"",c.,:;..M.,;:;·-=-.c.k.....L.J ..... .......,.4"",o"",1""' •• ""1.t."",..LU... ..... ~...,.-:...L!:..j,..,.,,J...,;,<.1 ,;::;.~-~:....;....::;.;::....:=. ""( .... IJ"'",c.'i--+-------------1 

..... ' . ' : 
• • • {s,o"J. MC. p~ :- :. t> -1----=~.l"'-', ............... __________ +-------------l 

.:o- ~. 1--------------------+------------l 
t::>' ...... . . : .C? . . t-25----?l-~-,'7":_SA_N_l>_(_5..,..~-.:2-'/•-~--nw-e._l _Gl_~-•-/.-s..."'1--~--,.-d.f--.+-------------l 

• .....,.s="-l"-':'-',"-L1...c.:.>< •• .,......,.,...,_.,,. .. ,..,<L_=<..ir,c.....,~.....,..-._.,.,_-c...,.,o""+-'4""0.:..;;Y•..:i..a.A=~·,-c,.;:;,.... ___ +--_________ --l 
~ .. .,, a::;...,,,.,.,,. \i ._ .. ~ _.,., -v- ..JI~\ ...a.., ..... 

,I 

,ro ...... ••• 1--~..---,----------------+------------l 
@~· JJ. 5,A~ t,'•,. U""-"--""- 4-T,•/, UC. • • 1----.!::....=.:::........;=i....a==.J~~~...ll.,C;;:.t.,;l,~_Jll::...f..!...!:J..,L----+------------l .. 

. . 1--------------------+------------l . : .. 
.. ' 

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

Title: '!; f {, r o lrJ<ru <-f " 
Signaturel'1At1 Cn/t1.1 1 ~ L ~ _ J D,_ate: '1/J?>/t5 Signature: J.cl_ {J_ .. l ·-.. I Date: ..,/ZP / 1 (' 

d . rr~, 7 I 

A-6003-642 (03/03 
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SGW-59346 REV 1 

BOREHOLE LOG l Page~ot1 

I Date: l/h1..lw 

Well ID: C9</,~.2 I Well Name:~99-£.v.2~·-'"U. Location: .;;i5 ,.,,.. C,ov.J.l. ,....f :i. '-I 1 's.x 1 

Project:8 P'l6'i TfA GW Monitor,11 ~ wdh fYJa$ Reference Measuring Point: &rl>u>-, J ~vr+tiL-e 
Comments Sample Sample Description 

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

N R Color, Moisture Content, Sorting, A~ularitv,._Mineralogy, Method of Driving Sampling Tool, 
o. ecovery Max Particle Size Reaction to H1.,I Samoler Size, Water Level 

-
-
-
-

-
-
-
-

~O-G 
-
-
-
-

-
-
-
-

'1()-G, 

-
-
-
-
-

-
-

:,o- C:r 

-
-
-

-
-
-

. -.. -
: ' 

2.'S-70 ': ~rs\ 2"(..~ ~~-<.A-J ...,..,. alJ.. Ji!, ,o,.. L,,...,.,._ u ... -~"' 
c-.-,: ..... Nc;i,-AD11~P..ff :. .. _A t.1a•J. Li.'(., ,,,,.L C, . .... -1 .. .c:, r,-J1~A-,,l 
s.~.1 • ye<C.- cc:; s:-t>•/. .... .. ..., £ _ ... ., Sn "'I, r.1.- IJ. JJ>rv. C. I :. ,- r L-.-.kr..O 

... ---' I I\ 1-=11..1....:.L-~=:LI-Q.:::.U..t:..L,i,LJ.-1:1!2,,--a.:;.,~,_;=.IL..L;!:..Cloltllo::........---J;:..MJ..:L)j!.......,;~UL-..l..a.:~~-~ 

2..'S'I 1,1,, ,i...,1u- L - - - - : ..... ~. -· ~- ..,Ju,,. 1..1-, •n I.Lt:/__ J 

- \ 
• V _, - JJ 

,, 1------------,------- ---+----------~ 

' ' _, ,1------------- -------+-------- - ---l 

I , t--=---:----------------+----------~ 
(@fin': ff,_.Jc;-~,. ,,.,_,._.,,.,. £.n°I• .._. "-"'LC:..<': 

\ 

.... '. 
j ~ \ 1-------------------+-----------l 
-- . -. 1---------------------+-----------~ 

. ' !--:----:-----------------+----------~ 
' . ' -

~~c:;':c.olor"r'-A·-· ~ -Z."i"Y "7/-,_ l:w\.L~.,...,,. 

-,, 

' -' 
,!-------------------+----------~ 
,1-------------------+----------~ . 
' 

'- ., 

" .. . ' 1--------------------+----------~ . ' " .. . -1--------------------+-------- ----l 

'f------------ -------+-----------~ .. 
· · '70- SS': i::,,.,,,,1., G12JWcL- ( !h-) 3oYo ~~I. '7c'Y. 

<?.; ~•Q. 1---'C=A....l~~+.no~••sl!!I~U--I....l.~= ...... l5'"a..l,u• "".2iQ11A"..:.:/i.u..·°'-..,~--\l.1.;f':.J' f<.::.-"i.!!IU>=4-::!:(,o::J>•t.~0 !.!f"P"'+-__________ _, 
' ' •• '. P'S A-IR. Lio0/., .f.....1.,,.-,. , ~....I : uoc:.,: _ ,,,.A ~'•,.,.a, P5 . _-. 0: C 1-'A'-'_::...s.:.;~L...CG,o .... ,.,-,.U!...6 c.1..,.,,~. -:IZ!21Z.• "":.:.<..'I~ u.~,:l.;, ,A:.J, ... ~b=,,. .. ~-,,+-._= ,.,..i;:.,, • ..l!=t,·""A~,1_14-+----------

D' :, •. · '1-..:::!... .~~~t!i:!:2 .~ •. ~_,'2...;!!a,.~v'fJ,1..J.!Ll!!::::L!.lidO.:v!F~,~l::.._+---------__.; 
....._ __ r~- WI~• un., 

_-.:. 0 : ~l--'@=:.1ll'7~S~,f-.,..A.,.,.n....:.,_:.i. __ ..1 . .1:1?1-a._::. .... d= .. 1...,-,,._-_,-lt'J(-.-C!Al-,•,-,,,-,n:,-e,----+-@_,,,-~-5-,-~--l,-At-,..-.. o-J.l-.. 0--~ Q: . .'_ q._;s,_~:......1....1....:.!Wlll.Jl!~.....C~:.!C:::~.ZU::,t::;..;:..:::.i~----1µ....~~~~~~...ttl~-~ 

. 0 . . 1-------------------+------------1 
D . .. •. <"". ----------------+-----------< .· o. 

Reported By: KJU-M-41 u1t1-f Reviewed By: IL-_., , " B ,. ¥'),, .;.,4 ,,.,.. ·--

Trtle: {),, .J ,.,.,_;; 1./-
Signature: 1 Y, ;~- /J. --- · - -K~1/Ji,1,.,.._...,·v I Date: Y/rJJJLt 

Title: <: r-. r....ec l,.- 6., <~ 

Signature: \~ ~ , : I Date7 }7
1

i Jr-

' 
A-6003-642 (03/03) 
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SGW-59346 REV 1 

BOREHOLE LOG Page.J_ot..2_ 

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

N R Color, Moisture Content, Sorting, Angularitv. Mineralogy, Method of Driving Sampling Tool, 
0 - ecovery Max Particle Size, Reaction to HCI Sam ler Size, Water level 

so 

8S 

100 

1)0 

,15 

Reported By: 

Title: 

Signature: 

/;/-\\ 
·:.: •• o:~~!.:k.~U£.L.L....au:ac:.L+-=;J:.[.:......2.1J.:l......L:Z:L!,!,~L...!:!.!:::IO-.::...+-~:!..:L-2!!::r:!~11:::..:.!........!::ii!.1..J.l:L..I:l'jd~ 

·: o· . :,-. : •1-1'...-.'"""'....,...S..:-"'--....... .....,.._ ........ .._..... __ &..=.+-'-''---'-~-____,,-=-:;--=-+--=----~___,.......,""-'-'JE::,--l .· . " . :· 0 :\· :, 1-1=1t....::LM..a...c..L--...~"-=1UEJl~~,__~..L4..i..c=--=--=...::...._....µ.i~i.=..ui.'-1.M~:,__------l 

~ .. . .. . 
·:: :t>,-j:J :1 ~~Wl:2/J.__!J~~..Ill~~~~=i-!::.M~1-J:J[.J...-+-----------l ~ .. . ' . t-
: :-; .:-."T'· . . . ~--·i ··- ........ ,._-----------------t-------------i .. . '" ....... 
. • .. ;·.·. •.• ·l-:c----,-----,9~~-----,,..-o:-------,,---+-------------1 
. : ... • • ..!.:,;: 
· . .- .... ·. ·.hl!,--!;=):::...U.i6J...L:...-ZJ..!I.'::j-....z.!.:::W'fl..J,,l.~:,P.~~~~ll.U~~~,;;z_J..£Uo!::.[~;.;_,_;•~l'l~----I 

{::f.(t.~~b-o2LJ;jLa--~~;Ll..Jt'...l:;t.::.JCj~.U..::~...lU~~:..;z.-+...:i:r;lr.l.Zli:1,:D..R.CL... ____ --I 

}·\f?~ ........... --"'f--1-1 ................ Lt..-,_ _ _ _________ -+-------------l 
.. . . . .... 
-~:- :·.: .'•1---------------------+-------------1 .# .. ·.-:-.•... 
/2rc------------------------ - -------1 
:.:. -·. :-:- : :-...._ __ ......_;;.._.jl-o<-----'.,.&.:::=\L-..!--=t1e.-.Wll:l~-J,,=~--J.W....P,,==-....,c.w..-=~:........:~~1......1L.L:!...:o~ 
::.:_4~. : •• -::.: 
' . . . .. +----' ........ '-'---"'--"'--.......,¥'-''--' ....... '-=-,;::;;..:,:,c;_=-=+ ............... --+-------------l : :· :: :,;..-.·. 
'.·:/J-?)1--------- ------------------------1 
~~··' ., 
: : : :-:~.--------------------------------1 
~\;.f/:1------,.......,---------------+-------------1 ~···~ 1--------'-=-~.i...=u.a.-'-'..r....;:;...=;.......,,.........X,.C.1L..t.;= ....... -+-------------l 
'i,.':.: .: :i 
:"-"~- ·1-------illU.U~.t..l...UL.:.>U.Z.,...J.J..~{-JJ,M/-_~~--+------------I 

:-=;::: .. ~1-----_...u.:>...L.U"""-..W:,.+-=::..;._~__,_....,_..L<LI.W:W....W:~=-<-+-------------l ~·~·;-: 
:,;•£·_~1----....E.H!...:...:::tr.:!J.2.~___J~~!.lµtlL..J-~!::JL+-----------l 

;\\.~· 
~. · .. ~ ! , < 1-----+"'!'--",,.__---~-'--.............. ""'-"W.,-~CJ'--l"-C'-T-'-'"'-....... "--'-' ....... -:::>W-.--'4-.:.L.---I 

:. '•.-:-. : .. 1---------il::K:l!IA-l.u.::I.L.-...L....;J...IL..IIL::::L.Q..:..:....L.4-,~..J.J.IJl-'4-"4----..!...l,.;;i....ll<~------l 
-: .. .. _ ;l---------'~___;_1-..:~f+.j~r.......l,_..i.:::~-1==z....w.-.:!...A....!-+-------------l ~: _:..:: .· .. ·.,-

. .. . . '1---------------------+-------------1 
;.;::: :~_'.1--------- ----------------------~ ... ·-·· ... . .... _ .. - :.· · .. --------------------------------1 
:/{-: · :::1---------------------+-------------l 
. ·-:- -.·.!.- --------------------------------1 .. . ·~ . . . . . . ~ 
.7.'• d -1---------------------+-------------1 ·-· •. t ••• ,.;.;..-:-,.:_; :1---------------------------------1 - . . " • r.:,, ",·"" 1-----__.......__~-~ ....... __,,"-"-+¥'~'--'-~...a.Llo.,.._;.q.:::..:....;..;:::;.J... ________ --l 
:-- -~ :.10·.f-----.!.-=...ut...X.l~tu..L,..L.:.1.MWla..-r-',,~.LIL.--'JL..Q..~l...Ul..-+-------------I 
x--:-·· · •• ~ •.•f-------"""->-=lf-r-jL.IAl,j'--4"'4>1'-......_,Ur.L.,;.+......._...,_..__...L.ol.~LUL"'l-------------l : .:_",. ~,.,_: 

A-6003-642 (03/03) 
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SGW-59346 REV 1 

BOREHOLE LOG Page~of.2_ 

, Project: g 
Sample 

Depth 1-----.------i Graphic 1--,,..--.,..,---=---,---=---:=-=-,-,,--c:---=---c:-=--=--:-:---+-:,,..--,,-....,..,,,..--,---=....,,,.,.---:--:--.,...--,--4 
(Ft.) Type Blows Log 

No. Recovery 

1.2; 

12 

IJo 

)3 

IY 

I~ 

,c; 

. ~" ..... · .... . 1---------------------+-------------1 

~ 2.-:/( 1--------------------+-------------I 
·~·: : " -.. · .. ... .. · :~::•·· ... : .. ~.-~--------------------------------
"... ... . .. : 1-----------------,---:---:....----1-------------1 .. ·. • .. .. . "' 
- • I • • • i.,....1:X...--L....Z....~--'-CU'f~e:,._....u~,,_.-~~:.;...:_:<....=;.L__+-------------1 
'"' ,. ·. ,• , . . . . . . : · ... .,: .. · .. 
• ..;.:.. ' 1 -:-.µ,£.lrt:..ILL..i-'-,,-..~Q.....J~i,;;z.u~,..:.:.:"""'-=:....e...L-;J..1.:......Ju.+,IL.!...4,-------------1 .... . . ; ... . 
•:: ;· :..._ .. . : ~....W,f-+-..:..:..JUL.t.1..,.;..X-1.1......, ................. __,___._._,......, ....... :::,.-___ 4-__________ --I 

Date: '1/lit/fis-

A-6003-642 (03/03) 
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SGW-59346 REV 1 

BOREHOLE LOG I Page~ot2._ 

I Date:'-1/1'1/Jc, 

Well ID: l',4 ~..:l I Well Name:.i'i<f• W~3-..z~, Location:..2.5 m Soc.Ali ~ .'.l'-11 .sx 
Project: 8 Mar 7PA GW /tlo11ifo,.,-,ilf. Wdl, fJl,101s Reference Measuring Point &t•no,,of.. Sur~o,4,,=;> - -

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

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

- -O·· IE>o- \..,O': c.....1 .. r.a..in t..r.-.... "'lo¼ ,.,,..ie1 ,o·t. s-.nd 1oY.~~\t RP-r. l,,.,o.;. I-\-.,.,.., -R-,~ ~ ·o- . _,_ 
-:s.a -·o· r-..,.1: ,,..,..., , , .. ,.,-:.. 111 ""'"'-I.-(. 11,•J. 1-1.," °"" A-A. "/, .l..1,;, - >·.o·· 

(o) \Ca2.' ill ID -1 \,h.O -0 .:0 c.-J>:•=•\JU. ,~•/, C..!. 'llf~ -II. (.e'/,c.i,~c..S;\t-•. f\o "'~ - :---:-.. 0- -
-n-.. ,.. .,., --~--:-. - , • .1,-. ,_. '7.CSY '1h, --.. ,,,.,_ wl \.WO. I v.1-c..\-- :) ,O : -· - r-rn.J... c.~,,,.,-,,....(,..:_ r. 11 _ 1, .J . ·-· :·( - <·9·;;· e;' ~r r 1,.·,., -"P JbS- ~ p\lP,rv 

~ i? .:_:: I.fl I, .l!/,, o l-.. ✓ 

- .:-.oo. '{ - .. ... 

- ·p: :-o• 
"C ·O,; - - .• . . 

J:lo- Cr 
q;;o-
·&i \70-\S0'! ~ (&1'15¼a-nWe..l 5•/. • . .0&..l ~ ~-*· - 0 .0. ~ 

bO'-D, ~: ""~~ Nlll-- 1fl"•SC. ~/. •cf' 0tcl.,o•IOD..- to1o\,LLC. - o·O· 
- De%) ~ ~l'.-R. C..0-/. ~w ... ~!'lli'S-\IC!. _,_ c..!, \I~ • ..,......., 

0 '&.<- <eo'J. ru,,.. 2.c; '< c;J"' •. .. -- ........ ,-~ ........ .,,, - o . - ~ 

I~- (';,.- D, 0 oO I-It-.\ ~-
- ~i - ,( 

'C - coo 
- ~i-

,ao-- G- Q 'c/). 
0 li0•.285': i""'" 1~E1Js'.:r 'i '7S•f. ...... ,ul "Z.!;,•J.<.aJ. - O Ol '-' .., 

0 ,4.,ru.._~,......., r- -•:~.,:""···· 1/FP,SC. ,;,,IJ.rl' 00. °"• fl - , 

- ooO ..,~•I• r..1. :, • . <:,,,....&, 11"<1;-ulA. c,,•1, " -~ .,...._ ,. ••• '?•"I- t., ... 

- ooo 2 ... v -SJ.. ,, ',_ L...-. • ..n ---- .I. Uol"I , ... ,..J. 
V 

is.s- G o
0 

C 

- 0 o 0 

- o o' 
0 - D 00 - 0 

1m- & 00 
- o' ca) \qo': ,.~ ... 1 ~-.1..,.1. .u,"t'5·/. c.-...1. -r"t•c-e:. 

u 

- 0 oO 

- ()oO 

- C) C) 

f<iS- (;,' 0 \. @1qs': ~ ~~ t1' lJfl •• ~ .1.J."io'/. @\'\Co' cw.cl 10 "-1 Uwn - oo· - -)" ·.-o· - .C?o-< - ) ·. o· ·-
Reported By: //, t'/ ,11.. 1!A•. ,., .-,,N Reviewed By: 1<.tu, ,\J ts~ v'b\. ~h"¥ ~Y\. 

Title: r~,. ~-"- Title: ~{ .... . ( ... tc,lo 0.1.'o.-l- -

Signature: /,( ;,,;i;,r;,~ I Date: i.t/,,3/hs Signature: \-..G._ D ,.1::-.: I Date:'7/7t}//fr 
I /L • V ' I , 

A-6003-642 (03/03) 
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SGW-59346 REV 1 

BOREHOLE LOG 

Location:,.25 ,n 

Project;S /1l)'/ Tf fl GW /YJo,,,fo,.rA WeVt FYJo. 
Sample Sample Description 

Depth 1----~---i Graphic 1---,:-----,--,----=---,--,,..,....----=-,---,c--c:----=-~,.,...-....,.,,.-..,.,--t-:::---,-,---:-:::--:---=--:-::-,----:-,....,.,.---,----1 
(Ft.) Type Blows Log 

No. Recovery 

..20 G-

)0 (;,-

1S G-

~l. G, 

;u5 G-

;;lal.?' 
(;,I,,/ 

G-

C::r 

~.o a 
O'·, . 

. o. 
' 0 ·O. 

.0. 

9o 

0, 
. ~ 0 I--L...:.lo-'~ ......... .w.u...;..i..;.i;.IW.U!~.LW.-"'-U.~....1...U--L.L...1,;=:..o:.t....:.L...!lf----------------1 ·o .. 
,Ot-------------------+----------~ 

Q .. 01-----------------t------------1 

Reviewed By: l4 c,'i •lr 

Title: S ... l . 

Date: 'I. 711, 15 Signature: 

D-9 

Date:'7 

A-6003-642 (03/03) 



SGW-59346 REV 1 

BOREHOLE LOG I Page2._of.:L 

I Date: L///b/JS 
Well ID: C94 3d I Well Name:~99-4/J3-o>3b Location:&> 5,.,, Bo,,fJ.i Qf aw -~ 
Project: B /'Y}c} 'I 7PA GW fY1t1~i'IM-,.~ Wd/J FY~C!IS Reference Measuring Point:Gf'ound Surf.,<e 

- Sample Description Comments 
Depth 

Sample 
Graphic 

(Ft.) Type Blows Log Group Name, Grain Size Distribution, Soil Classification, De~h of Casing, Drilling Method, 
No. Recovery Color, Moisture Content, Sorti!'.!Q, Angulari~t:Mineralogy, Me od of Driving Sampling Tool, 

Max Particle Size Reaction to I Samoler Size Water Level 
" (. I~ ltl -:llL~' O,..,J,, Gra.vPI (9'Jl i{()'lf_Q -=t~9'.. <.1 .'5'%i"I, RPrl-.ref' u,.,, ... ~P'I"' 

aito- G t> .. ~ r, v • l@~c11 1 J..J.. ,.J,.-11...,.fe .<) orn'lt'~q,,,9-_r.,1,.,,. Vi-P .. <!I' -~v.:o-- ~11--,Vl'P . .SR. - o· 
g,_.,,fS/ 5!57.,{'~1,;,. VFS-W'f! fl19. M9' rr,_q.e.g gA-R. - ,..!. .... . ( - No r;n-fc HCI. ()/;"" r.i_, n (,BY '{1•41' ·O - ~-· O• - o· : < (ci)~ Lf~\,r, __ ,,d ,,,-,.,,\.-...l-1"'7\ .l.-17n9'n Or\-,,,J "---'~ 

a'tf-G ·o -: . '1.-l _J.,.._ ~~~ ..,,,_.Jr,;,~"- a,....1 Cl.-\..!..•-- J..J. -In pg_ - b o.q .J 

- 0 <;). 
7no/., rtJS-<'g. 

. . . 
- ·~ '. ( 
- o. -

~SO- G 
'0 ,\ @~.50~ mn" ,....,,,.,.1 n:~•11"".f.- /~0-- ---~I @cJ'IJ1'1 _J, •!!; l .,.,,. ,.-1 .. ~ 

:,, ,-
h. 4-o f.l-R SQYJd - ~~ 1~ 

~ , ~ ( pj Mr l"~..1- J .1.1 .1 t\ .. !i -J.L .. ~ - o ·. 
Moist<.1re .6. 4o ,.,P1 _, @;:;-s1•J.it d,..-a~~ 1t , ,,,.i..._ - D~-~ l hV'tW wJ{n,i rl ,-;ti:,. ~ - ~~ . ~.;l not lb,,.,. -fJ,.., • -- ~ .. 0 - C) ~ • lll>~~S:Gravt"I ,.,.,..i.,.J~-L ?9't. eo-....J fln..l.---1 J.J lln I .~1-d- - .I .1. .,_,,,_ 

as5- G o0-< fo IL~ ,~ rriud 
. 

r>'lrl .i- ,. -M-' ttr-,~ .LJ. +- Inn-- ~-o: Qr,,,v,,,\, st s._n..l ,/.J +,., 17n'iJ.n f'.Ja:Jt. - b o·o 
- ? .o< RemhoJ Tf)® ;JI-.J,'?-:.1 ~,. - - @d }{) 1 c.,M,,..I ,. ,,, .. + .. ~ .IJ. ~- ~"'- o-,.../ ,_.._.., <//16//S ~- G 0- 0 

11-to 'l-tJ"/4 ""· rJ n~.J....J ~ +n la%_ r(\<i;~- 91..,..,,f@dl.l.4' 1,,.~ - , 
...) - J 

-
- . -

-
-
-
-
-

-
-
-
-
-

-
-
-
-

Reported ByJO~hl4a Hollard Reviewed By: ¼v, ..,,i ~ e ·{c.1,. ~,.,, r•\ 

Title: G A->l nfl,. s+ Title: s,-. [--,t·olt:1l\1\-~ -

Signature: a/ ,,,1~ I Date: 't/ u;, 5 Signature: \~..._,, ({/\ L ~ I Date:7/20 /, S-, -
' I , 

A-6003-&42 (03/03) 
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Stoller Newport News Nuclear 

Borehole Information: 

Log Date: I 2015-04-22 

SGW-59346 REV 1 

299-W23-236 (C9432) 
Log Data Report 

Filename: I C9432_HG-NM_2015-04-22 Site: I Near 241-SX Fann 

Coordinates (WA St Plane) DTW1 (ft): 220.5 DTWDate: 04121/15 

North (m) I East(m) Drill Date TOC2 Elevation Total Depth (ft) Tvoe 
NIA I NIA 04120115 NIA 261.4 Becker 

Casing Information: 

Diameter (in.) 

Casini!: Tvoe Stickup (ft) Outer Inside Thickness (in.) Top (ft) Bottom (ft) 
Becker 1.15 6 318 6 3116 1.15 261.4 

Becker 0.8 9 7 114 718 0.8 261.4 

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.). This borehole was drilled with the Becker method. This drilling 
method employs a double wall drive pipe where compressed air is forced down the outer casing and geologic 
material is returned to the surface inside the inner casing. Depth to water inside the casing was determined from the 
moisture log. The maximum logging depth achieved was 261ft. 

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: 11113/14 

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

SGLS Log Run Information: 

Loe: Run 
HEIS Number 

Date 

Logging Engineer 

Start Depth (ft) 

Finish Depth (ft) 

Count Time (sec, 

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

4 5 

1018690 1018691 

04121 115 04122115 

Pope Pope 

261.0 0.0 

90.0 89.0 

100 100 

Type: 60% HPGe SGLS3 

Serial No.: 47-TP3221 IA 

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

Type: NMLS4 

Serial No.: H310700352 

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

6 Repeat 
101 8692 

04122115 

Pope 

90.0 

116.0 

100 
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Loe: Run 4 5 6 Repeat 

Live/Real R R R 

Shield (YIN) N N N 

MSA Interval (ft) 1.0 1.0 1.0 

Log Speed (ft/min) NIA NIA NIA 
Pre-Verification AL248CAB AL249CAB AL249CAB 

Start File AL248000 AL249000 AL249090 

Finish File AL248172 AL249089 AL249116 

Post-Verification AL248CAA AL249CAA AL249CAA 

Depth Return Error (in.) 1.0low NIA 0.0 , 

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

made made made 

NMLS Log Run Information: 

Loe Run 1 2 3 Repeat 

HEIS Number 1018693 1018694 1018695 

Date 04120115 04121/15 04121 115 

Logging Engineer Pope Pope Pope 

Start Depth (ft) 0.0 184.0 80.0 

Finish Depth (ft) 185.0 220.5 102.0 

Count Time (sec) 15 15 15 

Live/Real R R R 

Shield (YIN) N N N 

MSA Interval (ft) 0.25 0.25 0.25 

Log Speed (ft/min) NIA NIA NIA 
Pre-Verification AH208CAB AH209CAB AH209CAB 

Start File AH208000 AH209000 AH209147 

Finish File AH208740 AH209146 AH209235 

Post-Verification AH208CAA AH209CAA AH209CAA 

Depth Return Error (in.) 0.5 low NIA J.0low 

Comments 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: 

Analys t: P.D. Henwood Date: 05105115 Reference: HGLP-MAN-003, Rev. 0 

A casing correction for a 1.0625-in. thick casing (0.875 + 0.1875-in. for the 7/8- and 3/16-in. thick casings) was 
applied to the log data. No correction was applied for the casing joints which are in excess of 1.15-in. and occur at 
approximately 10-ft intervals. 

A correction for water was applied below 220 ft in depth. 
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SGLS spectra were processed in batch mode in APTEC SUPERVISOR to identify individual energy peaks and 
determine count rates. Concentrations were calculated in an EXCEL template identified as 1L20141112, using an 
efficiency function and corrections for casing and dead time as determined by annual calibrations. 

NMLS data are reported in counts per second as there is no calibration for conversion to volumetric moisture for 
multiple casings. 

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 are plotted for the entire borehole. 

The relatively thick casingjoints beginning at 10 ft and occurring at 10 ft intervals are indicated by reduced count 
rates on the total gamma log. The moisture count rate is also affected by the casing joints. 

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 (0-310 ft) 
Natural Gamma Logs (0-160 ft) 
Natural Gamma Logs (150-310 ft) 
Combination Plot (0-120 ft) 
Combination Plot (110-230 ft) 
Combination Plot (220-340 ft) 
Combination Plot (0-280 ft) 
Total Gamma & Moisture (0-160 ft) 
Total Gamma & Moisture (150-310 ft) 
Total Gamma & Hanford Gamma Unit (0-280 ft) 
Repeat Section of Natural Gamma Logs (99 to 116 ft) 
Moisture Repeat Section (80 to 102 ft) 

5 Hanford Gamma Unit 
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299-W23-236 {C9432) 
Total Gamma & Moisture 
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299-W23-236 (C9432) 
Total Gamma & Hanford Gamma Unit 
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E3 
Stoller Newport News N1cle1r 
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299-W23-236 (C9432) 
Repeat Section of Natural Gamma Logs 
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299-W23-236 (C9432) 
Moisture Repeat Section 
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SURVEY DATA REPORT 

Project No. Title 

200W M-24 Wells C8202 & C9432 Final Surveys 

Job. No. 
CACN : 3 0 3 5 9 5-
JPRC 

Prepared By 

N.P. Fastabend 

DESCRIPTION OF WORK 

Date 

6/3/15 

Obtained final coordinates (C/L Casings) and 
elevations of completed M~24 Wells C8202 (299-
W22-93) and C9432 (299-W23-236) in 200W Area. 

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

Reviewer 

DISTRIBUTION 

Survey File 

J.D. Mehrer 

K.M. Whitley 

J.L. Smoot 

J . B. Geiger 

B.J. Howard 

A.J. Green 

SURVEY RESULTS AND COMMENTS 

Request No. 

153-123 

File No. 

2WT12R25 

~ 
SDR PLOT 

OR 

1 

1 

1 

1 

1 

1 

DWG 

See Attached Well Survey Data Report Sheets 

A-6006-495 (REV 0) 
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WELL SURVEY DATA REPORT 

Project 

Date Requested: 
06/01/15 

Date of Survey: 
06 / 02/15 

Fluor Hanford Point of Contact: 

Description of Work: 

Obtain final s u r ve y coordinates (C/L Casing) 
and ele,ations of M- 24 Well C9432 (299 -
W23-236) i n 200W Ar ea. 

Prepared By: Neil p. Fasta bend 

Company: CHPRC 

Requester: 
Jim Mehrer (CHPRC) 

Surveyor: 
Lawrence B. Munnell (CHPRC) 

Survey Co. Point of Contact: 

Neil P . Fas tabend 

Horizontal Datum: NAD83 ( 91) 

Vertical Datum: NAVD88 

Units: Meters 

Hanford Area Designation: 200W 

Coordinate System: Wa s h ington Stat e Plane Coordinates (South Zone) 
Horizontal Control Monuments: 

Washington State Reference Network 

Vertical Control Monuments: 

2W-72 (CHPRC) and 2W-73 (CHPRC) 

Well ID Well Name Easting Northing Elevation 

C9432 299-W23-236 566798 . 66 · 134128 . 15· 

200.651 · 

199 . 890· 

Notes: 

Center of Casing 

"X" on Rim 

Brass Survey Marker 

200 . 347 · Top Inner Casing , 
North Edge· 

Equipment Us ed : Trimble RS RTK GPS 
Trimble DiNi 12 Level 

Surveyor Statement: 

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

D-34 
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Appendix E 

Well Documentation for C8913 (299-E26-15) 

• Well Summary Sheet 

• Borehole Log 

• Log Data Report 

• Photographic Log 

• Final Survey Report 
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WELL SUMMARY SHEET 
Start Date: 5/19/2015 

Page .l. of~ 
Finish Date:~ 

Well ID: C8913 Well Name: 299-E26-15 <P((fP/l
5 ~~/tt/6 

Location: 20 m S of catch basin 242AL-43 Project: 8 M24 Tf~W. -.. _x ..:_1g Wells FY2015 

Prepared By: Jessa Szecsody Date: 6/12/15 Reviewed Byen;,;~~~~~I S~ie~tist I Date: 7-2 ?-" s-
Signature: ~ Signature: --,,, ~----'----

n I/A A r 
~ON-,.,Ku 1 ION DATA / GEOLOGIC/HYDROLOGIC DATA 

Description Diagram 

Concrete Pad: 0.5 ft __ 7 ~~6','-- tc:-
2

~ 
above groW\d surface (ags) /p,;;:>.;~~::::i;!;,,----i;:,g•;s>l;>;i~ 

6-in Prol'ective Casing: / m:~ g~ ; 
3.1 ft ags-1.9 ft $ ::::i:::, < 

~ .. 
below ground surface (bgs) / V 

Type J/Il Portland Cement Grout:/ 
0 - 9.6ftbgs 

v 

~ V 

Cetco Bentonite Crumbles: 
9.6 - 186.6 ft bgs 

-~~J 
I 
~ 
~ 
~ 

4-in I.D. Schedule 10, Type 304/3041.., 
Stainless Steel Blank Casing:--+~~~~ 

2.00 ft ags - 191.08 ft bgs 

Depths are in ft below ground surface. 

Borehole drilled with 8 7/8-in O.D. 
casing from 0.0 - 206.2 ft bgs 

All temporary drill 
casing was removed from the ground. 

,. ,. 

Depth in 

0 

Feet Graphic 
Log Lithologic Description (ft bgs) 

{L);---= 0 - 20 Gravel (G) 
- ~;;~-" - Jj~-.:•1----------------1 
- '..)\,,-/~st-- --------------j 

10 - {~~),:,t~J----------------1 :xc.i: - ~d~~...1----------------l 
- )':.:.-i~•------------1 
- L::) "---:i-------------------1 ' ---- ) ;-.-,:. 
- ~r;:"1::,,t-------------l 

I _..Yb~ " 
20 -= ~8~ 20 - 30 Sandy Gravel (sG) 

""'rC:J· - -)"'?f"'-•;~:,;:•Mt+------------------1 
~~ .. /C - -.,1'7<-.~:,.Cl-7:o ---------------1 
l',•c__.,; V • 

~<;:3'&··~------------~ 
30 - ,l~..:~1--------------~ 

..::~ '-::': : 30 - 35 Silty Sand (mS - . ·· - ·-.·~---...L..--,.__..L.... _____ --1 
_:t·:=.::·':" 
- ~/~.,.._ t-35-_--40_San_d_Ly_G_r_av_el __ (:sG_;_) ____ --1 

-=<~.-c!"'l-- ------------~ "J,(---" ,-.,.... 
40 - i-i-~~:..,.,'t--------------~ 

-'::'\(:/· 40 - 60 Gravelly Sand (gS) 
-;~ .. -.( =~i{f;·:}--------------~ 
• -~ , • • ,_C.. 

50 --=;:;,·r-----------------1 
- •:j-y.;.<,J----------------j 

.::--7;:'!:,• •: '• 

~/::t=_:.-:;r,1-- -------------1 
60 ... _j' ·...:·c~-------------~ - Sf..;;i._::'T. 60 - 70 Gravel (G) 

- ·~~-"-.} 
- ~'1cg'\J_r---- -----------l 

L,;<; 
'.~; ) .._ 3 - t:_•~~l;.~ .. ------ - ---------1 

70 
- U,-i;;ft: 70 - 75 Sandv Gravel (sG) 

A-... ->-~ 
- ):'t.'··~ ·7..:' ... · ---------------! ;;..~ -'\.:-,-< ' 
- ~k .. /1: 75 - 85 Gravel (G) 

)~ 
- I( ',-....-------------~ ' .. J;~:, ~---~ 

80 - fj'• -.::;c,<>•1-----------------l 
;?\(' - ~-----~~-,--------------~ 
"1, ,.c. .,.t - r~,~,;,;•J..!:.J--------------------1 _ <:.{:~~,<... 85 - 95 Sandy Gravel (sG) 
~::-d.0 

A-6003-643 (REV 1) 

E-1 



SGW-59346 REV 1 

WELL SUMMARY SHEET 
Start Date: 5/19/2015 

F. ·hot•'·- - ··· -lfllS a e.u/ .U.( ..,.V_.L "'i 
Page-2.of .a 

Well ID: C8913 Well Name: 299-E26-15 -, • ...,, ,.J~'itw/lS' 

Location: 20 m S of catch basin 242AL-43 ~roject: 8 M241PA GW Monitoring Wells FY2015 

Prepared By: Jessa Szecsody Date: 6/12/15 Reviewed By;;,7)., f:::~l~~~E'RI I Date: 9--?2. "i"> 

Signature: ~ ~ Siimature: ~~ 
V CONSfRUCTION DATA I_,, •••• ...-GEOLOGIC/HYDROLOGIC DATA 

1---------------""T'"""---------1 Depthin 

Description Diagram Feet Gr~hic Llthologic Description (ft bgs) 

90 _ ~r;,,}~ 85 - 95 Sandv Gravel (sG) 
D,/d\'.):: 

- r'-'('.:'.f,,.....1--------------1 ~'r-·~i~:, t_.::b.k "'l------,-,-,------~ 
f-{~o 95 - 190 Gravel G1 
.i?)yl -1k-<;(--y;..J--------------~ 

C.etco Bentonite Crumbles: 
9.6 - 186.6 ft bgs 

, 100- ,"S';,,.or''}----------------1 ,. t.:...."50-< 
- P,'-\ 0 >----------------1 

· .. 

4-in 1.0. Schedule 10, Type 304/3041 .. 
Stainless Steel Blank Casing: --1-i;..,..~ 

200 ft ags - 191.08 ft bgs 

Depths are in ft below ground surface. 

Borehole drilled with 8 7/8-in 0.0. 
casing from 0.0 - 2062 ft bgs 

All temporary drill 
casing was removed from the ground. 

_ 1k',,q.!.,_l,:+---------------~ 
i 'gt°,- •\ 

- , . .__\'1,.,...,,_·l---------------1 t_.::.lO·, t-.., .,,,.,.--. , ......... 

i'!'<.:h·"·---4--------------~ 
110 - 0,:-ir},J--------------~ 

ts 
.V-\0 

- Ur,..- '~ 1------------------l - ~ 'i( ; 
- ,2':<>J,-~"-1--· -------------~ 

~~0?~ - re \_o,..._----------------1 
120- ~;~;-~ 

f:jc't:;1-------- - -----~ 
- f,.};:r~_"'T:-'+----------------l 
- ;.ix_-::r 1•,-r -----------------j 

-~t~ 
130-•\..,., ''½ 1----------------1 

- ~--~~- ,;1'1----------------1 
c_-:,rP 
1,·· ,(_:::.~---------------1 
i~<~~ =-~~!</-; -----------------! 

140-~---_) 1~ 

-m~---:·J-------------~ 
. J ' i','· 

- L·.:59----~.f-----------------l 
- :;y~=:_) '.r-<_>s<t------------~ 

fr,:rJ 
hi'i.·j~;,J------------------1 

150- > (~:i---------------~ 
i;c .. >..__c 

- ...r '\( -f"f----------------l r-..~•i ,r: - :·::_so; ,··-~-------------~ 

- ~~'.~:-.,}----------------1 
160- ;.:.::::::\c;-.,.:-1··--------------~ 

ts.,---)(~ 
- -1.~,?-7·1---------------~ 
- ~q--i,1---------------~ 

t :'J(.11,;'..' 
- .\'-;.,.~,( .......... ~+--------------~ 

~ -r - ~· ,C"'~·+-----------------1 
170- f.:';Q.,1---------------~ ---:?Ct~ 

- i(<\~,•-t" ---------------1 

E-2 

-~ )( I, 
:t .:~;}""'-,',!-------------~ 

_ .:::·-::icflv:--t--------------~ ;---)~ 
A-6003-643 (REV 1) 
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Start Date: 5/19/2015 
WELL SUMMARY SHEET 

Finish Date: 6fl2:f20t5 
Page ..l of .a . 

Well ID: C8913 Well Name: 299-£26-15 U1{ llP( I':> !fn,'1/1.ftl/5" 

Location: 20 m S of catch basin 242AL-43 Project: 8 M241PA GW Monitoring Wells FY2015 

Prepared By: Jes~Szecsody !Date: 6/12/15 Reviewed By: ,. ~- F.J1~mE!Rl I' ) M::../4;... ii • , : r:-, 1 •, t 1\ ~ 1\ !Date: ?-?? 
Signature:< ,,)½ -i, Signature: ~ ~___, -~--- --

-CONSffiUCTION DATA .,./CEOLOGIC/HYDROLOGIC DATA 
Depth in 

Graphic 
Description Diagram Feet Lithologic Description (ft bgs) 

Log 

Cetco Bentonite Crumbles: ~~ ~xq-; 95 - 190 Gravel (G) 
V 180- [-do~,· 

~ 9.6 - 186.6 ft bgs ~ 

~ ::: ~-?-_y-~) ,. -,. 
V ~ ~~(~ ~ - , •. ~i 

4-in LD. Schedule 10, Type 304/304L, 'o'~O .' 
Stainless Steel Blank Casing: -~ lf.:o. ~ w ·-~~-~:_-,:;;- ,< ... j. 

2.00 ft ags - 191.08 ft bgs 190-
_,,.'H 

:Jf/;} 
"'{:f..• .. 190 - 208 Sandy Gravel (sG) - ~~~ O .C 

10-20 mesh Premier Colorado - ,'ff<•:·~, 

Silica Filter Pack Sand: fi:l~ - ~-Kc..: 
'Pr'~~ 

186.6 - 206.9 ft bgs - 40 ' 
200- ><'f"':;-~ 

:-{/}1 it! 
~;·;,<,;~ Static Water Level: 200.4 ft bgs (05/20/15) 

4-in I.D. Schedule 10, Type 304/304L, - 'Pr'dl'i• 
~ot (0.030 in.) Stainless Steel - ~CJ< 

Total Depth: 206.9 ft bgs (05/20/15) 

~~::)?;:I 'tf"'·(?-
Screen: 191.08 - 206.43 ft bgs - tx::.q,--

-
210 -

-
-
-
-

220-
-
-
-
-

230-
-
-
-
-

240-
-
-
-
-

250-
-
-
-

Depths are in ft below ground surface -
Borehole drilled with 8 7/S-in O.D. 260-

casing from 0.0 - 206.2 ft bgs -
All temporary drill -

casing was removed from the ground -

A-6003-643 (REV 1) 
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SGW-59346 REV 1 

BOREHOLE LOG I Page _I_ of ~ -

I Date: $/IC,/IS 

Well ID: C. ~C\\'.!:, I Well Name: 1. (;.C\ - c2~-l 'i Location: ?..0"" So""~ nf. (c...·t-cl,, ~~-"'\ l,41.1'l·4l 

Project: ~ A7..~ TPA GW MOV\·,1--. .. "\ vJe(I Reference Measuring Point 0\ ro...n.t. S""'.r.fc;.c:.e,.. .._, 
Sample Sample Description Comments 

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

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

0- 0 Q, o'-to' c,~vd (<,") '1.0-1, C.-...e\ \Otf• S..~. • 0.-•,\\•,.,._: AP\000 

69 Co- .... 1: F-v<.. ""'"'~'" $0 ... - . .-o ....... u~ -co ~ecM.,;:-' Hc.. ... ..;...r. - ) oo· .;..~- \. r w-~vc. '2.0>, F "O-r. A./;,c.. • r ... -1o s ... ""-01.c.~ e...c~ .... - o. Q(. b.o.-,~1- <-..-.~ '- • "- .... A : V ~ ~ (. -°'~""\~ "1f>/. c... S'. -
6 ° 0 ?Qt. \.It go-, _,tit.. - .. ,... ~rt.c.~ ' • Co~l8" OD +e.""-o C~l""' - ooo /lo ..,.--;:,,.. "Co i-«.l, 1/'UIW. 

...,, 

.s- z., s""W" Sit. <-..... ~ 1o,,,.., .... V~t.A • r,y3o. - , 0 1 -\0
1 'o'°\~ °'"'° b - hO 

) '01 d~ -
- St;..-~~ -to n..,>!1,1..., 

- .·aio C--tc..-· ....... -t-1~. 

- ot?-8 · Or\ll•..-~ A~·,....., 
vJ<:A.-rcr ( ... i.., .. , fs•f-t) 

lO- oOO 
{o..- A .... \-t c:. ".,.,reS\OV\. -

~ 
0 0. 

- Q(;) 

- o.
0
o 

- \0 . ( 
,s- (:, ")og 

- .Q < 
o Oo - 09 0. - . 0 

- Oo ·a 
l.0- (, 

0 

o·• z.o, --;o I Sc....,.J"' C:, """"'' { ~ <> 'i 501. GR-"'' - .. 0 So•/., s ..... ~. C.,,.,._,e\ : MP- vC.P, V"\c;,,.. .. SC),...,. - 0 
- .0 . s .... 1o ............ uc! -to .r.:..-a_.,\..,,- flO., • ..._..,f(C.. n-1.a. 

- oG> <;..-r,~ .. 5"'~: vt=~ )'vc.s, 0>.111..._ ... ,--r. '°''" ~,c. 

1.,;- 0 
-.a '( ...... ,.4 S..rif'.l... Z,S...,r 14/1 .\..rl< i;..;:, f,/o r-1M,.,. HCI 

(Q, 2.S' ,L. rl,~\ 
-

- ,Q·. la..') '\iLC.. . -. . - G 
~ - . 

- 0 . . 
~- G 

.-.o. Cll:-1 •. ll. ~Jiu.. ~--~•1•• Q,.~4((M) Ol g) . 'lo'-3$' ~.,~- ~ ..,,,,-y ..... v:r,, f~,,....;;\ 
. Q .,-. 

-- 'r's•,. s.it · (,,-4.,c.l : V f(l - FP <,,5"' s~ .... i ,....,,.'11,,,, - ' . ' . . ( Vr, ... "' ...... .,..11.r (..A-/, ........ ~:c. '-'ltll '!I•~ . 5.."'CI ~ f•llf~ - -- ... -,. - . v,~11 'S«'H~ ti\()•/., .,,,,,-t,,c. . '2. .s..,,.. '4(1. Jc,i.<..C-.. - ........ ... 
~s- 6 :> I V'IO rv:"' ~ HCL . l"Y\o\>t 

, o· 'ls' - ....a· s ..... ~ C.....-.<l s<,\ so-, c,,o.,t\, ~ ~~-- c,9, C,..,.uc.l: F-~ -vcP ~c;.--. .. w- t,C)t. ---.,1., <-"'"\ So~ - • 0 . t '.}""'i : Vl=~-vc.~, c..:::.. .. ,.,. (,O•J, .,...,f,c. .,..,,'\ Stn.<i. - ·Q . 
'2..S~..- ~/1, ~ c;..:.., i'\O riM ~o WC.L . VV\o'i.s-t 

{__°' l,v\(!, n " ~ ... A., ... - A.tr\ 
..., 

Reviewed By: kt..u, " (1,...,,...,. ~t"OM Reported By: 

Title: (.,t ~.,\, ... •s--t - Trtle: ~-,. , r ... ~ l ,.,_ i s-1..J 
..... J 4,_{,.,_ I Date: S h-.j Is K_ R_ ~ ~ I Date:'1/71_/Jc Signature: (~ Signature: c::.. 
- u , I 

, 

A-6003-642 (03/03) 
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SGW-59346 REV 1 

BOREHOLE LOG I Page.L_of__k:_ 

I Date: s-1q - ,s 
WelllD: c_ ~913 I Well Name: zqo, -e.'ZCc,-1 S Location: Z O ...,,_ 5,_.,."' 0~ C ... t-c"' Be. !.: " '24'Z.AL-11~ 

Project ~ .M 'V•t ,PA (.,WA .-M.o.!.t-o..-,- Wei\ Reference Measuring Point ~1'9 .... -.c, Sv.rf"'l'....I' 
Sample 

'-J 
Sample Description Comments 

Depth Graphic 
(Fl) Type Blows Log Group Name, Grain Size Distribution, Soil Classification, De~th of Casin_g, Drilling Method, 

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

G 
.. .. 4:0'-t.O' (,,,,o,.~ll--. S.,.._.l (_°'S) • t),-\111.._"': AP!DOO ~c.k.~ 

140- o :·. ~ 
'2. o•t• G-..,,l Sc'~ Sci."• · C,~l: fP-VfP \-1..,~.::'«_.,.. .. - o· o: ""'"'""w ~ -f-.'L w«-ll Sort~,!. . ~ ... ,1. ~ ~S•C.S • 6r ... 'o ~ .... pt~ eve"'\ S' - . 

.-.f-rc. wt<I S.rtt: ~. i,.S..,,.. Y/'1- . • Cll '''H .---6· ll.11> ...... w- t;o•µ 00 -r-e ... u,. c-~,...i9\ -
~k " .... "' "'Q t-,o,,. 

V 

.. o HC.L . Ao•,~~ l.l'Xc . - .. ~ .. .. - --
'<5- G ' 

. ,o•-10· b"'5 ~"' o.ro..lo . . 
{ii,) 4$' 1,d t C~...,ve.l: FP-AP 5 c:.-Pl•s. ; o\l<.c'U, . . . b,....-r • - •.o·c - n.••\li>\c.,. c_.,.,.-t .. .,...,; ..... 1'011\. 

D .. ·• ·o.•,\~rt. ~~\-,_ w .. ur-- • .0 
( "'1..0\o.\ / S+tY fo,-. . - . : ' 6 .... tt ~ .... ¥'rC.IS:•""· SO- G, 

- . ( .. 
' - . . . - 0 . 

- . . o. 
ss- C:, . . @ 55' ~s t )'\'2.0.,.._ C...b'v\t-S -

- 0 
' . 

- ·o . - Q . . 
C,() - C:, Do Ct/) I -(01 ~Y"'-Vc.( ( (;, l\D "I. (,...,_, \ -

- 09SJ \0 v. S..o,\~ . (~n...cl: Mf1- VC P , S .... ~...-a.A 

- DO<:.lj ""'")(' ~ 10 ........ ll'~t<... So<t,"'"I. So¾ --Gu_ . 
sA~c: vrs. -c..s -c~o· O..""-'\"'-l...r. n..,...l-1. S.or-tc.,I. - 2.s u- ·rrj., ;t',_,K, .......... 

(,')- i D· 1 Oo/. ~.f ic.. Ver---. 
oog( /tlo t'X'""- ..., 1-lC.~.""Ao,&1. - .. _ -

-
- ~~- /4u &S' lo .. l ~ Tr-0..•1 S' lt 

. 0 . 
.. 

-
- O,'?.< 

10- G ):00. 
70'-1S 1 s.,...,..l _ r .... ~vc1 ( sG\ 70•1, {",o,.,'\ - _ .o :\ 

Tro..~ Si\1 . (-.-., ... c.\: f P-.MP - :0 -'-:;:.. 
'>..r.y, s,,,_.,. 
11"\.0I.Y'. 70,-- !Y}<>j. W\c.f.-c. Q,"""'-1.,,.. s ... ~ ·. - D·o ·,,, (A ..... "l .... l-.r 11001",; iM-t.u.. - F s -C.5 ,(},(, l,,u.f;c.. 

75- G. o·· -~ ?..<;~~ 'tf1.. Oo.rl<. Cl\~ ~°"'"' . No ;:',.,,., 1-{C.L.. ,-\01:)\. 

.. 0 - -
- o· 
- ::>. . 

- C)' \. . o. 
Reported By: ('-41...,.~ ... ,._ ~<J A ~l'WVr- s~ Reviewed By: ~tv•~ e e l"°C\ C-+,n:, ,-. 
Tit.le: ~ t>,1\r,,"\i)I Title: Sr . (-,-coluc..,f~ 
Signature: ( A .. t!f /l,,, L' t, I Date: .sf 1 "I tS 1-c_ A ._.1 

,., I Date:? J,_ i./2 r Signature: ..... 
V , , I 

A-6003--642 (03/03) 
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SGW-59346 REV 1 

BOREHOLE LOG I Page_}_of~ 

I Date: Sfri/lS 

WelllD: C.2>~\'~ I Well Name: "2c::to,. -Eie,-1 ~ Location: 2.0.,.. So...t1.. o~ C.-.'\el...~')i"' V.n.AL · I(~ 

Project: .8 .M'2."1 TfAG,w ~.1-;- I..Jt\\ Reference Measuring Point: q,ro ..... "'c ~c..(..,L 

Sample 
'..J Sample Description Comments 

Depth Graphic 
(Ft.} Type Blows Log Group Name, Grain Size Distribution, Soil Classification, De\hth of Casing, Drilling Method, 

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

C, 
v. C ,S'-.8S' C,r ... .,t\ (~\ ~O"I• b...,..,e,l IS•f. 5& .. l . o .. ;1l"t .. _"\·• APtooo R~ ... io- D·qo 

S•t• c; o\1" . C.-..tU V C. P - VFP ~/vc.P-=--11 \-\ ... ,,.,._; - fC?~ -..,e- : "TS-..... 8<>1- --s;,~. ro-1.1. vFf' "-.~·"'"'l..r •~.-.'o s..,-,olc~ ~"~"'I. S' -
000( 1 Oi. Jrc. .._..._ ~. t,S-..r .q,'t/g'' 00 Tf' ... O . C-..\.~ - s .. ..,J..~ ~s-cs 
:i~•c 'th c..,liC.. o-..-..... 'o•o_,.,,':,\,,., N'• .,..--;, ... -to 1-tc:.t... h1~ . v~ - oc. - -...I ·O-lO' I,,..!, I l\o ~ro,l,, 

'l)~- C:, Co as· - "l.S' S""""~ {.,,,....._\ ( ~c.> -io,,. C..--.1 ,;.._"',~ r "U,C.t"'fL ~ d....... - )6· 
3Cf1, S...-.l , &.."'"i: fa\P-vCf> ....... .,.no""""-- o o( ~ ....... · li,Lc,.. r ,,.,, t .. -1~-t\-. 

-
0 , ... fA.0'(, b,,&r(.., ~-. ...... ._,~).. S.,.I\~: C.$-VC.~ we\l • Or-Ille.._ o.U,"'-'\ --tu-

- 'oo, $ore.~ Q\"''1\...l.r 10-1, -J:,c. . '2..S"'r '-tf-J. . ..l....w. ( ~ 1. .. c I / S~ \ .f.o.,.. 

C:, 
0 0( .. ~ 1,1; r-,rw'\ 'tO H C.L ./'-Ao}~-t . ~ ;_ --<s1a~ • ~o- ) . ... -..J 

- .o 
- .go_< 
-
- ·O • 

°''-;- (:, Q• 
oO @ Q.S' bo., 'ti~~ S.\1 - . 0 

~ o· '\S
1
-\C\.O' [..-vc.\ ((,."'\ 2/))I C..-.-\ ?..0"(, -

- o0 o ~t ' Co..-<..\ ! C.P-Ffl -. ... •,20 ........ ~. r-,,{/(. 

- ooo( ~"~"'-\-r .... rt.., So,-tc:l . S......,~ ·. CS, w-<.l\ S•,-iq, 

'I.~-'-"" JO,/, ~ ... tlC.. t .~,r- ~I.~ &.,x 
\110- G 0 or;, - -:)0 0 o,...-.. ... V\o r""'"I"'- -<o Hc:.l. . /V'o ,~ -

<:) 0 j 
..., '-.J 

- -00 
- c·o 
- ':)~Q-(, 

105- G, CO· ... 111),. tOS' li>..4 ~ ci...~ 'l' { .. ~--- ) .o (. -- <:)0 
- .c 
- oo· 

110- (, C <::i 
~o· -

- Oo~ 
- 0 '<:) 

0 <;) • - •Q 

1,s- (? ~o.~ 
o~o -

- D
0 6<a - 0 0. 

Reported By: (" .... ....,.,, ,-,;;, "" Pe.,. nJ>,. . As lo\ Reviewed By: Kev,.,,• ~fyq s+ru~ 
Title: Gq,.,'""';'i-j Title: s, . (.., -e t1 I v °'--: s-1 

f/ - v ~l I Date: S/ l.,l 1_; Signature: k__ /t . ..J. c 
oJ I Date:7/4 2 /;f Signature: 

V , , 

A-6003-642 (03/03) 
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SGW-59346 REV 1 

BOREHOLE LOG J Page ..Y... of~ 

I Date: s /, -. , , ~ 

Well ID: C. 2>C\\'~ I Well Name: '2.C\"\ ~ E:,"U,-\S Location: -Z.O...., <,;0 .,..t"'- of. C ... tc'-'. ~c;.s\"" 21f2.At.- ~~ 
Project ~ f'\Z."\ T~A (,~ ~~- wc.\\s Reference Measuring Point: G\r0'4"'-!. .s. .... r~c.c-

V -Sample Sample Description Comments 
Depth 1----.-----1 Graphic 1--::----,,-,----=-..,......,,..,...--=--.,..-,.,.....,.,..---=-..,,..,,,,.,..---:-=---..,.,.--+-=--,,---:--,::--:---=-,.,,,----,---,--1 
{Ft.) Type Blows Log Group Name, Grain Size Distribution, Soil Classification, Depth of Casil'\Q, Drilling Method, 

N R Color, Moisture Content, Sorting, Angularitvt;Mineralogy, Method of Driving Sampling Tool, 
0 - ecovery Max Particle Size Reaction to H1 I Samoler Size Water Level 

lto - (:, 

-
-
-

u .. s- (:, 
-
-
-
-

\~ - (, 
-
-
-
-

\~S- (, 

-
-
-
-

, .. , - G, 
-
-
-
-

114!1- (, 

-
-
-

l'O - (, 

-
-
-
-

-
-
-

0 0 . 1-..... c.ac.rc..:;;:•~-.....:r,/.:..:..::.o.....:<'.....:,C.:.."'~"t:.:o::.....i..H:....:C.::..:lw, .... .M.~<1:.i..:.,;I t"i,...-\..:...~_.__ ___ -+-•-0::;__' ~_,::.;:o;....'_\o.=•;.,J..: ... s:....·L...!.W\:..:O;.,_;;O\,_.-<.:.. .. .:.:b:...._i 

o~r~·~---~~~~,:.:~:.:S:....'_~h,~~s~~~~l~AY~:~~~O~-~-~----~c;.~-~~·=~l&~'~d~~~-~~Q;....~~~~I~~~~~·~~ 
l'Ov\~ ... -,~ i'.1-:,0-'\ · 01------------------~~~~=··~~~----f 

)Q•l------------------+•:....O~~~\\..:...\r::.;:r~S~~~~J~~::..:\~-~·~~-~ 
,0 wo.-tcr (~1.~c:.\(Sf-'11 

,0 01-------------------+-.f;,.i...;..:..:.r--=~:.:~~~~~---'S.,.=-t.;~P~•~~~•~~•~~ .. _~ 

b c, . . < ..,_ _________________ --4 __________ ---1 

•• , 

o ,o 1--------------------+------------I 
o o· 
) 0 / '-l-----------------------1,--------------1 
'0,i----------------+-----------1 

0 
·O 

. O•c~-J~~~~4~o~·~~~,~~~-~-=~~~:~i=o~o~-~~~--~----------~ -. 0·1-----------------+-----------l o o· . ,1--------------------+-----------~ 
)O o, -.+----::,--.,..-~----------------1------------1 

{i)) \ "\ s I QO, ';, 1'" s•, \,t ~Q -'t-f'r.C.C-o o ~~-~-~-~-~~~~~~-~--------~ 
01--------------------+----------~ 

0 o. 1--------------,--------+---------- ~ 
. 0 1--------------------+----------~ 
0-(~------ --------~---~---~ 
O,1--------------------+----------~ 

):01---------- -------11----- --------I 
o .. ~----------~-----~-----------1 

0 0 r----------------1,--------~ 
DD.«-o•ot---------------1------------1 
.0•1--------------------+--- -------~ 

- 0 
Reported By: (l_C...VV\.f.. ,.,, ,_ {\."'"W' . .As~ 

Title: (,.to o \ o"" i ) -1" 

Signature: (~ ~ ~ 4-..,.,<..---- I Date: ~ h.:, j 1~ Signature: /Ac( /), J • ,J I Date:'1/2.2../1 , , . y / 
A-6003-642 (03/03) 
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SGW-59346 REV 1 

BOREHOLE LOG I Page~ of!;?_ 

I Date: Site. I 1~ 

WelllD: (,~G.,'?> I Well Name: '211\"l -E.U. - 1 S Location: 7.1) ~ «:,.,_.,."' of C,1e1... e .. ~:" '21.Qi\L-4 "-> 
-.,,» 

Project: s _AAt-1.\" (,\,J /4Aol\';.,fo,-1'""' ~c.,,s Reference Measuring Point: o..--~ s "\MC. c..c.. 

Sample 
...., 

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

No. Recovery Color, Moisture Content, Sorting, A~ulari~tMineralogy, Me hod of Driving Sampling Tool, 
Max Particle Size Reaction to I Samoler Size, Water Level 

l(.c>- G Q·V.·o G\S'- \o,O' G,re."t.\ I c.'\ .Rn </• (~r-e\ 1.D"'I• .fu .... ; \I\"'"' : A{)\ooo ~IA.I' 

(i:) 0. s ....... .i fftrAVC \ \ (.9- f9 ~--,. ·. '20 ..... """ \-{ ....... ~. - o. {) 
- 0 Oo a.n ./. .,.,..,.r,, ,,,,f\ ...... l~ "'on~ ... ~ol"'t46. • (.,u,,\o S..·-"'"'' <-s·. 

....,t\l ~nctt.l r.--:::\..,. ...., 
- ,c. < Se.."'t: (_ C... 9.,0 .,. .,~,~" no ,t-"' r--,-

vc ..... .l~1.,c,, 
..., 

0 P. - -.c-,, . -Z..S ... r ,,,, -,r-.""\, "'\C.l . - - -.J -
lln- (t, o9o \'\O f" )r"'- 'tQ '"''-'- \Moi!>--t. • o'-\o' '-:> .. s. no O\r .. ',:, -o·o Sc.--•., d, ..... 'To n1tf:\ilol., - .o. 

- 9· . r~..,.., r. ..... ,--~ .. 

Q 

- D G-< . ()..•,\\(~ ~ ·, ....... ..., .. -r._ 
o.o. { .._7.. .,..,, / S f'-t\ V .f.r ~~t - •CJ ~ ___ :_._,..DY'\. 

\19- (p 90·0 . 
- O·o· 

Q • . o 
- o°.Q·, - Oo'J -

C, 
·O 0 

11s- o.o· (i) \1S' tlc. \'oi<.~ 'r.>eco.-...c..-1o .. ,;, .,...,c_ -
V-o"""' U '1. - ~op_ 

- oo· 
- bo·O 

\SO- & 
. Q rvO. ~ l80' b'\s Coli>, c. "'-~-t.. ·. S"'\r QO(' -

t>a·o dw"'- a .. ~-. 
-

- '3" Ol\V<.-

00• 
....., <,J 

- o·O - 'Q 

I.SS-- ~ cf~-0 ,C-
~ lS~' /'_,,\or o.g lo--i~ c""'-v-•~ : -z.s .... .,. - V 

- QD·o l-1 ,~ 0\iv..t.. ~nl-"'- • 

- °c)q;·~ 
. Q, 

- ~· ()(,) 1'1()- & 
::,n1,,91L, 

•()'. 
l qo'- '2.0'&' s ... "'i.... (..,.....,, l (s6) rAo"/. c,_, ~PO.,L-\ tJt\~ /@lln.u...Z - O 0 

0 .( LtO~• S ..... ~. C.~ ... ""f:'Ff-lP ,,.,,,,c-:~o.,..""' ei.OY......r, .. """ fl/jt9J,,:, - D ... Qhf, '@ lftA ~·- •- .ioorl~ <-.oM~.l. '5,...,..!,. : C:,$ ._.,~I( S<>rU~ IP .-1~ • .,.,n J - . o. - eitf?J. "'"-'+.C. . (. -~ ,,., - f'.Ylb.:l' ,_~ o .. 
' c:;,,..- \..r 1-,-k r,\;w - Oo - .... 

"'re..~, A/n r'W"" 1n r\C.\ W\o,.H. 
.., 

t•o- (, " O:o·< 
.., 

"h 1.0Q I 'b .. S f"'\T\ .. I ,.,___ . .L... ·- ' @ ;loo.Cf' JOO.I.\ 
_ _,._ ..... .,. ~ -z.oo -- c.~'<.,. - ·oo .. V 

'5 /::ir. lit; s/ichr h,.. ,_ - ., 
- ·o ,.... . 

Reported By: (!_ c:. V"I£. ,..,.A Pc"'"-cr·A~ Reviewed By: k'11 u 1111 • f 1e ,,...,. r-f YO')o, 

Title: Geol?o..i\1' - Title: Sr. 7..,--e_q/o..,., t'f 
Signature: c:_ _,(ft~ I Date: S /1c,/ 1\ Signature: k,_ P.. J r -.::, I Date:)/22 hr·~ 

u I , 
A-6003-642 (03/03) 
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SGW-59346 REV 1 

BOREHOLE LOG I Page_k_ot.J:::... 

I Date: S/, <. / Is 

Welt ID: (..S &i \~ I Well Name: '2.'\.~,cl.C..- lS Location: 7..0""' 5.,,,,:t',. of' (~-tc'-' f?>r.!>,"' '2"12AL- LI~ 

Project .a .l\\"2'-t TP..A G\.J ,Mo..,\'fo.-1'""'\ u1t,\\~ Reference Measuring Point ~ -<t>""..-c!.. ~....,.fc.«-
'v -

Comments 
Depth 

Sample 
Graphic 

Sample Description 

(Ft) Type Blows Log Group Name, Grain Size Distribution, Soil Classification, De{hth of Casing, Drilling Method, 
No. Recovery Color, Moitre Content, Sorting, Angulari~t Mineralogy, Me od of Driving Sampling Tool, 

_ • ax Particle Size, Reaction to I Sampler Size, water Level 
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SEJ 
Stoller Newport News Nuclear 

Borehole Information: 

Log Date: I 2015-05-21 

Coordinates (WA St Plane) 

North (m) I East (m) 

NIA I NIA 

Casing Information: 

SGW-59346 REV 1 

299-E26-15 (C8913) 
Log Data Report 

Filename: I C8913_HG-NM_2015-05-27 

DTW1 (ft): 200.35 

Drill Date TOC2 Elevation 

05120115 NIA 

Diameter (in.) 

Site: I South ofLERF 

DTWDate: 05121/15 

Total Depth (ft) Tvoe 

207 Becker 

Casin2Type Stickup (ft) Outer Inside Thickness (in.) Top (ft) Bottom (ft) 

Threaded Steel 0.4 6 318 6 3/16 0.4 207 

Threaded Steel 0.0 9 7 114 718 0.0 207 

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.). This drilling method employs a double wall drive pipe where 
compressed air is forced down the outer casing and geologic material is returned to the surface inside the inner 
casing. Water inside the casing was measured at 200.35 ft by the logging engineer with an e-tape. The maximum 
logging depth achieved was 207 ft . 

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: GammalH 

Effective Calibration Date: 11113114 

Calibration Reference: HGLP-CC-1 12, Rev. 0 

SGLS Log Run Information: 

Lo2 Run 
HEISNumber 

Date 

Logging Engineer 

Start Depth (ft) 

Finish Depth (ft) 

Count Time (sec) 

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

3 4 

1018719 101 8720 

05126115 05127115 

Spatz Spatz 

0.0 189.0 

190.0 207.0 

100 100 

Type: 60% HPGe SGLS3 

Serial No.: 47-TP3221 IA 

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

Type: NMLS4 

Serial No.: 8310700352 

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

5 Repeat 

1018721 

05127115 

Spatz 

183.0 

204.0 

100 

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

Lo~Run 3 4 5 Reoeat 
Live/Real R R R 

Shield (YIN) N N N 

MSA Interval (ft) 1.0 1.0 1.0 

Log Speed (ft/min) NIA NIA NIA 
Pre-Verification AL256CAB AL257CAB AL257CAB 

Start File AL256000 AL257000 AL257019 

Finish Fi le AL256 190 AL257018 AL257040 

Post-Verification AL256CAA AL257CAA AL257CAA 

Depth Return Error (in.) 2.5 low NIA 0.5 low 

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

made made made 

NMLS Log Run Information: 

Loe: Run 1 2 Repeat 

HEIS Number 1018722 1018723 

Date 05121115 05121115 

Logging Engineer Spatz Spatz 

Start Depth (ft) 0.0 20.0 

Finish Depth (ft) 200.5 41.0 

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 AH210CAB AH210CAB 

Start File AH210000 AH2 10803 

Finish File AH2 10802 AH2 10887 

Post-Verification AH210CAA AH210CAA . 
Depth Return Error (in.) 1.0low 0.0 

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: 

Analyst: P. D. Henwood Date: 06112/15 Reference: HGLP-MAN-003 , Rev. 0 

A casing correction for a 1.0625-in. thick casing was applied to the log data. No correction was applied for the 
casing joints which are in excess of 1.5-in. and occur at approximately 10-ft intervals. 

A correction for water was applied below 200 ft in depth . 

A SUBSIDIARY OF HUNTINGTON INGALLS INDUSTRIES 
2439 Robertson Drive • Richland, WA 99354 • Telephone (509) 946-6455 • www.stoller.com 
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SGW-59346 REV 1 

SEJ 
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 calibrations. 

NMLS data are reported in counts per second as there is no calibration for conversion to volumetric moisture for 
dual-cased boreholes. 

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 are plotted for the entire borehole. 

The relatively thick casing joints beginning at 5 ft and occurring at 10 ft intervals are indicated by reduced count 
rates on the total gamma log. The moisture log also appears to indicate effects of casing joints. 

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 (0-310 ft) 
Natural Gamma Logs (0-160 ft) 
Natural Gamma Logs (150-310 ft) 
Combination Plot (0-120 ft) 
Combination Plot (110-230 ft) 
Combination Plot (0-220 ft) 
Total Gamma & Moisture (0-220 ft) 
Total Gamma & Hanford Gamma Unit (0-220 ft) 
Repeat Section of Natural Gamma Logs (183 to 204 ft) 
Moisture Repeat Section (20 to 41 ft) 

5 Hanford Gamma Unit 

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

E-12 



S1oller Newport News Nuclear ~-. .. _.._ 

0 

10 

20 

30 

40 

50 

60 

70 .......... ...... 
Q) 

2 -.c 80 ...... 
c.. 
Q) 

0 
90 

100 

110 

120 

130 

140 

150 

SGW-59346 REV 1 

299-E26-15 (C8913) 
Manmade Radionuclides 
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SGW-59346 REV 1 

299-E26-15 (C8913) 
Natural Gamma Logs 
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299-E26-15 {C8913) 
Natural Gamma Logs 
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Total Gamma & Moisture 

--a> 
~ -..c -0.. 
a> 
0 

10 

20 

30 

40 

50 

60 

70 

80 

90 

100 

110 

120 

130 

140 

150 

160 

170 

180 

190 

200 

210 

220 
50 

-+------
1 

-+------
.L..--.---_-_:--... I 

-+------
1 

------~---- - +------
1 ..-:::.:::::::.._I 

------t--- -+------
1 I 

------t---- t------
1 

I 
______ l ______ J _____ _ 

I I 

Moisture 

100 150 200 ..... I ___.___._l __,_____.I_....._.._I __.___,_I____._!....._.._ 
cps 

40 50 60 70 80 90 

cps 

Reference - Ground Surface 

E-19 

0 

10 

20 

30 

40 

50 

60 

70 

80 

90 --100 a> 
a> --110 ..c -0.. 
a> 

120 0 

130 

140 

150 

160 

170 

180 

190 

200 

210 

220 
I 

100 



SGW-59346 REV 1 

299-E26-15 (C8913) 
S1oller Newport News Nuclear 
A$..tl,old0o,yol~ -.,. 

Total Gamma & Hanford Gamma Unit 
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299-E26-15 (C8913) 
Stoller Newport News Nuclear 
A-. .. 111,,-inllll -

Repeat Section of Natural Gamma Logs 
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299-E26-15 {C8913) 
Stoller Newport News Nuclear Moisture Repeat Section 
ASUOolcli,,yol """"'""""- Moisture 
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SURVEY DATA REPORT 

Project No. Title 

200W M-24 Wells C8913 and C9447 Final Surveys 

Job. No. 

CACN : 303595-
JPRC 

Prepared By 

N.P. Fastabend 

DESCRIPTION OF WORK 

Date 

6/22/15 

Obtained final coordinates (C/L Casings) an~ 
elevations of completed M-24 Wells C8913 (299-
E26 - 15) and C9447 (2 99 - E28-31) in 2 00E Area. 

Reviewer 

DISTRIBUTION 

Survey File 

J.D. Mehrer 

K.M. Whitley 

J.L. Smoot 

J.B. Geiger 

B.J. Howard 
Horizontal Coordinate System: WCS83S/91 (Meters) · 
Vertical Datum: NAVD88 (Meters) A.J. Green 

SURVEY RESULTS AND COMMENTS 

See Attached Well Survey Data Report Sheets 

E-28 

Request No. 

153-133 

File No. 

2ET12R26 

/-e,M 

SOR PLOT 

OR 

1 

1 

1 

1 

1 

1 

DWG 

A-6006-495 (REV 0) 
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WELL SURVEY DATA REPORT 

Project: 

Date Requested: 
06/13/15 

Date of Survey: 
06/22/15 

Fluor Hanford Point of Contact: 

Description of Work: 

Obtain fina l survey coordinates (C/ L Casing) 
and elevations of M- 24 Well C8913 (299 -
E26-15 ) located on south side o f LERF Bas ins 
in 200E Area. 

Prepared By: Neil p . Fas t abend 

Company: CHPRC 

Requestor: 
Jim Mehrer (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: 200E 

Coordinate System: Wa s h i n g ton State Plane Coordinates ( South Zone) 
Horizontal Control Monuments: 

Washi ngton Sta te Reference Ne t wo r k 

Vertical Control Monuments: 

RB-1 (CHPRC) and 2E- 1 02 (CHPRC) 

Well ID Well Name Easting Northing Elevation 

C8913 299 - E26- 15 575926.46 · 137051 . 44 · 

183 . 183 · 

182 . 404 · 

Notes: 

Center of Casing 

"X" on Rim 

Brass Survey Marker 

18 2 .891 · Top I nner Casing, 
North Edge 

Equipment Used : Trimble R8 RTK GPS 
Tri mble DiNi 1 2 Level 

Surveyor Statement: 

I , Lawrence B. Munnell , a Profess i onal Land Surveyor 
registered in t h e State o f Washi ng t on 
(Registration No . 16216) , hereby cert ify 
this repor t is based on a field sur vey 
performed by me, or under my d i rect 
s upervision . 

E-29 
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Appendix F 

Well Documentation for C9447 (299-E28-31) 

• Well Summary Sheet 

• Borehole Log 

• Log Data Report 

• Photographic Log 

• Final Survey Report 
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-.• - . 

WELL SUMMARY SHEET 5t
art Date: ~~~~a ' Page .1. of~ 

Finish Date: ::, --, ___ : 

Well ID: C9447 Well Name: 299-E28-31 

Location: 300 m North of B Plant Project: 8 M24 TPA GW Monitoring Wells FY2015 

Prepared By: Tracy Mallgren Date:6/09/15 ReViewed-·B:P~ ~r~; ,~ i ~n !Date:?--~ _,." 

S. _/ _,--~ ~ 
1gnature;.....---........-- ,,_ ?"/~--

CONSTRUCTION DATA 

Description Diagram 

Concrete Pad: 05 ft - ~ 

above ground surface (ags) ·s~ ~ 

6-in Protective Casing: /,,,, MM 
3.00 ft ags - 2.00 ft ;:i 

below ground surface (bgs) / ~ ~ 

'fype 1/11 Portland Cement Grout: / ~ 
0 - 142 ft bgs --~ 

"r 

V 

" 
Cetco Medium Bentonite Otlps::-~.,.v:. 

142 - 296.5 ft bgs 

4-in I.D. Schedule 10, 'fype 304/3041., 
Stainless Steel Blank Casing:--+-~~ 

2.02 ft ags - 335.42 ft bgs 

Depths are in ft below ground surface. 

Borehole drilled with 13 3/8-in O.D. 
casing from 0.0 - 138.94 ft bgs and 

Ill 7/8-in OD casing from 138.94 - 359.4 
ftbgs 

All temporary drill 
casing was removed from the ground. 

... . 

... 

' ... " ... 

" 

I 

Signature: ~ / ~ 
I? GEOLOGIC/HYDROLOGIC DATA 

Depth in 
Feet Graphic Lithologic Description (ft bgs) 

0 

Log 

_:Jr.}_)i}::; 0 - 10 Siltv Sandy Gravel (msG) 
~~:-e:.<)~ - < ·r(~~~-n-----------------1 
~\j I: -:Q',___): ,n----- ------------1 
~'?·· -.~· •..._,_r"7----------------t 

10 R:t<:--"51~_-----------------1 
_ ; ::/:'::',::~; 10 -15 Gravelly Silty Sand (2II15) 

:_::: ~.~-:~ 
- ~-~:?:~:i-. ---------------1 = :r;l3. :, 15 - 20 Silty Sandy Gravel (msG) 

~);::°~:( 
20 -,-" \"""A•,:7t- ·:,;t----------------l 

_ ~.f::5.-cB 20 - 25 Sandy Gravel (sG) 

jo· - ~~-?.;:, ______________ _ 
•.:.n\,)r. 

- f~~~~i/-=:..1--:-25------30.,..,. c-:::G,-ra_v,_e-:::11-y....,San-d-=--(gS--)----- --l 
- ~()':-:.r, 

30 - ?-:/::_;':,i------------------1 
.·,:.-:-·: ·.•·, 30 173 Sand (S) 

-
· ... ·:::-• :-:. •\· .. 

A-6003-643 (REV 1) 
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WELL SUMMARY SHEET 

Well ID: C9447 

Location: 300 m North of B Plant 

Start Date: :/:..;:=,~-;;, 
1------>"fr#-IH.'6j~'-I-, .Hr_---l Page .2.. of .i 
Finish Date: -, _5 

Well Name: 299-E28-31 

Project 8 M241PA GW Monitoring Wells FY2015 

Prepared By: Tracy Mall~ 

Signatur~ ,,,----1/,;;;;r~ 
IDate:6/09/15 Reviewed By;:). MEHRER !Date: .:P-2l.f"- ~~ 

--.......... 
CONSTRUCTION DATA ~ GEOLOGIC/HYDROLOGIC DATA 

1---------------....------------1 Depth in --~---------------l 
Feet Graphic 

Description Diagram 

Cetco Medium Bentonite Otlps: 
14.2 - 2%.5 ft bgs 

~ 

~ ,..., 
4-in I.D. Schedule 10, Type 304/304L, ~ i 

Stainless Steel Blank Casing: -~-.-i'll~.-t~ 
2.02 ft ags - 335.42 ft bgs ~ 

Depths are in ft below ground surfare. 

Borehole drilled with 13 3/8-in O.D. 
casing from 0.0 - 138.94 ft bgs and 

11 7/8-in OD casing from 138.94 - 359.4 
ftbgs 

All temporary drill 

~ 

I 

casing was removed from the ground. ~ 

I 
m 
I 

-~1 
I 

F-2 

Log Lithologic Description (ft bgs) 

30 - 173 Sand (S) 

173 - 190 Sandv Gravel (sG) 
- 1~N~·:;:;,c1-----------<----''--'--------1 

;,.ii~ _\( . - :'):"X-.",,'!=l .,._ _____________ ----l 

\:"::d _-&'! 

A-6003-643 (REV 1) 



SGW-59346 REV 1 3/z.sl, S lll1l 7//11/n, 
Start Date: - ,_. '""n1 

"" 

WELL SUMMARY SHEET 
~1,- TWTr. -= f . 

1--F-.-_-h_D_t_J.&:-hr,'-~-ttt.1,'-flr~c:c....., Page ...3.. o .2. 
lIUS a e: -, --. .... V.LV 

Well ID: C9447 Well Name: 299-E28-31 

Location: 300 m North of B Plant Project: 8 M241PA GW Monitoring Wells FY2015 

Prepared By: Tracy ~,r~n~en _ 

Signatur~ --~~...,....... ~ 
Date: 6/09/15 Reviewed By.-5J). MEHRER I Date: ?-2 ·r-rs-

---...... ,~ _,:;;;:,~ ,,, 
-......... Signature: ~ .J" 

CONSTRUCTION DATA / GEOLOGIC/HYDROLOGIC DATA 
f--------------...------- --iDepthint----,----------------1 

Feet Graphic 
Description Diagram 

c.etc:o Medium Bentonite Orips:-HI~~ 
14.2 - 296.5 ft bgs 

4--in I.D. Schedule 10, 1ype 304/3041.,, "V":: 

I 
I 
~ 

Log Lithologic Description (ft bgs) 

180 
_ :::-:tx:;-~: 173 - 190 Sandy Gravel (sG) 

';;;!t'.'".)\'.i? 
- ;K'Jk1----------------1 
- ,~i(l~t-·1----------------1 

:)<J.~----------------l 'f::•c_.,.,,)v · 

''f.C0::_·~ ---------------1 'JJ~:•:~ 
190 - ':-"~:\:-;'-< . -------------- - -i 

~\(:{>.:c 190 -195 Gravellv Sand(~) 
- ~·-;.:.;:·:·;:c - ..:--~·-·. 1----------------1 

::-J:j:-~: 195 - 205 Sandy Gravel (sG) 
- ~!~-~&; 
- ""'-•A·.,,.,.1----------------1 

Stainless Steel Blank Casing: --H~" ~ 
--t7-J~( 

r 200 - ,..J.:;<)<--+--- -------------1 
-----··~:A= 2.02 ft ags - 335.42 ft bgs 

Depths are in ft below ground surface. v v 

Borehole drilled with 13 3/8-in O.D. 
casing from 0.0 - 138.94 ft bgs and 

11 7/8-in OD casing from 138.94 - 359.4 " 
ftbgs 

All temporary drill 
casing was removed from the ground. 

i 

V 

V S, 

" 

:- ,. 

- ~):~~~--------------- ---1 ~·-~v• 

- ~iCft:___1----------------1 
-;-~;'.-:::· :-:::. 205 - 215 Gravelly Sand ( 25) 

fl/\·.---------------! 
210- ~i".:..;::·::c.'1· ---- -----------i 

_ ;0,/:{·:i---- ------------l 
- ~;':~-~·.:~'.:C'..1· 1-------------- - -1 

-;,:;---::.: r 215-231 Sand (S) 

-
220-

-
-
-
-

230-

1,;•: ' ' \ _ r---r:-)5~~ 231 - 235 Sandv Gravel (sG) 
liv~1\..;-El 
ksr•..,-l_.i-235----240--Gr-a_v_el_ (_G_) ______ ---1 

- ·tt' ~'-\. - -----~~--------1 
1_:::::io~ 

240- ,:,-9-S--:t-- -----------------! 
- ;~"( 240 - 252 Sandy Gravel (sG) 

~~·'><:'·r·>J---------------1 
=',,~~t'_;_·.1--------- -------l 

:.1D<= - ,'::'(', ·•:is·o-,~ ------ ----------1 

J:..~g:' !-C"""'l--- --------------1 250 - , ··..s t:_.)'.t' 
- ~~{I:"l·;_-25_2 ___ 25_5_Gr-av_ell_y_ San_ d_(gS_ ) ___ ---1 

- ~!d ~-,:,. - ----------------1 "\r-·=< 255 - 298 Sandy Gravel (sG) 

260 :1M·'iI< 
-;>:{';'..<.'.·(-..J ~----- - - - --------! 

R;;ltj~,,----- ----- - ---1 
~C::fr'"'" - .J~'r--:-·~~;t----------------l 
~,.t; ' l,l - >-(K:.',,-?4--- ----------~ 
~;·/t;$~ 

A-6003-643 (REV 1) 
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WELL SUMMARY SHEET 

Well ID: C9447 
Location: 300 m North of B Plant 

Prepared By: Tracy Mallgren 

Signature: 

Description 

4-in I.D. Schedule 10, Type 304/3041, 
Stainless Steel Blank Casing: --t--R:R~ 

2.02 ft ags - 335.42 ft bgs 

Cetoo Medium Bentonite Otips: 
14.2 - 296.5 ft bgs 

3/8-in Cetoo Coated Bentonite 
Pellet Seal: 318.6 - 331.6 ft bgs 

10-20 mesh Premier Colorado 
Silica Filter Pack Sand: 

331.6 - 352.3 ft bgs 

4-in I.D. Schedule 10, 'fype 304/3041, 
2()-slot (0.020 in.) Stainless Steel 

Screen: 335.42 - 345.42 ft bgs 

4-in I.D. Schedule 10, Type 304/3041, 
Stainless Steel Sump: 
345.42 - 350.45 ft bgs 

3/8-in Cetro Coated Bentonite 
Pellet Seal: 352.3 - 362.0 ft bgs 

Depths are in ft below ground surface. 

Borehole drilled with 13 3/8-in O.D. 
casing from 0.0 - 138.94 ft bgs and 

11 7/8-in OD casing from 138.94 - 359. 
ftbgs 

All temporary drill 
casing was removed from the ground. 

,.,..~ ...... 

Well Name: 299-E28-31 

Lithologic Description (ft bgs) 

255 - 298 Sand Gravel sG 

Static Water Level: 29.9 ft bgs (5/11/15) 
298 - 300 Sil Sand Gravel (msG) 

300 - 315 Gravel (G) 

315-325 Sand Gravel sG 

325 - 330.5 Gravell Sand S 

337 - 344 Sand Gravel sG 

Gravel (msG 

353 - 362 Basalt 

A-6003-643 (REV 1) . 
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~/z.f>h5" .c:~ 7/111/1!!. 

Start Date: ""' -- ~n• ~ 
-, ,a,'!;...., 

WELL SUMMARY SHEET 
Finish Date: '::.," . ·- ... Page~ of 2. 

Well ID: C9447 Well Name: 299-E28-31 

Location: 300 m North of B Plant Project: 8 M24 TPA GW Monitoring Wells FY2015 

Prepared By: Tracy Mallgren Date: 6/(1)/15 R . edB 1 !"":. 1"r-='~ ~RE~ ev1ew y: .. ; . . , ~~·i:::;;f"'; ~ -~ , .l I Date: 7'-2'<. 

s· -------~~ 1gnature~ ~- _ ·,;;, _:--,...__ Signature: 
·~ 

., - ---
CONSTRUCilON DATA GEOLOGIC/HYDROLOGIC DATA 

Depth in 
Graphic 

Description Diagram Feet Llthologic Description (ft bgs) Log 

mll 1111111 360 
3/8-in Cetoo Coated Bentonite 111111111m 353 - 362 Basalt 

~ ~ 
,. 

Pellet Seal: 352.3 - 362.0 ft bgs -
-
-

370-
-
-
-
-

380-
-
-
-

Strail!htness Test 05/14/2015, Pass -
390- Total Depth: 362.0 ft bgs (5/11/2015) 

-
-
-
-

400-
-
-

-
-

410 - . 
-
-
-
-

420 -
I -

-
-
-

430-
-

Depths are in ft below ground surface. -
Borehole drilled with 13 3/8-in O.D. -
casing from 0.0 - 138.94 ft bgs and -

11 7/8-in OD casing from 138.94 - 359.4 440-
ftbgs -

All temporary drill -
c.asing was removed from the ground. -

F-5 
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Project: s Ma"! T PA GW 
Sample 

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

(Ft.) Type Blows 
No. Recovery 

0 

5 G 

\o G 

IS" 

G 

as 

30 

35 G 

SGW-59346 REV 1 

BOREHOLE LOG 

Well Name:a.9.9-E.;zs -~I Location: .,.3001"\ N 

~llr fYao,s Reference Measuring Point 

Sample Description 

Date:3 ':lb 15 

A-6003-642 (03/03) 
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Well ID: C9'11.f7 

Project: 8' M 

Depth 1--------l 
(Ft.) Type Blows 

No. Recovery 

4o G 

t.o G. 

70 ~ 

Reported By: 

Trtle: 

Signature: . 

SGW-59346 REV 1 

BOREHOLE LOG 

_ Location:.,. 300 m 

...... ·. 1--~~...,_J.:.LUJ"'--.1.4lC-.I.W.....!.lll,,..,_~M!,Xli..!...Ll~L.J..l,L:d,j~-+---------- --I 
:_ ·: :·.:: :· =· .... : .: : l--__.;a,Wl.!,!l~:,_J,..L-...Lil...~:LU----------+------------1 ..... . 
:.•.:: ,:,:.:1--------------------+-----------l 
•••• • 't 

.: : ::· .: :i--~~,--,,----------------+-----------l 

::,:\{ ~:1--,_J.=9-.....,.,o....1.:~lllf-J...>.L.a.....l...Lliu.a:;'""'-'~'------+------------1 
("::->:}.--~1--------------------+-----------l 
:: :.:··/:1--------------------------------l 
·-·.·:: ::,1-----..-------- - ----------- --------l . , . . .... 
';/(:'·\·· 

. ' . l-----'~,-L,K,....a,t,L'---------------+------------1 . ·. , .. '· ... . . . . ·1--------------------------------l 
:-:\/.=_i;1----,,----,---,:-..---------------------- ----l 

\t~??1---:;;-.;::;,,a,, ...... ~ .............................. ~,:_,u"+..::.::;;=-~="-=:...+-----------I 
. ,d. . • 1--_....,""""""""-'J.-"...,..~.......,""""""""""""""3--M....,.....,...K./--,_,_,__-+ __________ -I 

;{/\}1--_.._.~~L....l.!.LlilU.h-------------+------------l 
:_.~ .... _ ·. ·:.: t----:::----:--=--------------+-----------1 
... '• . l--_,_.........._......,.......,_.L.l,l,.;....._ ............... .aL..X-l'---Ll"-""~-=1a.:n"""""'""""''-+-----------I 
• 0 ' ., • ••• . ,, 
·,• . . . 'l-----'-....;.._.LA..~"-=--------------+------------1 ... . .. 
: ': ·\/1------------- - - -----+-----------1 
...... ' . : · . . ·., .• . t-----:::----:--=---------------+.,......,....----------1 

• , •••••• .__~:....L.Jit[.j_.w..!ow:.!L.J.~liiAl.:.....J..L-.!,5;!,,,.l.litl.a.Ji+-,,ic.lU:Wlll~L..fll:lt....i.u:i.w:rw:;.___ _____ __, .· ,·• •: :r 
~ .. ' .. : ·1---.1.:~"""'"""""':..LLl.~....L..l~--'-,;~---------+-----------1 ... · ... 
. ' . . : : ·. t--------------------+-----------1 
._:.:. 1--------------------+-----------1 ... 

Reviewed By: -Title: 

Date: 3 JO I Signature: ~ Date:] u· I°\ 

A-,6003-642 (03/03) 
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SGW-59346 REV 1 

BOREHOLE LOG I Page _3_ of l\_JO 

I Date: 3/30/ /S'° 

Well ID: C9'1'i't- I Well Name:a99-£J2-~I Location:"' 300 m w of R Pla,rl 

Project: g f11c;>'i TPA G't/ f1la..i\,..,.,"""1 Wdls f!Y:2015 Reference Measuring Point: qrounJ. si..rfQc.e. 
Sample Sample Description Comments 

~;~;h Type Blows G~~:ic Group Name, Grain Size Distribution, Soil Classification, De~h of Casing, Drilling Method, 
N Recovery .. ~lor, Moisture Content, Sorting, Angularitv;..Mineralogy, Me od of Driving Sampling Tool, 

0 · -v, ...-11" Max Particle Size, Reaction to H1.,I Sampler Size Water Level 
~ 

so-o 
-
-
-
- .... ss-o 
-
-
-
-

90-G 
-
-
-
-

9S-G 
-

-
-

100-~ 
-
-
-
-

-
-

-
Ho-: 

-
-
-
-

115-$ 
-
-
-

. . .... M-ll~ SaJ(9) j{)()t,.A,..,,l,i....,- fl<tluA lrl\\,,!P.\a-1',0riv(..h..✓-1 
·. ·:: .' :. : . 9a"4~ ?o-;. f"ekic. YH-VC9. ff/oJ. ,.,J,.J ?OJ-. M 9-t',~ ~,mh ~m(}les P1£.N 5' 4. 
· .. :_': :-:·:- _: SA. r-Jo Y-h -{a HCL dru.' L,nJ.J. /1.,.,,.., ... ~J. r:;...."'. n+ li-½mlrum ~ts 
·>.•.:·:: (,:!;J.SV I,/~) Occl ('.,.,('o-:: l'.e.::....J...I lhaf,,u ✓• I VI ~ 
:; ·.·._:_:_ ._. nod..t- .. 
:/:·· .. :.:· ®2S'l Color C"ha,..~o to /rak! ,.;,-11- 1LI..-. 
i:· :-:·: _:: C.1.s Y bi t/) .... J v ... . .. , .. 
: : •• • a' •t--------- ------------t-----------i . . , . 
i< •,.:_::_·~ 

-~i.='.-.) .. :°1>:, t---(5.)-, 9--=oi-~-, .. -.Wl\#>-l-f'o·...1--.. ..1-1""-•---,1n-,-~-a,,.-~--'----t----------
l'~i,,_1 .bJ. -lo 90~ r.-.. -1• '2"'1c ,4",.J,,-, VFP. 

:\-:~ :; /:-~==: f\:--:R::o~-:-: . ...1:.1~0~-:J:.:-::J.:J.:-+: ... ~o:o.:~ /..:n:•,:=~......o~~-~·: .... :~===================~ 
:~-/ )\:1----1.N.!..·.,__, ,,n,,,.1caa1~"•i.s:1~~-~ -1--=-~"·:?..L•.( _________ 4-_________ --1 

• =.: _:' : &· 1--=@=-1.L..:.95:....!::....So=•-'~•c....QliilloLl~~ll. .• ~~-..ll JW.!E.....l-1..2...J-"~"-lllll..LIA."'..uMQC-.1ll!'~--'-•-+-----------I :: :--:-: .: r,,,,_, .J 

:??:·: i-\1----+:..:-=:;u...---------------+-----------l 
.. : · .·· 
: (/•.'::~ ··:~~~-®~-.J..;-,n:;~n:.:...-• ..r-,.:.c-,_11.Sl--;;.-~n~1;:;;;;;..::i-·t.J:1.-lu,...;;)~--·;5'Ly_-l_8.u.,t-/1Jl-)...1-D;-.~1.~~:~~~~~~~~~~~~~~~~~~--I 

•• : . • • l---y.L.:,e:::!J[lll,11 ... ~, •• Acl£./JilliLI...J ... w1-lfL-1.~l.ali..U:'-:.&J~li.....lllWJ"'--11111''1A-M------+---- --------l .. . ·:: . .... . . . ' ...-. .-:-_. ~-:------------------+--------------1 
.. . ··---------- - - - - ------------ ------1 
~ {.\:\--@-,-,o---,-S~-,..-,-...... _-,-,.--.L--. .L-U_ -L_ s_, _ _ .on._...J_,.-_, ..... -.4,------------f 

tf ;!l,i; i---®1_1_1~-~\ ""-..,.,-". __ .J~-..... - --1..·-__ 1:-~_-:--~-n~-~-~~,~-~-A-~-:.-l'-tt-+-------------1 
:\ ·, /=.: ::'1--~"!',!i' "w''-w'"c..J.AJ.f'.h1.wn~,.,.,.~fJ..a.."..!::(.il._lJl,.·UL.L LR.U-C21,MJi11,

0

LO..J.'

1 Gwai"'r~.,.,~----l------ ------l 
\ :::· .'·\--(~,d-s_.y_6-i/_2)_v _ __ ., ______ ..., ______________ ---l 

·. :_::' . .':-::i------------------------ - -----.. ·. . . 1----:---:--------- ------+-----------l •·.·; . .- :. t@IJS'!! a .... _..1 ~-1·-""'"' m~fl-is,._,. __ ..... • ; .... l-----'~L!..1£---""'-""!HL.,..,..:uDt-,LJ'-'-'L.l!J'-9-ua.!=-i.;Mllls:,u.-4 _________ __j 

: 0 .: • ·: "1'1' t .. Rs,. ., . 1---........__... ....... ""'-"-------------+-----------l 
. ,·. 1--------------------+-----------l · ... · .· .. . . 

Reported By: ~c;-,<!L-ii~.... U JJ_ ,J Reviewed By: K0Ul rJ ije V"Q stt'"l) w-... 

Title: ~ .. ,. . c;~() l,,"', s-t 
Signature: ~ ./ ...../ I Date:3/Jol,:;- Signature:¼__, ~/\~ I Date:1/1e1}JS-- t 

A-6003-642 (03/03) 
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SGW-59346 REV 1 

BOREHOLE LOG I Page_y_of,Z_ IO 
I Date:3/ 311 IS 

Well ID: C9~f7 I Well Name:a99-Q8-"3/ Location:v-3a7,,., N of g Plaid 
Project: f5 ~4 TPfl GW fl'odnm.o WeJ/1 Ft::rl< Reference Measuring Point: trout!t{ surf4l.<-

Sample - Sample Description Comments 
Depth t-----r-----1 Graphic G N G · s· o· trib ti S ·1 Cl 'fj ti D th f C . D ·11· M thod (Ft) Type Blows Log roup ame, rain ize 1s u on, 01 ass, ca on, epr o asmg, n mg e , 

loio-G 
-
-
-
-

1ar-G 
-
-
-
-

IJ:>-G 
-
-
-
-

IJJ-6 

-
-
-
-

l'lo -G 
-
-
-
-

1iis-G 
-
-
-
-

~-s 
-
-
-

-
-
-

N Recovery ,.C_plor, Mpisture Content, Sorting, An.gularitvtMineralogy, Method of Driving Sampling Tool, 
o. -,,u-rt!. Max P.aJtit:le Size Reaction to Hi I Samoler Size, Water Level 

~~ ~,.~jii:i) r_,-e, 95'!.. _q Trnr~ frt f')i,,1•ll,-- t .. tk. ,,,.1,.J;, &..I cl 
; ??•.':·:"::i c_ __ .. VFP (/'('/ r .. 1.,c Q.ll ~o As,;. s--h,-.. ....,. ... l,J,.,..,, t, __ , -I.I J 

.': :)? :_ :_ 11 .. J.,,... '70), ~J ...... J F.<l-Vcg ~,:i mn,·,l ,.,,, -,1J ..... I Aw-11'n - • ·•·- ,.. ,,,,.,.,. ~ l 4. 
:.'::\:"/: + .. HPt / , .. ~ l\n11.u;.:sL (.JN),. (::i_sv L.!:ti nt rlLt..J. ', l'Vkl.Vldk. 
:,;.••. • • .". J .J U< V 

PN-1 :: ~.:,' .::: .. ~->,-; ~ •~ P9J- -·~ • ... 

: .. ·. :-: :: ·. . 
}/}?\--------------------------------1 
))\( @> I "U">~ ~nJ f'e•~·• "-~-J .a..t i- ?s,., nc,-1 
(/ (/.( llJ.,,,,:; r~n +n N!Q+ .. 1 .1 .c:>1,1----1....J n,..J .. I oQ 

., , •••• 4 ... . . . . .. ~ .. ·: · .... ·:::::--------------------------------1 . .. ... 
:•:•:•:•:•.;1---llS>-l-~ ... --l\,.J_ro_n+,-,.,-t1"1"--fo-lAo-,.-~---t-@-f-~<1-Q-,U-;:;J-n-,n-llo.o~-IJ-""7---1 
·: . ·. ·: • ~.......-:..a.....r...,.c::....__.. ............... ,..... ........ ...&..L__,_,"'--"""-XLXl..----4-"'--'.....,,_---1..IWM....W:...J'-'~llalo~~---I 

\\ tf 1-------------------ll.tD_.1....w.;l'?,.'fiw:l.''c.t..Jqt{' __ 'it:1,a; ~--IJ.--t?..ll.-_--1 

· · · · fsr-,,,.~1"'~ eh,,..._,. . • ".. . 
' .. 0 U 

~:.~•::y:l--_@=-.,l:..:.,'IO,,._.}._...C''2.ILl.!n-'-u:•A""•-1-1?...._-+......., ... m ....... Q ___ ___ -+,:.@)..L11i,-'-'10'-11 _,_MJ&.IIL.~5,.l"',-"w;·ILl,L.!-·"~.a'J----l 
~ V 

.·.: .. =.·:.::---------------------------------1 
::_:·•.::·::·:- - ---- --------------------------1 
·.: .:.- .. -.. .. ,1---------------------------------1 .' . . : ; .... : 1--------------------+------------l 
\\'./ {1-----,---------------+--(Q)-{lf_fs_'_A_M_I,_ ~1._i,.,,,.,_H.t::>_----1 

?/ t :::1--------------------+------------l ..... .. . -:},.::.-·.<t--------------------------------1 
... • . ·.·. }}:/·t--------------------------------1 
.. .... · 1--------------------+------------l 
\ ·.}/.1--------------------+------------l 
.. , . ... t---....,....----------------------------1 if Jj{t---"ffiG,._·...,=IS..,....ts,...~ ......... I ... n,ruw,...,~•....\.li.l .f' .. 1,."..,,~<~,1.·v-'-.._.,,,P. ... ;L..l.,IP·~.u.~R.._~..,:~......_o,.,,_,.,J_,_J.ll, __ -1,,.9_:~_~--t.-------------1 

. .... . . ~ ~ 

Reported By:;T_,,~u~ Holl~ Reviewed By: f<' t v 1 _,j (Je..+· , 1 ~-\ Ir Y'."' -
Title: S " ·· Gi:c.' l,, ..,\ 1 }-/ 

Signature: /'/2_.A4~ 
- I 

A--6003-642 (03/03) 
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Well ID: 

Sample Depth,__ ____ ...... 

(Ft.) Type Blows 
No. Recovery 

Jf,O s 

l7o 

175 

/Bb G 

l9S' 

BOREHOLE LOG 

:. -'•.-:::1---------------------+----,,,....,..,...----------l 
.• • t • .. 1-....::::;;;.J..1ii::L.~l.ll....ua!cll!l~~~~~la!ZJq_L.L..IQ.J:-..=.J~~.IU.[iC.....I..I.A~!l!l!illll.lU~ : ,·:=.: :.: 
•, •. •• ••. ~...:.J.J.Jb...J,;¥.~l--,.i'..J~~JJJh~!A..t[.IC........ __ _._ _______ --1 

:.:::::/~.1---------------------+--------------l .... :·:.:·-:.·1---------------------+--------------l 
.... : :':. :•1---,-------------------+--------------l 

.' ... .. 
1-~~L.:..J ......... ~J.!&l\~---'-3L.U.Jif-.W..:::;LL..L..1,¥--J,<ol.--~---------~ 

Reviewed By: f<e ,.li ,v 
Title: 5r. 

Date: 'I/ I/ /.J Date: '7 1.' J 

A-6003-642 (03/03) 
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SGW-59346 REV 1 

BOREHOLE LOG 

Well1D: C9lf'1? We11Name:099-Ed8-3\ Location: .,...300\'Yl N of B 
Project: S ~ TPP(\ GW Mo,u·to'Wlli Well, fYcilOl5 Reference Measuring Point: 43~1.m<l 91.trfi c£.. 

.loo G 

ars G 

... .. 
/ · :· .. :.:·-_:t---=----:,=-------------+------------1 . .. ... 
;:, · .. :. :·-:: ::1----'-'-"'--.LL.l+-::.>Aw; ................... ...L.:......U,U.,,""""'.::......-----+-------------I 

-~;-_;y:'i/-------------------------------1 

G 

Reviewed By: 

Title: 

Date: 'fi t r 5 Signature: e 

A-6003-642 (03/03) 
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SGW-59346 REV 1 

BOREHOLE LOG 

Well ID: C'fl/'17 Well Name:2-'11-E-2$-31 Location: 3"°"' N 
Project: g 1-\'Z-'i T'P,4 ~ ~rh>rl ~ f'fu, 1~ Reference Measuring Point: 

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

No. Recovery 

Comments 

t1o r:, 

Reported By: Reviewed By: 

Title:~u>Gt~ Tttle: Sr. 
Signature: Date: "I 7 15 

A-a003-642 (03/03) 
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SGW-59346 REV 1 

BOREHOLE LOG PageJ/_of 

Date: tf 8 
Well ID: C~lf'f7 Well Name: 2'1'J•'c2.1>-3l Location: ~300,.. r-J of 1o ?la..nt 
Project: 'o M2-'t Tf'I\ 6W M«ti+ori"3 W't.ltf. J:"'(20~'5 Reference Measuring Point: nW\d su.t"-fk-e.. 

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 C52lor, Moisture Content, Sorting, AngularitvtMineralogy, Method of Driving Sampling Tool, 0 · ~5 ' Max Particle Size, Reaction to H1 I Sam ler Size Water Level 

G-

2'!ll (i 

& 

oo G 

Title: 

Date: 4/q \$"° Signature: 

A-6003-642 (03/03) 
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SGW-59346 REV 1 

BOREHOLE LOG 

Depth 1---------1 

{Ft.) Type 
No. 

'Title: 

Date:7fu (C 

A-6003-642 (03/03) 
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SGW-59346 REV 1 

BOREHOLE LOG 

Well ID: WellName:J<j -f;ie-3 Location: _30C>n, tJ cs+- 8-P"1.n-/-
Project: ~ (,. W !Yb,i;h,r,I) lA..k.Us Reference Measuring Point ~rou,,cJ.. 5a~ 

Comments 

Title: 

Signature: 

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

Borehole Information: 

SGW-59346 REV 1 

299-E28-31 (C9447) 
Log Data Report 

Log Date: I 2015-05-12 Filename: I C9447_HG-NM_2015-05-12 Site: I 200 BP-5 

Coordinates (WA St Plane) DTW 1 (ft): 298.5 DTW Date: 05/1 Il l 5 

North (m) I East(m) Drill Date TOC2 Elevation Total Depth (ft) Type 

NIA I NIA 05111/15 NIA 362 Cable Tool 

Casing Information: 

Diameter (in.) 

Casin2Tvpe Stickup (ft) Outer Inside Thickness (in.) Top (ft) Bottom (ft) 

Threaded Steel 1.0 13 318 12 318 0.5 1.0 139 

Threaded Steel 1.5 12 10 314 518 1.5 359.4 

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.). Water inside the casing was interpreted to exist at 298.5 ft based 
on the total gamma count rate; the e-tape is not long enough to reach this depth . The maximum logging depth 
achieved was 361 ft. 

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 IH 

Effective Calibration Date: 11113114 

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

Logging System: Gamma5P 

Effective Calibration Date: 04115115 

Calibration Reference: HGLP-CC-116, Rev. 0 

SGLS Log Run Information: 

Loe Run 

HEISNumber 

Date 

Logging Engineer 

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

1 2 Repeat 

101 8710 101 87 11 

04101/15 04101 115 

Spatz Spatz 

Type: 60% HPGe SGLS3 

Serial No.: 47-TP3221 IA 

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

Type: NMLS4 

Serial No.: H310700352 

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

Type: NMLS 

Serial No.: H34055445 

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

5 6 7 Repeat 

1018712 1018713 1018714 

05111115 05112115 05112115 

Pope Pope Pope 

A SUBSIDIARY OF HUNTINGTON IN GALLS INDUSTRIES 
2439 Robertson Drive • Richland, WA 99354 • Telephone (509) 946-6455 • www.stoller.com 
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SGW-59346 REV 1 

SEJ 
Stoller Newport News Nuclear 

Loe Run 1 2 Repeat 5 6 7 Repeat 

Start Depth (ft) 0.0 70.0 361.0 140.0 256.0 

Finish Depth (ft) 141.0 85.0 256.0 255.0 278.0 

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 AL242CAB AL242CAB AL253CAB AL254CAB AL254CAB 

Start File AL242000 AL242142 AL253000 AL254000 AL254116 

Finish File AL242141 AL242 157 AL253105 AL254115 AL254138 

Post-Verification AL242CAA AL242CAA AL253CAA AL254CAA AL254CAA 

Depth Return Error (in .) NIA 0 l.0low NIA 0.0 

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: 

Loe Run 3 4 Reoeat 8 9 Reoeat 

HEJS Number 1018715 1018716 1018717 1018718 

Date 04101/15 04101 115 05112115 05112115 

Logging Engineer Spatz Spatz Felt Felt 

Start Depth (ft) 0.0 55 .0 140.0 150.0 

Finish Depth (ft) 140.25 70.0 297.0 152.0 

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 AH20 1CAB AH201CAB 
C9447FP201551 C9447FP201551 

2AV00CABI 2AV00CABI 
Start File AH201000 AH201S62 DO14000 DO1S000 

Finish Fi le AH201561 AH201622 DO29701 DOl5200 

Post-Verification AH201CAA AH201CAA 
C9447FP201551 C9447FP201551 

2RV00CAA1 2RV00CAAI 

Depth Return Error (in.) NIA 1.0 high NIA 2.0 high 

Unable to collect 

Comments None None None 
full IO% repeat 
due to software 

problem 

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: 

Analys t: P.D. Henwood Date: 06110115 Reference: HGLP-MAN-003 , Rev. 0 

A SUBSIDIARY OF HUNTINGTON INGALLS INDUSTRIES 
2439 Robertson Drive • Richland, WA 99354 • Telephone (509) 946-6455 • www.stoller.com 
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SEJ 
SGW-59346 REV 1 

Stoller Newport News Nuclear 

A casing correction for a 1/2-in. thick casing was applied to the log data to 139 ft . Below 139 ft a casing correction 
for a 5/8-in. thick casing was applied. 

A correction for water was applied below 298 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 1L20141112, using an 
efficiency function and corrections for casing and dead time as determined by annual calibrations. 

NMLS data are reported in counts per second as there is no calibration for conversion to volumetric moisture for 
borehole diameters greater than 8-in. 

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 are plotted for the entire borehole. 

Elevated U-238 concentrations are indicated from approximately 350 to 355 ft . The spectra indicate the uranium is 
naturally occurring as evidenced by the daughters, e.g., Bi-214, that occurs late in the U-238 decay chain. There is 
no detection of Pa234m, which in the relative absence of daughters lower in the decay chain, is considered to be 
evidence of processed uranium. It is not known if the enhanced U-238 is related to a sedimentary layer or is the 
result of radon accumulation. 

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 relatively high moisture count rate at approximately 64 ft may be the result of the driller adding approximately 
120 gallons of water at this depth to facilitate drilling. 

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 (0-380 ft) 
Natural Gamma Logs (0-160 ft) 
Natural Gamma Logs (150-310 ft) 
Natural Gamma Logs (300-460 ft) 
Combination Plot (0-120 ft) 
Combination Plot (110-230 ft) 
Combination Plot (220-340 ft) 
Combination Plot (330-450 ft) 
Combination Plot (0-380 ft) 
Total Gamma & Moisture (0-190 ft) 
Total Gamma & Moisture (180-370 ft) 
Total Gamma & Hanford Gamma Unit (0-380 ft) 
Repeat Section of Natural Gamma Logs (70 to 85 ft) 
Repeat Section ofNatural Gamma Logs (256 to 278 ft) 
Moisture Repeat Section (55 to 70 ft) 
Moisture Repeat Section (150 to 152 ft) 

5 Hanford Gamma Unit 

A SUBSIDIARY OF HUNTINGTON INGALLS INDUSTRIES 
2439 Robertson Drive • Richland, WA 99354 • Telephone (509) 946-6455 • www.stoller.com 
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SGW-59346 REV 1 

~ 
299-E28-31 (C9447) 

Manmade Radionuclides 
Stoller Newport News Nuclear ~-. .. --
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299-E28-31 (C9447) 
Total Gamma & Moisture 
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299-E28-31 (C9447) 
Stoller Newport News Nuclear Total Gamma & Hanford Gamma Unit 
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299-E28-31 (C9447) 
Stoller Newport News Nuclear ~~_,...._...,_ Repeat Section of Natural Gamma Logs 
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1EJ 299-E28-31 (C9447) 
Stoller Newport News Nuclear 
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Repeat Section of Natural Gamma Logs 
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299-E28-31 (C9447) 
Moisture Repeat Section 
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299-E28-31 (C9447) 
Moisture Repeat Section 
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Project No. 

Job. No. 

CACN: 303595 -
JPRC 

SGW-59346 REV 1 

SURVEY DATA REPORT 

Title 
200W M-24 Wells C8913 and C9447 Final Surveys 

Prepared By Date Reviewer 

N.P. Fastabend 6/22/15 

DESCRIPTION OF WORK DISTRIBUTION 
Obtained final coordinates (C/L Casings) and 
elevations of completed M-24 Wells C8913 (299-
E26-15) and C9447 (299-E28-31) in 200E Area. 

Survey File 

J.D . Mehrer 

K.M. Whitley 

J.L. Smoot 

J.B. Geiger 

B.J. Howard 
Horizontal Coordinate System: WCS83S/91 (Meters) · 
Vertical Datum: NAVD88 (Meters) A.J. Green 

SURVEY RESULTS AND COMMENTS 

See Attached Well Survey Data Report Sheets 

F-46 

Request No. 

153-133 

File No. 

2ET12R26 

SOR PLOT 

OR 

1 

1 

1 

1 

1 

1 

DWG 

A-6006-495 (REV 0) 
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WELL SURVEY DATA REPORT 

Project: 

Date Requested: 

06/13 /15 

Date of Survey: 

06/22/15 

Fluor Hanford Point of Contact: 

Description of Work: 

Obtain final survey coordinates (C/L Cas i ng) 
and elevations of M-24 Well C9447 (299-
E28~31) located on north s i de of B-Plant in 
200E Area. 

Prepared By: Ne il p. Fas taben d 

Company: CHPRC 

Requester: 

Jim Mehrer (CHPRC) 

Surveyor: 

Lawr ence B. Munnel l (CHPRC) 

Survey Co. Point of Contact: 

Neil P . Fastabend 

Horizontal Datum: NAD83( 91) 

Vertical Datum: NAVD88 

Units: Meters 

Hanford Area Designation: 200E 

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

Washington State Reference Network 

Vertical Control Monuments: 

2E-123 (CHPRC) and 2E-124 (CHPRC) 

Well ID Well Name Easting Northing Elevation 

C9447 299-E28-31 573358 . 37 · 136608 . 90 · 

213.129 · 

212.400-

Notes: 

Center of Casing 

"X" on Rim 

Brass Survey Marker 

212 . 838· Top Inner Cas ing, 
North Edge 

Equipment Us ed : Trimble RB RTK GPS 
Trimble DiNi 12 Level 

Surveyor Statement: 

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

F-47 

A-6003-659 (04/03) 
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Appendix G 

Well Documentation for C9448 (299-E28-32) 

• Well Summary Sheet 

• Borehole Log 

• Log Data Report 

• Photographic Log 

• Final Survey Report 
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WELL SUMMARY SHEET 
Start Date: 5/28/15 

Finish Date: 7/23/2015 
Page .1. of .Q 

Well ID: C9448 Well Name: 299-E28-32 

Location: 70 m South of B-Plant Project: 8 M24 TPA GW Monitoring Wells FY2015 

Prepared By: Cameron ~er-Ash 

Signature: £A' r'-~~ 0 - _ 

Date:7/13/15 Reviewe'ifj}; MEHRER !Date: /J-1./-/-S-

CONSTkUCTION DATA 

Description Diagram 

Concrete Pad: 0.5 ft - - -I ~ 
above ground surface (ags) ~ D ': 

/VS~ t> C 
Protective Permanent Monument: '-I( ....._ C 

2.49 ags - 1.01 bgs °;:~~ 
V ~ ~ ~ 

I ~ ~ : 
Type I/II Portland Cement Grout: ~ ..;,, 

~ 

0 - 15.3 ft bgs ~ ~ ~ , -~ ~ 
Cetco Medium Bentonite Oups /-+i~ 

#8 Cetco Bentonite Crumbles: V ~ 
~ 

15.3 - 305.4 ft bgs 

V" 

"$ 
~ 4-in l.D. Schedule 10, 'fype 304/304L, ~ 

Stainless Steel Blank Casing:----+-~•~~~ 
20 ft ags - 361.53 ft bgs 

V 

Stainless steel centralizers 
~ 

installed from the top of the - -+-~Ms. 

sump at 40 ft intervals 

Depths are in ft below ground surface. 

Borehole drilled with 13 1/2-inch and 
12-inch OD casing from 0.0 - 372.4 ft 

bgs 

All temporary drill 
casing was removed from the ground. 

·, 

,, 

Signature: /""'~---
EOLOGIC/HYDROLOGIC DATA 

Depth in 
Feet Graphic 

Log Lithologic Description (ft bgs) 

0----t=,:::;-;,c::,:-:;;:,q-- --------:-------------t - t1E~k 0-11 Sandy Gravel (sG) 

_JF=l;\:...------------- ~ 
- - '(~f ('7:"r'.--------------~ ~ -. M ~:;, ~:"{¥-~~t"-4-- --------- --1 

10 ..... ~,fj~~.---- -----------i 
_ r--'1!..--:;y· ,,:,,.,-.-1--------------- ---1 
_ :~-;- f{~ 11 - 11.5 Silt (M) 

0·:.<-':p, Sand ( ., _ ';;,:tj ~ 11.5 - 20 IV Gravel sG, 
'~C'Jt" - ·-:J:-'l~~----- --------------1 

20 - ~-~:',:. -< ...... _____________ --1 

)t~(-;c 20 - 25 Gravelly Sand (.gS) 
- ;.·,• ··.:-·.·;-
- ;Q ::·::,,1-------------------1 

_ 25 - 76 Sand (S) 

30-
-
-
-

40 -
-

-
-

50-
-

-

60 -

-
-
-

70 -
-

-~= _ 76 - 80 Silt (M) 
-- _: 

80 - ~- =. --=-"1--- ---- - ------
- :;;.·-t-:-::~ 80 - 85 Silty Sand (mS) 

-~·-~;;~; t--- ---------- ----l 
: ,,:; ._;-:=_:,:. 85 - 175.5 Sand (S) 

- -~:~~j)\i·.:-~ 
A-6003-643 (REV 1) 
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WELL SUMMARY SHEET 
Start Date: 5/28/15 

Finish Date: 7/23/2015 
Page .2.. of .2. 

Well ID: C9448 Well Name: 299-E28-32 

Location: 70 m South of B-Plant Project: 8 M241PA GW Monitoring Wells FY2015 

Prepared By:CameronP~Ash loate:7/13/15 Reviewed B~ .. u. McHHt:.H IDate: 3-1{;,<"-" 

Signature: U:.~- ~#,«. Si'°1ature: ~~ ~..,,, 
CONSTRufnoN DATA v- GEOLOGIC/HYDROLOGIC DATA 

<----------~,-- ------------< Depth in F-----.----- - ----------1 
Description Diagram 

4-in I.D. Schedule 10, 1ype 304/304L, 
' Stainless Steel Blank Casing: -+-l~~ 

2.0 ft ags - 361 .53 ft bgs 
~ 

Stainless steel centralizer ~ 
installed from the top of the - -+-+~.s.=ll!I. 

sump at 40 ft intervals 

' 
' ~,. 

~ ~ 

~ 
' ~ ,'V"v 

Cetco Medium Bentonite Olips / :-_.:__-H~:- :-
#8 Cetco Bentonite Crumbles: :-

15.3 - 305.4 ft bgs 

Depths are in ft below ground surface. 

Borehole drilled with 13 1/2-inch and 
12-inch OD casing from 0.0 - 372.4 ft 

bgs 

All temporary drill 
casin£ was removed from the £round. 

I ,. 

,. 

I 

~I 
'~ 

I'! ~ / 

vV" 

Feet Gr;_:~ Lithologic Description (ft bgs) 

85 - 175 Sand (S) 

140 _ :~\\~\~1-®-13_8_' -' b>g"'"1s_'I1_ern___.1p~··_C_a_sin_1=-gD_o_wns _ _ ize_d_to_~ 
,:·- .. ~-.,., 12 11 OD 

.;:;.·=-~~t_ 175.5 - 180 Sandy Silt (sM) 

A-600:¾43 (REV 1) 
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Start Date: 5/28/2015 
WELL SUMMARY SHEET 

Finish Date: 7/23/2015 
Page ..J..of ..5. 

Well ID: C9448 Well Name: 299-E28-32 

Location: 70m South of B-Plant Project: 8 M24 TPA GW Monitoring Wells FY2015 

Prepared By: Cameron f~er-Ash Date: 7/13/15 Reviewed Rf;D. MEHRER !Date: 8 -'1-
Signature: u· ,~.-n .. ~ -- ~ 

•'- -,,. __ - Signature: ~...L...,,,---~ 

CONSllUCTION DATA GEOLogf"'CJHYDROLOGIC DATA 
Depth in 

Graphic 
Description Diagram Feet Lithologic Description (ft bgs) Log 

~ ~ rt7!T1-
175.5 - 180 Sandy Silt (sM) 

180 -
V ~1 - 180 - 200 Gravelly Sand ( 25) 

·I , .. . . ,, ;:5~··· . • • • l • 

, ~ ~ij~ ' V 
-

' ~ 

~ -
4-in LD. Schedule 10, Type 304/304L, , 

' " 
190 -

·,) i·· . ( 

Stainless Steel Blank Casing: ' 

~~{{ 
~ ~ 

I 2.0 ft ags - 361.53 ft bgs -
~ ~ 

-
Stainless steel centralizers 

-,~ ·- ·( 

~ 
-

il{llli 
installed from the top of the 

~ 200 ---- 200 - 205 Sand (S) sump at 40 ft intervals ~ ~~ -
V 

, ' -,_ ,,.. 
~ " - ~.t;~, 

f, ' 'i" ·'b 205 - 210 Sandy Gravel (sG) ' ~ t-t<-1t?' ' - y_,-r<"' 
210 - 67:.<·. ' 210 - 215 Gravelly Sand (25) 

: ·.• r.=:.-:;r 
.;A, ... .. :~ 

~v 
- t~Ziill ~ 
-

I 215 - 217 Sand (S) - ~-

~ " 220 -
217 - 220 Silt (M) 
220 - 225 Sand {S) 

~ 

1 
-

Cetco Medium Ben tonite Chips / " " -
#8 Cetco Bentonite Crumbles: 

,,.. 
~ ~ 

15.3 - 305.4 ft bgs a - 225 - 235 Gravelly Sand (~) 
~ 

~ 

I 230 -~ 

~ -
, 

~ ~ 
- ... ""·· ., 

I -

!I - 235 - 244 Sand {S) 

'Vv 240 -) 

V ~* -
~ 

V -
~ V ~ t;,).c, .. ..,tc., 244 - 255 Sandy Gravel {sG) 

~ ~'-r:~,\:: 
J,::-;-;~ -;.,, , 

V V 3,:'~~ )., l-... 

-1 
~ 250 - __ ¥~· _.;;-·~ 

····" ,tf: c:.:1qr,~ 
~ ~ -}-. .-~-- ) '·''\ ·?.' 

Depths are in ft below ground surface t~~.rd~·. - t:,;~ ~ 

255 - 265 Gravel (G) 
Borehole drilled with 13 1/2-inch and 

~ 

~ - \ /(~, 
V" ~i"-: 'f< 

12-inch OD casing from 0.0 - 372.4 ft ~ 260 - 2'~0 ~ 
bgs 

~ ~ 
" V -,:;·--\(' ~\,.-<~1 :v..,. 

~ 
~ 

l ., 
All temporary drill :x. •. "'{.c : 

~ -{,·r;·.··• ' 
casing was removed from the ground. ~~ - :~;~~/:.~;( /"VVV' 265 - 270Gravelly Sand (gS) 

A-6003-643 (REV 1) 
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SGW-59346 REV 1 

Start Date: 5/28/2015 
WELL SUMMARY SHEET 

Finish Date: 7/23/2015 
Page.J.. of~ 

Well ID: C9448 Well Name: 299-£28-32 

Location: 70 m South of B-Plant Project: 8 M24 TPA GW Monitoring Wells FY2015 

Prepared By: Cameron PeJJiler-Ash Date: 7/13/15 Reviewed)@; Ml-:nincn. IDate: tf>--l/· / S-
Signature: c.•L ../f/2-~ Signature: 1/ ~/ 

~ ....!9"'~-

CONSTRUCTION DATA _ftEOLOGIC/HYDROLOGIC DATA 
Depth in 

Description Diagram Feet Graphic 
Lithologic Description (ft bgs) Log 

4-in LD. Schedule 10, 'fype 304/304L, ~ 270-
-;.· : •: ;-~·:·• 265 - 270 Gravellv Sand ( l!S) 

1--- :,;.,'<.. J\ 
Stainless Steel Blank Casing: -- " 

i:, ....._y '-:( , 270 - 285 Sandv Gravel (sG) - ~/--~ -
2.0 ft ags - 361.53 ft bgs r )tt '1i 

0 - ~.:·j·:'l<-:.,: 
h !d :-- - ~·<·: v ~ re; f -?. ·: -

~ ~ ~C•f} " 280-1;$'7 .>\ ·: ·, ..:. , • t.0' , , 
v 

~ 
. .,..-.;::}~~X , - ;,,..._J).,.")! 

~ 
tJ:;i ·1;:.·. :~- l.( 

Cetco Medium Bentonite Otlps / 
) . , ... ,-'•( 

-
:..~;~ " 285 - 295 Silty Sandy Gravel (msG) #8 Cetco Bentonite Crumble_, - ~:a; . ·?::P 

15.3 - 305.4 ft bgs v 290 
:;.jf,z-

-:s::::.i · ·~ , 
>.:.-. 1·.zi 

v " - ,:._r.. 
v ~ - :r3 t ----~ 

~-~ -~ '\;/"v 

I 
- -~ ~:· •·;;., - :_s)' . 

~ ,..,_1 .. ,.e:J.1 295 - 316 Sandy Gravel (sG) - .. ,-. .. ,-.,., 
~ i,,,•<l ·+ ~ 300-
~ r l>.:;,.!,,K:\ 
~ - ~,g, 

""-
Ip: l 

~ - r--:~ft~(, 
~ ...... ~:;;; ~ :.}t~·: Static Water Level: 306.0' bgs (J/8/15) - :~(l ,\ . • ( 

t>c 
.,............ C -=-·,_5:"-·-, 

- ~-:•L.~ 

>c 310 
6 /J, 

t>c 
. i•~M~ 
?:/•').;,~ 

Type 1/11 Portland Cement Grout: :=>c . ,,..--::~·-· \· --- - "'r·:j_r"?(; 305.4- 350.1 ft bgs 
t> ----- :=>c - !,.;t:• -Ji--~ ... 

-'-,: '!-~ ~c; p-:c. \( 316 - 317.5 Sandy Gravel (sG) Stainless steel centralizers - ~ ...... t;;:;:~ 
installed from the top of the ;:>c 320-~~r2 . .-:·: 317.5 - 322 Gravelly Sand (£5) 

sump at 40 ft intervals )c_: ?~~J;.~ :=>c -

)< ~ ,s.._,i• 322 - 331 Sandy Gravel (sG) 
"f~}5· t=>( - t~ .... ~- --. -: 

>c - ~)tt.\ 
~ ... , ., x .. 

t=>( 330- ·:;;-!di 

>c ~;- ·-=t-,·:·, 
3/8-in Cetco Bentonite Pellets: 

t=>( -
~1!~.'. 350.1 - 358.0 ft bgs >c - 331 - 335 Sand (S) 

t=>( >c -- ::I) · - 335 - 342 Silty Gravel (mG) - e'~ '¢ 
t=>c 340 ~~ "c >c -

/ I----' ~ 342 - 350 Silty Sandy Gravel (msG) ~ --- i~ ~:....::~ ( -
Depths are in ft below ground surface. 

t> r---- ::>( - ~•,-_~ - ·· 
(~ [ Pit'J 

Borehole drilled with 13 1/2-inch and ~~ ~ 
~:o-:-· 
~:~a; 

12-inch OD casing from 0.0 - 372.4 ft 350- .. ? ..A. :, 
' . u d ::5t 350 - 372 Sandy Gravel (sG) ··/ >- ,-<. - ·r':.-.. .. · 

bgs / ·'. ·, . ( > .. ', /:< c}1p!,-, 
~ ~>-:. ··::.:~-',,j-C All temporary drill ' ' ' 1,;r· ~- ·.,, 

·~ 
✓·, • 

' - U~t'.:5 t casing was removed from the ground. ' ' '/ '·· ... , / '· ,,. 'r ~('\! I 

A-6003-643 (REV 1) 
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SGW-59346 REV 1 

WELL SUMMARY SHEET 

Well ID: C9448 

Start Date: 5/28/2015 

Finish Date: 7/23/2015 

Well Name: 29'J-E28-32 

Page ...5.. of..[ 

Location: 70 m South of B-Plant Project: 8 M24 TP A GW Monitoring Wells FY2015 

Prepared By: CameronPel)Iler-~ !Date: 7/13/15 Reviewed HYn lAJ:a.;;:-,;:L.IJ I Date: #,-;"~/.,-
Signature: C,,.-_ /.,4.-- --Pu Si~ature: ~/ -

CONSTRUCTION DATA .,........cfEOLOGIC/HYDROLOGIC DATA 
1----------- - ----.----------i Depth in 

I)escription 

4-in I.D. Schedule 10, Type 304/304L; 
Stainless Steel 20 Slot Screen: 

361.53 - 371.53 ft bgs 

4-in I.D. Schedule 10, Type 304/304L, 
Stainless Steel End Cap: 

371.53 - 371.83 ft bgs 

!Depths are in ft below ground surface. 

Borehole drilled with 13 1/2-inch and 
12-inch OD casing from 0.0 - 372.4 ft 

bgs 

All temporary drill 
casing was removed from the ground. 

Diagram 

/ 

Peet Cr:!;1c Lithologic I)escription (ft bgs) 

360 -~8-~ 350 - 372 Sandv Gravel (sG) 

-~ = ;J~~J--_ -_ -_ -_ -_ -_ -_ -_ -_ -~--_ -_ -_ -_ -_ -_ -_ ---1--1 

370 --=ij~~~-l------ ----------l = ii @372 Basalt 

-

380-
Total Depth: 372.4' bgs (7/9/15) 

-
-
-
-

390-
-

400-
-
-
-
-

410-
-
-

420-
-

-
-

430-
-
-
-
-

440-
-
-

-

A-6003-643 (REV 1) 
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SGW-59346 REV 1 

BOREHOLE LOG I Page_' of~ 

I Date: s-,S·IS 

Well ID: (qt.t~ 8 I Well Name: 2Gt~ -E'Z.-8-12. Location: 70.,..,,, ~o ..... -t"I.. of= i?>-Plc:.V\f 

Project: g .M'Z.\.\ ,PA (,W ..Mo--·,1:0,- ·,V'et Welts FYmt Reference Measuring Point: C:,,o.,..,. ,a s .... rf...<-<..-

Sample 
..., 

Sample Description Comments 
Depth Graphic 
(Ft.) Type Blows Log Group Name, Grain Size Distribution, Soil Classification, Detl,th of Casin.9, 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 

0-
e>-11•\,~ s ...... ~ 6,-4 ve \ {;<: ~ (. ) 3()f. A~-1 • (-.low.- Too I d,-\11 · ..... ,'\ ._,, 

. <> ·. :e. (,,/),/, s~ ... J 10-1. S;,; 6.-.. ..c.1 : vc()-Ff' '-'"' s;; ... J, drlv(... 'o~rd . - .-: •' 6. . ~ ... Ar: cs-i:s .,...._.,,; 70,,,...,... C,.g•f. _r,r a.-· Iv- -~.s•· oO rt-'" c ... ~·."'"" - .',<> .. -
ct,,,,.~I., . 't,S~r 3/3 . .. 1>00,1 .. Sor-u...l <tO-/• - • .rc-L J..,-k. ·S..-01,1,s ~-I 5' N' - -:-o>.~. - - V 

ot~\K.. '9'"""""""' St""-"' MCI ...... """o:>-r. c~ <- , ... I i11.\. - . . . 
':~ :·?.·'.:· 

V · o-~o· Orill~ c...cvc\ s-
(, - . . -. 11-11.5' C.il-t( ,M) 0.0·1. ~ii• IO·I. S~ ... ~ - 5a .. A :VF ""- '2.S ac.1~ of \;>J0..1U-- : -~-: ' · -

·. -- •' • · 
,.;(II »'f_.J ~-! • .,.,,..fr,. 5;1-t : ..,.c!II ,,_,..;~ .. ~ .. _,."'.._, ev~ ... !;'. - :-a/J~:. " k.c"""\""C.'1°1' 0~!) q,.......,.t\--. co-..• ~"""' b- \o..., .ol.Jtrc;-t: -

o 17"'C.. \..-,..,._., . \NC•"- KC\ r'("" -~ - 7.$~, 1.ll de.,~ - :'·/:~~;: 10-
11 .s• 

c;, ~:-- -::~· ~-io' s._ ... i .... (:.,.,..,., I (s~) SQ•/. p.r .. -4 I SO't• - ~.:¢ . '"'vet :"FP-VfP ;ot C'Xll I 54'W1t\l Co\, \,\e,~ 
6 ~~-":=-: ..,c11 S ,.,1-Cd -..,.,,9 ........ - . · _;·• ·b 

.o - ~• . .,....r.-c "'"""'""''-,.. . S'-...J : C$-f'5 .,..ocl. Sori1 .. ., c;c,-J..-.d'.-.: - • .. • ,l>.' 
-1)" 0 ; ......... tc.r . 'ZS ... ,- S/1 .. ,,_ . ,11/o HCI r""' , dr.-. . -
~ -- 1:1 . t,' . - @I!,' ~Gr .. ""I 

V 

1'~""'A (.qt, ~-. FS 5<>J., 
lli- C, 4Q"/. ·A(l · ,1>• 

J. -.f•c ~¼. z,Slir 4(1 ' o ··. ·o· 0 ~ 0-,1., c;o,t•~ - '.o'. o · o J..,14 "'"'"" . - "-0 .• <I· • -. • • .o.·. <::> - J:> • , • •• 
t ..... cl ( c.S) . • • e..-6. 20·'2..S ' G,,.,c,ll; IS·/. f'l"'..el 8S•I, - .·o·,:,"' &,--e\ : FP • ...,..,, ~or1.t'l 

'2.0- & ._ o •• , 5e....,c! ·~ 5;1'\. s,.._ ...... .,. 
' ' 4 
· . (> :. '·. 

s~ • ..._...f,c. .a.-., ... ,..,. I SG,,.A: CS•FS !,(1/, cs 'a41< FS - . •-''1 s .. ui. •un. ~.c ;:1 ....... ,.... • '2 • .s....., ..,.,. .Sh 'o•-- ' t.. · . ~ . - -- . .. V1o Hcl ,..,,..._ ..... ,tt . 51;,;,Ml-4 r-.~ .. " •o -
1.S- & : ... .,. -::a.. .. • s-_..,¢ (s) ~y. .. ,,_, t:> ' . ZS·'iC.' qs1. ~ ... t C...-,cl: - . . , o . 

..... ·. 'if'P ....-cfl ,orl..&..!. ,.....,. : ".}_..._ so•r, ..... f,c. c.~..i.., . - , . ~ 

.• - •, .... 
S,.,.4 ~ (<;-f'~ ~~I.CS """""'l $or~.l, t:i"'911."'\Co1.r -z,S..., - · 1;> . 

d;.,., . . , . -
• ' 

: S1'2 01,-.,sl,,. loro•"" "'O>iC\ ,-,.,_, - .... J -:··· 
30- (, ' I> • .. ~ ': - . 

,, . . . - . . ,· t, : -
~"!,$' . - 1' s ...... l 100•/, ,l, -•(,-.:. '2.0•/. ~.s..., - , . 

. - S/1 ""r~ So,,-.!, S,Lc.. ~ .... -, l.S. <:) ' , ' - -
~ 

. -
3S- .. .• Q . 

- . :~ ' , . . 
, • ~ 

- , .. .. . ' - ,· ., 
·.• 

Reported By: Ce.~ro"' flev\v'\..l.,.., As'-' Reviewed By: 16J_1J1 .-, R eY-a s.\n,~ 
G,co\n,"I~ Title: S'l'. l ·--.> Title: ..... C:,-eo o"', ,+ 

Signature: ,:.,. . .//- .d"/.. I Date: S-2.8· 1~ Signature: ~ Q .. l-::- I Date: e I"'' I {' u·r - - v-.. 

• I 

A-6003-642 (03/03) 
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SGW-59346 REV 1 

BOREHOLE LOG I Page2of~ 

I Date: (,- ,- ,s 
WelllD: I Well Name: 2'1t:i-E 1.8- "3'2. Location: 1 O ""' 

Project: 

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

&to -

-
-
-
-

4S-

-
-
-
-

50-
-
-
-
-

ss- -
-
-
-
-

~-
-
-
-
-

~-
-
-
--, 

-
70-

-
-
-
-

75-

-
-
-

N R Color, Moisture Content.,_Sorting, AngularitvtMineralogy, Method of Driving Sampling Tool, 
o. ecovery ,,_c,.' ,.~..w.'I< Max Particle .:,ize Reaction to Hi I Sampler Size Water Level 

C:, 

G 

C:, 

& 

G 

(, 

G 

& 

b 

: ."·. ·. v. -f\\ -r.o,«A 1..0'l'~ ~."- c. .... -.....,..,... 'Z.S,..r S/1 d,-ive. 'oc.,C'(..\ . 

• • • t'J..,,.___ lrw\ o kn "~ ,J ""r\ .._ ,\"!> . C;,'·oo "'tt~P - (.c..~·•~C\ . 
.•. 

' -•~c. ..... pl&-.1. t.Oll-<t"tJ.e e,t<"", 
-

. _ · .. ·, S' ., ck~4"1...., i"" \ ~-1"" 

: : _..: ' ." 1---------------------+--· o_-_,_4-'-0_'_0..;r..;l_l\_~~-°"_;;_~.;;.J_--1 
- Au l.(S' 1' Ar~vd S-1, 'f'~i\-t ~~c.c. 1~ .. 1·. ""-2 S ""'\s, oF ....,.,.1;u-

1 o_:_: ~- · 1-V-·F_P..i;f.&T~--:..:.i<C.:...O_l)OG....._,,...,el .. =S~ .. =-,u:..._~=..:; .... sol..•.!..'ft.;l..:.:.:c.t>-~..::.;;;,.~r,i!r"v.11:F_=:_~:;.:,.:..;:-1--C-v::::-=;r-i.~-~S:....::.'...;:.;:...._ _ _;,.:;__-l 

. .. ·~·~ ~ ~ x-- --- -••- 10"1'• ""'".f{C. c:11 ..... 1' H.C.1--' • ,_ 0 

... :: . 1----------- -------------,f--------------1 -~ ... ~SO• J, o.r....,e( 0•/• lt\o 1-t(l .,.,."' -.-"' ::•·; 1-------------- ----------,1--------------• ··. ,i· . ': . 
,,, - ... ~· 1------------------------11---------------1 . ;. .. ~ 

I • • 

- •;,. H • 11n':>r-\1 

" - : ·; .""7. !:j .Notin.L,..,b~" r •-~-"'t.J..~ CZ.c:.-nd. 1.1,,(d,~ . ,. . 1----........ ......,;;..;.;.-,"""';;:;_-o:=;;:.:.;.=ac;......-=~--,.iz..;..;=...<----,J---------------1 .: ., : .... 
~~- . 1----------- -------------11----------------1 . ,, ., ... 

t~ ~~ : -:-: : 

... 1------ -------------,;r------lr----------- -----1 
::: • I 1-----=------------,.•'-"'"-~-;1,, ___ --+--------------f 
• · ' · · ~ 1' O.~ve\ 'l.,, Cw..vd : F~ ' ...v•ll Sot<.,~ 
i. .. • •• ··• •• ___________ ......... ____ _._.a;_----'-'----'--------''---l----------- ---1 

• • 1 • ._ ~--~""''"'..:.:.;.'".;..: _.1.::,:0 -.:; ... :::.a""'~....:C.:.;."'-'..J"-..... ,:;;\..,..;:._;-.;..S,:.c.;;.:.;.;"'.:.i.;.·· ...;"":...._r.-S-_-""'-(._;;_S(}y.__;_.4-_____ ______ ----1 

:~.>.:_· '. ·:~ __ ,..;..• s.:;.~'-'r __ S..;/..;;i..;..,_~C.'t".;;:"' -r-J.-..... )..;'-_.::l..:.;:,...;;;"":.:"'"-'--'5,._1..;;:"'I-.J-'-Vl:..=11....l--'-=1">1°:.:..,..1---------------I 
- - - V 

· · .c : .. :~ : .. 1-----------------------------------1 
f ~- •~ I~ 1----------------------1------ -------..j 

•• 1"' 
1----------------------1---------------1 ' . :_. : - av, {,,r~· 1' q~u,l S•.( ____ ,, GI ...... , : g~ .... 

. 1--~...:.0:~-.:..._...,...,;.;;_;;_;__~;..(.;;._.;,:._..i;..=...;_:=:,;,:;:.+----- ----- ---l 
J • 

= :: -~ ----- ----------.----- ----------------• . .. . .. 
f • :-. t. 
. t . -. :• .. 1------,----,-----------------aJ------ --- --- ---I 
~-: · · · 1--___..4).;;,.......:1_'-t,:_'_1'-=-r:,...:";;.:V\~e:::._..:..,o::.;o::.....:..·"--------+---------- ---l 
',1 J". -

:,1 ~ ••:..I•' 1--------_,-----,,---,:---:-- -----,,------,J---------------1 
-. , 7c..-go s ·,\-t ( ,,v..) ei ~-,. s:,-t, s-1 • .s... .. ~ . .. ., ., 

,''. ••·" '::,,.,..~ :\/FS-.M 'S (JMrl... Sor HJ. . Si 1-t : ':. l,:-1\o-t ( 1-' ~"'"') 
,• • , .. ! ,. 11,,J• .._, 

·, · -,,..... t ....... , ....... 1 , -<.. ~ ... ~ \'11\t.,rlc.~-is ~•-- o,,-.'c!llA<:-

·:_';...:;:.: "°~\oilc.s11<,-f'"' . lO~.r '"lfa. Jwk \o"°""""· ... -- ...,., .... --;: _ _';.~= No l·\C.\ r-vv\ .-oi)<, -_, - 
· :-- -_-- ---= 1------------------- ----------------1 -- --

Reported By: 

Title: Sr-. /'... ""l t! a • \ ·-'- .., 

Signature: c~; -.~ I Date: l,-z.~ 1 5 Signature: lL.. n ' u - I Date:8/10/ I) 

(/ 
. 

A-6003-642 (03/03) 
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SGW-59346 REV 1 

BOREHOLE LOG I Pagelof~ 

I Date: &-'l.-lS 

WelllD: C.C\44S I Well Name: 2A-i. 6 z.8 - ·?.-1... Location: ,o.,.... S:,..,..-tl.. or t3· Plc. ... ., 
Project: .&Al~ Tfl_., (,w Ao..,1c,,.;.,...._ '-"t\ls f'(tol!, Reference Measuring Point: ~'fO"""'~ c;. ... r( ... <4-

-
Sample Sample Description Comments 

Depth Graphic 
(Ft) Type Blows Log Group Name, Grain Size Distribution, Soil Classification, Derith of Casil"!Q, Drilling Method, 

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

r.:, io-.e:s• S~H"\ s~ ... .l c - s) ~001. Sc,."'cl, 40 .,. •C.:1lol(. -,aol df' ·,11 ·,""", v,,f ~- -. • . - . 
Sc..,,.J. ·.- c.. S "~111 V - s·,,-t. Soru.l ?f'1 •/. -,~r, d.- ·,\I"(... l.::>.crre I - _._·:: ·. ' 

St,-1-u-s ths~ •~\~elf ~ -.:.: "'"'""""\-.r . Si\'t 1 c;·,H -~s·• oo ,t,..p, c.,..i;.,.9 - .. . . :-. . - . - - -. •. -/ ; ;""'tVWl\.ll';~ -.. o-1/ s ..... , l,~ ..... '2- s ... ,. 3/'3 ,Sc..-...r::>Lc~ co \~-ucl.. ~v•,--. - .... . _, .. 
011.:i y\O \-\L\ '""""· Y\-;1~1"-

.. , . ,.1.., ..... 'ol'o-"' 1' .. r Ck4,.."<.. -~ 1.-tl.. - . . . - ... -~ ~ .. --
is- & - - . . · 0- l'-10' Ori l~c.rt - . 

. .. ss - ,,s.!,• s"'"'c! ($) Oi.,S•I• ~ ..... ! . t;.,. S'ol't. O\~o .... 1... 5 ,t o.lS e.v~ - : - ~ ... ·- ~"'J ·. C.S-f~ C. ";> So-I• FS't'•SO ..-1-.. :so~ s ' - .. .,. 
,.!~ oli'4-~ ... -. \0 .,, ~.c. (AV\.• la.,- . l . '> ...r- '3 (1, - . V -

.. ·.· ·.: ·' \,.,,o..,"' no "><"' HCI • Wlol.\-f, - - .. 
~o-

- , . 
. -~ .. 

- & . . .. ·' . . .. ,, , tO 0. I. ,l, $i\'\ Tr~ - : 
: --

I • ✓-

- '•. ,.. .. , .. 
'ts -

- b : . , 
£1. ............ C,> 

- . . ,.., .. ~ 
,: .- . 

- . ' . - . , 
. ~ -~ 

too- & I ~. 
- .... ~\00' -r s ·,,1 S•/, 1' ~\ 'fr .. c.c.. r.~ .... , ~ - . .. . 

0 ., ff,> wtl\so,Ul Ir'\ .. ,,, 4.,.. ... so.,, ~,f,, - .!- ,0 . .. , . C-\o\.1-4-.,. . '2..S.'1r '-lh oliw...'o ... , ....... - ., -.. -
-:-"!. · -- ' -... . 

! 
\O!,- C:, .. . . . 
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Max Particle Size Reaction to I Samoler Size, water Level 
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I Date: '"l-" -, ~ 
Well ID: Cc:ii44,g I Well Name: 2.4tt·f'2.8 -1.l. Location: 70"""' SoCATL. of t'3-P1 ..... .,. 

Project & .I"\ '2.LI , PA Gw .,Mo .. ~1ari~'\ Utllt f'<2"'s. Reference Measuring Point: Gro...,..,.c!. s ... rf~ 

Sample Sample Description Comments 
Depth Graphic 
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Sorting, Angulari~CMineralogy, Me hod of Driving Sampling Tool , 
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SEJ 
Stoller Newport News Nuclear 

Borehole Information: 

SGW-59346 REV 1 

299-E28-32 (C9448) 
Log Data Report 

Log Date: \ 20 15-01-14 Filename: \ C9448_HG-NM_2015-07-14 Site: \ M-24 

Coordinates (WA St Plane) DTW1 (ft) : ~305.25 DTWDate: 0711312015 

North (m) East (m) Drill Date TOC2 Elevation Total Deoth (ft) Tvoe 

NIA NIA 07109120 15 NIA 372 Cable Tool 

Casing Information: 

Diameter (in.) 

Casin2Type Stickup (ft) Outer inside Thickness (in.) Too (ft) Bottom (ft) 

Threaded Steel 1.0 13 318 12 318 1/2 -1.0 138.79 

Threaded Steel 3.4 12 IO 314 518 -3.4 372 

Borehole Notes: 

The onsite geologist provided the totai depth and casing depth. The logging engineer measured casing stick-up and 
casing diameter (rounded to the nearest 1/16-in.). Water inside the casing was estimated at ~305.25 ft by the 
logging engineer using observations from NMLS logging. The maximum logging depth achieved was 371.7 ft 
where the sonde unweighted. 

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 lH 

Effective Calibration Date: 11/13114 

Calibration Reference: HGLP-CC- 11 2, Rev. 0 

Logging System: Gamma4N 

Effective Calibration Date: 01108115 

Calibration Reference: HGLP-CC- 113, Rev. 0 

SGLS Log Run Information: 

Loi? Run 

HEIS Number 

Date 

Logsing Engineer 

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

3 4 Reoeat 

10188 15 1018816 

06108/15 06108115 

Spatz Spatz 

Type: 60% HPGe SGLS3 

Serial No. : 47-TP322 11A 

Logging Procedure: HGLP-MAN-002, Rev. 2a 

Type: NMLS4 

Serial No.: H310700352 

Logging Procedure: HGLP-MAN-002, Rev. 2a 

Type: 60% HPGe SGLS 

Serial No.: 47-TP22010A 

Logging Procedure: HGLP-MAN-002, Rev. 2a 

8 9 10 Repeat 
1018817 10 18818 1018819 

07113115 07/14115 07114/15 

Spatz Pope Pope 

A SUBSIDIARY OF HUNTINGTON INGALLS INDUSTRIES 
2439 Robertson Drive • Richland, WA 99354 • Telephone (509) 946-6455 • www.stoller.com 
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SGW-59346 REV 1 

SEJ 
Stoller Newport News Nuclear 

Log Run 3 4 Repeat 8 9 10 Repeat 

Start Depth (ft) 0.0 10.0 139.0 240.0 250.0 

Finish Depth (ft) 140.0 25.0 241.0 371.0 273.0 

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 AL258CAB AL258CAB AL263CAB DNM41CAB DNM41CAB 

Start File AL258000 AL258141 AL263000 DNM41000 DNM41132 

Finish File AL258140 AL258156 AL263102 DNM41131 DNM41155 

Post-Verification AL258CAA AL258CAA AL263CAA DNM41CAA DNM41CAA 

Depth Return Error (in.) NIA 0.0 LOW2.0 NA LOW3.0 

No fine gain No fine gain No fine gain 
Fine gain Fine gain 

Comments adjustments adjustments adjustments 
adjustments adjustments 

made after files made before files 
made made made 

012 and I 19. 132andl51. 

NMLS Log Run Information: 

Log Run 1 2 Repeat 5 6 7 Repeat 

HEISNumber 1018810 1018811 1018812 1018813 1018814 

Date 06104/15 06104115 07109/15 07113115 07113115 

Logging Engineer Spatz Spatz Spatz Spatz Spatz 

Start Depth (ft) 0.0 70.0 139.0 189.0 210.0 

Finish Depth (ft) 140.0 84.0 190.0 305.0 227.0 

Count Time (sec) 15 15 15 15 15 

Live/Real R R R R R 

Shield (YIN) N N N N N 

MSA Interval (ft) 0.25 0.25 0.25 0.25 0.25 

Log Speed (ft/min) NIA NIA NIA NIA NIA 
Pre-Verification AH211CAB AH211CAB AH216CAB AH217CAB AH217CAB 

Start File AH21 I000 AH211561 AH216000 AH217000 AH217465 

Finish File AH211560 AH211617 AH216204 AH217464 AH217533 

Post-Verification AH211CAA AH21 ICAA AH216CAA AH217CAA AH217CAA 

Depth Return Error (in.) NIA 0.0 LOW! NA LOW2 

Comments None 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 in all but one 
log run. The AL258CAB (Log Run 3) pre-verification measurement indicated the logging system was working, 
however, the count rate for the 2615 keV peak slightly exceeded the HAZQARD (+20%) limit. Following logging 
that day, the resulting post-verification spectrum (AL258CAA) indicated the logging system was functioning 
properly, as verification criteria were met. 

A SUBSIDIARY OF HUNTINGTON INGALLS INDUSTRIES 
2439 Robertson Drive • Rich land, WA 99354 • Telephone (509) 946-6455 • www.stoller.com 

G-17 



SGW-59346 REV 1 

Stoller Newport News Nuclear 

Analysis Notes: 

I Analyst: I K.J. Felt I Date: I 08/31 /15 I Reference: I HGLP-MAN-003 , Rev. la 

A casing correction for a 1/2-in . thick casing was applied to the log data from Oto 138.79 ft. A casing correction for 
a 5/8-in. thick casing was applied to the log data from 139 to 372 ft . 

A correction for water was applied below 305 .25 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 the EXCEL template identified as 1L20141112 for data 
collected with the Gamma IL logging system. Template DN20150108 was used for data collected with the Gamma 
4N logging system. Calculations were completed 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 10-3/4 or 12-3/8 inch inner 
diameter casings. 

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 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 (0-380 ft) 
Natural Gamma Logs (0-160 ft) 
Natural Gamma Logs (150-310 ft) 
Natural Gamma Logs (300-460 ft) 
Combination Plot (0-120 ft) 
Combination Plot (110-230 ft) 
Combination Plot (220-340 ft) 
Combination Plot (330-450 ft) 
Combination Plot (0-380 ft) 
Total Gamma & Moisture (0-380 ft) 
Total Gamma & Hanford Gamma Unit (0-380 ft) 
Repeat Section of Natural Gamma Logs (10 to 25 ft) 
Repeat Section ofNatural Gamma Logs (250 to 273 ft) 
Moisture Repeat Section (70 to 84 ft) 
Moisture Repeat Section (210 to 227 ft) 

5 Hanford Gamma Unit 

A SUBSIDIARY OF HUNTINGTON INGALLS INDUSTRIES 
2439 Robertson Drive • Richland, WA 99354 • Telephone (509) 946-6455 • www.stoller.com 
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299-E28-32 (C9448) 
Natural Gamma Logs 
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299-E28-32 (C9448) 
Stoller Newport News Nuclear Natural Gamma Logs 
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299-E28-32 (C9448) Combination Plot 
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SURVEY DATA REPORT 

Project No. Title 

200E M-24 Well C9448 (299-E28-32) Final Survey 

Job. No. 

CACN: 303595-
JPRC 

Prepared By 

N.P. Fastabend 

DESCRIPTION OF WORK 

Date 

7/29/15 

Obtained final coordinates (C/L Casing) and 
elevations of completed M-24 Well C9448 (299-E28-
32) located on south side of B-Plant in 200E 
Area. 

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

Reviewer 

DISTRIBUTION 

Survey File 

J.D. Mehrer 

K.M. Whitley 

J.L. Smoot 

J.B. Geiger 

B.J. Howard 

A.J. Green 

SURVEY RESULTS AND COMMENTS 

See Attached Well Survey Data Report Sheet 

G-45 

Request No. 

154-155 

File No. 

2ET12R26 

SOR PLOT 

OR 

1 

1 

1 

1 

1 

1 

DWG 

A-6006-495 (REV 0) 
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WELL SURVEY DATA REPORT 

Project: 

Date Requested: 
07/27/15 
Date of Survey: 
07/29/15 
Fluor Hanford Point of Contact: 

Description of Work: 

Obtain final survey coordinates (C/L Casing) 
and elevations of M-24 Well C9448 (299-
E28-32) located on south side of B-Plant in 
200E Area. 

Prepared By: Neil p. Fastabend 

Company: CHPRC 

Requestor: 
Jim Mehrer (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: 200E 

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

Washington State Reference Networ k 

Vertical Control Monuments: 

2E-B (CHPRC) and 2E-124 (CHPRC) 

Well ID Well Name Easting Northing Elevation 

C9448 299-£28-32 573449.93· 136392.19· 

215 . 512· 

214.761· 

. Notes: 

Center of Casing 

"X"on Rim 

Brass Survey Marker 

215. 214· Top Inner Casing, 
North Edge 

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 
(Registra tion No. 16216), hereby certi f y 
this report is based on a field survey 
performed by me, or under my direct 
supervision. 

G-46 
A-6003-659 (04/03) 
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Appendix H 

Well Documentation for C9440 (299-E27-26) 

• Well Summary Sheet 

• Borehole Log 

• Log Data Report 

• Photographic Log 

• Final Survey Report 

H-i 
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- - - --- -

WELL SUMMARY SHEET 
Start Date: 2/16/16 

Finish Date: 3/1/16 
Page 1 of! 

Well ID: C9449 Well Name: 299-E27-26 
Location: 15 ft North of 241-C Tank Farm Project: 8 M-24 TPA GW Monitoring Wells FY16 

Prepared By: Carner~ Pefl!ler-Ash Date: 3/2/16 Reviewed By;LD. MEl:fRER I Date: f-; J t, ~ 
Signature: C., f!/4,g. ,._ 

coNs/rRUCTION DATA 

Description Diagram 

Concrete Pad: 0.5 ft ----IJll!ii:=:::::l 

above ground surface (ags) ~~:. 

3.00 ags - 2.00 bgs $ 
Protective Permanent Monument:...---_,,.. ii~ 

~ 

1ype I/II Portland Cement Grout: '"' < 
0 - 12.2 ft bgs ~e;s 

~~ 

Cetco Medium Bentonite Chips /-H••=..,~•;:,:i, 
#8 Cetco Bentonite Crumbles ,l* 

~ V'/ 
(8-20 Mesh): ~$ 

12.2 - 229.5 ft bgs ✓~.V-:-" 
:V' :/Y.V . 

&:: 
A~~ ,~:~ 
~ •:0 . ....,;,-

4-in ID Schedule 10, Type 304/304L, if]{% 
Stainless Steel Blank Casing: --+• '..,.:' f ~---:e' •r,;,,"~·· 

~~-
2.00 ft ags - 235.00 ft bgs ~::,~ 

~ 

Depths are in ft below ground surface. 

Borehole drilled with 
10 3/4-in OD casing fr.om 

0.0 - 19.0 ft bgs 
and 

8 5/8-in OD casing from 
19.0 - 280.6 ft bgs 

All temporary drill 
casing was removed from the ground. 

""'~"' ~~ 
~~ 
/'y_~ 

I 
I,:'~ 

~~:~~-~ ,~~ 

. ~~~ 
-~~~ 
~1 
~~ 

~ 
~;~ 
0~-~-~ 
~ ~ -

~ ;~:~ 
~~? .,~"'-;,.~ 
~~~ 

~ 
V'Z",;.~ 

~~B 
~'V'✓ 

Signature: ......-::: /~--

....e'foLOGIC/HYDROLOGIC DATA 
Depth in 

Feet Graphic 
Log Lithologic Description (ft bgs) 

0 
~ C( / 0 - 30 Gravelly Sand (gS) 

=2:4tJ~:j·-----------------I 
- .;_Q.::-.;~ 

10 -11~------------------l 
- . :~ ·-.c---+--- --- - -----------1 ;.:• .. ,;.-;_;. 

- ·(.)°'.<-'-4-----------------1 
20 _ ;i./:)/1""'--- --- ----- - -----t 

~:w··':Cf------------ ------1 - \:;:/\: =~J·· ~ -----------------l 

: 0 : :-:',, 
30 - -, . ··•.<-.' ·------------------l 5:6~ 30 - 40 Sandy Gravel (sG) 

P!'(,...,) "Ct-- "'-Y::J'< ']~'P-.::;~>-,.,r----------------1 
- :,.:..~.~ -<•,_j------------------1 

~:8f"t---------------l F\r","c° .. 
40 - 1!!-~·-~.-'-f. -----------------! 

r,,..l\;-_-.-_;,- 40 - 50 Gravelly Sand (gS) = t~r>:.J------------------! 
-~)-· .. ( =P-/\(·.t-----------------
· ,4•-· C. 

SO- .-50---12_0_San_ d--(:S_) ______ ---1 

-
-
-

60-
-
-
-
-

70-
-
-
-
-

80-

-

H-1 
A-6003-643 (REV 1) 



WELL SUMMARY SHEET 
Start Date: 2/16/16 

Finish Date: 3/1/16 
Page~ of i 

Well ID: C9449 Well Name: 299-E27-26 

Location: 15 ft North of 241-C Tanlc Farm Project: 8 M-24 TPA GW Monitoring Wells FY16 

Prepared By: Cameron ~nner-Ash Date: 3/2/16 Reviewed By:.._;;_g __ ~.~-=:~J~t:~ I Date: '1.,/T -~ 

Signature: '-. /4, ,(??,., Signature: ~~ ,,-
CONSTRUCTION DATA ,_/' GEOLOGIC/HYDROLOGIC DATA 

1---- -----------.-------- Depthin, 

Description Diagram 

4-in ID Schedule 10, 'fype 304/304L, ~ 
Stainless Steel Blank Casing: ---H~~~ii'li:I 

2.00 ft ags - 235.00 ft bgs ,, 

Cetco Medium Bentonite Otlps / 
#8 Cetco Bentonite Crumbles 

(8-20 Mesh): 
12.2 - 229.5 ft bgs 

Depths are in ft below ground surface. 

Borehole drilled with 
10 3/4-in OD casing from 

0.0 - 19.0 ft bgs 
and 

8 5/8-in OD casing from 
19.0 - 280.6 ft bgs 

All temporary drill 
casing was removed from the ground. 

~ 

,, 
~ 

Feet Gr:!~ Llthologic Description (ft bgs) 

50 - 120 Sand (S) 

120 - :;.'_ij::'::~f,,'t--------------~ 
_ tf);S·:ft 120 - 122 Sandy Gravel (sG) 

-1;;{*~1--_--------------1 ...... ,:-•;· .. 122 155 Sand (S) 

(;,;;·.f.~:t 155 - 160 Gravelly Sand(~) 

160 -f ~~{tf·1----------------l 
;·,1.tt.'!: 160 - 200 Sand (S) 

H-2 
A-6003-643 (REV 1) 
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WELL SUMMARY SHEET 
Start Date: 2/16/16 

Finish Date: 3/1/16 
Page~ of! 

Well ID: C9449 Well Name: 299-E27-26 

Location: 15 ft.North of 241-C Tank Farm Project: 8 M-24 TPA GW Monitoring Wells FY16 

Prepared By: Cameron Penner-Ash Date: 3/2/16 Reviewed Bi;.D1 ~1P:;[={~~R Date: r~ Jr I~ 

Signature: Signature: 

i-------------...-----------1Depthm 1-----''-T--------------~ 
Description Diagram 

4-in ID Schedule 10, Type 304/304L, 
Stainless Steel Blank Casing: --+-~>di• 

2.00 ft ags - 235.00 ft bgs 

Cetco Medium Bentonite Clu.ps / 
#8 Cetco Bentonite Crumbles 

(8-20 Mesh): 
12.2 - 229.5 ft bgs 

10-20 mesh Premier Colorado 
Silica Filter Pack Sand: ---I-'~ 

229.5 - 281.0 ft bgs 

4-in I.D. Schedule 10, Type 
304/304L, 20-Slot (0.020 in.) 

Stainless Steel Screen: 
235.0 - 274.98 ft bgs 

Depths are in ft below ground surface. 

Borehole drilled with 
10 3/4-in OD casing from 

0.0 - 19.0 ft bgs 
and 

8 5/8-in OD casing from 
19.0 - 280.6 ft bgs 

All temporary drill 
casing was removed from the ground. 

H-3 

Feet Gr;:t Lithologic Description (ft bgs) 

180 

190 

200 

210 

220 

230 

240 

250 

260 

, ... , ,; ·· ---------------
·.-:-:: • -:-:_~- 200 - 225 Gravell Sand ) 

:(f?,_'.·;·*: ------------ ----! 
/.5[:J}·.1--------------~ 
.-.. ,___~:.,-· --- - - ----------I 
::~:{i·::~:.: .:.t-----------------1 

!IS•.,.. -------------~ 
~-:r:s:i:'1-- - - - - ----- --- ~ 
.•.,0.-11----------------< 
·::;_~·:•,i:.; :,;.,. 225 - 270 Sand Gravel sG 

=:·::,~:-::,\ Static Water Level: 240.3 ft b s 2/26/16 

A-6003-643 (REV 1) 
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SGW-59346, REV 1 

WELL SUMMARY SHEET 
Start Date: 2/16/16 

Finish Date: 3/1/16 
Page! of ! 

Well ID: C9449 Well Name: 299-E27-26 

Location: 15 ft North of 241-C Tank Farm Project: 8 M-24 TPA GW Monitoring Wells FY16 

Prepared By: Camero~enner-Ash /Date: 3/2/16 Reviewed By: _:,_Tj_ ~f;,;T~~~~~l.~} ]Date: V-IJ' .... /{, 
Signature: (~.J /4,./j,l-__ Signature: ~ _),.~~A" 

CONS'lf{UCTION DATA ,/4'0LOGIC/HYDROLOGIC DATA 
f------ -------''-----~-----~ Depthin 1--.....,r.----r--- ---------~ 

Description Diagram 

4-in I.D. Schedule 10, 'Type /t/.-;· 
304/304L, 20-Slot (0.020 in.) &( /< 

Stainless Steel Screen: ----1--1~,a 

10-20 :~h-:::: ~:rado ¥mJ~~ 
Silica Filter Pack Sand: - --+--.~ 

229.5 - 281.0 ft bgs 

4-in I.D. Schedule 10, Type // 
304/304L, Stainless Steel Sump: 

274.98 - 280.00 ft bgs 

!Depths are in ft below ground surface. 

Borehole drilled with 
10 3/4-in OD casing from 

0.0 - 19.0 ft bgs 
and 

8 5/8·in OD casing from 
19.0 - 280.6 ft bgs 

All temporary drill 
casing was removed from the ground. 

Feet Gr,;::c Llthologic Description (ft bgs) 

270 _ ?i02lQi 225 - 270 Sandv Gravel (sG) 
_ }, __ .. Ji 270 - 280.8 Gravel (G) 

}'----r - c----' -:"!1---------------i _ Li();:) K·:::,YI----- ---- - - - --~ 
\ --....T'I---- ------- ---~ 
·'>-~ .. 280 - /;;;;!_i:,..,.~"1-2-80-.-8-- -280-.9-B_asa_ lt-------~ 

-
-
-

290-

-
-
-

300 -
-
-

310 -
-
-

-
-

320 -
-
-
-
-

330 -
-
-
-
-

340 -
-

-
-
-

350 -
-
-
-

H-4 A-6003-643 (REV 1) 



SGW-59346, REV 1 

BOREHOLE LOG I Page _t_ of ..l_ 
I Date: 2 t z:~ I I 1, 

Well ID: C C\44 ct I Well Name: ~ -ez.1- U, Location: 'Z.<i 1- C. To."'-'< 

Project: .8 ,r-t -'2- i..t T P ~ Gvl l"to .. ,tor; ~ I.A/4 It ~ Reference Measuring Point: G:,,~ .S ... ~ 
Sample v Sample Description Comments 

Depth 1---~------1 Graphic 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-
-
-
-
-

,;_ 

' -
-
-
-

lO- (, 
-
-
-
-

-
-

-
-
-

z.s-G 
-
-
-

3o-G 
-
-
-
-

35- ~ 
-
-
-

o. ecovery Max Particle Size, Reaction to Hi I Sampler Size, Water Level 

. ' .. 
_: ~ • • ·:: 1-!.F--'P_--=l..,_P-+~llO.:.,tl..J..::;1"'+-=c.nr-c..=,.,>-......,,..,.="'-ec·X'-',:_,-Z.a..,O::.,'-=-,_,_ ... (.,,'-"<....o'(!.:--=-rc..=,..:;:c=r-..:..c_ .. ..:..••c.:'--:...._T:....:o:.:o..:..l___;S::...-t.:...; .. ;:.:r-f"..,_·.::.,...._~·~,.,,"k..,_;...i. Cli~M 

• • • , : () : ~~:.;;""-.:'-c...•.;:..'"'-sd' ...... ::...,la,-=-·:...~~:;.:":..:c!.c...'·c...f;...=;.~_-..:..v-=c.:...... s'+_G\.:...;~:..:"'c:..•_u;;..c.::.;S::..L...> ,H::.a..::;JC,.:..:.lt--+---------------1 

s,,c • ~i:, so·t • .... _r,•c. c..,. ....... ,"l(".L .S\' ,/3 l~ ..... b "->"""'-'tc.s. c.ol•ha~ 

...... 1 

. . ' 
v-

~: _:_ ·:. ------------------- -+------------
... ·:•1---------------------+------------
. . · ·: . 0 -10' b... c;. {'., ..... b Sc. ... A,~~ 
'. :: : 6' ::·_;1---------------------+-... .,.,A"",...,..._ _ _.....t"ol,...tu...._,,-u,..,A.,___.,d'-=1.4::.:C..:::_T~c:;._-t 

"() ,",: ·. '. ,' 1---------------------+ ..... _,__,I ~'--',.;K:.....:,d..,1c:..r<.G-t=.:'--',.,"'""""''~.:;.c-,c:i~<::.1:..-:.,::.i._"'-1 

·: o:·. ·?.: 1----------------------++-c:...__,..J..._.: .... -="':..:-t .. ·__,c.;:.;;~;..;.;..'""-.. _4...:..-=c__:da=':JC!..!ll

: ·.Q t---------------------++"'a'-"f--'C:..,:o..a.J1;..:'fc;;,;A.:..""'..:..a.;.;"'.;:..o::...-f.:.:.;.:..o"....;.'..,..• _~_!>_•4-....:;'•~,. 

:_.;..:·.-.·_;~ 1------,--------------+-L,.....:;....,1,.J.c;-.,.rrir,e<>oc_,_r,..l<.....,_.>t'Y\y~,.L......;"(=------1 
....., r&l \S' b,,..s ~ S.:..,,J i>S•I. :t S;lt S•/• 

.. -:-6/·0 r~.-,,. '-"'I : .,.:,,.,..:(.,O ..... ....-1 s ... 1.. ..... -.L.1 .. :: : : .. l----'""'-'-""-="':..:....:....--<.:;..:.a::,.c:...:...-"C.lW<:::.=-t-...:c..;;:;.x.:;.:,.:c:...==----+-------------1 
S(;<"'.! '. v.fS- C. S SO¾ CS .,,,,,,.,.., <.odd 

' 0 -~. 01---=-'-='--......;....a...::;;.__;::...,::~--"',JO<..L:._c:;.."'-4~>=.:..:..:J=r--e.te..:Cl<lii.-+----------.-,., ,, --1 
.. :·. : :.1--_..:;s-=-.... ;_"'=-=e.."" ... ~·"''½''""'=-.c.1..,."'""",.~------------+--------.........,to,._Jcl,C-1'i--1 

':~ ~ ~;1------✓------=---------+-..>..L.. ~..:....10i..:....'_'o'-<,°'l-"s---=E....:.;"":=~=--=":..,,'~----l,(U-l'',.,"",n-'---l 
o · .. 7": f-4~~ .... , .... '1-.:..·:....:S::__' -~\,,._l-'<.:,,~-==2c...:O:....:..: ... .::,_=-__,S::..1;..1.1--\..:._...:l:..::<!....;.Ol\.:.:~=+--+-.::.:::/'-u'o~•l,_ ... ..:--c.:::o.::.;O '~~=!!"'-~•"-.i!J;·L!"'~",i,..:..· ----I 

• ·, • • ·• 6 • 1--_-__ s.;...;...; \_"t_:_...,._,_, \An-..:':"'..:..-_,,:,....,_lc....:..:.SA-......_.;,.,._,...:.\11..,_,, o:.;..""a...· ..... '-'°...;.."'°'-'•'-'l"'..:..:c.;.;..;u~iJ--+----------v----1 
•• O • ' ·: f-----=="2...=-=S::..'<..:.__'-l::....Ll::+,-u..J,,(,....¥.1.nl.i..::'•v.1~·~\..:IJ.L~="·-~·-:i.•'-Hl'h:a;O:::;IS:;_4-~-+------------1 . .-.q . (10 r;<.11 d~r \ ,, . . 1---__;_:_---'-..LJ.-L--=µ..Ll.<.J.---------+-------------1 . . ... 
. -:-; . . " t----&-'2.._S_'_¼-, ... -s--/i'r-1 _S_c. ____ d._'1_0_·1.--,,L~~-;-,t-i:_i_cc-+-------------1 

. - - (,,r ... --el : "'-1 !,Mo.><: 10 """'""' -CO 1, .....J~._ 

Reviewed By: 1,.l.!;a,(all) C.,n,, t1i1lY 
Title: ~ eo/ a:r ,~K I ✓ 

Signature: ~ - __ /:L_ ~ .0C... I Date:t.{'z'!.I 11. I Date: ff::, u$ (t.. 

I/ ( I // 

A-6003-642 (03/03} 
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BOREHOLE LOG I Page~of-2_ 

I Date: -it 'l °31 I t. 
Well ID: (C,44'1_ Lwell Name: Z.:t<\. e z. 7. u Location: '2.41· C'... \c,-K P-
Project: ,3 Zt.f c.~r:._,,, lJ -M JJ:,,Ri- TP.A G #0~~10,:""" W'e,11$ Reference Measuring Point: G ,-,, .... d. 5t...Jfe.-<.-

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

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

40- t, 0, :11; ...,., r-\o~"-c! : i:kc" .. ,... 
-0 

40 - SO'L • (,.,.~ ·" \l..t s.,..,._J ( q s) 10;,, G H ....... ~ '-I ,& "'""' ' nn 0 - .. <=<o t, s; .... J. T,~~ Sil'f (.,r::.vt. I ·. VF'~ - rP Tt,....,O - .. 0 . c~:,...-1 . 
" . . ,.-t,11 Sor f,.,I_ • ......,_~x : C...-- c.o ., .. ........i:,·c.. -

• r. ~ - , • . ~ ... ...c.: ~<:-vCS .a..o•I• c. 5-vc~ (_\,, <:..-~_,,,,_, ~vtM -
..,Jt11 

.., 

45- G 
.. ">odeJ r..o •/, _,.f:,r s .... b e...._..,.lcJ' . s• ~- CL..A ___ ; ., I ,y1, al,.,. • . ' ., 'l.S'< 4/'l Co1;w.... loro..-"' 1 l"\oHll /tr.,. " """ - .. . . . . A- . -

C> <.I 

- . . 
- 0 

So- G 
'fr. __.,.\fll, .. . ~o- 120' l,, •• c_ Sc.o16 ( s 1 ,,«-1, r ,, .. ei-..,cl -

- ~ i«fM' ,.. s T,.,.c:_ S ',11 . r.u.-1 : vFP -FP . ""ifi'" we I c .... ,tr! V'-ta x : I',,,,.,.-. c.o .,. 11\o.J,-,.. -
- . ' ,.. _ _,.,,.\c.r c...."' J. : '°""'<:.-1,CS , c+.O 4

/, CS-vCS 
0 0 "' ~or(.£.,.1 (.(J •/, -~~~; C. 5 .... b e."'qu lcr ss- G . . ~~,1 .. .., <;, y y (3 ( ol ;""-<- 6.r-.-i) -

- I) • 1110 rte( r,n. 

Jr...t -
• C, ..., 

0 - .. 
- 0 0 

C,o- l, . . · . . ; .. - 0 • • • , 
- .. - . • I) • 

, . - . . ' .. 
Co5- (;, 0 ' ' 

' 0 

- . 
' . . . - . . 

0 • 

- 0 . .. 
- ,. 

~1-()' 1- ,, ,.,.,.,. ... l -\-ti Cf 1- c.~.J '-' 9 It 10- c., 0 
' I ' . 

- .. 
'. -
' - Q 

b .. -
15- G .. 

. . o, . 
- . . . . . . - ' ·. .. . 
- ,o:- :· . . 

Reported By: (_.,_ """'<.ro .,, Pc"'~A-.s"" Reviewed By( <-!._n_y(U/1 Svr r\Vi€Y-
Title: (,v"Jt.~ ~ ( .,,,_,r.>,. ,·r,,r Title: u\1wt ct\, s r ~ J 

Signature: c~,- _1,)-~ I Date:'2/Z3/ /t,, Signatur{ I -,~/Jl!Jon--i--.. I Date: Of. O? ( t, 
I/ ( :J 

A-6003-642 (03/03) 
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BOREHOLE LOG I Page .2.. of:±_ 

I Date: '2./1.'l./ t, 
WelllD: CA4l!". lwellName: -z...:\~·EZ...,·"2-1.. Location: Z.t!l·C. 'te..-K 

Project: S A 2.-4 T Pt. G,L.J A'.AAl 'tr)f I """I \Ali\ 1 ~ Reference Measuring Point: C.ro........L s~ 
Comments Sample ....., Sample Description 

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

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

g9- ~ 

-
-
-
-

,5S- G 
-
-
-
-

~o- e, 
-
-
-
-

cts- G 
-
-

-
\00- (, 

-
-

-
-
-
-

\\0-6 
-
-
-
-

-
-
-

() . 
. • well Sode.!. ...._..,,c : """ .... , G.O•I, ...._f,·~ .,,~ .. .Aler . . . ..., 

·.:. C: : Sc......!: v---<:-vc.!. o,.n•(# ~c. rc-1,cs ..,.,,11-

. , . , , . • .- 5ot11!'A (.n•/, ....._f,, C:.-'- ~~ ... •~- '2. .~\' 

:_:.:::::.:.:::·: ~I~ (oliv<. \,.-a....-.) . !An KCl" f',c.,,.. . dn.. 
•. ::~• . : :~-:/:: : V 

/:\/).\· : p:~c_~:~n-,; :s~~ll \:ft~~:•~ ~~:: ~ 
:-.:::i::.•·~:• . --C·, 5h'l~tl._, n-io1'7+---: . .- :.~ ._. ·. :. ·:.. - . 

C.c:..s:-- . 
u 

(.,,\., ~ .... n~~ Ct>l'-'C~,L 

_. ••~ ~I nt' Cl..~-n I"' 
._, V 

i:-1 ...... , .... ~ . 
\JV 

\\{:_:/{; ___________ __________ -+--------------l 

{!:if 1f )-------------- --------+--------------l 
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1!1!!11---------------------+--------------l 
Reported By: ( ~,.0 "' Reviewed By:~rru-1 Sor,,~(,{ 
Title: b \OQ ,-5 .., Title: C\eol~1sJ; I J 

Signature: ~A I Date:c,/n/ ti I Date: O".> 0~ / L 

(I vv A-6003-642 03/03 
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SGW-59346, REV 1 

BOREHOLE LOG I Page ..!:L of .2_ 
I Date: :Z..I~/ t t. 

Well ID: (_~ U 4. '1 I Well Name: ~ct; -Ei 7 - t,.r,,, Location: '2..q l - (_ 

Reference Measuring Point (,,~.......J ~...S¾ 
Sample ~ Sample Description Comments 

Depth t-----..------1 Graphic t-,,..--....,....,..--,,.....-,--..,..,....--:::,..,-...,,.---,----=--~-,---:c:,---,----t-::---c-,,..--,---:::--=-....,....,..----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 Sampler Size, Water Level 
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-
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-
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· s.,, ... c!,.: • , ~!, _....,_ c:. s "''• IM .. i:.?' c.r1,. Ft 
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r--,aoQj).I if! ,Jr..l,,<t> I 

_,.. -r.o.,,, """':&:~ s ... 1c., ...... w . 1..sr4!'?. S.o1,-t s,.~ ... :r..-oor') 
;,,,_-f'o. ( ..._ ,.,, I I 

C,-r 0,,,. 01·.H 1,.,,., ...... I n ... .n~1..: 1~,.ct-l~b.Y ,:,a<1. 
'Jt• 

o•.. 01:1't.c. S,;,_,,.,_1: -z. /1~ Jib 
"°'-~ ., .... ·,•,• i · ~ .>. · II 0\ ~f tI: }j·----------------------... ':.;;.\""\,C.-=........;;-~_ ... _.,, .... ,(&.;;..,,.._· __ _.;_~ 
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·:.: .' .' C,.rc.vel : ~P~Mt> . ._c\l ,;.,. .. ,.A_ IMO.l< • 11. ......... . ' . 

. : •. 0 )!» 9 "/, ....... ,f ,·c... ' ~ .J l c; ~ ... d : ""' c; - • ,,. c:. 
0 • 

--- I. '•·«~,,/,._ ~ AL.- .. -u!. ,0-1- ~.~r 

.•. ,: ~.: 1--2==-----=s'-~"-----=';:.,f_:'?>:......i,(~ ~-=..:K.=-_o~\io.::"":...,,,.._lo::..'c..:"c..: .... ;_'..J,z..J, -..iv\1..;.i,,,"'u.{'.:.'-'f'.,_+-------------l 
.. . 
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• O .' '· • 1,..--..,e.l: 1·-r•,,· ...,el( Solu.l -"'•: (C,,..._ i,O•f, 

~ .. ~. 
0
•,

0

;,· v'--f:c..1~~.! ~.,_...d_; """"S-ue.c;. A- 1 .. c..,...._._..1 
.. 0 . 'o' " l'I 
_o.'. ·. ~ .. 1,,..,._.lnl (.,()•/, ... e.frc . 2..S'r' JI~ ~CA'k 
0, 0 • ' d , · · . 0 I;,.., \,,,-0...,-.. I · r.,.,. 

Title: ( oao h.. ;.S~ Title: 0-eQl (Jl I SL_ ' J 

Signature: &- I Date: OS 0") lb 
I 

A-6003-642 (03/03) 
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SGW-59346, REV 1 

BOREHOLE LOG I Page2._of...:J_ 

I Date: '2. / i. -i I '" 

Well ID: C~4 4 ei I Well Name: '2.~q-£.2-1 - 2,..G, Location: '2..4 1-C. T~-u r~ ...... 
Project: ~ A'l.l.t 1(-IA ~., .. ,tOf\"""\ W'tll~ Reference Measuring Point: f1 rn..,.N:1 s ..... f'C<..4L -Sample Sample Description Comments 
Depth Graphic 
(Ft.) Type Blows Log Group Name, Grain Size Distribution, Soil Classification, DeHth of Casing, Drilling Method, 

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

lc.o- G 'lOOv .... 1~1,~ o,;n:- r\e:tl.AA •, ~,,,.-. . 
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. ........ 
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~ \.SO I • l, (.,r ... ur.l l ·/, 1~~-, . l,,,..c; - ., 

Se.,..J.: ES,--¥-' c.s-vcs ..,. I I 'Sor1t' ~ C.O•/, -
t .. .,...,J:;c_ s ... ~ e. ......... ,.,_,.... '2. ~ ~ "'!>13 - - ( b,.,1.<. o I ; '-"' Iara~") .A o +-Kl (',,,.,. - .. , 

lf>S- (, ~o , "r{, . . 
-
- .. .. . ,, 

. '. - .. 
. . . - 0 

\(u)- (;, .. . ' 
' ' -

-
I 

-
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(.,, .,J 1/t'f V 
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•• 0 ' '2.c;y ?, fl t J.c.rto< 01;v-c:.. 1,.---·) h°'.:: He.I t"",. r... - 0 , ... 

IA<~ ,'S-\: . .. 
Reported By: C-.e."""'(ro ... Pc l'\V\.(/'-.A,."' Reviewed By: l ~ ("0.Y) C..0/'1'1 7tl f/ 
Title: ~, ... ~:Yr Title: qeo/ OJi 15 t.: I J - /? 

Signature: c':- .. -1~ I Date:212.1111, Signatu; e( {!;;Q; hf/,. ~- I Date:nr- o5 fl 
I ~ u A-6003-642 03/03 
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SGW-59346, REV 1 

BOREHOLE LOG I Page_Jg_of..::L 

I Date: u 1.?. / l C-

WelllD: c_c..44t;_ I Well Name: ze;"'l-cZ.i--ic. Location: -z4 1 _ c. 'Tc::;J'\I,< ,=-.,.,,. __ 

Project: 2:iM~ lP.A ..Mo"'l~to,:---. vt.\l(. Reference Measuring Point: etro--d.. ~ .... ~ 
Sample 

V 
Sample Description V 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~t Mineralogy, Me hod of Driving Sampling Tool, 
Max Particle Size, Reaction to I Sampler Size, Water Level 

2..0S- (:, O,-'\\'l;\C. .Mt.'tL-."": e.~ 
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- ,oo . ; . . . 
- ·., . . . . '. 0 -

2 2.s- (., 
• C, . . . . 'Z.lS - 2. '10' i.... ... Sa~u r .. ,--..1 ( ,(,'\ . . . . - :o ·.\,; SO"/., Sv r,..__ s :1'>/ r ... ,c. ,1 : \>P-sc. t;O<>/, l. - . . ,, . ·oo • floor <-~~ 1 ~A - x : 'Tl"l ~-- .rt.hf, ,,,..,Jw_ - o ·· · : 

- :o .: . . or_ e,. 1o,,,_,., .l:i .!, • ~ -"6 : LS· vc., ~-c.11 s.~~ 

1.30-- G ) ¢/~· $0 .,. v...J.,c. 5-" c::vtc. ... \er "t -5 ~ ~ 'i 1'4, 
•' 0 ,~... "'· ,) -- . . ::0 . .1;""- o- ,No i-tll ('J'V\ . - ,~~-

o .:- 0 
- c,: 0 · , •. 

. . :•ooc u>, 1.>0, \...~ !, L- -l : L -.o..>< ·. 1...0 ...... -. - o ... ~~LG ~~ .. ., . -FP- c..P ~ '2.. s \" - ~o· · -s;, · 
( Y' . .. . ... 

....:= ""' 2~- G 
I): .~o . .: '31,& d~ o\ :.-
.'C,."o. : .~ 

- ~O} /5>J 2. ~ S r b..:, fn.rA _., • -1'""""": 100 ...... - ... oo V 

- D ·: ()CJ ·o·· - : .•. · .. 
7...1/0- C, ., .· a l' 6) 2.i+O' 1,, .. .., n-•ll.,.c:. Q ·.; · ... · 

ti)., 2,.40' i.. .. " ( ....-eve.I : J, -y : ~---- ... 
()T.., :240.1' . . b • ,O 2.o ........ of\.!.~ ...... -~ ....... ---c.,. - · O.'. . o . -Z..SY 3/'2. ( ,-, 1,,,,1>.j .. \ 

V ~s. {) - . · .'o · : .,__..,. ,,,, ... i"" 'to ctu,. 5~. ~--" f:', ..... - T4Tl°j . . 0 . . ' V V V , 
l,,n- Lnl, • { /OO n lll.l + ) '2.IZZ/IC. o .:o . ,J_ ..J>i :),f . - •o-: o :.: ..., 

0 .. ... . • 0 

Reported By: Cc.""'-<r o"' 17e"'"'·n-k"' Reviewed By: (Cl.oral, _<.ii),' / /1':,, C ,,-

Title: ~OV'"l { .YT' Title: creo,~,sr I j 
__, 

Signature: r-:. ,(,L tl,?, I Date: 'Z.f'Z.)(t"' Signatu~ :, ½;.-, ~ t!:J:-J ,,t,,-yJ,,... I Date: et, o3 II. 
I - u u 

A-6003-642 (03103) 
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SGW-59346, REV 1 

BOREHOLE LOG I Page_:]_of2._ 

I Date: 7.. /'2-7:./ IC. 

Well ID: CA 4f.fC::, I Well Name:'2ct'l.-f.1.1·'t.G. Location: 2c; l-C.. T c.n 1.-<. fc.,._ 
Project: 2> M'2..L-l if',.. 61.J Ao-,~t,,r:""' we\1~ Reference Measuring Point: c;, ,.Q..,.."<. ~""~c.e.-

Sample 
V 

Sample Description 
-

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

No. Recovery Color, Moisture Content, Sorting, Angulari~tMineralogy, Me hod of Driving Sampling Tool, 
Max Particle Size Reaction to I Sampler Size, Water Level 
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F fl_ s.c_. • .,..,_.,. : Ln ~ -o ··· I' - -1' - )· . .. tJ'. 
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- .. . .• o .. 
0000 

- o··. ~:.c 
- otJ -• . (;, - .. . · 

·a ·· . 
270- L . ·o•·: 

, : 'o :,c;; 
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~i 
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Z7S - to 
. \,,.,0.11 ""·-<..c...l 50 •/, ..A-J,c , ,... S,,,,.1.oc.~ .. 1.- . . 

1>1 z. (.,,,.. P1 1~/~I.. vbn,...."J, r;>_o 'l.~r <LrK - r&~ " 
..., V , 

- We:t. 

~ - . ~ 'fo-6.1 f)..n-W!~ 1BO}~' {;). 2. rs ' h ..... ,.,-1,,,\,.(.,,.~ 7 \CJ).-...., - "' C "l-lt."'t-llv ") 7,so- G o· o·o'"· 
bi1c::t 2.M .~ I bo, s ~ ... ).,,11 lo\-r- lit i)fa'' C-°'-S1yy;. : ~0. (,,,,' - ~L-. o ,r1-<. ·r. ~- t1f~ •JYO. ~' l,.';,; (-z./1" //6 l --- ,, 
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CavnJI' SD,<n<11e ( Reported By: Reviewed By: 

(-,eolr>a ~ °'.<JD\ (A IC.., 
' J Title: 

~ ., Title: 
~ 

Signature: {~ /~ I Date:7-121 J IC- Signatur~: ~ /LI @v, .r-./7- I Date: fh u~ It, 

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

Borehole Information: 

SGW-59346, REV 1 

299-E27-26 (C9449) 
Log Data Report 

Log Date: 2016-02-24 Filename: C9449_HG-NM_2016-02-24 Site: WMA C 

Coordinates WA St Plane DTW1 (ft): 240 DTW Date: 02122116 

North m East m Drill Date TOC2 Elevation Total De th ft 
NIA NIA 02102116 NIA 280.6 

Casing Information: 

Diameter (in.) 

Casin2Tvpe Drill Tvpe Stickup (ft) Outer Inside Thickness (in.) Top (ft) Bottom ( ft) 

Threaded Steel Cable 0.1 10 314 9 112 518 0.1 19 

Becker dual 
Becker Hammer I.I 6 114 6 118 I.I 280 wall, inner 

Becker dual 
Becker Hammer 0.7 9 8• 112• 0.7 280 wall, outer 

*Estunated Values 

Borehole Notes: 

This borehole is a replacement well for 299-E27-07 (A4816). 

The onsite geologist provided the total depth and casing depth. A starter casing was drilled with the cable tool 
method to 19 ft . The logging engineer measured casing stick-up and casing diameter of the starter casing and inner 
dual wall casing (rounded to the nearest 1/ 16-in.). The outer dual wall casing was not sufficiently accessible to 
allow for measurement of the inside diameter or casing thickness and were therefore estimated. Water inside the 
casing was measured by the logging engineer. The maximum logging depth achieved was 280ft. 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: 

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

Gamma IL 

10129/15 

HGLP-CC-130, Rev. 0 

Gamma IH 

10121/15 

HGLP-CC-131, Rev. I 

Gamma4M 

I 0120115 

HGLP-CC-129, Rev. 0 

Type: 60% HPGe SGLS3 

Serial No.: 47-TP3221 IA 

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

Type: NMLS4 

Serial No. : H310700352 

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

Type: NMLS 

Serial No. : H340207279 

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

H-12 
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SEJ 
SGW-59346, REV 1 

Stoller Newport News Nuclear 

Logging System: Gamma 5T Type: 60% HPGe SGLS5 

Effective Calibration Date: 01 /13/ 16 Serial No.: 54-TP13441B 

Calibration Reference: HGLP-CC-134, Rev. 0 Logging Procedure: SGRP-PRO-OP-53010, Rev. 0 

SGLS Log Run Information: 

Lo2Run 2 3 Repeat 8 9 Repeat 

HEIS Number 1013097 1013098 1013099 1015856 

Date 02/17/16 02/ 17/16 02/24/ 16 02/24/16 

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

Start Depth (ft) 0.0 0.0 18.0 90.0 

Finish Depth (ft) 20.0 4.0 280.0 120.0 

Count Time (sec) JOO 100 100 200 

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 
C9449FTB2016 C9449FTB2016 

Pre-Verification AL295CAB AL295CAB 0224A V000CA 0224A VOO0CA 
Bl Bl 

Start File AL295000 AL295021 AD00l800 BD009000 

Finish File AL295020 AL295025 AD028002 BD0l2000 

Post-Verification AL295CAA AL295CAA BVOOCAAJ BV00CAAI 

Depth Return Error (in.) NIA 0 NIA 5.0 high 

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: 

Lo2Run I 4 Repeat 5 6 Repeat 
HEIS Number 1015857 10 15858 1015859 10 15860 

Date 02/ 17/ 16 02/17/16 02/23/ 16 02/23/ 16 

Logging Engineer Spatz Spatz Spatz Spatz 

Start Depth (ft) 0.0 0.0 18.0 80.0 

Finish Depth (ft) 20.0 4.0 240.25 102.0 

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 AH240CAB AH240CAB DMAA2CAB DMAA2CAB 

Start File AH240000 AH240081 DMAA2000 DMAA2890 

Finish File AH240080 AH240097 DMAA2889 DMAA2978 

Post-Verification AH240CAA AH240CAA DMAA2CAA DMAA2CAA 

Depth Return Error (in.) 0 0 0 1.5 low 

Comments None None None None 

2439 Robertson Drive • Richland, WA 99354 • Telephone (509) 946-6455 • www.stoller.com 



SEJ 
SGW-59346, REV 1 

Stoller Newport News Nuclear 

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: 

Analyst P.D. Henwood Date 03/10/16 

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

A casing correction for a 5/8-in. thick casing was applied to 19 ft and 3/4-in. for the remainder of the borehole. The 
3/4-in. thick casing is an estimate as the thickness for the Becker dual wall outer casing could not be accessed for a 
measurement. Both gamma and moisture measurements reflect reduced count rates at casing joints that occur at 
10 ft intervals. No additional correction is applied to the thick casing joints where the thickness exceeds 1.1 in. 

A correction for water was applied below 240 ft . 

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 1L20151029 and 
5T20160113, using an efficiency function and corrections for casing and dead time as determined by annual 
response checks. 

NMLS data are reported in counts per second as there is no calibration for casing sizes used in this borehole. 

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

Results and Interpretations: 

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

MDLs for manmade uranium (Pa-234m and U-235) are also plotted as these radionuclides were detected in nearby 
groundwater well 299-E27-07 that is approximately 25 ft away. The MDLs for this well (299-E27-26) ranged from 
16 to 20 pCi/g and approximately 2.5 pCi/g for Pa-234m and U-235, respectively for a 200 second count time 
(repeat log) . The MDLs in well 299-E27-07 for Pa234m and U-235 ranged from 12 to 15 and 1.5 to 2.0 pCi/g, 
respectively (200 second count time). The differences in the MDLs from the two boreholes are attributed to the 
thickness of the respective casings. Of the 11 detections of Pa-234m in 299-E27-07 between 93 and 108 ft, only 
three were at or above the current MDLs (i.e., 16 pCi/g) in 299-E27-26 . These detections were measured at 16.3, 
16.8, and 20.7 pCi/g. Therefore, the current log data for 299-E27-26 are not definitive as to whether manmade 
uranium exists. Eight detections occurred below 16 pCi/g in 299-E27-07. This depth interval (93 to 108 ft) appears 
to correlate with slightly elevated moisture indicated in 299-E27-26. Ifmanmade uranium is present in pore fluid, 
concentrations could be several hundred ppm near the MDLs. 

Co-60 was detected in 299-E27-07 in 2008 from 133 to 136 ft , 150 to 158 ft, and at several other depth locations 
deeper in the borehole. No Co-60 was detected in this current logging event in 299-E27-26. Either no Co-60 exists 
or it has decayed below MDLs. 

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. 

6 Hanford Gamma Unit H-14 
A SUBSIDIARY OF HUNT11, GTJN INGALLS INDUSTRIES 
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Stoller Newport News Nuclear 

List of Log Plots: 

Depth Reference is ground surface. 

Manmade Radionuclides (0-300 ft) 
Natural Gamma Logs (0-160 ft) 
Natural Gamma Logs (150-310 ft) 
Combination Plot (0-120 ft) 
Combination Plot (110-230 ft) 
Combination Plot (220-340 ft) 
Combination Plot (0-300 ft) 
Total Gamma & Moisture (0-300 ft) 
Total Gamma & Hanford Gamma Unit (0-300 ft) 
Repeat Section of Natural Gamma Logs (0-4 ft) 
Repeat Section of Natural Gamma Logs (90-120 ft) 
Moisture Repeat Section (0-4 ft) 
Moisture Repeat Section (80-102 ft) 

H-15 
A SUBSIDIARY OF HUNT11, Gl:JN INGALLS INDUSTRIES 
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299-E27-26 (C9449) 
Staller Newport News Nuclear .-. .. .--

Total Gamma & Hanford Gamma Unit 
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299-E27-26 (C9449) E3 
Stoller Newport News Nuclear 
A5"blldif,yol..,_,_lngollo_ 

Repeat Section of Natural Gamma Logs 
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299-E27-26 (C9449) 
Stoller Newport News Nuclear 
A5"blidiooyol,_,. logolll-

Repeat Section of Natural Gamma Logs 
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299-E27-26 (C9449) 
Moisture Repeat Section 
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299-E27-26 {C9449) 
Moisture Repeat Section 
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SURVEY DATA REPORT Request No. 
163-069 

Project No. Title File No. 

BP-5 Well C9449 (299-E27-26) Final Survey 2ET12R26 

Job. No. Prepared By Date Reviewer 

CACN: 303595-JPRC N.P. Fastabend 4/18/16 UM 
DESCRIPTION OF WORK DISTRIBUTION SDR PLOT DWG 

Obtained final coordinates (C/L Casing) and Survey File OR 
elevations of BP-5 Well C9449 (299-E27-26) J.D. Mehrer 1 
located on northeast side of 241 - C Tank Farm in 
200E Area. K.M. Whitley 1 

J.L. Smoot 1 

J.B. Geiger 1 

Horizontal Datum: . WCS83S/91 (Meters) B.J. Howard 1 
Vertical Datum: NAVD88 (Meters) 

A.J. Green 1 

SURVEY RESULTS AND COMMENTS 

See Attached Well Survey Data Report Sheet 

FOR OFFICE USE ONLY 

OR Doc Type: WMU Code(S): 

A-6006-495 (REV 1) 
H-36 
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WELL SURVEY DATA REPORT 

Project: Prepared By: Neil P. Fastabend 

Company: CHPRC 

Date Requested: Requestor: 
04/13/16 James D. Mehrer (CHPRC) 

Date of Survey: Surveyor: 
04/18/16 Lawrence B. Munnell (CHPRC) 

Fluor Hanford Point of Contact: Survey Co. Point of Contact: 
Neil P . Fastabend 

Description of Work: Horizontal Datum: NAD83(91) 
Obtain final survey coordinates (C/L Casing) 

Vertical Datum: NAVDBB and elevations of Well C9449 (299-£27-26) 
located on northeas t side of 241-C Tank Farm Units: Meters 
in 200E Area. 

Hanford Area Designation: 200E 

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

Washington State Reference Network 

Vertical Control Monuments: 

2E-115 (CHPRC) and 2E-134 (CHPRC) 

Well ID Well Name Easting Northing Elevation i;• \r~asi~~;f~ 
C9449 299-E27-26 575218.04 · 136624. 88 · Center of Casing 

195.248 · "X" on Rim 

194.511 · Brass Survey Marker 

~,1 ,,. , V"f~t: \ t~r~. 
Note~: 

194.94 1 · Top Inner 4in 
Casing,North Edge 

"X" on Rim elevation taken on north edge rim of outer 6" stainless steel casing. 
Brass Cap Elevation taken on top of domed brass cap in concrete. 

Equipment Used: Trimble RB RTK GPS 
Tri mbl e DiNi 12 Level 

Surveyor Statement: 

I , Lawrence B. Munnell , a Professional Land Surveyor ~cU. M(). 
registered in the State of Washington ~,of W~11:'_,; 

~ (Registration No. 16216), hereby certify .Jj J J]l i~ ~ 
this report is based on a field survey t·.r.a tM II Ii -:-5,,'i', 7..,.\'V~ 
performed by me, or under my direct ~4~- ' supervision. 

C \ f'l..~
0 

A. 16216~ ~ 
~~!...-~'-.., .... ... 

'/-18·//, 

H-37 A-6003-659 (04/03) 




