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Metric Conversion Chart 

Into Metric Units Out of Metric Units 

ff you know Multiply by To get ff you 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. ki lometers 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 milli liters mi lliliters 0.034 ounces 

tablespoons 15 milliliters liters 2.113 pints 

ounces 29.573 mill iliters 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 mi ll ibecquerel 0.027 picocurie 
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1 Introduction 

This Borehole summary report is written to provide a general overview of the well drilling and 
construction activities that were performed during the installation of five new groundwater monitoring 
wells at the Hanford Site. The new monitoring wells are located in the 200-UP-1 Groundwater Operable 
unit (OU) of the 200 West Area, and the 200-BP-5 OU and 200-PO-1 OU of the 200-East Area of the 
Site. The document controlling the installation of the new wells is SGW-57811 , Description of Work for 
the Installation of Five Groundwater Monitoring wells to support M-24 TPA Work in FY2014. A map of 
the Hanford site for reference is shown in Figure 1-1. 

The wells were drilled, constructed, and developed during the period of July 23 , 2014 through January 19, 
2015 by StillWater, LLC under the direction of CH2M HILL Plateau Remediation Company (CHPRC). 
Well-site geology and well drilling and construction documentation services were provided by GRAM, 
Inc. and Stoller Newport News Nuclear (SN3) provided geophysical logging services. 

1.1 Purpose and Scope 

The installation of these five wells supports Ecology et al. , (1989), Hanford Federal Facility Agreement 
and Consent Order (hereinafter referred to as the Tri-Party Agreement) and will be in compliance with 
both Resource Conservation and Recovery Act of 1976 (RCRA) and Comprehensive Environmental 
Response, Compensation, and Liability Act of 1980 (CERCLA).The M-24 TPA milestone requires the 
installation of groundwater monitoring wells to improve or supplement groundwater monitoring networks 
across the Hanford Site. Four of these wells were replacement wells and one was a new well. In the 200 
West Area wells 299-W18-260 (C8925) and 299-W22-113 (C8943) were drilled to replace existing wells 
that have gone dry or are going dry. The reason for the existing wells going dry is due to the declining 
water table. Well C8925 located near Waste Management Area (WMA) U replaced well 299-Wl 8-30 
(A4942). Well C8943 located near WMA S-SX replaced well 299-W22-49 (B8813). 

In the 200 East Area wells 299-E25-237 (C8922) and 299-E33-360 (C8923) were drilled to replace 
previously existing wells. Well C8922 located south of WMA A-AX and southwest of the 242-A 
Evaporator replaced well 299-E25-236. Well C8923 located north of WMA BY replaced already 
decommissioned well 299-E33-18. Well 299-E33-18 was decommissioned because it was Washington 
Administrative Code (WAC) non-compliant, the well extended through the perched water zone, and it was 
believed that it was an accelerator for contamination of the perched zone entering the confined aquifer. 
Well 299-E33-361 (C8924) is a new multi-purpose monitoring well drilled southeast of WMA BY. 

Table 1-1 provides the well names, well identification numbers, Washington State Department of Ecology 
(Ecology) well tag numbers, and drilling dates of the five wells presented in this report. Well Summary 
Sheets, Borehole Logs, Geophysical Log Data Reports, Variance to Construct, photo logs, and Final Civil 
Survey Reports for each well , if applicable, can be found in Appendices A (C8922), B (C8923), C 
(C8924), D (C8925), and E (C8943) respectively. Well locations can be found in Figure 1-2. 

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

Drilling Date Washington 
Well ID Department of Ecology 
Number Well Name Start Finish Well Tag 

C8922 299-E25-237 November 10, 2014 January 19, 2015 BIN 147 

C8923 299-E33-360 July 23, 2014 October 29, 2014 BIF 391 

C8924 299-E33-361 August 13, 2014 November 5, 2014 BIF 390 

C8925 299-W18-260 August20, 2014 November 25, 2014 BIN 148 

C8943 299-W22-113 July 23, 2014 October 8, 2014 BIF 362 

1-3 
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2 Drilling, Sampling, and Well Construction Activities 

This section is a summary of the field activities associated with wells 299-E25-237 (C8922), 299-E33-
360 (C8923), 299-E33-361 (C8924), 299-W18-260 (C8925), and 299-W22-113 (C8943). 

2.1 General Information 

With the exception of the well construction variance discussed in this section and in Section 2.2.3, the 
new wells were constructed in compliance with WAC 173-160, Minimum Standards for Construction and 
Maintenance of Wells, and the CHPRC construction specifications in SGW-57811. Well drilling and 
construction activities were documented 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. Sampling activities for this project are outlined in DOE/RL-2014-30, Sa,npling and 
Analysis Plan for Installation of Single-Shell Tank Waste Management Area S-SX RCRA Monitoring Well 
299-W22-Jl3 and Single-Shell Tank Waste Management Area U RCRA Monitoring Well 299-W/8-260 
and SGW-57810, Sampling Instruction for Conceptual Model Refinement during the Drilling of Wells 
299-£25-237, 299-£33-360, and 299-£33-361 in 200 East. A variance was obtained from Ecology for the 
construction of C8924 to allow for a natural formation cave in. The referenced well construction variance 
is included in Appendix C. 

2.1 .1 Drilling, Sampling and Borehole Logging 

Drilling - The drilling activities of each borehole occurred in two stages. Each borehole was drilled with 
either a Bucyrus Erie 22-W or a Bucyrus Erie 60L cable-tool drill rig, operated by StillWater, LLC to 
install the starter casing. Drilling of the starter casing was performed using 8 5/ 8-inches (in) to 11 -in drive 
barrel drill bits, and carbon steel temporary starter casing of either 11 ¾-in or 13 7/win outer diameter 
(OD), with casing size based on the design of the well. 

Following installation of the Starter casing, secondary carbon steel temporary casing of either 8 5/s-in or 
11 15/win OD was used based on the design of the well, to reach a predetermined total depth (TD) or to 
the basalt. The casing was telescoped within each borehole to facilitate drilling. Each borehole was drilled 
with a drive barrel drill bit ranging in diameter from 5 7/win to 9 ¾-in. All temporary casing was removed 
from the boreholes during well construction. 

Sampling - In accordance with the DOW (SGW-57810) and CHPRC procedures previously mentioned, 
geologic archive grab samples were collected at 5-ft intervals and at major lithology changes throughout 
each of the boreholes. Archive samples were placed in labeled pint-sized glass mason jars and labeled 
chip tray compartments for storage. Additional grab samples were collected from the aquifer at all wells 
as dictated by the DOW for sediment size distribution samples (hereinafter referred to as sieve samples). 
These samples were collected at 5-ft intervals and composited into one sample. Sieve analyses were 
performed to indicate sediment size distributing following SGRP-PRO-OP-50037 (GRP-EE-05-1.21), 
Particle Size Distribution of Soil- Wet Sieve Analysis. 

Groundwater samples were collected from four of the five boreholes during drilling in the saturated zone. 
When rriore than one water sample was requested, water samples were collected in 20-ft intervals. Soil 
samples were collected at two of the five boreholes, using a split spoon sampler, during drilling. At three 
of the boreholes a waste grab sample was collected at the top 5 ft of the aquifer for waste profile 
characterization. In accordance with the DOE/RL-2014-30, SGW-57810, and SGRP-PRO-SMP-50060 
(GRP-FS-04-G-028), Field Characterization and Treatment Monitoring Activities Groundwater Sampling 
all samples were collected by CHPRC Nuclear Chemical Operators (NCO). 

2-1 
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Geophysical Logging-Geophysical logging was conducted by the CHPRC subcontractor, SN3. All 
boreholes were logged using a Spectral Gamma Logging System (SGLS) to identify natural and man­
made gamma-emitting radionuclides and a Neutron Moisture Logging System (NMLS) to detect moisture 
within the vadose zone. A casing string was logged prior to downsizing the casing and after drilling was 
completed. 

2.1.2 Health and Safety Screening 

Radiological Field Screening - Prior to drilling, four of the five proposed well locations were identified 
as having a "low radiological hazard potential" in the vadose zone by CHPRC' s Radiological and Safety 
organization. For the Four wells C8922, C8924, C8925, andC8943 radiological surveys were conducted 
twice daily, once in the morning and once in the afternoon, during drilling until water was encountered or 
until a known contaminated depth was encountered on C8922. Once water was encountered continuous 
radiological coverage was required for all wells. 

Well C8923 required full time radiological coverage throughout the entire drilling and construction 
process. It was expected to see radiological contamination at this well based on surrounding wells. 
A radiological control technician (RCT) performed radiological surveys of the drill cuttings, geologic 
samples, temporary casing, samples, development pumps, gloves, drill rig, and driller's control station 
using standard radiological field screening instruments. 

During drilling and well construction activities radiological contamination was encountered at C9822 and 
C8923. The details are discussed in Section 2.2. 

Air Monitoring for Volatile Chemicals -Air quality monitoring was performed twice daily, once in the 
morning and once in the afternoon, to check for volatile organic compound (VOC) contamination. Using 
a photo ionization detector, areas that were monitored for VOCs include the drillers' breathing zone near 
the wellhead, at the well head, any fresh drill cuttings, and geologic samples. 

Varying amounts of VOCs were detected during drilling activities at C8922, C8923, and C8925. Details 
are discussed in Section 2.2. 

2.1.3 Well Construction and Development 

Screen and Casing Materials -The wells were constructed of 8-in inner diameter (ID) or 4-in ID casing. 
Casing was one of schedule 10, Type 304/304L stainless steel blank, schedule 10, Type 3 l 6/3 l 6L 
stainless steel blank or schedule 40 polyvinyl chloride (PVC) blank casing. Screens were either schedule 
10, Type 316/316L or schedule 10, Type 304/304L continuous wire-wrap, stainless steel screen. One of 
the following slot openings were used for the five wells; 20-slot (0.020-in slot opening), 40-slot (0.040-in 
slot opening), or 65-slot (0.065-in slot opening). Either a 3-ft sump or a cap of schedule 10, Type 
316/316L or Type 304/304L stainless steel was used below the screen. 

The construction materials for each well will be discussed in greater detail in Section 2.2. 

Well Completion -The lower portion of the boreholes C8922 and C8925 were abandoned using 0.75-in 
bentonite chunks prior to installing the well screen and permanent casing in the boreholes. 

The filter pack size was determined by the sieve samples, geologic borehole logs, and intended well use. 
Both C8922 and C8943 have a filter pack consisting of 10-20 mesh Silica Sand. Both C8923 and C8924 
have a filter pack consisting of 8-12 mesh Silica Sand. C8925 has a filter pack consisting of 10-20 mesh 
Silica Sand and 16-30 mesh Silica Sand. During placement of the filter pack, at 10 ft intervals the screen 
was surged using a dual surge block. The filter pack level was monitored while surging to make sure that 
overlap between the temporary casing and the sand was maintained and to achieve CHPRC well 

2-2 
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development specifications. Well development specifications are defined as the sand settling less than 
0.10 ft in 15 minutes of surging. 

The annular seals for C8922, C8924, C8925, and C8943 were constructed with a combination of 0.375-in 
bentonite pellets, medium bentonite chips, 8-20 mesh #8 granular bentonite (crumbles) and 0.75-in 
bentonite chunks and were placed immediately above the primary filter pack to approximately 10 ft bgs. 
Placed directly above the bentonite seal to approximately 2 ft bgs was the cement surface seal. The 
annular surface seal consisted of Type I-II Portland Cement grout. The final few feet, as well as the well 
pad were constructed with High Strength Concrete. 

C8923 was constructed with 0.375-in bentonite pellet seal followed by a cement seal of Type I-II Portland 
Cement to seal off the lower water table from the perched water table. Following the cement seal another 
bentonite seal of medium bentonite chips was added to approximately 10 ft bgs . The Type I-II Portland 
Cement grout surface seal was placed directly above the bentonite seal to approximately 2 ft bgs. The 
final two feet, as well as the well pad, was constructed with High Strength Concrete. 

The permanent casing was surrounded by either a 10-in ID or 6-in ID stainless steel outer protective 
monument with the Ecology unique well number on it. A 6-in thick concrete pad constructed was built 
around the wellhead. The concrete pad for each well was 4 ft by 4 ft and a brass marker indicating the 
well name and ID was embedded in the pad. The monument has a cap that is able to be locked. The 
wellhead was protected by 3-in diameter steel posts. These posts were set at each corner of the cement 
pad with a 3-ft stick up as required by the CHPRC well design specifications outlined in the Statement of 
Work (REQ-002681-12, The Installation of Four Tri-Party Agreement M-24 Wells, Plus One Optional 
Well FY 2014). 

For construction details see section 2.2. 

Final Well Development -After construction of each well was completed, final well development began 
using an electric submersible pump. Each well was separated into 20 ft development intervals and water 
was pumped while water quality parameters (turbidity, conductivity, pH, and temperature) were taken. 
Completion of a development interval was indicated when the turbidity read less than 5 nephelometric 
turbidity units (NTU) and the remaining water quality parameters stabilized. Development was performed 
in accordance with CHPRC procedure SGRP-PRO-OP-50024 (GRP-EE-01 -6.3), Well Development and 
Testing. An In-Situ Inc. LevelTROLL®1 700 pressure transducer/data logger was used to record the 
drawdown during development and recovery once the pump was turned off. See Table 2-1 for final water 
quality data for each well interval. 

Washington State Department of Ecology Well Identification - Each well received an Ecology unique 
state well identification number that was embossed onto a tag. All well identification tags were fixed to 
the protective monument. When the monuments were set all identification tags were set facing north. 
Identification numbers and their associated well can be found in Table 1-1. 

2.2 Well-Specific Information 

This section summarizes the drilling, air monitoring, sampling, geophysical logging, construction, 
radiological monitoring, variances, and development activities specific to each well. Well development 
information can be found in Table 2-1. Well completion, construction, and sample information are 
summarized in Tables 2-2 through 2-11. 

1 In-Situ Inc. LevelTROLL® is a registered trademark of In-Situ, Inc.®, of Ft. Collins, CO. 
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Table 2-1 Well Development Data Summary 

Initial Pump Average 
Water Intake Duration Flow Maximum Final Specific Total 

Well ID Date Level Depth Pumped Rate Drawdown Turbidity Conductance Temperature Gallons 
Number Developed (ft bgs) (ft bgs) (minutes) (gpm) (ft) (NTU) (µStem) pH (C) Pumped 

C8922 1/19/2015 295.36 317.42 39 20.970 0.12a 2.76 626 8.08 17.3 ~820 

C8922 1/19/2015 295.36 302.46 28 23.070 0.068 0.86 614 8.08 17.6 ~650 

C8923 10/29/2014 255.86 259.11 75 30.000 0.12 0.35 2050 7.69 17.5 ~2;280 

C8924 11 /4/2014 252.7 265.0 75 65.000 0.02 0.26 828 7.93 18.6 ~5,000 

C8925 11 /24/2014 237.0 264.78 211 10.000 13.48 4.15 380 8.24 17.99 ~2, 110 

C8925 11 /25/2014 237.0 254.77 214 12.000 2.58 2.69 384 8.14 16.6 ~2,570 

C8943 10/7/2014 232.7 243.00 304 6.250 0.78 5.01b 361 7.95 19.60 ~3,610 

C8943 10/7/2014 232.7 253.00 700 6.395 9.47 8.76b 376 8.03 19.66 ~5, 170 

a. These numbers represent a rise in water level instead of a drawdown. This may be an error in the Troll settings or the well may be producing more water 
than can be pumped to the surface. 

b. These turbidity values did not meet the requirements but were give a pass by the Buyers Technical Representative (BTR) due to the conditions of the 
development. · 

gpm = gallons per minute 

ft bgs = feet below ground surface 
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2.2.1 Well 299-E25-237 (C8922) 

Well 299-E25-237 (C8922) was installed between November 10, 2014 and January 19, 2015. The 
borehole was drilled to a total depth of 374.78 ft bgs . 

Drilling began on November 10, 2014 using a Bucyrus Erie 60L drill rig. The temporary casing used was 
11 7/s-in outer diameter (OD) carbon steel, box threaded casing. It was drilled using a 9 11 /win OD drive 
barrel drill bit to advance the casing to 208.66 ft bgs on November 17, 2014. The casing was downsized 
to 8 5/ 8-in OD carbon steel, box threaded casing. This casing was advanced to 373.78 ft bgs on December 
23, 2014, using four different drive barrel drill bits ranging from 5 7/win OD to 6 15/win OD. A hard tool 
drill bit of 6 ½-in OD was also used to advance the borehole at one point. 

A concentration of VOCs was detected above action levels during drilling activities at C8922. A level of 
7.1 parts per million (ppm) was measured while drilling on November 20, 2014, but was determined to be 
a non-issue by the industrial hygienist (IH) organization. 

Sampling at C8922 included soil samples collected for geologic archive purposes, soil samples collected 
for chemical analysis (hereinafter referred to as split spoons), water samples collected for chemical 
analysis , and sieve samples. All samples collected for chemical analysis were collected by NCOs. 
Geologic samples were collected by the field geologist at 5-ft intervals and at lithology changes 
throughout the borehole. Water was encountered at 295 ft bgs on December 1, 2014. Water sample I-011 
was not collected because an impermeable formation prevented recharge. Water sample I-012 was 
collected as a bail sample because of slow recharge rate that would not allow for pumping. 

For sample information see Table 2-2. 

A geophysical survey using SGLS and NMLS was conducted on November 18, 2014 from ground 
surface to 209 ft bgs through the 11 7/s-in OD casing. Another geophysical survey was taken from 208 ft 
bgs to 374 ft bgs using SGLS and NMLS on December 29, 2014 through the 8 5/ 8-in OD casing. The Log 
Data Report by SN3 for C8922 is included in Appendix A. 

Well completion operations were initiated on January 5, 2015 with extended depth borehole abandonment 
from 374.78 ft bgs to 332.3 ft bgs. A straightness test was then conducted using a 21.5 ft long, 6 5/s-in OD 
tester and passed through the borehole without binding. The well was set using 4-in ID schedule 1 OS type 
316 Stainless steel Sump and Screen and 4-in ID schedule 40 PVC blank casing. A total of 35.00 ft of 
type 316 stainless steel screen with 0.020-in apertures was used. Stainless steel centralizers were used; 
and placed at the bottom and top of the screen, as well as in 40-ft intervals above the screen. Well 
construction materials and associated depths are summarized in Table 2-3. 
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Table 2-2 Sample Summary: Well 299-E25-237 (C8922) 

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

11 /24/2014 1-001 A-0 260.40 - 261.90 Soil Split Spoon 
B2YPH1 , B2YPH2, B2YPH3, 

B2YPH4 

11 /24/2014 1-002 A-0 262.85 - 264.85 Soil Split Spoon 
B2YPH5, B2YPH6, B2YPH7, 

B2YPH8 

11 /25/2014 1-003 A-0 265.10 - 267.10 Soil Split Spoon 
B2YPH9, B2YPJO, B2YPJ1 , 

B2YPJ2 

11 /25/2014 1-004 A-0 267.90 - 269.90 Soil Split Spoon 
B2YPJ3, B2YPJ4, B2YPJ5, 

B2YPJ6 

11 /25/2014 1-005 A-0 270.20 - 272.20 Soil Split Spoon 
B2YPJ7, B2YPJ8, B2YPJ9, 

B2YPKO 

11 /25/2014 1-006 A-0 272.80 - 274.80 Soil Split Spoon 
B2YPK1 , B2YPK2, B2YPK3, 

B2YPK4 

11/25/2014 1-007 A-0 275.60 - 277.60 Soil Split Spoon 
B2YPK5, B2YPK6, B2YPK7, 

B2YPK8 

11/25/2014 1-008 A-0 278.90 - 280.90 Soil Split Spoon 
B2YPK9, B2YPLO, B2YPL 1, 

B2YPL2 

12/3/2014 1-009 310.50 Water Pump B2YPL3, B2YPL4, B2YPL5 

12/4/2014 1-010 326.08 Water Pump B2YPL6, B2YPL7, B2YPL8 

12/15/2014 1-012 366.19 Water Bailer B2YPM5, B2YPM6, B2YPM7 

12/15/2014 1-012 DUP 366.19 Water Bailer B2YPM2, B2YPM3, B2YPM4 
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Table 2-3 Construction Summary: Well 299-E25-237 (C8922) 

Borehole Static 4-inch Diameter, Well Materials Annular Materials 
Total Water 
Depth Level Material Interval (ft bgs) Screen Material Interval (ft bgs) Mesh 

(ft bgs) (ft bgs) Mesh Size 

374.78 295.36 PVC Blank + 1.98 - 291.00 N/A Concrete 0.0-2.8 NIA 

Stainless 
291.00 - 326.00 20 

Portland 
2.8 - 10.42 Type 1/ 11 

Steel Screen Cement 

Stainless 
326.00 - 329.02 N/A 

Bentonite 
10.42-37.79 Medium 

Steel Sump Chips 

Bentonite 
37. 79 - 46.36 ¾-in 

Chunks 

Bentonite 
46.36 - 74.76 8-20 

Crumbles 

Bentonite 
74.76 - 259.23 Medium 

Chips 

Bentonite 
259.23 - 285.43 8-20 

Crumbles 

Bentonite 
285.43 - 287.27 3/s-in 

Pellets 

Colorado Silica 
287.27 - 332.3 10-20 

Sand 

Bentonite 
332.3 - 334.1 3/s-in 

Pellets 

Bentonite 
334.1 - 372.04 ¾-in 

Chunks 

Natural fill 372.04- 374.78 N/A 

Radiological monitoring while back pulling casing for construction found contamination on one piece of 
the 8 5/s-in OD casing. Readings were found to be 3,000 disintegrations per minute (dpm) direct 
beta/gamma fixed . The casing was placed in a radioactive material area (RMA) to be disposed of. 

Well development at C8922 was performed on January 19, 2015 in accordance with SGRP-PRO-OP-
50024. A 3-horsepower (hp) temporary submersible pump was used for two development intervals of no 
greater than 20 ft. The geologist would take water quality parameter readings during development. 
Development continued until turbidity readings read less than 5 NTUs and the other parameters 
stabilized. A total of 1,464 gallons of water was removed during development. Results of development 
intervals are summarized in Table 2-1. 
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2.2.2 Well 299-E33-360 (C8923) 

Well 299-E33-360 (C8923) was installed between July 23, 2014 and October 29, 2014. The borehole was 
drilled to a TD of 272.8 ft bgs. 

On July 11 , 2014 drilling began on C8923 using a Bucyrus Erie 60L drill rig. The casing used was 13 7/w 
in OD carbon steel, box threaded casing. This casing string was advanced to a depth of 237.97 ft bgs 
using a 9 5/ 8-in OD drive barrel drill bit. The casing was downsized to 11 15/win OD carbon steel, box 
threaded casing. This string of casing was advanced to 259.05 ft bgs on September 3, 2014 using a 9 5/s-in · 
OD drive barrel drill bit. Once basalt was encountered the borehole was advanced with a hard tool drill bit 
of 9 ¾-in OD to a depth of 272.8 ft bgs on September 10, 2014. Casing was not used for this portion of 
the borehole. 

A concentration of VOCs detected above action levels, during drilling activities at C8923. A level of 5.0 
parts ppm was measured on September 9, 2014 while drilling. The readings were recorded after the 
drillers had used an aerosol spray near the borehole. The Ill took multiple readings and found the 
concentration in the work zone to dissipate over time. The Ill organization determined that no action was 
required and work could continue. 

Sampling at C8923 included soil sample collecting for geologic archive purposes, split spoon samples, a 
water sample for chemical analysis , and a sieve analysis sample for particle size distribution testing. 
NCO's collected the split spoon samples and the water samples. Geologic archive soil samples were 
collected by the field geologist at 5-ft intervals and at lithology changes throughout the borehole where 
radiological readings did not exceed background readings and a RCT permitted the geologist to collect 
the samples. Water was encountered in the perched zone at 225.97 ft bgs on August 7, 2014. Water 
sample interval 1-003 was bailed because of the lack of water available in the perched water zone. Water 
was again encountered at 254.20 ft bgs on September 2, 2014 below the perched zone. The sieve sample 
was collected throughout the zone of saturation from 256 ft bgs to 260 ft bgs. 

For sample information see Table 2-4 next. 

Table 2-4 Sample Summary: Well 299-E33-360 (C8923) 

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

8/7/2014 1-001 A-D 226.77 - 228.90 Soil Split Spoon B2XM87 

8/7/2014 1-002 A-D 233.39 - 235.79 Soil Split Spoon B2XM91 

8/11 /2014 1-003 235.19 Water Bail 
B2XM79, B2XM80, B2XM81 , 

B2XM82 

8/11/2014 1-003 DUP 235.19 Water Bail 
B2XM83, B2XM84, B2XM85, 

B2XM86 

A geophysical survey using SGLS and NMLS was performed from surface to 238 ft bgs between August 
12, 2014 and August 14, 2014 through the 13 7/win OD casing. Another geophysical survey using SGLS 
and NMLS was performed from 237 ft bgs to 272.67 ft bgs between September 11 , 2014 and September 
15, 2014 through the 11 15/win OD casing and the open-hole basalt. The Log Data Report SN3 for C8923 
is included in Appendix B. 
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Well completion was initiated on October 2, 2014 with a straightness test. The tester of length 20.37 ft 
and an OD of 8 5!s-in passed through the casing without binding but got stuck in the basalt and did not 
reach the bottom of the borehole. The tester was removed and hard tooling continued from October 2, 
2014 to October 16, 2014 to widen and straighten the basalt portion of the borehole. Multiple hard tool 
bits were used. 

Well construction took place between October 20, 2014 and October 28, 2014. On October 20, 2014 a 
final straightness test was conducted and passed all the way to the bottom of the borehole without 
binding. The well was constructed with 8 5/s-in. OD, schedule 10, type 304/304L stainless steel permanent 
blank casing and cap and schedule 10, type 3 l 6L screen. A total of 19 .93 ft of type 316L stainless steel 
screen with 0.065-in. apertures were used. Stainless steel centralizers were used. A centralizer was placed 
at about 8.5 ft from the top of the screen section, roughly the contact between the gravels and the basalt 
once set in place. Another centralizer was placed at the top of the screen as well as in 40 ft intervals above 
the screen. Well construction and associated depths are summarized in Table 2-5 next. 

Table 2-5 Construction Summary: Well 299-E33-360 (C8923) 

Borehole Static 8-inch Diameter, Stainless Steel Well 
Annular Materials 

Total Water Materials 

Depth Level Screen 
(ft bgs) (ft bgs) Material Interval (ft bgs) 

Mesh 
Material Interval (ft bgs) Mesh Size 

272.8 252.84 Blank + 1.97 - 251 .78 N/A Concrete 0.0-1 .40 N/A 

Screen 251.78 - 271.71 65 
Portland 

1.40 - 9.60 Type 1/11 
Cement 

Cap 271.71 - 272.18 NIA Bentonite Chips 9.60 - 224.00 Med. 

Portland 
224.00 - 238.84 Type 1/ 11 

Cement 

Bentonite 
238.84 - 248.05 3/a-in 

Pellets 

Colorado Silica 
248.05 - 272.50 8-12 

Sand 

Natural Fill 272.50 - 272.8 N/A 

Full time RCT coverage was required for C8923 as stated in the Description of Work (DOW) (SGW-
57811 ). While sampling the RCT found elevated readings of 6,000 dpm beta/gamma on the bottom of the 
A liner (235 .79 ft bgs) for split spoon sample I-002 collected on August 8, 2014. Appropriate actions 
were taken by all parties involved. During drilling on August 11 , 2014 the RCT found elevated readings 
of 4,000 dpm on drill cuttings but no action was taken since the action level is 5,000 dpm. On August 12, 
2014 the RCT found elevated fixed contamination readings of 4,000 dpm on the tools, again no action 
was required. While re-drilling the basalt the RCT found readings of 9 ,000dpm/100 square centimeters on 
one of the hard tool drill bits and 6,000 dpm/100 square centimeters on a second hard tool drill bit. Both 
hard tool drill bits were still being used at the time of the readings. During continued use of these bits, the 
elevated readings were reduced and no action to dispose of them was required. While constructing the 
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well on October 22, 2014 elevated readings of 7,000 dpm beta/gamma fixed were found on the surge 
block used for surging the screen. The portion of the surge block that had the elevated readings was 
disposed of in the ROLL-OFF box. While back pulling the 11 15/win OD casing on October 23 , 2014, the 
last three pieces removed found elevated readings with a max of 6,000 dpm beta/gamma, fixed , 10,000 
dpm beta/gamma, fixed , and, 118,000 dpm beta/gamma, fixed, respectively. All three pieces were sleeved 
and placed in the RMA to be disposed of. While back pulling the 13 7/win OD casing on October 28, 
2014, the second to last piece of casing found elevated readings with a max of 7,000 dpm beta/gamma, 
fixed. On the last piece of casing to be removed from the borehole elevated readings were found with a 
max of 24,000 dpm beta/gamma, fixed, and 400 dpm alpha, fixed. Both pieces of casing were sleeved and 
placed in the RMA to be disposed of. 

Well development at C8923 was performed on October 29, 2014 in accordance with procedure SGRP­
PRO-OP-50024. A 3-hp temporary submersible pump was used for one interval no greater than 20 ft, to 
develop this well. The geologist took water quality parameter readings during development. Development 
continued until turbidity readings read less than 5 NTUs and the other parameters stabilized. A total of 
2,280 gallons were removed during development. Results for the development are summarized in Table 
2-1. 

2.2.3 Well 299-EJJ-361 (C8924) 

Well 299-E33-36l(C8924) was installed between August 13, 2014 and November 5, 2014. The borehole 
was drilled to a TD of 277 .89 ft bgs. 

On August 13, 2014 drilling using a Bucyrus Erie 60L drill rig began on C8924. The casing that was used 
was 13 7/win OD carbon steel, box threaded casing. The starting casing was advanced to 64.29 ft bgs 
using an 11-in OD drive barrel drill bit. Casing was down sized to 11 15/win OD carbon steel , box 
threaded casing. The casing was advanced to a depth of 273.44 ft bgs on October 1, 2014 using two 
different drive barrel drill bits of 8 5/s-in OD and 9 ¾-in OD. 

There were no concentrations of VOCs that exceeded action levels at C8924 during drilling or sampling. 

Sampling at C8924 included; soil sample collection for geologic archive purposes, a soil grab sample for 
waste characterization, water samples for chemical analysis, and a sieve analysis sample for particle size 
distribution testing. The waste grab and water samples were collected by NCO' s. Geologic archive 
samples were collected by the field geologist at 5-ft intervals and at lithology changes throughout the 
borehole. Water was encountered at 255.24 ft bgs on September 24, 2014. 

See sample details in Table 2-6 below. 

Table 2-6 Sample Summary: Well 299-E33-361 (C8924) 

Sample Sample Sample Depth Sample Sample 
HEIS# 

Date Interval (ft bgs) Medium Method 

9/25/2014 l-002a 260.00 Soil Grab B2XNP3,B2XNP4, B2XNP5 

9/29/2014 1-001 264.44 Water Pump B2XNN2, B2XNN3, B2XNN4 

9/29/2014 1-001 DUP 264.44 Water Pump B2XNN5, B2XNN6, B2XNN7 

9/30/2014 1-003 272.97 Water Pump B2XNN8, B2XNN9, B2XNP0 

a. This sample was as a waste profile sample grab 
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A geophysical survey using SGLS and NMLS was conducted from ground surface to 64 ft bgs on August 
15, 2014 through the 13 7/win OD casing. A second geophysical survey was conducted from 63 ft bgs to 
275 ft bgs on between October 2, 2014 and October 6, 2014 through the 11 15/win OD casing. The Log 
Data Report by SN3 for C8924 is included in Appendix C. 

Well completion for C8924 was initiated on October 22, 2014 with a straightness test. The tester of length 
20.37 ft and an OD of 8 5/s-in passed through the casing and basalt without binding. Construction of the 
well took place between October 27, 2014 and November 3, 2014. The well was constructed using 8-inch 
ID schedule 10 Type 304 stainless steel blank casing and sump. A total of 20.01 ft of type 316 stainless 
steel screen with 0.065-in. apertures was used . Stainless steel centralizers were use; and placed at the 
bottom and top of the screen, as well as in 40-ft intervals above the screen. For construction details see 
Table 2-7 next. 

Table 2-7 Construction Summary: Well 299-E33-361 (C8924) 

Borehole Static 8-inch Diameter, Stainless Steel Well 
Annular Materials 

Materials Total Water 
Depth Level Screen 

(ft bgs) (ft bgs) Material Interval (ft bgs) 
Mesh 

Material Interval (ft bgs) Mesh Size 

' 

277.89 255.25 Blank + 1 .40 - 253.60 N/A Concrete 0.0-1 .60 N/A 

Screen 253.60 - 273.60 65 
Portland 

1.60 - 7.40 Type 1/ 11 
Cement 

Sump 273.60 - 276.60 N/A Natural Sluff 7.40 - 10.70 N/A 

Bentonite Chips 10.70- 66.00 Med. 

Bentonite 
66.00 - 1 09.30 8-20 

Crumbles 

Bentonite Chips 109.30 - 245.60 Med. 

Bentonite 
245.60 -249.00 3/s-in 

Pellets 

Colorado Silica 
249.00 - 276.0 8-12 

Sand 

An Ecology approved construction variance was issued for this well. The variance was issued due to a 
cave in of the natural formation against the permanent well before pouring the cement seal.. A copy of the 
variance can be located in Appendix C. 

Development of C8924 took place between November 4, 2014 and November 5, 2014 in accordance with 
procedure SGRP-PRO-OP-50024. A 15-hp temporary pump was used for one development interval of no 
greater than 20 ft. The geologist took water quality parameter readings during development. 
Development continued until turbidity readings read less than 5 NTUs and the other parameters 
stabilized. A total of 5,000 gallons of water was removed during development. Results for the 
development are summarized in Table 2-1. 
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2.2.4 Well 299-W18-260 (C8925) 

Well 299-Wl8-260 (C8925) was installed between August 20, 2014 and November 25, 2014. The 
borehole was drilled to a TD of 326.3 ft bgs. 

On August 20, 2014 drilling began with a Bucyrus Erie 22-W drill rig using 11 ¾-in OD, carbon steel, 
box threaded casing. The casing was advanced to 129.87 ft bgs using two drive barrel drill bits of 10 13/w 
in and 10 9/win OD drive barrel drill bit. Casing was downsized to 8 5/s-inch OD carbon steel, box 
threaded casing. The casing was advanced to 323.12 ft bgs and the borehole was advanced to 326.3 ft bgs 
on October 16, 2014 using a 7-in OD drive barrel drill bit and a hard tool drill bit. 

Elevated concentrations of VOCs were detected during drilling activities at C8925. On September 15, 
2014 a level of 2.6 ppm at the well head was detected. After continued readings that dropped below action 
levels the 1H organization determined the readings to be from the exhaust and drilling activities 
cocytinued. During sampling operations on October 7, 2014 and on October 8, 2014 concentrations of 
VOCs were detected at levels of 4.5 ppm, 6.6 ppm, and 7 .5 ppm. All three of these elevated readings were 
determined to be caused by the adhesive used on the green duct tape. The duct tape is used to strap the 
pump wires and data logger cable on the tremie pipe used for pumping the water.According to the 1H the 
tape has affected VOC readings in the past. The 1H organization determined no action was required and 
the sampling operations continued. 

Sampling at C8925 included soil grab samples for geologic archive purposes, a soil grab for chemical 
analysis used for waste profiling, water samples for chemical analysis, and a sieve analysis sample for 
particle size distribution testing. The waste sample and the water samples were collected by the NCO's. 
The geologic grab archive samples were collected by the field geologist at 5~ft intervals and at lithology 
changes throughout the borehole. Water was encountered at 236.06 ft bgs on September 18, 2014. One 
waste characterization sample was collected in the top 5 ft of the water table on September 22, 2014. The 
sieve sample was collected every 5 ft within the water table ( 45 ft) and composited into a single sample. 
Water sample I-002 was bailed due to there being only 5 ft of water available for the sample. 

For sample information see Table 2-8 next. 

Table 2-8 Sample Summary: Well 299-W18-260 (C8925) 

Sample Sample Sample Depth Sample Sample 
HEIS# 

Date Interval (ft bgs) Medium Method 

9/22/2014 1-001 a 239.95 Soil Grab B2XPL9, B2XPM0, B2XPM1 

9/22/2014 1-002 247.00 Water Bail B2XPM2,B2XPM3, B2XPM4 

10/2/201.4 1-003 264.90 Water Pump B2XPM5, B2XPM6, B2XPM7 

10/8/2014 1-004 285.10 Water Pump B2XPM8, B2XPM9, B2XPN0 

10/14/2014 1-005 289.50 Water Pump B2XPN1 , B2XPN2, B2XPN3 

10/20/2014 1-006 324.30 Water Pump B2XPN4, B2XPN5, B2XPN6 

a. This sample was a waste profile sample grab. 

A geophysical survey using SGLS and NMLS was performed from ground surface to 131 ft bgs between 
August 28, 2014 and August 29, 2014 through the 11 ¾-in OD casing. A second geophysical survey using 
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SGLS and NMLS was performed from 130 ft bgs to 324 ft bgs between October 20, 2014 and October 
21 , 2014 through the 8 5/s-inch OD casing. The Log Data Report by SN3 for C8925 is included in 
Appendix D. 

Well completion for C8925 was initiated on November 6, 2014. A straightness test was run before the 
second geophysical logging sweep on October 20, 2014 and passed. The well was constructed using 4-in. 
ID Schedule lOS, type 304 stainless steel blank casing and sump. A total of 30.02 ft of type 304 stainless 
steel screen with 0.020-in. apertures was used. Stainless steel centralizers were used and placed at the 
bottom and top of the screen, as well as in 40-ft intervals above the screen. For construction details see 
the table 2-9. 

Development occurred on November 24, 2014 and November 25, 2014 in accordance with procedure 
SGRP-PRO-OP-50024. A temporary 3-hp pump was used for the development of 2 intervals of no greater 
than 20 ft. The geologist took water quality parameter readings during development of each interval. 
Development continued until turbidity readings read less than 5 NTUs and the other parameters 
stabilized. Approximately 6,700 gallons were purged during development. Results of the well 
development are summarized in Table 2-1. 
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Table 2-9 Construction Summary: Well 299-W18-260 (C8925) 

Borehole Static 4-lnch Diameter, Stainless Steel Well Annular Materials 
Total Water Materials 

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

326.3 237.1 Blank +2.00 - 239. 77 N/A Concrete 0-2.5 Slurry 

Screen 239.77 - 269.77 20 
Portland 

2.5-14.1 Type 1/ 11 
Cement 

Sump 269.77 - 272.77 N/A 
Bentonite 

14.1 - 233.4 N/A 
Crumbles 

Bentonite 
233.4 - 235.8 3/s-in 

Pellets 

Colorado Silica 
235.8 - 27 4.4 16-30 

Sand 

Premier Silica 
274.4 - 278.6 10-20 

Sand 

Bentonite Chips 278.6 - 322.2 ¾-in 

Natural Fill 322.2 - 326.3 N/A 

2.2.5 Well 299-W22-113 (C8943) 

Well 299-W22-113 (C8943) was installed between July 23, 2014 and October 8, 2014. The borehole was 
drilled to a TD of 271.30 ft bgs. 

On July 23, 2014 drilling began with a Bucyrus Erie 22-W drill rig using 11 ¾-in OD carbon steel, rope 
and box threaded casing. The casing was advanced to 105 ft bgs using an 8 5/s-in OD drive barrel drill bit. 
Casing was downsized to 8 11 /win OD carbon steel, box threaded casing. The casing was advanced to 
271.00 ft bgs on August 20, 2014 using a combination of drive barrel drill bits ranging from 6 ½-in OD to 
7-in OD. . 

There were no concentrations of VOCs that exceeded action levels at C8943 during drilling or sampling. 

Sampling at C8943 included soil grab samples for archive purposes, a soil grab sample for chemical 
analysis for waste profiling, and a sieve analysis sample for particle size distribution testing. The waste 
grab sample was collected by NCO' s. The geologic archive samples were collected by the field geologist 
at 5-ft intervals and at lithology changes throughout the borehole. Water was encountered at 235.9 ft bgs 
on August 12, 2014. A waste profile sample was collected in the water. Sieve samples were collected at 
5-ft intervals throughout the zone of saturation (35 ft) and composited into one bulk sample. There were 
no samples collected for chemical analysis at this borehole. 

For waste grab information see Table 2-10. 

2-14 



SGW-58550 REV 0 

Table 2-10 Sample Summary: Well 299-W22-113 (C8943) 

Sample Sample Sample Depth Sample Sample 
HEIS# 

Date Interval (ft bgs) Medium Method 

8/13/2014 1-001 a 238.00 Soil Grab 
B2XM63, B2XM64, B2XM65, 

B2XM66 

a. This sample was a waste profile sample grab. 

A geophysical survey using SGLS and NMLS was conducted from ground surface to 105 ft bgs on July 
29, 2014 through the 11 ¾-in OD casing. A second geophysical survey using SGLS and NMLS was 
conducted from 100 ft bgs to 273 ft bgs on between August 20, 2014 and August 22, 2014 through the 8 
11/16-in OD. The Log Data Report by SN3 for C8943 is included in Appendix D. 

Well construction for C8943 occurred between September 23, 2014 and October 1, 2014. A straightness 
test was conducted on September 23 , 2014 and passed through the temporary casing without binding. 
The well was constructed using 4-inch ID schedule lOS type 316L stainless steel blank casing and sump. 
A total of 30.01 ft of type 316 stainless steel screen with 0.040-in. apertures was used. Stainless steel 
centralizers were used and placed at the bottom and top of the screen, as well as in 40-ft intervals above 
the screen. Construction materials and associated depths can be found in Table 2-11. 

Table 2-11 Construction Summary: Well 299-W22-113 (C8943) 

Borehole Static 4-inch Diameter, Stainless Steel Well 
Annular Materials 

Total Water Materials 

Depth Level Screen 
(ft bgs) (ft bgs) Material Interval (ft bgs) 

Mesh 
Material Interval (ft bgs) Mesh Size 

271.30 232.5 Blank +2.0- 233.9 N/A Concrete 0.0 -2.2 N/A 

Screen 233.9 - 264.0 40 
Portland 

2.2 - 11 .1 Type 1/ 11 
Cement 

Sump 264.0 - 267.0 N/A Bentonite Chips 11.1 -104.2 Medium 

. 
Bentonite 

104.2 - 227.1 3/a-in 
Pellets 

Colorado Silica 
227.1 - 230.0 10-20 

Sand 

Development occurred between October 2, 2014 and October 7, 2014 in accordance with procedure 

SGRP-PRO-OP-50024. There were a total of two development intervals of no greater than 20 ft for this 
well. The first interval was attempted twice due to the water not clearing up to procedure SGRP-PRO-OP 
50024 water quality requirements. A 3-hp temporary submersible pump was used initially for the first 

development interval, but was swapped out for a 0.5-hp pump half way through the development due to a 

malfunction with the 3-hp pump. The second development interval and the second attempt of the first 
development interval also used the 0.5-hp pump for final development. The first interval which was 
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pumped over the course of two days, averaged 7 .64 gallons per minute (gpm) while using the 3-hp pump 

(intake at 261.5 ft bgs) and 6.66 gpm while using the 0.5-hp pump (intake at 260 ft bgs) . 

A second attempt of the first development interval (intake at 253.0 ft bgs) was conducted to try to bring 

the water clarity under 5 NTUs. The final turbidity for both intervals did not drop below 5 NTUs for any 

attempt; however, the BTR gave the go ah~ad to end developing the well due to the circumstances of the 

development. Approximately 6,907 gallons of water were removed during development. Results of the 
well development are summarized in Table 2-1. 
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3 Geologic Observations 

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

3.1 Geology of the 200-UP-1, 200-BP-5, and 200-PO-1 OUs 

The 200-UP-1 OU lays within the 200 West Area, and the 200-BP-5 OU as well as the 200-PO-l OU lie 

within the 200 East Area of the Hanford Site. These areas are similar to other locations on the Hanford 

Site with the two-tiered stratigraphy. It consists of basalt/basalt-related volcanic and sedimentary rock 
and overlying unconsolidated sedimentary deposits (SGW-57811 ). The principal units found on the 

Hanford Site and 200 Areas include, from youngest to oldest: 

• Holocene surficial deposits 

• Pleistocene Hanford formation (fm.) sediments 
• 

• Post-Ringold/Pre-Hanford deposits (Cold Creek Unit) 

• Miocene-Pliocene Ringold Formation (Fm.) sediments 

• Miocene Columbia River Basalt Group basalt flows 

The generalized stratigraphy in the local vicinity of the new well locations may include some surficial 
sediments consisting of unconsolidated and un-weathered Holocene aeolian sands and loess as well as 
construction fill material. 

The Hanford formation consists of Pleistocene-age, cataclysmic flood and inter-flood deposits comprised 
mostly of a sand-dominated facies consisting of fine-to coarse-grained sand with interbedded gravel 
lenses and a gravel-dominated facies consisting of pebble to cobble sized clasts within a sand matrix . In 
the OUs that were drilled the sand-dominated facies were mostly encountered. These lithofacies 
commonly intercalate with each other, as well as grade both laterally and vertically into each other. 

Generally, fine-grained calcareous sediments of the Post Ringold/Pre Hanford sediments or Cold Creek 
Unit (CCU) locally separate the Hanford formation from the Ringold Formation and represent 
mainstream alluvial, calcic paleosol, side stream alluvial, colluvial, and overbank-aeolian environments 
marginal to the ancestral Columbia River. The CCU is formed of two facies, shallow fine-grained si lt or 
sandy silt and a deeper carbonate cemented coarse-grained sand and gravel usually referred to as the 
caliche. 

The CCU sediments unconformably overlie fine-to coarse-grained sediments of the Miocene to Pliocene 
aged Ringold Formation. The Ringold Formation is primarily comprised of fluvial sand and gravel. The 
Ringold Formation of the 200 Areas consists of the Ringold Formation member of Wooded Island , Unit E 
(Ringold, Unit E) (primarily felsic coarse-grained sandy gravels with a varying degree of cementation), 
the Ringold Lower Mud (RLM), and the Ringold Formation member of Wooded Island, Unit A (Ringold, 
Unit A) (primarily mafic coarse-grained sandy gravels). The RLM pinches out to the southern portion of 
the 200 West Area and extends under the west and central portion of the 200 West Area and was not 
expected to be present in any of the new wells. 

The Ringold, Unit A underlies sediments of the RLM or, in its absence, Unit A underlies Ringold, Unit E 
in various thicknesses, and extends to the top of the Columbia River Basalt Group. The Elephant 
Mountain Member of the Saddle Mountain Basalt is the uppermost basalt unit in the Columbia River 
Basalt Group beneath the 200 Areas and is the base of the unconfined aquifer. 
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Some formations mentioned above may not be present due to erosion. 

3.2 Borehole Geology 

This section describes the geologic characteristics and stratigraphic units observed during drilling of the 
five boreholes. Borehole geologic logs were prepared in accordance with CHPRC procedure SGRP-PRO­
EN-50025 and are included in Appendices A through E. 

Stratigraphic unit interpretations included in this document were based on field examination of drill 
cuttings (i.e., lithology, texture, color, reaction to hydrochloric acid, etc.). As such, the unit contacts 
included herein should be considered estimates. Final stratigraphic unit contacts will be determined 
during the remedial investigation data review and will incorporate the field observations, borehole 
geophysical logging data and regional stratigraphic interpretations. The basis for determination of the 
estimated stratigraphic unit contacts is included in the individual borehole summaries below. 

3.2.1 Well 299-E25-237 (C8922) 

Well 299-E25-237 (C8922) is located south of the Waste Management Area (WMA) A-AX and west of 
the 242-A Evaporator in the 200 East Area. Prominent stratigraphic units that were encountered while 
drilling were the Hanford fm., Cold Cree~ Unit (CCU), Re-worked Ringold Fm., Unit A, Ringold Fm., 
Unit A, and the Elephant Mountain Member basalt. 

The Hanford fm. was encountered under the 0.5 ft thick gravel pad to a depth of 270 ft bgs. The 
classifications of the Hanford fm. included; sand, gravelly sand, sandy gravel, slightly silty gravelly sand, 
and slightly silty sand. The overall felsic composition for the sand of this formation ranged from 55-65 
percent. The gravel had an overall mafic composition ranging from 60 percent to 80 percent. The first 15 
ft and the last 50 ft of the encountered formation had a strong to very strong reaction to 10% diluted 
Hydrochloric acid (HCl). The majority of the encountered formation ranged from a weak reaction to a 
strong reaction. The angularity of the sediment ranged from sub-angular to sub-rounded. The maximum 
gravel size was 66 millimeters (mm), a small cobble. The contact with the underlying CCU was mostly 
indistinct at 270 ft bgs. 

The CCU extended from 270 ft bgs to 332 ft bgs and included both the Upper CCU silt dominated unit 
and the Lower CCU gravel dominated unit. The Upper CCU ranged from 270 ft bgs to 285 ft bgs and the 
classifications were sand, sandy silt, and gravelly silty sand. The composition was mostly felsic and 
ranged from 55 to 80 percent for the sands, the limited gravel was mostly mafic at 65 percent. A high 
calcic content was indicated by the mostly strong reactions to 10% dilute HCI. The angularity ranged 
from sub-angular to sub-rounded and the maximum gravel size was 50 mm. Between 270 and 278 there 
was some cementation of the sediment. The Lower CCU ranged from 285 ft bgs to 332 ft bgs. The 
classifications were gravelly silty sand, silty sandy gravel, and sand. The gravel ranged from 50 to 75 
percent mafic composition while the sand ranged from 45 to 65 percent mafic composition. The portion 
of the unit that was above the water table had strong reactions to the 10% dilute HCl and indicated a high 
calcic content. The reactions, if there were any, weakened greatly in the water. The angularity ranged 
from angular to rounded with a maximum gravel size of 150 mm, a large cobble. A somewhat distinct 
contact with the underlying re-worked Ringold Fm. was at approximately 332 ft bgs. 

The Ringold Fm. is present from approximately 332 ft bgs to 374.5 ft bgs. There is a possibility that the 
re-worked Ringold Fm., Unit A was encountered from 332 ft bgs to 360 ft bgs. Due to the drilling method 
of hard tooling, the bottom of the formation is very approximate. The silt and cementation began to 
increase at 332 ft bgs. The classification for this unit was silty sandy gravel. The gravel and sand both 
became more felsic and ranged 65 to 75 percent up to 345 ft bgs. Around 345 ft bgs the composition of 
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the hard tool slurry ranged from 35 to 70 percent felsic material. The angularities ranged from sub­
angular to rounded with a maximum gravel size of 67 mm, a small cobble. This was thought to be re­
worked Ringold Fm. because of the amount of different colors of sediment that appeared and the density 
of the formation. At approximately 360 ft bgs the density of the formation lessened and may be the 
contact between the re-worked Ringold Fm., Unit A with the underlying Ringold Fm., Unit A. 

What is believed to be Ringold Fm., Unit A extended from approximately 360 ft bgs to 374.5 ft bgs. 
Between 360 ft bgs and 366 ft bgs the drilling method of hard tooling, reduced the ability to identify the 
formation that was being encountered. The slurry ranged from 35 to 70 percent felsic material. At 366 ft 
bgs the classification was silty sandy gravel. Both the sand and gravel for this formation had a 70 to 80 
percent felsic composition. The reactions to 10% dilute HCl were weak to no reaction in the water. The 
angularities of the formation ranged from angular to sub-rounded with a maximum gravel size of 75 mm, 
a small cobble. There was an increase in clay composition due to weathering prior to the contact with the 
underlying Elephant Mountain Member basalt at 374.5 ft bgs. 

The Elephant Mountain Member basalt was encountered from 374.5 ft bgs to a TD of 374.78 ft bgs. The 
basalt was weathered and fractured. There was no reaction with 10% dilute HCI. 

Static water levels were measured at 295.66 ft bgs (12/2/2014) and at 295.36 ft bgs (1/19/2015). The 
borehole log for C8922 is presented in Appendix A. 

3.2.2 Well 299-E33-360 (C8923) 

Well 299-E33-360 (C8923) is located east of WMA B-BX-BY, off Baltimore Ave. in the 200 East Area. 
Prominent stratigraphic units that were encountered while drilling were fill material, the Hanford fm., the 
CCU, and the Elephant Mountain basalt. 

The fill material was first encountered and extended to a depth of 34 ft bgs; it was classified as silty sandy 
gravel. The Hanford fm. was encountered from a depth of 34 ft bgs to a depth of 214 ft bgs. The Hanford 
fm. classifications consisted of sandy gravel, silty sand, silty sandy gravel, slightly silty sand, sand, 
gravelly sand, and slightly silty gravelly sand. The angularity of this formation ranged from angular to 
sub-rounded. The mostly mafic content ranged from 40 percent to 70 percent throughout the depth of the 
formation. This formation also had a high calcic content as the average HCl reaction was strong 
throughout the depth of the formation. The limited amount of gravel throughout ranged in size up to 
65mm, a small cobble. A large cobble or boulder of basalt was also encountered at 131 ft bgs. A mostly 
distinct contact with a si lty layer at 214 ft bgs may indicate the CCU. 

The CCU contact was encountered and included the Upper CCU and Lower CCU. The Upper CCU silt 
dominated layer was encountered from 214 ft bgs to 246 ft bgs. The Upper CCU classifications consisted 
of gravelly silty sand, sandy silt and silty sand. The small amount of gravels present through the depth of 
the Upper CCU had a mostly mafic composition of 50 to 60 percent and their angularity ranged from 
angular to sub-rounded. The maximum gravel size was 30 mm, course pebble, around the contact with the 
overlaying Hanford fm. A strong to very strong reaction to diluted HCI indicated a high calcic content. 
The Lower CCU gravel dominated layer was encountered from 246 ft bgs to 260.5 ft bgs. The 
classifications of the lower CCU consisted of slightly silty gravelly sand and silty sandy gravel. The mafic 
content of the gravels decreased with depth from 95 to 45 percent. The sand mafic content also generally 
decreased with depth from 70 to 40 percent. Angularity of the sediment ranged from sub-angular to sub­
rounded throughout the depth. The calcic content was strong to very strong, weakening in the water and at 
the distinct contact with the underlying Elephant Mountain Member basalt at 260.5 ft bgs. 
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The Elephant Mountain Member basalt was encountered from 260.5 ft bgs to a TD of 272.8 ft bgs. The 
basa}t was massive, but because a hard tool was used, it came up in small chips. There was no reaction to 
the HCL. 

Static water levels were measured at 253 .99 ft bgs (9/3/2014) and at 255.86 ft bgs (10/29/2014). The 
borehole log for C8923 is presented in Appendix B. 

3.2.3 Well 299-E33-361 (C8924) 

Well 299-E33-361 (C8924) is located northeast of B-Plant about half a mile in the 200 East Area. 
Prominent stratigraphic units that were encountered while drilling were the Hanford fm., CCU, Ringold 
Fm. , Unit A, and the Elephant Mountain Member basalt. 

The Hanford fm. was encountered under the 1.5 ft thick gravel pad to a depth of 170 ft bgs. The 
classifications of the Hanford fm . included silty sand, silty sandy gravel, sand, and gravelly sand. The 
overall mafic composition of this formation ranged from 90 to 65 percent until 31 ft bgs when it switched 
to a 50 to 70 percent felsic composition through the rest of the formation. A mostly moderate to very 
strong reaction to diluted HCl indicated a fairly high amount of calcic content. The angularity of the 
sediment ranged from angular to sub-rounded. The maximum gravel size was 108 mm, a small cobble. 
The contact with the underlying CCU was slightly distinct at 170 ft bgs. 

The CCU extended from 170 ft bgs to 273.6 ft bgs and included both the Upper CCU silt dominated unit 
and the Lower CCU gravel dominated unit. The Upper CCU ranged from 170 ft bgs to 190 ft bgs and the 
classifications were slightly silty sand and sand. The composition mostly was felsic and ranged from 55 to 
60 percent. A somewhat high calcic content was indicated by a moderate to strong HCL reaction. The 
angularity ranged from angular to sub-rounded and the maximum gravel size was 11 mm, a medium 
pebble. The Lower CCU ranged from 190 ft bgs to 273.6 ft bgs. The classifications were gravelly sand, 
slightly silty gravelly sand, sand, sandy gravel, and silty sandy gravel. The composition of the gravel was 
slightly mafic which ranged from 50 to 65 percent, the sand composition ranged from 50 to 60 percent 
felsic material. A somewhat high calcic content .was indicated by a medium to very strong reaction to HCl 
up to 260 ft bgs; the reaction weakened in the water. Angularity ranged from angular to rounded with a 
maximum gravel size of 148 mm, a large cobble. At 260 ft bgs the gravels became predominately sub­
rounded to rounded. The CCU had a distinct contact with the Elephant Mountain Member basalt at 273.6 
ft bgs. 

The Elephant Mountain Member basalt was encountered from 273.6 ft bgs to a TD of 277.89 ft bgs. The 
basalt was massive, but because a hard tool was used to drill, the basalt came up in small chips. There was 
no reaction to the HCL. 

Static water levels were measured at 255.24 ft bgs (9/24/2014) and at 252.7 ft bgs (11/4/2014). The 
borehole log for C8924 is presented in Appendix C. 

3.2.4 · Well 299-W18-260 (C8925) 

Well 299-W18-260 (C8925) is located north of the WMA U tank farm in the 200 West Area. Prominent 
units that were encountered while drilling were the Hanford fm., CCU, and the Ringold Fm., Unit E. 

The Hanford fm. was encountered about 4 feet below the drill pad fill material and continued to about 
11 Oft bgs. Sediment descriptions within this formation were sand, sandy gravel, gravel, and sandy silt. 
Angularity of the gravels was primarily sub angular to round. The mafic content of the Hanford fm. was 
about 60% leaving a 40% felsic content. From about 48 ft bgs to roughly I 00 ft bgs a dominant sand layer 
was present. Grain size distribution of this formation was anywhere from silt to large gravel. Sizes of 
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gravel were from 5 mm to 50 mm pebbles. A distinct contact was observed between the Hanford fm. and 
the Upper Cold Creek Unit. 

The Upper Cold Creek Unit was observed from about 110 ft bgs to 136 ft bgs. Primary sediment 
descriptions of this formation were sandy silt, silt and caliche. The sand in this unit was quartz rich with 

· traces of mica. Silt in the Upper CCU also had about 30% mica. Caliche was observed at 131 ft bgs and 
continued to 136 ft bgs. Grain size distribution ranged from silt to sand. Transition to the Lower CCU 
occurred at 136ft bgs right after the caliche layer. The Lower CCU sediment descriptions included 
gravelly silt, silty sandy gravel, and sandy gravel. Angularities of the gravels were mostly angular to sub­
rounded. Gravels were more mafic (80%) than felsic (20% ). Grain size distribution for the Lower CCU 
was silt to larger gravels. Gravel sizes were from 2 mm to 60 mm pebbles. The contact between the lower 
CCU and Ringold Fm. , Unit E was distinguished by larger gravels and cementation. 

The Ringold Fm. , Unit E was observed from 155ft bgs to 325ft bgs. Sediment descriptions within this 
formation were sandy gravel, gravelly sand, and silty sandy gravel. Sand in this formation was mostly 
medium to fine grained and quartz rich. Overall there was about a 65% felsic composition. Angularity of 
the gravels was primarily sub-rounded to rounded. Grain size distribution of the Ringold Formation was 
silt to larger gravels. Sizes of gravels ranged from 2 mm to 200 mm large cobbles. A micaceous 
subarkose sandstone layer was present from 286 ft bgs to 288 ft bgs. Thi s layer was a silty sandy gravel 
that was highly oxidized. The sand was very coarse and the silt was non-plastic. This layer also reacted 
violently with HCl. 

Static water levels were measured at 236.06 ft bgs (9/18/2014) and at 237.4 ft bgs (11/25/2014). The 
borehole log for C8925 is presented in Appendix D. 

3.2.5 Well 299-W22-113 (C8943) 
Well 299-W22-113 (C8943) is located East of WMA S-SX tank farm in the 200 West Area. Observed 
units and formations encountered while drilling include the Hanford fm., the CCU, and the Ringold Fm. , 
Unit E. 

The Hanford fm. was encountered about a foot below the drill pad and continued on to 90 ft bgs . 
Sediment descriptions within this formation included gravelly sand, silty sandy gravel, sandy gravel, 
sand, silt, silty sand, and slightly silty sand. Particle sizes ranged from silt to 200 mm large cobbles. 
Angularity of the sand was angular to sub-angular and gravel was angular to rounded . The majority of this 
formation was composed of sands. The mafic content observed in this formation was about 60% while the 
felsic content was about 40%. There was no defined contact between the Hanford fm. and the Cold Creek 
Unit silts. 

There was an increase of silt at about 90 ft bgs which suggested the possible beginning of the Upper 
CCU. Higher silt content continued to about 145 ft bgs where caliche was present in about a 6 inch layer. 
The Lower CCU gravel contact was observed at about 150 ft bgs and continued on to 185 ft bgs. The 
Lower CCU was made up of mostly, gravelly sand, slightly silty gravelly sand, and sandy gravel. 
Sediments within the Lower CCU had about a 10% mafic content and a high felsic content of about 90%. 
Grain size distribution ranged from silt to larger gravels . Sizes of the gravels were 5 mm to 65 mm gravel. 
Angularities of the gravels were mostly sub-angular to rounded. The contact between the CCU and the 
Ringold Fm., Unit E at 185 ft bgs was more prominent than previous contacts within the borehole. 

The Ringold Formation, Unit E was observed with the encounter of cemented gravels. Group names of 

this formation included sandy gravel, silty sandy gravel, slightly silty sandy gravel and gravelly sand. 

Cementation that was encountered did not react with HCI. The sand in thi s formation was mostly medium 
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to fine grained and quartz rich. The felsic content observed was about 85% and the mafic content was 

about 15% throughout this formation. Angularities of the gravels were angular to rounded. Sizes of 

gravels ranged from 2 mm to 100 mm pebbles. 

Static water levels were measured at 235.9 ft bgs (8/14/2014) and at 232.5 ft bgs (10/8/2014). The 

borehole log for C8943 is presented in Appendix E. 
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4 Waste Management 

Waste generated during the installation of the five new wells included drill cuttings, purgewater, and 
miscellaneous solid waste. ~aste was managed in accordance to DOE/RL-2000-51 , Rev. 6 Interim Action 
Waste Management Plan for the 200-UP-l Operable Unit, DOE/RL-2003-30, Rev. 3 Waste Control Plan 
for the 200-BP-5 Operable Unit, DOE/RL-2004-18, Rev. 1, Waste Control Plan for the 200-PO-l 
Operable Unit, and the Waste Packaging/Labeling Instruction Sheets (WP/LIS). Waste generated during 
drilling activities included drill cuttings, decontamination water, and miscellaneous solid waste. 

4.1 Drill Cuttings 

Drill cuttings from the vadose zone were collected in designated spoils piles with the exception of C8923. 
All drill cuttings from C8923 were placed in ROLL-OFF boxes. Before the final well acceptance, all drill 
cuttings contained in the spoils piles had been approved for "Return to Earth" and had been spread out 
across the drill pad. Drill cuttings from below the water table were collected, dewatered when necessary, 
and placed in designated ROLL-OFF boxes, provided by Environmental Restoration and Disposal 
Facility (ERDF), which were periodically surveyed by RCT and IH personnel with the exception of 
C8922. For C8922 55-gal drums were used instead of ROLL-OFF boxes. The 55-gal drums were used 
from 260 ft bgs to TD. Miscellaneous solid waste, associated with sampling activities, was contained in 
clear plastic bags in the ROLL-OFF boxes. ROLL-OFF boxes were transported to the ERDF for disposal. 
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. 

4.2 Purgewater 

Purgewater was generated during well drilling, sampling, and development activities. All purgewater was 
collected and contained at the wellhead until it was transported to the Purgewater Modular Storage Units 
in accordance with DOE/RL-2009-39, Rev. 0, Investigation-Derived Waste Purgewater Management 
Action Memorandum and DOE/RL-2009-80, Rev 0. Investigation-Derived Waste Purgewater 
Management Work Plan. 
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5 Civil Survey 

The well locations were surveyed on February 11 , 2015 following the CHPRC procedure SGRP-PRO­
SMP-52857 (GRP-EE-01-1.6), Survey Requirements and Techniques. The equipment used to collect the 
coordinates was a Trimble R8 RTK GPS and a Trimble DiNi 12 Level. The Washington State Plane 
(South Zone) North American Datum of 1983 (NAD83), with the 1991 adjustment was used to record the 
horizontal coordinates and the North American Vertical Datum of 1988 (NAVD88) was used to record the 
vertical survey data. The locations of the surveyed boreholes are presented in Table 5-1. Find the survey 
reports in Appendices A-E. 

Table 5-1 Civil Survey Summary 

Brass Survey Top of Casingb,c 
Well ID Northing• Easting• Marker Elevationb Elevation 
Number Well Name (m) (m) (m) (m) 

C8922 299-E25-237 135965.27 575323.84 211 .872 212.625 

C8923 299-E33-360 137386.86 573772.05 198.949 199.701 

C8924 299-E33-361 137122.32 574069.25 199.632 200.385 

C8925 299-W18-260 135196.89 566862.54 205.052 205.777 

C8943 299-W22-113 134192.75 566904.52 204.041 N/Ad 

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

b North American Vertical Datum of 1988 (NAVD88) values rounded to 0.001 m. 

c Protective casing 

d Information was not provided in final Civil Survey Report. 

5-1 



SGW-58550 REV 0 

This page intentionally left blank. 

5-2 



SGW-58550 REV 0 

6 Well Acceptance 

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

Well inspections for the five wells were conducted by Representatives from CHPRC and StillWater, LLC. 
Well C8943 was walked down on December 2, 2014 and the remaining wells were walked down on 
February 2, 2015. The representatives of the drilling contractor and CHPRC documented the final well 
acceptance by completing the checklist and providing signatures. To document the well acceptance a 
Quality Assurance Work Site Assessment was created. 
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Appendix A 

Well Documentation for 299-E25-237 (C8922) 

• Well Summary Sheet 

• Borehole Log 

• Log Data Report 

• Photographic Logs 

• Final Survey Report 
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WELL SUMMARY SHEET 

Well ID: (8922 

Location: S. ofWMA A-AX 

Prepared by: Julie Johanson Date: 12-17-14 

Signature:d ~ /1../ 
/ I -

CONSTRUCTION DATA 

Description 

Surface Completion: 
4'x4'x6"Concrete Pad with brass survey 
marker and 6 9/16" protective monu-
ment (3.00' ags} 

Well Completion material: 
High Strength Concrete 
0.0' bgs - 2.8' bgs 

Type 1/11 Portland Cement 
2.8' bgs - 10.42' bgs . 
Gran_ular Bentonite (Medium Chips, 
8-20 Crumbles, 3/4" Chunks} 
10.42' bgs - 285.43' bgs 

3/8" Bentonite Pellets 
285.43' bgs - 287.27' bgs 

10-20 Colorado Silica Sand 
.:287~2.l~bgs " 332.3' bgs .. 

3/8" Bentonite Pellets 
332.3' bgs - 334.1 'bgs 

3/4" Bentonite Chunks 
334.1' bgs - 372.04' bgs 

Natural Fill 
372.04' bgs - 374.78' bgs 

PennanentWell: 
4"10 PVC Blank 
1.98' ags - 291.00' bgs 

4" ID Stainless Steel 0.020 Slot Screen 
291.00' bgs - 326.00' bgs 

4" ID Stainless Steel Sump 
326.00' bgs - 329.02' bgs 

All temporary casing completely 
removed from ground on 1/15/2015 

ags =aboveground surface 
bgs = below ground surface 

Diagram 

~ ? 
')< <' ')< <' ~ > , ,' , , ,' , , , ✓ 

,' , , , 
,' ,' , , , , , , , , , , , , , , 

✓ ,' , , , , 
,' 

, 
, , 

, , 
, , , , , , , , ✓ , , , 
• , , 
V ~ • ~ , , , , , , , , , , , , , 

✓ , , , , 
,' , , , , , 
, , 
, , , , , , , , ✓ , , , 
• , , 
i, , , , , , 
, , , , , , , , , , 

✓ , , , , , , , ,' , , ,' , , , 
, , , , , , , 

✓ ,' , , 
• , , 
i, , , , , , 

Start Date: 11-10-2014 
t-----------1Page _l_of.2._ 
Finish Date: 1-19-2015 

Well Name: ;} '\ <t - ~ ;J.'z)- Z 5:::,--

Reviewed b~.D. MEHBEl~ Date: 1/ Z I/; t" 
Signature: 

Depth 

in Feet Graphic 
Log 

r I 

Lithologic Description 

0 -t::.=~-;;-;::-:--r:~n:-:'i'".:"::":rr.:i"""':;;r';:;:-::J"'----; _ /()).\. tiJ ~!~de)~ Sand (gS} Drill Pad. 

??/:/\ 9-18: Gravellv <:;;ind In<:;\ 

- .( }\~rl.: _____________ --f 
•.·P'. :O:.:.._.• 18-30: Sand CSl 

25-= ¼iW1@t--------------
!'·::.--, .,'.:\ 30-36: Gravelly Sand (gS} 

-····.·· .... :• 
.. -~, .v:. ~ 36-58: Sandy Gravel (sG) 
L'"\ . • . : ("'\ -~~i,·-~----~-------------­
::,~.,l?:-:c. -• -f~i-"·~ . .-:~-. ----------------4 

so- ,'!.;/b~ ...... ---------------f 
~ -~-=-~: 

- a·. , -=-,..· ~----------------f ·,(7,· : : ~ 

· --= littf ;t '"-7

n- '":" '" - ~-------1 
o· . . . , / ·: 70-75: Gravelly Sand (gS} 

75-+r-:·~-0~·~-=~·1::,-.,,.-.,,.,,--.,---,---,,..--,-,-=----------f 
.. ~17. .O:.!-. 75-80: Sandy Gravel (sG) 
r.n-::-: ·'r 
:::: ~:lJ.:_'-~ 80-90: Gravelly Sand (gS} 

-3.>·:._·,· :c:::: .. ,:,,e------------------4 
•·.-p.fl•:.­
.~ :.: :-. ~: _ ~-~o/_: 90-100: Sandy Gravel (sG} 

'• ·P-, .o:.s-
100 .ri-:.-. -: .. \._' 

:::: ~:o.::-: 100-105: Gravelly Sand (gS) 
··--~ . . ··:c:::: 
'"f(·;, ~~! 105-120: Sandy Gravel (sG} 
o' •o '• '0, 

- ~ --o · .. .q.· --------------1 
--~~io/,i,-----,------------1 •.·17. .0J~ 

·.n-::- : ··(', 
. ·-·~:~ ~- 120-123: Slightl~\Silty Gravelly Sand((m}gS} 

125_ ·;:,:.=Y/ :,_; r1=2.;..3--'-16=7..:..: =Sa=n=d'"""<s""'------------4 

= il!I--------------
-}8(// 

A-6003-643 (03/03) 
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SGW- 58550 REV 0 

WELL SUMMARY SHEET 
StartDate: 11-10-2014 
i-----------Page ~ot_l_ 
Finish Date: 1-19-2015 

Well ID: (8922 

Location: S. of WMA A-AX Project: m~ t/ Dr/11/MJ 
Prepared by: Julie Johanson Date: 12-17-14 Reviewed t:,J..D. MEHRER . 1 

Date: / / Z.l / t 5~ 
Signature:d R· /i / _ _ Signature: --~ ~ ' ' 

r c6NsrRu;r10N DATA 1---------------,----------1 Depth in Feet 
Description 

Weft Completion matertal: 

High Strength Concrete 
0.0' bgs - 2.8' bgs 

Type 1/11 Portland Cement 
2.8' bgs - 10.42' bgs 

Granular Bentonite (Medium Chips, 
8-20 Crumbles, 3/4" Chunks) 
10.42' bgs - 285.43' bgs 

3/8" Bentonite Pellets 
285.43' bgs - 287 .27' bgs 

10-20 Colorado Silica Sand 
287.27' bgs - 332.3' bgs 

3/8" Bentonite Pellets 
332.3' bgs - 334.1' bgs 

. •.· . ;;-., .. .. ~.,.,·, .. 
3/4"Bentonite Chunks 
334.1' bgs - 372.04' bgs 

Natural Fill 
372.04' bgs - 374.78' bgs 

• 

Permanent Well: 

4"ID PVC Blank 
1.98' ags - .291.00' bgs 

4"ID Stainless Steel 0.020 Slot Screen 
291.00' bgs - 326.00' bgs 

4" ID Stainless Steel Sump 
326.00' bgs - 329.02' bgs 

Diagram 

, , / , , 
' , ,_, , 

i,' , , 
, , 

, , .,' , , .,_, , , , ., , ., , ., 
, , / , ., , ,11---., , 
v' , , , , :, ,' 

, i--- ,' , ., 
,' , , , ., ., 

, / , ., , , ,_, , . , , , 
~ , , , , , 
,' , 
,'- ,' , 
, , 

, , , 
/ ... 

, 0-----.111 
, 

Graphic Lithologic Description 
Log 

,. ,:.:::,•::.:,: 123-167: Sand l::,) 

150-= il\ill.'.01-----------------1 
=-IJW/;fl.1-----------------1 

·.:... .1.-.-:-. :·r:._ 167-170: Gravellv Sand (aS) 
/:),:=:·::: 170-220: Sand (5) 

175-= ;i!!ful!l-------------~ 
J1iJ~1-----------------1 

200-

-
-

-~,r"'•~· ., .. .,,.,.. 
, , 
,_, 
, 
, 
, 
, 

, 
, 

-, . ' , , 
,· ,_ 
, 
, 
, , 

~ 
, 
, ,_ 
, 

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

,'-, 

., , 
,_, 
, 

., 
'• 

-.. . 
•' 
\} 

-~ . 
:: 

.: ... : :--::-: 220-230: Slightly Silty Sand ((m)Sl 
225- _:_tr-.-:_-.t-------------~ 

-.:..:...~ ·.·· 
. ·. ··.--:--- · 

,,,.-.-. : : .·,:. 1 "' 1 ·<',• ::,ana l::,J 
;';.:.:.:.~_=/::;} -- - ---· 
~-~ :-.-: · 235-243: Slightly Silty Sand ((m)S) 

_,:.. :_:_:_:.•. ·.1-----------------1 
.··.·.::•~ 

_ ; .. ,: . . , :·:;. 243-248: Sliahtlv Siltv Gravellv SandUm)aS) 
l','•;• ~ ··:-:'-

250- ,:,::.:·/,;.:.:. 248-278: Sand (S) 

275 :,:,•.•:::::•----------------1 
::..:.::;·,;.;_:~ 278-280.7: Sandv Silt CsM) 

A-2 

·;.:~?~"::IL~u./-L~u: l:iravelly ::,11ty ::,ana {gm!>) -:•\:.~·.:cti-----------------1 , ·.; .. ·~ -· :,:-, =::.-+:·~:: 
r~4 290-305: :>11ty !:>andy Gravel {msG) 

-[<9··· qt79y·· ''t=:T:""""'="'=.r---------1 
·.~()...1,;1,, DTW: 295.36'bgs 
~or-r.?.:_ 
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WELL SUMMARY SHEET 
Start Date: 11-10-2014 
----------Page l_of _J_ 
Finish Date: 1-19-2015 

Well ID: (8922 Well Name: 

Location: 5. of WMA A,.AX . 

Prepared by: Julie Johanson Date: 12-17-14 Date: /-Z/-/S-
Signature: 

1---------------,,---------1 Depth 
in Feet Graphic 

Description 

Well Completion: 

High Strength Concrete 
0.0' bgs - 2.8' bgs 

Type 1/11 Portland Cement 
2.8' bgs - 10.42' bgs 

Granular Bentonite (Medium Chips, 
8-20 Crumbles,3/4"Chunks) 
10.42' bgs - 285.43' bgs 

3/8" Bentonite Pellets 
285.43'bgs- 287.27'bgs 

10-20 Colorado Silica Sand 
287.27' bgs - 332.3' bgs 

3/8" Bentonite Pellets 
332.3' bgs - 334.1' bgs 

3/4" Bentonite Chunks 
334.l'bgs-372.04'bgs 

Natural Fill 
372.04' bgs - 374.78' bgs 

Permanent Well: 

4"ID PVC Blank 
1.98' ags - 291.00' bgs 

4" ID Stainless Steel 0.020 Slot Screen 
291.00' bgs - 326.00' bgs 

4" ID Stainless Steel Sump 
326.00' bgs - 329.02' bgs 

Diagram 

" , , , , , , , 

300 

325 

, , , , , , , , , " , / , 
; , , , , , , , , 
,' ,' ,' , "' , 350 

; , , , , , , , , , ., , , , ., , , , 
//// , ., , ; , , , , , , , , , , , , , , , , 

; , "' ~ ; • • .. 4 • • • · • • , , , , , 
; , , ., 

, ,I , , , , , , , ., , ., , , 

A-3 

Log 
Lithologic Description 

Gravel (msG) 

y Gravel (msG) 

msG 

TD:374.78'b s 

• 

A-6003-643 (03/03) 
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BOREHOLE LOG 
I Page _,_ of ...lA.. 

I Date: u.,,..,.,. 

Well ID: r.QQ'J '!I I Well Name: ~Q.r::~~_.,,., Location: ~- .. r; l...)M" A-Cl.• 

Reference Measuring Point: n. 

Sample .J Sample Description 
Depth 1-----,-----t Graphic G N G . s· D' I .b 1· s ·1 Cl 'fj 1· 

Comments 

(Ft ) Type Blows Log ' roi.Jp ame, rain 1ze 1s n u 10n, 01 ass1 1ca 10n, 
· Recovery Color, Moisture Content, Sorting, Angularity, Mineralogy, 

Depth of Casing, Drill ing Method, 
Method of Driving Sampling Tool, 

Samoler Size Water Level No. Max Particle Size Reaction to HCI 

0 

-
-
-
-

5 
C..f». 

-
-
-
-

,c c..s. 

-
-
-
-

15' 
r._e... 

-
-
-

G,.$ . 
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-

.• : • ·,;-. • , l' . l l 
•• • • • • •~. I')• "' ~ : "- .• ~ ll ., C! - ,i 1'\..', \\ D. ,N 

:,S?/-: .. 
t".\..i.. + .... l ... ,/,1_, -- 1.. ... --1 

:-:: ~--.= .: :::1------------- ------------1-----------------l ... 
. :· . :: . . 1-------------------------1----------------1 . ... 
. .. . · . . •1------------------------+--------------

. : . .-: ··.: 10.1:'. 4'\ ~ .::. ..... ...1 Cs) 
• ., • •• - • • ~ l 

•,0••• • ~-.. • --- •lL 4••• r. •v_•- • • -..l'~ ·•J.I ,.!' .• £'.\. ·. . . . . . . . ., . " - . . - . ~ -. 
; : : •, • • «9_ • J:... • -..1 •• L • • l'Oo. - • • ~.I - •• .-. ·• 

.. 
• • • • • V 

•• : : : : • 'µ1••.._ .. L..l:IM.Jt..;..•-.Mll.i'..lo '-.a"'.L&.J"-t,:ir.·•-• .L/.21l.•-,."'"-"-..,."""r:., . ...,,.l" . .,... ..• "'1:'-·•...._••..._.-.._./c.a~uo;'!t.'.l.'<.,,.,-l.,..__.-I-____________ --J 

::,·.•.::1 . .1.. u,, ----· .. .,aJ .. /:,, ..1.,..1,_ __ : ·': .. &. ..... ·-
..... : ~. :.._ _ ... ,. ~ ,.._.,,.11 .• c:...,,_,1 { .. ~ '\., . . . . . . - -
·o • - · ~1t1•L...•. n ... ;1,- ao,-.~_l'. --·- •.. ..1. <-- -~--'\ •--i:. 

... 
. . . .,. 
• • • • • .-...-L,._ • • - -1.. ,. ~ II. ....., -. . .JI •- .... I ._ _.1__j •-'I• . .LI. -•~•• • 

• • • ; : ~J. --· - ~ ..... __, ••• · ·-,., - -· ::'- /-..r': ... _J ..... 

.. • • • •• • ~ •.,. V 
: • • • • • ,,. __ _ ,. •IJ u~, 1 .I. __ 
•• • • 0 <J .., 

- • • : io:'\ IC'L•a • •- !IL•- -I!..•-•- ••••\ t-. ..1 .~ •••' ..,. • • ,t:_ Q,..-1.•u• a; IC,.._ •c. 
o· . 4 • <J 

• • • • •" •- •• L • - AIO\ •I.!, __ - IUa"'-C •• ••- •~.~. - .,J. 
... 

: . . o·. u,, ,,,. __ . 
. , . ., 

.. .. ' . 
. ~- ~ . · 1------------------------+---------------l 
• • • . 1-----------------------+i"'~:uo.L' !l&..U. r.:,Lil.::l..C\'_1._~--~:._ ____ -J 
. . ·· .. : ..... ,,--:an· c:.._ -At,, -

.. -..... ···· - ··· - ~ ---
..... 

________ _ _ .., __ :- ~----~-~~_:. .t.:l ••' .. _ ... ~ ... _ • .., ~ --,. v.f',,-v,c~(.~).;._,_-z.,_.,.f" ... ~ --- ... ·-- ... . -- - .... - r ,.. ___ • _ ~· - ···- ·---- _ 
• •• o• "' 

-
-

3.fi 
t;.5. 

-
-
-
-

30 G-.S. 

-
-
-
-

as-
,._ ... 
r.. !I.. 

-

,· • • • •• -- •• , . ::u • -11 .--L-1 __ ,.1. .... .1. ••••• ,. ... -r/.,_ .· .. . ·.. ._ -
'• ." ,: •• ... .I ..__, •--• lft'ill U/') .J....1, --•·'•\. 1.-.- . 
•• • • • • • .., u . . .. ' . 
-:. . . 1-------------------------1-----------------1 

, • • : . ~ ~..:•1.. •• • _ Jt.- •... ....._ \ , - ,r. • ,\• _L.I.\ • • •• .L. s: 0. •• \. · ••- ~ ..:1<'1..c. . .. o. . u • u .. 
..• ·• • ... L'/,.,..,._·. - L .-.,J. .. 11 ---· ,a..,o '11/1 ...L.L -­... .. , v .. 

V 

. . ·1---- --------------------+---------------j 
.:. ·~-
_o . • , ,' o. .1------. -------,--,-----,-----+-------------1 
• O • --a,.-~ .. . ,-. .,_, C::..-,t c.s, o,_,.1.,· .• - ~ ---~•\.._,. 

• : • ·tr.. . .., - . '-' 
• ~:;.,: • ,.,._ .11i ..... .,,_ --~- - .. ·-· • __ j , __ .., -· -.\• 1- !:.. • --

• 0 • 
: ,' ••: o•' ,' , •• L. • - - '10 • d,.L.1.1 .• -.!..l --..I • ..J.....I a,.I. ••• • -.L .... 

. o • •.. • V ~ 11# 

'; • • : le• , __ r-/~,r-,._ •• --- ~-~ r. •-•" KC.l -•· -, #:U lJ./a 
• -, 0 • - • 

, • • o• • • .J..L ... ,. ~.L. I.- ·-
o •' . o .... "' 
•• 1• : • •. •,au• ... _• l!:''7. •ill- ,. __ ~I!. -~ --· - .l ,...., •.• ·- \. ••- a .... \.-..,.., C'i K' a.. .... 
~o·· · ... ·. ..., "· , ~ 
• •• ,'.

0
., •.lo1--1'.. -~ •- a~'-• --~ t,'t ._., - I!, __ .,r_ ., . .,,..,, - /OA-..r. [A.,c.k~u• 41) -a.,., ba c. 

. 6' .. •· . ! ., ... 
: . •:. ·o· .. ·-..1 u,, --·· 
,o•··· ..... o , 
·o·,•: .0 .-: !,C- -~ • c:.._ ..\.. r-~· -- ( ,i.t2- l h.,, ~c. .:i.) _, 

Reported By: J.,t;~ j,.t. ___ _ Reviewed By: 

Title: r., __ •--~---'- Title: Sr, 
Signature:,-1 ~. /11 I Date: 11 • 11.,,.. Signature:\.<' It .. ;_ I Date: 1--1~ .. --z,.,K , , I 

' A-6003-642 (03/03) 
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BOREHOLE LOG I Page ..A..of ..JA... 

I Date: 1\•\\-,'-l 

Well ID: r-"" I Well Name: 144 .£as•.l3, Location: s . • ~ WM Pl PH:\ If. 

Project: l"'\-.lc.t M ... i+---~-- w~l .& Reference Measuring Point: (l-rou ... A ~--C- __ 

Comments Sample .J Sample Description 
Depth ---~------< Graphic 1---------------- -------t--- ---- ----------i 
(Ft. ) Type Blows Lo · Group Name, Grain Size Dislribution, Soil Classification, Depth of Casing, Drill ing Method, 

N Recovery g Color, Moisture Content. Sorting, Angularity, Mineralogy, Method of Driving Sampling Tool , 
0

· Max Particle Size Reaction to HCI Samoler Size Water Level 
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-
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-
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~.&. 

-
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•~•:.:~.:• ~/-•c:t.: c_ __ ...\. fl ~\ (r.l:,'\ f,.__\,\~ 4,,.,.,\ L..J/~- L--1 
• . .,.6 , ~- -
'0°.'. •. · . ,>,:7.,.;1+ •---~~- -~-- e....11,.....1 • .• \ •-- l' . • w.- A..-l, .... C) Ltft'L.c. 

:••.'!'.:, •.~•--L • ---•---- • --..I .~..l• ah.1.\.1 -- '-'•J,,.. . ..,,,L ••• .-.,&, .., 

O
• • I - • y J P"-'8,_,. V 

.. :. ~ : .: -J•,. , I.-C/t1-..,. al"••--/t-~• - L .... ,. U.01--•:i,f;f/ 

: .' O ~ 'o• 1u1 .. ..&...-'- --,r..&.. I..-- - Pw-.-_\...\..,,. '1) l.l~' 1... ... , . .. ·c . . - .. 
, .• ·, 0 ·. ~ c,,., ....... • «-, .. :1i ,~- .,_ti,._.,_ - ............ _ r- --. . . ·,;. ,- .. 
.. ..... •'---- 41,t . J_ , .,,_ ..... ~-~r--- .\ ...... --
.: ."o: :. :. . -. .. ... .· •.. . c: • • .o ·. 

V ...... 

. . o .. : o·• 

. . •1---------------------------------------1 ,: o · .. _.~;; ":-
.• . , •--------------------- --+--------------:· ; ~:- ·o. ~ ..,,, .. __ : ~"'- .:U. . , ___ -~ ... - •• _ J .__., I' • • -- --L IQ-,.\.. . Vt' r,;;) So'"·· 

• • • ·... .., ., t,J 

.o ;; .•.• ,.. __ ~ , _J -~~ "6' -- .:l.~Y tr/!! -- ,.\. 1,,.,._,_,_ 
-'_..!: ••'. ,• V . .,,, ~ 

•·C) -~·. ·.·1---- --------------------t--,-----·----------l 
.. : :~• o · t--------- ---------------1---------------i ·, . c· . • • 
. . : .• ,t?! 1-------------- ----------+--------------
·o =. o ,•.' r-\!11,t'' ·•'"- -•.IJ. ,..- _['_ , u •- •--.I. ~~-(?. ~L • •- •• L ,Q,,-,-\.• ~., &\ ,:'.,::,..._ ., 
., .. ·,7, "' 
: .~.•·o · ---•-•- •A-1 • .....&._J.,,:Y"-"".J-..1. •&l'- ,,,,. 
• ·· o• ·· .J u .J 
,0 • • ·• 
• .. ·• "c • 1---------------- - - ----- - ..--------------~ 
• :

0 
: • • c• -70 • ~--..1 (f,\ 

---:·.- :•: ?:.' !:!,....• ... :.·•91!:.• .. ,~ ... - .,.£'. _., -- ·--.I.(-·~ - -- \;- ,, • Q...,,.k,., ... r.-, S"l' L:."' 
'.; • ••• .II • .L.l. e.\-\..\\.., --~~-~ • • -' • ,_r,, .... .L - _,. ·= .: .. J ... -

.. •·· ·• .~- , __ - -- . 
-

·--·-··-···· :~~;-~ ,~:~.<;lu., • .-u "'" .l -'- ~i:,\,, 'otewl" ·-· r ... . . · • ·-- , ... ..,; • •. ··•·---· · · .•. - - · ···~-·~ ·-·- ·~ · -·· 

-
G.5' ~~-

-
-
-
-

'70 
t:,,',',. 

-
-
-

··, -
75 G.s. 

-
-
-

. . .. 
/ \'/· ~---------------- --------+---------------l 
• ·:.- · ••=1.,:'L--• , • .• .I u,,__ Ar~L· ,,.f';;J I.C'•·· 
- . • ~ u 

.... · ... : ·---- -------------------+--------------.. ,, . : . . . .. 
. ·, · .. 
-: ~ :.:'-~: ?0-"7C: (' __ ,. ... 11 .. ~ ••• ..1 l~) ... ,,. . .., 
• • •o • •"!'.Ir• o.' Ii • .,..,_ "•~ .... _ ., •• ,l {. ,.l .,-\ lt:"7\ ~.C. •'If ... 

·• 
• .'. • .' • •• • •• L. - .,,,. ,_..,1 ~..-4...I, cl:.I..A-1. -·•,94" • .l •• ~.,L. ·- ••• L 
.... ·.- ·: .• u ., - .... 

• • • --.l • ,i; • .:1t:..,,.&/6UJ:7,,__ ,,, • ..,_., __ /•- C'. -.....1,..L •• Ul'I •••• · .. : .. : .·. ' ,, " -
•• • • • • • 'I ,t'I/ «J ... - - ,, .. L. .. ..,. __ -

• • • • • ., y ' 

• • ; '-. 7 . 'ul..,i..c-_..<uo.llW.,.j~_.~.-iW,_~.l~.l"'.a,ir..,_,..;a.;~·--1..i...\(:a,ac.~r..-~•--'-----.....,.----fA-LIL.._••_., \.~....._..u~-~ 1..t1__.,.,...._~'-~i....~ ... -----j 
· o,/0• ' r - "' 
: ·.·:•~:, ....... a~ ....... ... I!!. ·- ·--Jt-,..1.- ...... \ ..-. .. .r . .,_ -·'-. 
••. . • · o. 
,.;.•,~ • •-- • ""'-• • ~.J -~&h.L'-1.,- •-~ • .I ... , - - ·-'-

• •••&• ••• • u ~ .,,,J · ..., 

• • • •• ~--~~.....,.......,.•-• "- 1,,,._..r.-J .~L.. UJII -•• 'I ICfJ ..-J,,, ·•• .. ., ., .. 
Reported By: :r. \, .... -r,..L ___ _ Reviewed By: k'~ 1 N ~P ,,-,,_ <".l.f'n W\ 

Title: '"---•--··-~ 
u 

Signature: /J ./.· /1_/ 
r / 

Title: 

I Date: u-11-14 Signature: k(, 
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J Date: 3-iC ;2..c1 r­
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BOREHOLE LOG I Page...l_of...1.0.... 

I Date: u.11 _,u 

Well ID: l'.M~"' I Well Name: ~ci_q • ..-v--. "'"' Location: s. -.t ,..,,.,A A- All 

Project: M-.:l'I Reference Measuring Point: , .l -=,., . ...£, __ 

I.I 
Sample Sample Description 

Depth 1----....-----l Graphic 1----------------------+--------------; 
Comments 

(FL) Type Blows Log · Group Name, Grain Size Distribution, Soil Classification, Depth of Casing, Drilling Method, 
-No. Recovery Color, Moisture Content, Sorting, Angularity, Mineralogy, Method of Driving Sampling Tool, 

,o t..!!., 

-
-
-
-

IS" 
,:..~. 

-

-
-
-

'tO r...s. 

-
-

•'. -
-

llt5' 
t:,.,,s. 

-
-
-
-

tA) 
,,_ C. 

-

Max Particle Size Reaction to HCI Samnler Size Water Level 
o-••.fl •• f_..t,..1411 "--I ,.,./,J#• - L ·- \ . :o: •. : 1------------------------..J-l,dlollillS._]:JXl,L_J,L.Lfl!LL!ll.::ll:~-n:.4---1 

·-. · . . ·: lio-cto ! t'-..u ... l\ ... "'-···...I l .~) 
•• .,•• • • • •: V -

•• • • . -- -••.a. ,._.,. •. .!'.. _ •• •- •--.I l•~ -~ •.. -- \ -,e"1 • . .C'. - •- -1 .. , -
: _: ·.'.·:, •• .a.. .!l."a- _ ... •--1 ·--L...J ... l!.\.L.\ .• --,~~ -.l---·•-'- · • 
• . o • •. fJ J - .., 

• • '• ,. ,,I... •• ,I • li: I..A.,J J,._,_ a',t.dlt....,/'ld',, t'• _J •• .._ Wl'l ~ 
:-=.•:•.,": ' "V V " 

, •• l'l..S"' ,,,,~, •f'• 
• • 0 • ... .J 

0
' ... • ~ or' _ • ... .. •IL,a• - . .,, 

r. -·· -- ,.__,1, __ ~ _.,,._., •- .• I!.. 0.--\.· .. - l":'I oe'L • 
OJ 

• • • • • - • --L I •• I:!. _I!..'• ""' • Stf:,-_~ /u~"I-- • ·> ,!;" .... 11:/'> 
0. ', .. • " 

,•. 0 ~~-~Jo._•.111111..,_,:,,_ ________________ -+-------------~ ~- .... : .. ;,:" -· ...... . 
o• • I •• •• 

· .. :: .'•cj.1------------------------+------,---------1 
;,_ •:C• •le:.,.._,,..,_ • ,c __ ....\. f'.. ___ -\ (.,.r_'\ Ll--\.•,•- ,-.,,~,a,..'., • 
. . . .o tJ 

.o: • •. , 1- -·1&- ,_._,._ /Y . • "'._ • -~l-....L\ ~.£ •• -- --L ,_ -
. tt, . 

. . . . 0 ~-·-.bML•--#l .. ~ ~1.-1...U ..... 1 ..... L. --- _ • • .L -- • . - . . , --;:r ., 'V' .J • _, ., 

• •,' ~ •;. •·«.,..~/-.. ..,•• ..., .. __ /, .... ~; --'--~- 5tcL-•-·,. ~IJ <t/!:1. 
" • • It/ I 

•• • .. •• ...l...-L -• .. ~-
0 ,.• .. • •• V 1,/ 

: . o . o,lt';:)Go,'L~·--- ...... _ ......... ,,.r:.. I ( .r.\, .l - -'- .1 .. • .. - I Arrh-·w.r r.;) (tt:;'L ... - .. .., . .. ..., 
• • • I•--"• 11 .rU ,r/.,_ __ •.L, 1..- ,...._ 

. . · •. · .., " I I _o • ••• ~. 
,. ----'----------------------;----------------, • . c. . . . 
• . o . 1-------------------------+---------------1 .... ·. 
0 . ·,. 

: ... ·• •• '• 1""'-t"C'.'• JI. ~Hu ~ _.,l (.~) "r,.L" ,,. ~ 1n,,..'l--c 

• 4 • • • . · ~-' - . ... -· _.,_ 
- •o.. """ \,, - . \J 

---· --··-···· • • • ••• : ·: ,..... •II. ~~~~_f._::_Q:,,,.fW,\a.;.-....._ ~· -~- ·-•- ··· . •.-.... ·-.- ...... _,_ ., ~ . -· • -
•o :: • ', .... ~ •-.L..l, .. ,.L_.,I - .:c~• ••.&..-••· •&"L .,.,1, .,..,,-~/ -

-

'°' 
G,.~ 

-
-
-
-

• • • • • • • • " ,I ., 

:: •• ~:.: :~_.,,. .. __ ~ ........ __ /.,__£" ... J u, . .. -~ ,..,,,, ..1 ...... :-·::, 

.. 
.'•~ ·-~··.i 1,~_,,.,. - e: ... ...l .. r-... ··-' ( ,._r_) 
0 ' • - \ • • , ''. ', ,_ .. ,u. , r•. ·..r. • - ....... ,oil--' •• -,~ ,.,,,,. .C. •"'~ --L · .... 

••• 0 ~. 

0
•, • •. ~'- ·• • °'~~d•.1.U.,-.,-\ • .J •• .,_ .£ • .L......l •c.•,.-_ll 

• • . ' • ~ .. u "' ,J• u ' - : 0_,. ___ j,..,t.... .. /..,...,./! . -.1 ••. .L u,, •• A • • , ... uu/<, .l .L 

~r .. L." - ,,;;) IAe'L .... 
CJ 

110 
t...c;.. 

-
-

• • • .., • u 
0 ...... - · ..L L. - -~ 

•• 0 •• w ., - •• " • , 

• , • .::"> 111'1' •• •, .,., .:~ •·- -~-- .- - • .1 l -•" •-- _r:, - .. -- --L. c, l\l'I "-• ._ 
• . o·· - . u 

o;~ .... :-- ,..... ,:- .r1:;. ·-'--J ·.;•L~- i--,..,. #:., ,e✓,. :;, .,, -.L 

-
~ , I.--. a 

. ~ (1 .•• lli ... ___ , ... ----------------------+---------------l 

- .: .·" .• 1------------------------+---------------< 
116' 

G,,t,. 0 • 
• 0. 

-
-

·:.·~.o:,~ .. c• ... _ . ., •• :1~-Kt1"'T. .. r._ -- •• .1,_J ___ , ... .., .. r- _A-~\.: ...... @ uc• ......... 
: .. : :~·· .,_, ___ :, "·--·-· ... •• ,.,.'7,1!. w . , . . ., 

- • e • • ·1--------------------------+----------------l 
• • - • • b . . . .. 

Reported By: .:r.,1: •. T.1.-~- --

Title: ~--1.,.,~ ... ~ Title: <;,. Ge~l nr.' \/.v 
Signature: l'J /.· ./2 / Date: 11-11.•llf Signature: ~ B. ... ) ; :;::... / Date:3--ti -?ci (" 

r ; I 
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SGW- 58550 REV 0 

BOREHOLE LOG I Page l of ...1.Q_ 

I Date: h.1"l- '" 

Well ID: f'Qq'l 'l / Well Name: ~ 4 q .,:-.,,o:-_ ~-..'7 Location:.~ 0 ,r Wl"\A F\- ~x. 

Project: m. '\U M-•• . .l - ~'- - I Reference Measuring Point: .~ ...... ..,.,.1 ~ ,,{'
4

,. 40 
-.J 

Sample Sample Description Comments 
Depth >----~----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, AngularitytMineralogy, Method of Driving Sampling Tool, 0
- ecovery Max Particle Size Reaction to H I Samoler Size Water Level 

120 
t..s. 

-
-
-
-

1~5 
t;.,S. 

-
-
-
-

l3o a..~. 

-
-
-· 
-

135 
'-,$. 

-
-
-
-

'"° 
a..,. 

-
, . .... .. · ··· - ..... . -··-

-
-

l'iS 
(r.S. 

-
-
-
-

15'0 r..~. 

-
-
-
-

ISS: "•.S. 

-
-
-

I 

Reported By: ,. __ ,,_ "t'-• 

Title:r., __ 1._•-~ 

·~~o·.~· _,c; J,\f..,,,1 
.... ·. ••l--------------------~'----"l;-'lf<-IL-+-------------------1 ·. o .•. , .--i ...:'I., 

• •.·. • 1~"-1..a•~1-.,u .:tlL r~.,.,\I,. ~----1 ~ o._.,. 
O• •• 0 "7 • • V cJ ..., ~ .,J -
• • .• .•. : ,_ ,.,1&. ,._ C.. ___ --.;_ ••---' IJ!.. •• - '.•--JI'- ••- ;-·'-·. 

••-:-
1
• •:01_ 'It~ •.--.. l -----' • .-&,...,,J • .,t •• • ..... L -~- .- .L-... l .. .._-::,,...-.,c:/ .: :.·.. ... . . . ., ... ., 

.·.·o· ... :•··,,-- .:,- i--"•-.L.... u,., ____ ,_~~/1 --·· ... ... -·:~ "' ... , " ..., 
•,:, :•:,:•,:, 123 I ( , 
• • , • , •, i.ll.lll.• lt.:1- C.- -"' ~ l ..... .- .... : - ,--.... 
• - ; ~•, kl> lf\r1 L • • 7• .,, L. ,,,..., .. .C.. __ •- ~-~ { _,.J_\. ~ II ___ .LJ . . . -. .. .. . . "' . . 
•, :_'; ",:, • 1~i..lU •• ----~ • .a_ • - .,,_ -,_. -....a ... ~ u,,. 1:11 ~/1 __ ., , 
:•"••• •• • V - .,. • '-I • IJ J 

•_- :: , '. •. •: s.,L..-• ••.. L _,J 

l"t. .I • 

·--~ •• ,::.1_ 
• • • • I• •, t-------------------------+---------------l 
:·.:. •• •. ·• r., ..... ,._ • • ,. .. ..,, .. •!C'"I.- ~ -- ·- <•~.A,_ --· -- ........ _,:_ --·· ~~L.·,.,,. .-.:'l • ..,,, , 1.. •• 
.. . .. - ..., 

•• • • 1-.L I 1'. \ . . . ,, .. -- . , .. .,._ : · .. 
... : • . . r-- ·, ----- - ----·· · -- ------------------<, .. ,; .. 
.. 
.. : .. t----------------------------------------1 

:: • :••, ' l,m ,.,_..,, • • ,_ .o,j4' ••A'r. _r_ •- .~ <. I 

1,. .• · ... " 
• • • 1- .- • - -'•-a..11 -. .• .. L -u ._.,.J,.,.,J. ,., - . - _, u 

• 0 ~ ... , .. 
. • •. ". •: • .tr'Y tr/!i ••• .. :~L I . .. . .. .. . . .. . 1----------------------------------------l 

: ~ :-:: :·~,I;),..,. • ._ __ . ..,.,, . ,IL .... _ _a-···- d ''·-. ' - " • .\ .L I~ .• , - - t::) "-'"' l... • .c ...... ·.~ \ ... _:._)-~::::.:'---11-~ . . ... .I •"'l.t:sa;'.. - - .. ·--·---••? ~----~·--· 
.. . · .•... .· ...... . 

• I t: 1------------------------+-----------------1 
_ .. · ~,,,,~'L .... -,,,,.., __ ~u->,o"Ci.~r.. .. _._ ~- ..J, ___ .. ,,,._, ~ C'. r.. ... .,,. A,,.L .. ,.JIIIIJ,I"'.°) '"'~'"·L_ 

·.: " .., 
• •• '-• ~ • _,.L:;_l.-'-1, .. .L • .a. 
• •• • • OJ ..., ~-

:·_:_-:. ·.• .. 1-----------------------------------------1 .... 
.. . . .. f------------------------+-----------------1 .... 

• I • 
0 

1 .... 
•.• · .. : -~ .~ .. ·L.• : .... .1 ---IL.,.. ..L ••• • .•.. ·,.. .. ., - .... ·-· ... ,. 

·- • .. ,...1, • .,..,1 Ll.-, • 

·.•· .: .. . . . .. 1----------------------------------------. . 
· a•. . ... . ... f-------------------------+-----------------1 - .. 

• • : _..: :•::~ -:·.~ 11:<' .._.: ~-- c:I&- J1w. _ _r_ • -.. ·. .. . .. ·-__.-. 
• .lt - '• ,9. r. ~ .L • l!.-~l,,• .. - A.) ,-.r't....'-

•.•••,••j: -••I. ......1 • ..la£ U~l._;_, •L-1/ 1/, 1••1..&. L--·•••oh. •-
: •••• •• • V \J ~ 

: ... ":"'. ·: .. '1-------------------------------------------1 .... '. 
~ ': j •• 

Reviewed By: l<.:tv," 'r?o,...,.. ._..i-,_,..,-.. 

Title: 

Signature:/1 /.· /1_,1 . I Date: ll-13•1-. Signature: J.l _ R 1 .., r 

/ / I 
A-6003-642 (03/03) 
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BOREHOLE LOG 
I Page S of ..J.Q. 

I Date: 11- ,-.. ,-. 

Well ID: I'~~!> lwellName:J'i'l--~2s-ZJ? Location: 'S _r l,\n'\0 ~.0.v 

Project: m-"" m ..... ' . .L ,,-,_ .. 1.,,.n ... Reference Measuring Point: t"' 
.., 

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

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

,~- r •. a.. 

-
-

,'•.·:.: ~• .:· :1-_______________________ .....µl fl...J.111.Lll.li:c.. -...:i.1..._r.ar:-u•'-•11,·· •u./ca.i,JCJ,.:a'-wLlll.-11,,• -cr:,·-c.L-1-1 

•:•• • • .... 114._•. l£.'7 • ct •• .J (,:.,\ 1.0--L• ...• · &-.. ll,oO''- ... • •• ,' , • .j,U,,a..;;..llll,£._,..lll!ilU,;ii\.L.-------------fD~IUltc;_Jllll::.-LY.l.L..JD!...,,lr"-----i 
:. -:, • '.': :,o.,.,., ...... , - .:u. ~.- r . -- -----11--, , ... ., • .. r . . - .J -. .. . 

·: .:.,_ - ·-'• , .LI • ,.L.L .• 1, •-L.1 . , .L .•• ••.._ •• .I•• __ L'J -
-

1"5' 
4,,-.. 

-
,_ C. 

• • • , Ill .J J~ .. • 

•• :•: • .. i,, ... -· j •• 1..- UAL ... ... oE'V ,.A. , • . I .I.. . .. - ., . 

• •••• •.:; -.. /· 41 "' J . .... · ·. 
1

1 

~ •,• ~• :.:~••.ti'!'&. ·-• ,(..,_!\L ~ .. - .. r' -•••~ ---~/•- •" ,,,,_, ... . r~ •--· -
:.·:~-:· .., • t • 
•;. : a :,_.L. __ "-. .u •.. .• I a • .LJ. oi ccJ .r/'!> •.. •-l L - __ 

-
-

,:_ G,.~. 

• • • • • • • • ..1 ·;1, ' .., " . • . . . . . ' , _ .. - I.,,. • 1'-- ' - II " <:__ .. ( Mc:. l 

·:-.1 :··~; •• _ .. fl ..._..-...... ,. J, .. --'\ ·-~- f' .... - -- ---• " .. ..,., 

:-.:· ·:~· . -: • # 

••: •• • ",1-J •• .L..J .,,_,._, _J.
0

.J_,. .• 1 .• _ •••• L • .l, ,_,.,,,.~'11..-, 
• - · •••• ~ fl ..r u ,, 
:::·::: ., , __ ... ... . ,_., .,.,_ .,.1.. L__ _ la •• t •.-- '-' •""'r...-c. -

-
' O , •• • • lJ _, 
. . : ·:.: ',,.,l'l -'I""' : c., __ J., C.' 

... 

-
l?S' 

G,..~. 

-
-

: : : :: : lt.0,,Jilf:;dlS'l«v~!'.ll~M(.,,.,.-Vd.U~D.Jtfuus· -~-IM,IIL:..;·.a,a, · "'·~·~i;.-.,-------------1 
• r : • , ~ • •.' ,I, .LU. ,.L. J_ • . • I,_ J • __ L. l, _ .L •. I I · · ft , • • 

•• t • - w .,. .., 

J • : t • ••--..I .-L- U..1 - ·- • ".C"CI ~/" --- , .L. L ••. . ,-

~ •.. : ·. • u , .., " . ·. •·· .• : • ~n,.,.., .. __ . ..,_ .,.., .,.,...,_Q. ___ .. ,, -"' <- r •. _J •• L, " ,L• - &> ,_.,._ .• 

.·•·· .. ,:·. ., .:=.:~11::-:.:1- -• : __ ,, . _ _._j, • .I .. ~•---

, . ... 

-
-

180 
c..~. 

......... ·. 
[:~iii)~---------------------------------------; 

- ~:.::.1::':.' '.:ll.\,.,.,.._ •. <--•:II- >IH,.,.v.f~. -- ___ .J,,- .- .J \ ,cl4' . . l' • .C. 1.ll.-1.• ..• r-) raA
1 b..c. 

. •::.-: ~ #;-:,::'r _ ~ _: I . • 

.., 
I .-L .. U.,1...r.e.;..a.S..!LJ.G.. .~.t ,'1.C)w.,\J~~ "' ·~, .. , _., , . --·--• ' • • ••-••~• •- -·- .. ... -··- . ... ~. -- . -~· ·- . .......,.. .... . 

-
-

185" 
c;..s. 

-

-
-
-

110 "--~-
-
-
-
-

1q_s ~.s. 
i.-,-..-, ... " 

-
-
-

......... 
. .. . .. ·.: "''1------------------------+-----------------j · .. '·.· :. :: .. ' 
,•'.; . ·. 1-------------------------+--------------~ 
. ·: •"' .. :· ··1------------------------+-------------~ 

•• : ••• IQ l•<'L·-••A· ... ~·-·- --~ .•-·- •. .1, __ J ___ , ,,_ e.. ~-.. 1.· •..• _, ,,,, ... ,L.~ . -.... - . 
: •• .'le! --•. ... . _,__._.., •. 1. _.__ ..,., 

.., 

. u .., 

.. . .. .. ., .. 
·. o: 
·- .. . . .. 1---------------------,----+--------------I 
: , • ~,.,.,.._, ... .; ... .:,1 ~•..-%-.C. • ... • -"·- _____ , - r. Ill_.,\..• .. --~ ,c,..'L ... .. .. .... . ...., 

•_.•_.•.•:•. • ~•J,._L.,.-•- •-- , __ _ JI.If\•--•"-• L'IG t•.LL .I . • L. .. ... 

"'- .. • I •• , f t.J 

·-·. ··~1-------------------------1----------------I :,:.o:· .. ::: 
),•;._/:::1------------------------+--------------1 

••.•:•.:•,~\111141"/l •: {' .r. -- .. ,,. -·. 
~ . . . .. "' ~ -- - .. .. . .. ... _. ~- ..... ...... : ·.:- ..... 1------------------------+---------------1 ... . .. ·. 

Reported By: .T .. l~,t ,._\._ -- ...... Reviewed By: Kt', VI ,J Ee v•,,,, ,;..J.y-,•1 rn 

Signature:d;., · /1 ~ ·,1 . f', J,." 
Signature: Pu... I.< ·, I Date:3-lv-i,ir-

r r I 
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SGW- 58550 REV 0 

BOREHOLE LOG I Page .Jo_ of ...lll. 

I Date: 11_,.,_,..,. 

Well lD:r~q!l~ I Well Name: !)qq.~'.l'-'•-"-'1 Location: s. ,.p ,.,...," A• Ax 

Reference Measuring Point: , !..-. _ ..\ ~ -~ • ,,. 
..J 

Sample Sample Description Comments 

Depth 
t-----,------1 Graphic G N G · s· D' t 'b · S ·1 Cl 'fi . D h f C - D ·11 · M h d (Ft.) Type Blows Log · roup ame, rain Ize 1s n ut1on, 01 ass11cat1on, ept o asing , n mg et o , 

N Recovery Color, Moisture Content, Sorting, Angularity, Mineralogy, Method of Driving Sampling Tool, 
0 · Max Particle Size Reaction to HCI Samoler Size Water Level 

~ .s. ·: 7:::.:::: ,.,~, - Ho·. ~A .... ,,1 (~\ f'-1..1~ ~\ .J.,._~ - '-·--' 
0 

: ' · • :-•• <-..;,. ......... _.,_ct---- ......._,.,1 l"1'.. -L _.c. _ ... • dP.L.1.1- --·II. 
: , ·: !"·. , V ..,, J\ l 
• • • •• •• -~·· -M • ....L...L-.1. ---"-·-~. "",/ ·-J ...... ---· ll."'I' ... T.Jr-r.. • .Jl cc) 2-ao . L-' 

:: -: '_:'::~~• ~/.,. 1,.1..1.. =h-- ..__ ·- ., 1 

• • ... .... : :-.·· -

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

•• •:---:• : : ~ .... .:c' .... -· - .J .u - • - - ,. 
~OS-

r.-. $ 

-
-
-
-

.a,o c..s. . 

-
-
-
-

.:ZIS' 
cu. 

-

-
-

. .. ~ · ~· - ···- -' ---

-
-

.us G,.$. 

-
-
-
-

,2:,_ G-.s. 

-
-
-
-

,,:11- C,.~ 

. ·· ·· .. ··· ~ . , • § «V CJ!J - ,,L. I.a.,\ • • /,;'I ,.All.' t.. .• 

• " " - V 
: :..·~'"· · ··1a....- ........ . -.· · . ... · ... p;a:ao.!ll...- ---- -------- -------,1------ ---- -----l 

.-. 
/ .=.:/·::: . .. ..... . 1------ ---------------------~----------
:;.,: , :-... : ,Q~i.n•..._••~5'Z, . ,,_ •- -~ • ·• _ ••• .J, ••• •"••-' -• I' -~.I L'l L · ,:) "ltl\•.__ 
.·. : · . . . : -. ... u 
:··;·· .:- : : • •• , •• L.•-· - ·~ - · ..,,. __ .J ......... ..i. 

: ·. , .. · , .. :•,__ ___ ,_ . .. -------- ------------ ---1-----------------t 
'::_:·_.:.:-.,;; ·.:· ____________________________________ _ 
·::· .. :·-·:-:: 
.._ .:.-.:: .::1------------------------+--------------­·::~;.·;•::.•;::~ ...... -L .. • ....... 11, ... H . . r.. • .,.-. a_,u_, ... _ .• , ,.,_~L'- • .c. IA-AL,.,, r.;, .. ,c:'L .. 

: •:.: :•:_::•: <. -",:"--, -11 • ..LJ._ • .J_.~. llr1-,0J-~~~A l,.L~ 

.., 
•• • • •• .. • I I ., ~ 1,,1 

: : ~: •• : ~liwJ L--._•-

: ::;·::../: -----------------------+---------------
~ -: ~. :- .. ·:1-------------------.:------1---------------1 
.. •·.·: : ·:.u!l.1'>'-l.'ll" :c:1:-1...&., .... c:.:u ... c::. •• 1 {r-"'S) ... .. .. 
• 0 .. • - • - .... -- J B. , . ---·- ··-··· .... .. ~..::_;..: ~ . .,..,_.;u arz. ,,A. - v £,r:.. s. ~~..11I'&.::..M.:.!.~Jl,;.M.1t .•.. r,ch~'t.e.--Si!? •.. ~ .Lbt.~-~--- --~-.. _. 
: :: •: . --• •• , .I· .L.LI . ••"•-.L ..• -.L •-• ••. ,L --.1 • • -11.~ , . ..&.-~ 
-~"' .. ·•~·: ""..., .,,- - ~ 
• · ••• • ,_r/.- .• .1.... , ., ..b... ,...,. "c-u ,e/., ~ , ... L '-•-· --· .. : .. ·. ·o·.. ., . . .., .., "' . .. . ... . 
r : • •• ••.1-------- -----------------1----------------1 
• • : :: ::: : -.;) ~~,(''L.•' ,_.,,,:It-~ .,,r.. -11.•- ~f-.J ••-\ •·· .l° • . t.. I\ I • = ~!IC' IL.or 
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Reported By: ~ .,-.,. "t'-L • .,,..._..,.,. 
., ., J .J 

Reviewed By: ~UlV\ 

Title(' __ t,.,.- !";; +-
Signature/2. tJ. l"f,.) I Date: 11 _..,_.,~ Signature: l{' _ R · J .-_ 
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SGW- 58550 REV 0 

BOREHOLE LOG 
Page:J._of..1.0... 

Date: 

Well ID: Well Name: Location: 

Project: Reference Measuring Point: 

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

No. Recovery 

er. . 

..... ,. .. 
.. ~:.-· ... 
:. ~: .; :-::llliiilii&...;.~~..Ml~,DJ;~..¥.~lilp,.-..iYw..;W&;W,.li..&.----t'-'AD.is......lQQL~L.Jl.J:UtLAA.cal.L---j 
, . , : .. ·, ..... ~:...!l!Jl!,&.:.Jd..si.ll;..IDU!llo....,,_,ll.CoCfo..!J-OU!161t.ot.SJ,..Di..Jld:~!l&ll~~bu!.L....al'-.A.!:lilLb"'5~----l 
·• I•. fl, 

• •• : • ~:: l'IS!t,;.,'6&..!la~~ID!l.--l$r."411',,,J-.i.UWOJ:Doa.,..llllll-&ll!li,..,:...illllL..DMl..j-+--------------J 
: --..• 

: . : · .. ::: :·14.t!7..l::.&rlS,....;-u~...tt.UJi:-.~~µ.ll2.-"!~..lm-l.i.5..l½\l~J-------------- ---1 
·•·· .. : : ... :· ... 1---------------------,---.......,.-1--------------I ........ 
: ~: ... : .. / :J6,l1a,, ....... -""l~~"""'~~~.:.::1111~~-:w~~~~--------------j 
• • • • • • ·c.-ill!l...J~i....!!!!'Uil~!Zo..!W!A..=L.!!!Ol,....ll!!!M~~~zn...:~c:.!'!:!!....j.1C!.£1::..nl:!~A'-,6:U:L,-J~.____..;..______j -- ..... 
•. ",_ • • : .. l#f,~~~~~!.!l;:~~~~:!::.J!!!.,:lµ.l!IMl:....:il!Q:.!~~~~+----~~~_!!!~~----l . . .... 

•• • • • • f-'l-".!e!.!..!.!IL'.~!::..!&~~.!.::..!~=ar--"-'---'iL!.!.~.u..>:~~,=,=..'---+-----C--==-=_.:::;.~----l . . .. ·, . -
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. - . . . . .. .. 
. -: ..... 1-----------------------1------,...----------I 
: .. . ·: : .. 1----------------------+-~u-~S~~=-=:....L-------l .. .• . . . . i-----------------------..--------------1 

r 
+ 

.. : .' -~· 
1-00\ 

Reported By: 

Title: 

- ··r---------------------t-'-'----=c.;._-=----1'-----------l . " . . 
.... _ ... ·f---------------------i-~=.!_..0..-=.JI.L. _____ _j 

Title: 

Signature: 

-10 
f 

Date: ~.../D-Z,l1, 
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SGW- 58550 REV 0 

BOREHOLE LOG 

Well ID: Well Name: Location: 

Project: 

Depth 1-------~ 
Sample Description Comments 

(Ft.) 

aco 

Reported By: Reviewed By: 

Title: 5 · 
Date: Signature: Date:?-it-?t:1 

A-6003-642 (03/03) 
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SGW- 58550 REV 0 

BOREHOLE LOG Page..1_of..,UL 

Well ID: Well Name: Location: S. f 
Project: Reference Measuring Point: 

Comments 
Depth ..__-~----1 

Sample Description 

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

Sam ler Size, Water Level 

(Ft.) 

350 

. 3SS: 

Type 
No. 

. · o . 6 · ..:.· ·- . o· ; i-::.c,......._.'-""'-__,1...1..,,..,~IS>!l...,,......._.ML....,.D,-JU<.::L.a...;~.....,=---""'""..u~L..;ll1...1:U1J::J;,1,..~li,U,J~,;z::,.J1.LJ1.t11 

~· .· --..:._o-~~"5,,ll...aJ;;II.W,Lllr-""'""'1.1...;;u,,,~:.LDLJl!ICIL!-I.Lll.a,..1Klll1.1UC~LiLl...:u..:1-..-lllll!t.-lllllll,l,!~~.::Jl:UJmi~aa1U11t..1 

: O.· . i .-cf:~: 1-1-L.~~..LLl!Jlltl..lt.D...IIU:.EWJJ,.._::~jl--lll.L.6 ..... ~~..1.UZ------+--..!!!!~~W.e.lCH.....U..::s..Dl!~_.'.!J!:L..j. 

. . . .. . 
•::-o~ 
-~ : -: 0 .!---=1131e~:ilL.LJl....::..loalll.---"~L.:J""-.a..JCA-!1£ ..... ~....lll~~-..-~---==~...!..:-"""::.._!__::~'{,.:::!....i---l 

. • ........ . t--''-'-""'-"' ..... '--""''----""aul._.. ...... ---i......:;a:.::,u""' ....... .,._.......,~----+--.=.;=;...;..;.;;..==-.;__~___;,..:..:..._:::::_....:,i .•. .o· . :....: " . . 1----------------------t---'-....,_ _ ___.'---" __ ...:;......;.;.;._~--1 

."o· :o ~-,-.----------- ---------+--"---'----'--:--.....:;;._ __ _ . ~ : ·o 
o:.;. :-;•1---------------------+-~;;.;..;.---==-1,;:--9=-+--------l 
:-.:. :o - , f-U'l<Q....-a:..;~-.&-lliLU:.....;:1.LA......za~,.&1=-----:IJDM,~.IL.J~MI.J.l'+--f---------------l .. ·. ·. 
• • •(1)~A .. -11:1...D.....11.C.-=:.Jlul..l-..i..a.:U:~~----------+-------------I 
O• e, • . . . 
._ •• C!)_ •,fX.LJl!.O...».iL..::....;i;:LL...:...&....Z..:I.!!!i:...),jut..i.s.J~ir..J:.J!....¥11~:ui...JIID[W!l,;___~------------I 

.· ,o• . o • 

Title: Jy 6-r'o/ d 

Date: I •ll•I Signature: k{' __ Date:?,- lo-7d · 

A-6003-642 (03/03) 
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SGW- 58550 REV 0 

BOREHOLE LOG I Page..10...of~ 

I Date: 1'.:1-11-11.t 

Well ID; l'.QCl!l~ I Well Name: -ta.ct.c-,c-.~Q,, Location: s.. ,.f" •~M~ A-PIX 

Project: m • .. u M,,....,_ ... ,l._ . .. ,..__ 
-- ...... \,~ Reference Measuring Point: (.,.,...,nd ~- _r- -· ._, 

Sam_ple Sample Description Comments 
Depth Graphic 

· Group Name, Grain Size Distribution, Soil Classification, (Ft.) Type Blows Log Depth of Casing, Drilling Method, 
No. Recovery Color, Moisture Content, Sorting, Angulari~, Mineralogy, Method of Driving Sampling Tool, 

Max Particle Size Reaction to Cl Samoler Size Water Level 

U.0-
•_; oo : frA~ '&.«.'\'-'1.1 . .C'&.. •: •l•- ~-~" C'/.2. .-..ui~lL-- '1"-l ,_ -L--\ . .. , I.._~,&.,_\ :,:o~·. • " '(_ J ,J 

- ·t,:.;: 6 ~.!r&/ l.f./:1 -"••I.. --- . -;c L -- •- ,.. ...... .,,. - /,.. ,..,,.-., C p • ...._• I,.~ \•,4.-\.u,\.-u aL. - CJ . ... ,.. . .., Q • 
_..,_,.. c-, - , ... rd\;:;_"'- .... .:;.,_,. - o.· - o·· . o·· • -. . 

- . · . . ,. e 
Ll _,. ,_ -'• c; . 0- : . ,., 

I .. ___._. ... u.ft.'lll&f_t,.allil.L° -·~ - r-ivr~ • • 0 ..... 
··o•'o·• .. A•--""" a"'5- . . .., . ' , .. .._. 

_.__.. _____ 
-ct·-:-: 

- .... 0 .... •-~- -·-··• Ila).,__, •cc'~- t.~.,c . ..,\ 
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Q,,_,'f , .... c: ,c'll, alll- ';!,,.,.._ .. .t!._ -: ... ~ - ..._.._J (~ \ ....... - ,r_ •• L• Ir..) "J..1./. '"' ,~ .. ~ (j. •. -. ··•-~· ~-" .e~• . · .. ~ 

w.L • -•••• • ..L.J -- •••• &..-..1 .... - ----'-~ Q_.l,_-,u., ~ 31.,91 'i...,.,. - ·. ;.· :·o·: .... ,.1.----'X"--
•- .. ·o• J V . ... 

3'7c 
l.!.C.. . · -.o· ..... · ,--•• . .,, --L--- u.,, __ .,-uQ,.,o .l.-"-•-·•••'-

~--···• ~ , r V .. 
~ .. , .1..1o.. •• Q ~'fn'r.... .. - ':-,c: IL-.- ••II•.,.,.. L..- _ ., ,-ua r.t/1,1 ~\.. .,.II .,.l "---•~ 

., b ,~ ·. ~ ·: 
.. .., 

11:)~'PA'L .• '"'•"'c:I+. -- r.. ....... ---~, .... ~l-~-r- -- E,.· .. ::o :a f, .. . 
- .:. .. . o w.. ca. pd-.- n~sL--~s.:..US.f.'.t.anr-"'>-,: ~/ld-·o · . .. -:-, 
- G.~ 

, ,o,·-· .wa I... a.. u,1 • .,_ ,,.u A 't/1 I •.<.L ... ·• ••"'• ... ~ .. _j -I. - .r,L 
,0:: • ._ ,,d: 

- ,. ,un .,;,.. L_ ·- •• :,. :Ao:._~ L.. "---- OJ " A-... L· ... /.) ~'1'-C. ~ 'L.- C. a75- . - ·" ... 
~ ..... ,,, c' ..... ·--- ------ -, .... 1u.f., ... ) J. .L. . . 

-
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~ __ J) J 
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3~~ 
1 .. 1..... .. Ill C:U ~I .. uu .J.".'.:\r.. --- . --··--' - -~ ----•·· 
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J u .. -
· .. ------~•-- ·--· ' ·-· I 
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-

3115- . 
-
-
-
-

3"10-

-
-
-
-

SctS"-

-
-
-

Reported By: T .• \;.._ - ' - Reviewed By: Ki!.u ·,J Fi,,..,.,:. s=/.r,.,""' ._, 

Title: r..~-1 AA•,.,+- Title: ~:r• (7 e,,, lru. J YI 
SignatureA ~ • /JJ I Date: • ..,_,,:t_ ,._. Signature: j,/____ /?~ I Date :.3 ,f() ~ -z,~ 1 (" 

/ r ,, -""/ 
A-6003-642 (03/03) 
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Borehole Information: 

Log Date: I 2014-12-29 

Coordinates (WA St Plane) 

North(m) East(m) 

NIA NIA 

Casing Information: 

SGW- 58550 REV 0 

299-E25-237 (C8922) 
Log Data Report 

Filename: I C8922_HG-NM_2014-12-29 

DTW1 (ft): 301.25 

Drill Date TOC2 Elevation 
12129114 NIA 

Diameter (in.) 

HGLP-LDR-816, Rev. 0 

Site: I 200E near evaporator 

DTWDate: 12129114 

Total Depth (ft) Tvoe 
374 Cable Tool 

Casi02Tvoe Stickup (ft) Outer Inside Thickness (in.) Top (ft) Bottom (ft) 

Threaded Steel 0.8 12 10 314 518 0.8 208.75 

Welded Steel 1.8 8 518 7 318 518 1.8 374 

Borehole Notes: 

The onsite geologist provided the total depth and casing depth. The logging engineer measured casing stick-up and 
casing diameter (rounded to the nearest 1/16-in.). Depth to water inside the casing was derived from moisture 
measurements. The maximum logging depth achieved was 374 ft. 

Zero reference is ground surface. 

Logging Equipment Information: 

Logging System: Gamma4N 

Effective Calibration Date: 11/11/14 

Calibration Reference: HGLP-CC-108, Rev. 0 

Logging System: Gamma4M 

Effective Calibration Date: 10113114 

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

SGLS Log Run Information: 

L02Run 
HEIS Number 

Date 

Logging Engineer 

Start Depth (ft) 

Finish Depth (ft) 

Count Time (sec) 

Live/Real 

Shield (YIN) 

MSA Interval (ft) 

Log Speed (ft/min) 

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

3 

1018597 

11118114 

Felt/Spatz 

0.0 

209.0 

100 

R 

N 

1.0 

NIA 

4 Repeat 

1018598 

11/18114 

Felt/Spatz 

50.0 

71.0 

100 

R 

N 

1.0 

NIA 

A-14 

Type: 60% HPGe SGLS 

Serial No.: 45-TP220 I 0A 

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

Type: NMLS3 

Serial No.: H340207279 

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

7 8Reoeat 

1018599 1018600 

12129114 12129114 

Felt/Spatz Felt/Spatz 

208.0 277.0 

374.0 293.0 

100 100 

R R 

N N 

1.0 1.0 

NIA NIA 



~ Stoller Newport News Nuclear ~ A Subsidiary of liun1ing1on Ingalls lndust,ies 

Loe Run 3 

Pre-Verification DNK91CAB 

Start File DNK.91000 

Finish File DNK.91209 

Post-Verification DNK91CAA 

Depth Return Error (in.) NIA 

No fine gain 
Comments adjustments 

made 

NMLS Log Run Information: 

Loe Run 1 

HEIS Number 1018601 

Date 11118/14 

Logging Engineer Felt/Spatz 

Start Depth (ft) 0.0 

Finish Depth (ft) 211.25 

Count Time (sec) 15 

Live/Real R 

Shield (YIN) N 

MSA Interval (ft) 0.25 

Log Speed (ft/min) NIA 

Pre-Verification DMYl2CAB 

Start File DMYl2000 

Finish File DMYl2845 

Post-Verification DMYl2CAA 

Depth Return Error (in.) NIA 

Comments None 

Logging Operation Notes: 

A centralizer was installed on the sondes. 

SGW- 58550 REV 0 

HGLP-LDR-816, Rev. 0 

4 Reoeat 7 8 Reoeat 

DNK91CAB DNL31CAB DNL31CAB 

DNK.91210 DNL31000 DNL31167 

DNK.91231 DNL31166 DNL31183 

DNK91CAA 
See logging See logging 

notes notes 

3.0 high NIA 3.5 low 

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

made made made 

2 Reoeat s 6 Reoeat 
1018602 1018603 1018604 

11118/14 12129114 12129/14 

Felt/Spatz Felt/Spatz Felt/Spatz 

10.0 210.0 277.0 

32.0 301.25 287.0 

15 15 15 

R R R 

N N N 

0.25 0.25 0.25 

NIA NIA NIA 

DMYl2CAB DMY32CAB DMY32CAB 

DMYl2846 DMY32000 DMY32366 

DMYI2934 DMY32365 DMY32406 

DMYI2CAA DMY32CAA DMY32CAA 

6.0high NIA 0.5 low 

None None None 

Pre- and post-survey verification measurements met the acceptance criteria for the established systems except for 
data acquired December 29, 2014 with the SGLS. The post-verification measurement was not acquired due to a data 
transmission problem. Repeat data collected at the end of the day from 277 to 294 ft indicated the logging system 
was operating correctly and the data are accepted. 

Analysis Notes: 

I Analyst: I P.D. Henwood I Date: I O 1/13115 I Reference: I HGLP-MAN-003, Rev. 0 

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

A correction for water was applied below 30 l 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 DN20141111 , using an 
efficiency function and corrections for casing and dead time as determined by annual calibration. 

NMLS data are represented in counts per second. 

A-15 



SGW- 58550 REV 0 

HGLP-LDR-816, Rev. 0 

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

Results and Interpretations: 

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

Radon was detected while logging the first casing on November 18, 2014. This was corroborated by the radiation 
control technician field measurements of cable and sonde wipes. 

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. Relatively high moisture is indicated at approximately 279 ft which may indicate 
perched water. This depth generally coincides with corrosion indicated on casings in nearby groundwater wells. 

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 (0-160 ft) 
Total Gamma & Moisture (150-310 ft) 
Total Gamma & Hanford Gamma Unit (0-380 ft) 
Repeat Section ofNatural Gamma Logs (50 to 71 ft) 
Repeat Section of Natural Gamma Logs (277 to 294 ft) 
Moisture Repeat Section (10 to 32 ft) 
Moisture Repeat Section (277 to 287 ft) 

4 Hanford Gamma Unit 
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Stoller Newport News Nuclear 
A~r,o!Hl.'1•!110l'lna,lltlnd.4l 
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SGW- 58550 REV 0 

299-E25-237 (C8922) 
Manmade Radionuclides 

137 Cs (662 keV) 
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SGW- 58550 REV 0 

Stoller Newport News Nuclear 
~ S.bslc>tfV oOtco,, 1ng1l1' iodH:nK 

299-E25-237 (C8922) 
Natural Gamma Logs 
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Stoller Newport News Nuclear 
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299-E25-237 (C8922) 
Total Gamma & Moisture 
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299-E25-237 {C8922) 
Stoller Newport News Nuclear 
~ Subildlt,; o! hi.• •Uton "'11>1 , lnM1r 

Total Gamma & Hanford Gamma Unit 
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Stoller Newport News Nuclear 
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299-E25-237 (C8922) 
Repeat Section of Natural Gamma Logs 
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:E] 299-E25-237 (C8922) 
~=~wp!rtNe=~~ •r Repeat Section of Natural Gamma Logs 
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299-E25-237 (C8922) 
Moisture Rep·eat Section 
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Sample: 1-001 
Sample Depth: 260.4 - 262.4 ft bgs 
Recovery: 90% 
Sediment Classification: Sand (S) 
Formation: Hanford Formation 

SGW- 58550 REV 0 

Top of Liner A: 261.9 - 262.4 ft bgs Top of Liner B: 261.4 - 261.9 ft bgs 

Top of Liner C: 260.9 - 261.4 ft bgs 

A-33 



I 

Sample: I-002 
Sample Depth: 262.85 - 264.85 ft bgs 
Recovery: 90% 
Sediment Classification: Sand (S) 
Formation: Hanford Formation 

~ 
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Top Liner A: 264.35 - 264.85 ft bgs Top Liner B: 263.85 - 264.35 ft bgs 

Top Liner C: 263.35 - 263.85 ft bgs 
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Sample: I-003 
Sample Depth: 265 .1 - 267.1 ft bgs 
Recovery: 100% 
Sediment Classification: Sand (S) 
Formation: Hanford Formation 
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Bottom Liner C: 265 .6 - 266.1 ft bgs Bottom Liner D: 265.1 - 265 .6 ft bgs 
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Sample: 1-004 
Sample Depth: 267.95 - 269.95 ft bgs 
Recovery: 80% 
Sediment Classification: Sand (S) 
Formation: Hanford Formation 

Bottom Liner A: 269.45 - 269.95 ft bgs 

Bottom Liner C: 268.45 -'-- 268.95 ft bgs 

Bottom Liner B: 268.95 - 269.45 ft bgs 

Bottom Liner D: 267.95 - 268.45 ft bgs 
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Sample: 1-005 
Sample Depth: 270.2 - 272.2 ft bgs 
Recovery: 100% 
Sediment Classification: Sand (S) 
Formation: Cold Creak Unit 

Top Liner A: 271.7 - 272.2 ft bgs 

Bottom Liner C: 270.7 - 271.2 ft bgs 

Top Liner B: 271.2 - 271.7 ft bgs 

Bottom Liner D: 270.2 - 270.7 ft bgs 
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Sample: 1-006 
Sample Depth: 272.8 - 274.8 ft bgs 
Recovery: 95% 
Sediment Classification: Sand (S) 
Formation: Cold Creak Unit 
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Bottom Liner C: 273 .3 - 273 .8 ft bgs Bottom Liner D: 272.8 - 273.3 ft bgs 
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Sample: I-007 
Sample Depth: 275 .6 - 277.6 ft bgs 
Recovery: 90% 
Sediment Classification: Sand (S) 
Formation: Cold Creak Unit 

Top Liner C: 276.1 - 276.6 ft bgs 
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Bottom Liner D: 275.6 - 276.1 ft bgs 
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Sample: 1-008 
Sample Depth: 278.9 - 280.9 ft bgs 
Recovery: 100% 
Sediment Classification: Sand Silt (sM)/Gravelly Silty Sand (gmS) 
Formation: Cold Creak Unit 

Bottom Liner C: 279.4- 279.9 ft bgs Bottom D: 278.9 - 279.4 ft bgs 

A-40 
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SURVEY DATA REPORT 

Project No. Title 

M-24 Well C8922 (299 - E25 - 237} Final Survey 

Job. No. Prepared By Date Reviewer 

CACN: 303345-JPRC N.P. Fastabend 2/11/15 

DESCRIPTION OF WORK DISTRIBUTION 

Obtained final coordinates (C/L Casing} and Survey File 
elevations of completed M-24 Well C8922 (299-E25- J.D. Mehrer 
237) in 200E Area. 

S.J. Trent 

K.M. Whitley 

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 

A-41 

Request No. 

152-058 

File No. 

2ET12R26 

UL/{ 
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: 
01/21/15 

Date of Survey: 
02/11/15 

Fluor Hanford Point of Contact: 

Description of Work: 

Obtain final survey coordinates (C/L Casing) 
and elevations of M-24 Well C8922 (299-
E25-237) located in 200E Area. 

Prepared By: Neil p. Fastabend 

Company: CHPRC 

Requestor: 
Kelly Whitley (CHPRC) 

Surveyor: 
Lawrence B. Munnell (CHPRC) 

Survey Co. Point of Contact: 
Neil P. Fastabend 

Horizontal Datum: NAD83(91) 

Vertical Datum: NAVD88 

Units: Meters 

Hanford Area Designation: 200E 

Coordinate System: Washington State Plane Coordinates (South Zone) 

Horizontal Control Monuments: 
Washington State Reference Network 

V~rtical Control Monuments: 

2E-18 (CHPRC) and 2E-38 (CHPRC) 

Well ID Well Name Easting Northing Elevation 

C8922 299-E25-237 575323.84 135965. 27 

21 2 .625 

211. 872 

Notes: 

Center of Casing 

"X"on Rim 

Brass Survey Marker 

212.327 Top Inner 4in PVC 
Casing,North Edge 

Equi pment Used: Trimble RB RTK GPS 
Trimble DiNi 12 Level 

Surveyor Statement: 

I, Lawrence B. Munnell, a Professional Land Surv e yor 
regi stered in the State of Washington 
(Registration No. 16216), hereby certify 
this report i s based on a field surv e y 
per formed by me, or under my direct 
superv is i on. 

A-42 A-6003-659 (04/03) 
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Appendix B 

Well Documentation for 299-E33-360 (C8923) 

• Well Summary Sheet 

• Borehole Log 

• Log Data Report 

• Photographic Logs 

• Final Survey Report 
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SGW- 58550 REV 0 

WELL SUMMARY SHEET 

Well ID: (8923 

Location: E. of WMA B-BX-BY, off Baltimore Ave. 

Prepared by:JulieJohanson Date:11-4-2014 

Signature: 

Start Date: 7-23-2014 
----------Page _1_of~ 
Finish Date: 10-29-2014 

Well Name: 299-E33-360 

Project: 

Reviewed b . Date: 1-21-1~ 

1----------------..---------1 Depth 
GEOLOGIC/HYDROLOGIC DATA 

Description 

Surface Completion: 
4'x4'x6" Concrete Pad with brass 
survey marker and 10 3/4" protective 
monument (3.01 'ags) 

Well Completion material: 
High Strength Concrete 
0.0' bgs - 1 .40' bgs 

Type 1/11 Portland Cement 
. 1 .40' bgs - 9.60' bgs 

Medium Bentonite Chips 
9.60' bgs - 224.00' bgs 

Type 1/11 Portland Cement 
224.00' bgs - 238.84' bgs 

3/8" Bentonite Pellets 
. 2S8.84" i:lgs - 248.05' U\:JS .•. . 

8x20 Colorado Silica Sand 
248.05' bgs - 272.50' bgs 

Natural Fill 
272.SO'bgs - 272.8'bgs 

Permanent Well: 
8" ID Stainless Steel Blank 
1 .97' ags - 251.78' bgs 

8"1D Stainless Steel 0.065 Slot 
Screen 
251 .78' bgs - 271 .71' bgs 

8" ID Stainless Steel Cap 
271.71 'bgs - 272.18' bgs 

All temporary casing completely 
removed from ground on 10/28/14 

bgs = below ground surface 
ags =aboveground surface 

Diagram 

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

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

in Feet Graphic Lithologic Description 

25 

50 

75 

100 

Log 

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

S).i::_-\ _...: ----------------1 
.. ·.·.: : · ... . •-.... • 

_:_:-;._:_ :-_'· _· ...... ----------------4 
. ..:.:_--;:· ,•· .•.:, · ·.--:-"' ,_ ____________ _ 

,•,•.··.: :~· 
·:-· ·. ·· 
:;_·; := :i::" ... : ---------------

.: .:· :>: 120-122: Silty Sand (mS) . :_.·.~ ::-::.: :: - . 
125-"T"':"'_-:~-~~: ~:-·~.- ~1~25~-~144~: S~r~,g~ht+ly~S~il~ty~S~an-d~(~[m~J~S);-----; 

. .- .:.,- ... ~.--------------

8-1 

, .... .. ·. , . . ·.-...·. 
: :--.: ·. ·. ·.,i-----------------1 
-~-:-:- · ... 
. ·. :- : ·.~=----------------1 
_:·/)\ 144-147: Silt and mS 
~-~-· . .'· 
: : : :_:. ·. · 147- t 65: Sli htl Silt Sand [m 5 

A-6003-643 (03/03) · 
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WELL SUMMARY SHEET 

Well ID: (8923 

Location': E. of WMA B-BX-BY, off Baltimore Ave. 

Prepared by: Jylie Johanson Date: 11-4-2014 

Start Date: 7-23-2014 
---------- Page 2 of 2 
Finish Date: 10-29-2014 

Well Name: 299-E33-360 

Reviewedt&). MEHRER 1 
Date:/ - Zl- /."1 

S. t ....- ., ~ 1gna ure: - .- ,,-Signature: / l/. · /I/ ~ -

~---'_c_o_1r£i_r_R_uc_r_1_o_N_D_A...,JA..--------4 Depth 
~ 

in Feet Graphic 
Log 

GEOLOGIC/HYDROLOGIC DATA 

Description 

Well Completion material: 
High Strength Concrete 
0.0' bgs - 1 .40' bgs 

Type 1/11 Portland Cement 
1 .40' bgs - 9.60' bgs 

Medium Bentonite Chips 
9.60' bgs - 224.00' bgs 

Type 1/11 Portland Cement 
224.00' bgs - 238.84' bgs 

3/8" Bentonite Pellets 
238.84' bgs - 248.05' bgs 

8x20 Colorado Silica Sand 
248.05' bgs - 272.50' bgs 

- - -T' ... ~ - • . .. • . .• · ~ ~ ---.. ... ... .. . 

Natural Fill 
272.50' bgs - 272.8' bgs 

Permanent Well: 
8" ID Stainless Steel Blank 
1.97' ags - 251.78' bgs 

8" ID Stainless Steel 0.065 Slot 
Screen 
251.78' bgs - 271 .71' bgs 

8" ID Stainless Steel Cap 
271.71 'bgs - 272.18' bgs 

All temporary casing completely 
removed from ground on 10/28/14 

bgs = below ground surface 
ags =aboveground surface 

Diagram Lithologic Description 

~.-·-:--- 144-147: Silty sand (mSJ 
150 - .·;:-,:":~. 1.47-11!:C- <::iinhtlv <;iltv <;imrl ffml,\ 

-:· ... -~ 
- . :·~·.:._.·. ·t----------------1 

-;;t:J--------------i 
: --~· .. 

... - , .v :.·. 165-166: §j_lty S~n~!_(f!l__,Sl 
_r\, . . .. ,r, 11'1'-170: ~· .... :-.,m• laSl · ·. :· ·.: =~· 170-175: Slightly Silty Sand ([mJSJ 
. :·--:-·.:-:: 

175 ~ ·"':()..: 175-180: GravellySand(gS) 
.o: .... . u. 

~:'.";.':i,~ 180-192: Slightly Silty Gravelly Sand ([m]gS) ---~ -.·:, • 
- -~~-- "r1-· -------------

'•;;..:_.:,..:.::c:--.. ·· ,...._ ____________ -1 - ~-~--- \ -.-. 
,: ~ : p·. · • 192-195: Silty Sand (mS) 
·· ·-: =·:•-: 
~/~ 195-200: Slightly Silty Gravelly Sand ([m]gS) 

20v isfi 200-210: Silty Sand (mS) 
- ..,:__7- ·,. _ _,_J. t---------------1 

~::--.~~ 
:·: ~'.b,:-..~ 210-214: GravellySand(gS) 
· :· . ·- ?1~,l-~;.GcaxefililtySaod (QOJ~ -~ ­
-s::::.:: =:-·:· 215-227: Sandy Silt (sM) 

-;·~ 
225-~~':";": .,.D __ TW __ :_2-25-.9-7_ft_b_g_s_(P-ee-rrcc-h-ed_w_a_t-er-) ----1 

_ . :~·:.~-:. .,-,7_').4,... sittv s.:inrl rmc;) 

-•-<t--------------1 
- ·.·r=: .. 

-~·.-. : ;.:;.· 1----------------1 
+::~...:....: -···· · ··.:.-

- :~,;;,:_. 246-255: Slightly Silty Gravelly Sand ([m]gS) 
25

V ~~ DTW: 252.84 ft bgs 

- .. ; j~ 255-260.5: Silty Sandy Gravel (msG) 

,,.,. .. •.~-":f" 

I 260.5-272.8: Basalt 
_h"lh'-~~.+:-----------------4 

~ - ~, ~ l,,l!IIJJ.Mt----------------1 

275-
TD: 272.8 ft bas 

-
-
-

-

A-6003-643 (03/03) 
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"-S. 
35 

Reported By: 

Title:G 
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BOREHOLE LOG 

·o·o·:-: 
• • • 0 ·ia-------.llG. .. Uilo~W::~-~--....... .-1 .... ~.illillllY,....,..--t-------------j ··0·0. ·.-. . . -o~i;;a"""u..mii:Uiii~--------------1-_:_-----------J . -·o . Cr-..:· -i--------------------------------i 
. ·•· o:o··-_-:..-------------------,,----+--------------1 
. . ·~1------C.----'--f--'--:------":.....;;::-~r""'--.,.--t--------------l 

: 
7 

:...:_ .. 1S~1..;.~tn.~1m~~a:111~~=t:bu.__µd.cc~~~~~-~ .. ··"'""· ·...,. -·.o.:.: .. . · . 
• .. • OUlll2:il.-.J~M,C,ll&..Jjl.m...=..JI..U::: ....... ..-L..IJ!l-=:l~m..:=-8l...,l,_.:lllUl..ll.ill,_+-------------1 • • c, .:... r 

:<;i,':,(: ~ff'S'-'""-"--""".._..,Laal&.a.,,J!IIIWLJLo:IU .... ,._m.Al.ll~ .... il:.8.-,i..-r;;..DLCIIWD'l'i--------- ------1 

• •,.' , "! IM!lolf.:.r..Q::l!wr.Jljj':.f.!.~ia.al.t.J'-,-!l'p!Mill&ll..l.Cil'.ua./.J,Ad,!E.µ1D1111kalb..Ja...~-------------l 
:-:~·.-:~::· ., . 0 _111Aldl"'-"mJ1111;..JMm1:au~r.a..,u~L.!~:...JillLl11..J1tou~L-l-------------J 
-~~"o ~-~•1--:111,,;m.. _______ ___________ µ=ilCC.D.1.X:IC.~i,!.._.1~~~----l 

·o ·,o •• • ..._.ll,l....Jl!!~..11:JCA!~....1.$_..11..,11l_...:.....lt..[~....P.£.11Jo.u::~-.,11.....:21a1-;1-------------I 

• ..... 0 · .. f.'M,1°~"-"'1,......11141L,-116'1'LLU, ....... QL.IL-..:.....,...,..u.J-.......,:u..:;-..<&i,~......_t---------------1 ·o.., .-:-
•• •,.: ~ .!-'.,~&m,LAl"--"'""-,-..&.ICl&l~.a.>....._L.AJl _________ -+--------------1 
·.•..: ... ·•. ·. ~--,-------------------+------------~ ~ :o •·o 
·:o· ~ ·: ·,-'-""''-""!~......_.....,"'-"..,_,,......,'"-"'~::.i.......,.....,-.a..._.~K&.:""1.l.....,~'1"--L..ll....._.!.41 ...... ~~_....._.q;~--1 

·o ·:. :-. : ~....._~c>o,L~i-,o~-..._.'7-"'..,._-=>.:1.__....,.....,..,.._.~,_.""l"''#--+--------------1 
. ·.··O· 

.o ... '8,L.&l<.U.l!:l.LJIY[.._-o-J!_....D __ .LAD.o-.!.IL:1...JOo....iiil!L..A~~~.D...--I--------------I 
. ~-:-oo .. 
' Vo• 't• !' f-W':aw,.ui. __________________ -1--------------1 

o·=~o·•. ·- ~--------------------~------~----~ :o:• . ... •o~• - .: •~i=<,""-' .... ~..,.._a..:l~..::l.il.l&J~~Ll,,1,,.._..~UJ,.ua.,:;,,u,.....,4-::1"'-'JL..-+cl.U..llllc.i.-1:<,..--..,'"-'~:a_-----l 

•-:-•,. O 

~-~--~· 
~o-~_.__~n....!i:i!.lk!U:...li!.l!s.....2lb.-D.l.u.--------1----------l 
~-•, ·o o.o·~ ...... ~~:....a;"----""li:L-------------+--------------1 
: ·o··· :;j·o•:1-------------------t--------------1 . . . 
• • •• • :o: .~~-"" ...... ~~.UX,.!MZ.:r..o..lt.n~l:.Jil:llb...llADJll..lol-..:.(.U....i.,:IIIU&..UU,i.....i:1.C.11-lll'3l&.JAL...a"-l......Rlllllli,.-----1 

.. -·o : . •-..~::.A1!l...C;Alllm.;.J!!.-.1il.m11...,_Jli04,.::.J.wi...i::nd..;~~7&1!!.L.l!i.7.ii-,__ ___________ -I •.•.. t,,,.. 
o'•O, • 
:: 0. ~.-P.l,!-l ........ LaL.&oLILL.-..-::11'~LL..:l:l&-,IWo<Ll..All......---"""-~ll--+----------~ ....... 
:~:~-o:IJ:lemt2~.n...~1.1.4-----------------l-------------l 
q f'; ~.-. 1-----------------------------------
0' • o·~ : ••c,• ' ' ',e,t..:i,g~~illllll!ll;UJ;.[11,,.=.!!.U:~.All~::.l:.lw.;i,-l!Jl=:I.,_Jl!llllL....?Ll-aDi-,Clll.l..tlUI....J!!!t.....l:lll,,l..~~------l ·c· .·.-.~. : ,_: :~o i--....._.,"'-'e&..&_... ..... '-'!Y'"'"'\IAD_... ...... '1.L... _________ +------------~ .... .. . ;._. .. p., 1----------------------+--------------1 

•.;.;_-:_:_o-+-------==..,..,,.,.,....,.~-------------+-------------

Reviewed By: 

Title: 

Date: -,. '4- Signature: Date:3-11-'201 

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

I Date: 'I• 214-1'4 

Well ID: r11111'\, I Well Name: ~.c .. .,._ .. ...::. Location: ,, _c , __ D.. ...... _ ...... ~ .... _. - 0. . •• 

Project IT"I-~ - • Reference Measuring Point: "' _ -1 ~- ro _. ~ 

Sample Sample Description 
Depth 1----.-------, Graphic 1----------------------+-------------l 

Comments 

(Ft.) Type Blows Log Group Name, Grain Size Distribution, Soil Classification, .Depth of Casing, Drilling Method, 
Color, Moisture Content, Sorting, Angularity.,._Mineralogy, Method of Driving Sampling Tool, 

No. Recovery - Max P::irticle SizA Reaction to HL,I Samnler Size Water Level 

"fO-

-
-
-
-

'-IS 
r-«.. 

-
-
-

G,,'--

50-
-
-
-
-

- c,;.s. -
-
-
-
-

G, .... -
-

·-:t··::~··s?.1- "~ : <:·11... C2..._J '-~'\ ,~•---'---- ,., Ir.Lt-~, ..• J.L-d t.....,~., 
• 0 .. . - ., • 
!' : ._: ~·1 .. .-. .:,i ,_ -I! _ .. - - • .. ..l. -- . .J - · -L....I. --•-.L. ~--l.. --
: .o . •.. .. 
• • ·, • O• i.,. •. L.-.1 ,1_,.., ___ 1,,. ..... _r:. '1 •L ..... - - ··• 

0,• '1 ' • ~ 

:· . :: : ~- ,~•-w~~l.l.-.. .• .,_\\ ... c:.. . . _.l (s •. 1 
• .•. ••O • • , ...J 
:o•J,1:: •.1c.,._.:U. _,.. __ f'_ .•-- • __ .11 ••• -.\ 1r,_.,r!. ___ .J --1 
.· .. 0 

·;•:c:o:•~:~., ___ we •. • -~ ~-~· ~.,.1.,. - - _ - --'.--- ··.l. ,. __ - 1..-1 --·:!-o .•. ~ ..., ,o:~---~·,,-. .1-~- .... , ____ ,..,.,..u~ .. ..1, ••• 1......._._ , ..... -- 1'\ .,..,. ·• t.:\ "~· ...... 
. .. . . . . .., ... .. ,.. • - ~ $ V • G I s ..., 
• : •. •.:.: 1..ac. -u,. : · ,. • ,_,. Q.V\"~ ra.vt, 4 
•• • • .. •• ,J ~ _, ", 

: ; ~:• ; • 1.~ .•11 .. ~- L"J. -- •. _ _. ,_ . .1 ____ , • ..,,_ .. ~. ___ -.L ~--~_...,1• I 

:: ~ -~~:•.:, ,_.w '" _:__ , ---• ..• --L..l, --•A•• .. ___ - -~ __ .l c.• • - I ~ 
• • •• •• .. ,I 

·. :. :. ·.: _.~. UAM.I! ·' ·- - ~--~- - . -' - • .L.. ..... ,.. - · - ·• ,,.., fl/-a .r. .. _lA \ -
, • • - • ., u 

~ u .. • L -~ 

- <,,,J 
:. • . .... .. .. L-.-

::~; //:J-ll&t;a!llcao-·ID.. ,'lA-.-.-A .. -. --.----.-,--.--'--'-,,-,---.-.s.-,-s-· a-.... -~-"\-b+~-,v--t.-l,--t1i-...... 5--... --------l 
·· .. · : :·. ... ~ ... v-~'1:r .... 11--1 ' ·.; .. ~.- .. 1.--.. :U. , eA""J'.-.C._ .•• - •• _,,,, __ ,a_.-_, __ ... ---• ..... . "' 
• • • • • r I• 

•• • : : •: , ___ 1;,-• --b1.. ,.II , . ...L..1,- ••• - . . L - .l, .,. __ -'•-- r. . . -· . .. "' , . 
Q _.. • • ,I.• ..i ,I • .,, U.,I ___ _ , • --> u ~- •*'•·• L . ..•• .. ... .. 

•: •• • •• • ~&l!"'L • --- • ..... 
•: '; •, • •. Llt'I -~- IA<la t:..l'!l .J. __ •--~ "--·•-

.., .... 
·-:-;. ·.·... , .. u 

.. . ... : t------------------------+---------------l 
.. . . I°'' ·: • 1------------------------+---------------l 

,. . -· . ... •• • •=• ••• t---L-------------------+_-------------1 
-~•-::.·.tJI"--•:•--•·-\~ ____ .i:. .... •- ----~- --· , ........ ~, •• £:I,.,.. ....... 

. . .. ~-- -- ---- -
... .. ""' u ... ----·---· ~~_:__J;:r l .. o~.-• \. '- .._ H. UI"\ -- • M-1'\4\'li 1i.l\._~~~.ki'1_ _ _ __________ _ 

:-.: ;• :• • ,-~-• '\ rlJ rt. t• \..l. .\• . . - L _____ • .. i . .L, • • .l -
-

t.5 
G,.S. 

-
-
-
-

~~ ~.s.. 

-
-
-
-

'1:' 
G,.$. 

-
-
-

Reported By:..,_1~ ... T.-' 

Title: ,. __ L- t ... l--

Signature:A /. /// 
, r 

, .. :.: .·. '"" .., ......... 
., . ·-=-- ••• 1------------------------+---------------l ,•· ··. . . 1------------------------+---------------1 : •:•:~•:lt.:::),.~•L-... ~•---=f~ ~")!. .. r. •·• I- \. J - .• L • I'\. -• • - ,=,, 1.c:' ..... • 

.:. • • • • ... - • • .L ~-- - '"~- t:. - .J - ~ :•:•,.;;•1...._..J •. L :-~- I'> •al;:, 1.1'-' 

: : .~ . :
1.1...J.... 1~:l½\ 1.1r1 --- · ... -· "-' ... . . ... . : ..... 1------------------------+----------------I . ..... , .. . ; .. : .. 1-------......;..----------------+--------------l 

... ·1: ··~· !::\"7l'll"L--• --- .• - . _., . .L .... -l- _., .l._ Ul'I ---- 0-'-'---·,:,,, "'"' ...... 
I .,. v V f,J .... : .. 
. : . -~- t------------------------+---------------1 
. ·. :· :· .. ~ '--- ---------------------+---------------! • • • • • r . . .. .. . . .. . . . .. .. 1------------------------+---------------1 
~ . ~ 

• • I 
•• I• ., 1------------------------+--------------l 
.... ;.·:_11:'\..,s'L-~~•-·•~'~ ~ • .,r. ~., .• _ •--l,_ , •. -.\•---" ,.. 

.. . ... .. u 
• •• -. •• • ...... .J • ___ a .... I, .,.1.\.. ,~J. •.. l _J.... Lll'I ---
• • • .,, -:. "' ..,) I.I 

• ~ • : t .: : 
~. 0 •• •• t------------------------+---------------1 

:. . . 
Reviewed By: Ke v, -,,1 tS-e .,..""' "14--ro'""' 

I Date: "-~•·"" Signature: k_ B 1 .:.. I Date:J-11-101r-

A-6003-642 (03/03) 

B-4 



SGW- 58550 REV 0 

BOREHOLE LOG I Page...3._of'1 

I Date: '7•:>ll•I"\ 

Well ID: f."Aq.31. I Well Name:~.~"'"-·"-'-" Location: E . .. + ~- Q..V-P.'I· _,er _,i- ~lL.- Avt'_ 

Reference Measuring Point: G, ...... u ... -l ~- ...r_ .. ,.. 
~ 

Sample Sample Description 
Depth 1----..-----1 Graphic 1------------------------'1---------------1 

Comments 

(Ft.) Type Blows Log Group Name, Grain Size Distribution. Soil Classification. Depth of Casing. Drilling Method, 
Recovery Color. Moisture Content. Sorting, Angularity. Mineralogy. Method of Driving Sampling Tool. 

No. Max Particle Size Reaction to HCI Samoler Size Water level 

-
-
-
-

I& c,.~. 

-
-
-
-

'\O 
&.s. 

-
-
-
-

q5" G-.1.. 

-
-
-
-

I 4-.s. 

-

:--.·:·:-. lut...-f'lft•"' .. . ~flYl(l...11:S,. ~'-\ p•ll-ir~oh' .... ..,~ ,, ... \..\ - .\-....i.\ Lt/ J., .- \...... .-I 
•• • •• - • '-' ~ .. I- I• 

... : • : : : •-- ... ~ _ _ _ ,, ~ •U ~- ..... J,......i ...... , . -- ... e .. - r.... l~ k-,v .. tlii) ~ · '-- • 

: • - •• l~•~w, ___ , -ll•--'-~ ... t..l.lJ..., .-1., _ _ . -.1-.l. .., 
,. • •• • '1,1 J r W ., 

• . • •. • •. ;~.__,1 __ &• •~ • ..,_.,,l_ \.lt'.I .,_. "oru r/'§. I~ .-l.iw 
'•••• sJ ., .. c..l 

• : ·- 1-"i..-......... -:a.... ____________________ t----------------l 
. . .. : 

I • •-:- ••. f------------------------1---------------J 
: • • : .. ~ •..::' ....... •.-- -~" •c~ ... t.. ... ·- - .1,.-..1 •• -., • .r...Jr.. ,:lt,,..,.\..-: .... ll:'J o.~ •....__.._ ..., . . -
• ~ • •:: ,-.J •• L • -,-. • ...._ • .,_ .L. u,., --• '\_~V Ul't ..1 •• 1, 

• '• • f ..., ~ 

:.• •••• - :•-- • I. 1..----
: ;-: ·.~ . ' - "' 
r • • • • • 1-----------------------t---------------l ...... -;_ ... _:. ·. 
...... ~ .· '1------------------------1----------------1 
:.. • :. : •: e\ 4A, ,L • -.... j U 

.:. · •. 0. ,·. - ..... 
..l • - . .l •• J._ ""' - - l"l> I• ..,, 

• • • • 'i ,rlJ c✓ .. ••• ·.~1. 1..... .... . . ..• .-oLL-U6.""",_~D...Jllllla .... ~-------- ----t---------------l . ·.·.. . . .... ... - .... . :• .. •1-----------------------t------------- --l 
:·--··.::.·~·-----------------------1-------------- --I . •·· .. ··;.. 
... : ••1------------------------1------------ ----1 
~ ~• i. >. •. 111,,.,..,...__. -._ !:- • '-l'- ~l!- • .r. . .. , -.z>JIM:"JI.- ._._ __ • v.•L 
, ...... ·• • u , , .J 1' •.i: .-:-:•!Uf'I-•-• ~ .C"1U.l!J ..l...\r_ --•·-•\.. L. 

• • • ' • • ..J .J 

.::.:•_: :-: :--------------------------------------1 
!,..•. ~ • : • . .. .. . . . 1-------------------------- ----- --------1 . _.._ ... 
~~(~: / :1-1£)--,--,-...._--~-.,.-..,_--.-.-:1&---.. c.,-."-.t'---.-~----••. ... --1-,-__ -_-.:,_-,_-__ ,-.!C'-..,..-1-0.-.. -.\.-.-... -.r..-"\_1_ ,.._-,-i....-.. ------1 

.. . -- - -- · --·--·--
•. o· . • ,. .., . ., 

__ ________ •· •• .•: "•tf\, •tv4, 9t.b.:""x J~..,.llln.....,.de,.,.,,rf''--------·--·--· ··--·--------....,. • ,-.-. , I 

-
-

ICC 
t:..S. 

-
-
-
-

110 
c,..s. 

-
-
-
-

IIS' 
G.S. 

-
-
-

·... .. ...... .. .. . . _. · .. -----------------------1----------------i 
·: ..... . •'"'. . . ....... 
. •. "- .... 1------------------------1----------------i 
•• ·-; •• ·.•: ~ ... r•L .• :--~ 4---·~~"J'.-/,c-ll-,...t • .H"llllt ~.h. ,.1_,..\r.._ . ,. . 
::.-:· . ... .- ._t' \,.,.:_. "" . 
·-·.· •• \J \...] 

.... 

... : _... .. -
< < ..... •.1-----------------------t-- --------------l 
·: :.!'. :-: ·1---------------------------------------1 ····· .. , -· .. : . 
[; ::-_"~:. :: f-~--..... -.-.... -.--:-,c.,.-.• --·.I -.. _--_"_r_-_-. .,-.. -, .... --_..,i-,---.-.A-,-~--u-~----t-ll'l.--\.-.-_-t:.°)--11-,,-... "---.-c..---- -1 

-. ••• ~ . • :.-: ~.J --=-\..• -- • 0-. • ~.CY t.4/'J. .l-·" --· ~L '--- ... 
... ·- .. . .... • ..... f u u . - ... .... . ... 1-----------------------+----------------1 

• • • •• I 

:-~:· .. -;.,-----------------------+--------------
. ..... 1------------------------1----------------i 
:.-·.:.:~·.:~ .. c.• .. _ •• _ .. ~ ~r-.f-._ ~'1--•· -.lt- .J •• -\. 

; .. o. ~• ..... ' ...., * .. 

,_ .. : ~ 1------------------ -----t------- ---------1 ... , -. ·.: ·- :-.:_ . ... 1------------------------1----------------i ......... ... .. . . . 
Rept>rted By: .:r., i-.,._ 1'-L. _ ---

Title: 1...ul-· ... -1-

Signature:AL /IJ I Date: "7-H-1'-1 Signature: \~ R J I Date:3-11 ·°2olf , , I 

A-6003-642 (03/03) 
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SGW- 58550 REV 0 

BOREHOLE LOG 
Page~ of _1__ 

Date: '1·:>. • 
Well Name: 

Project: Reference Measuring Point: 

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

No. Recovery 

a,.~. 

125-~-·s_.~ 

G,.s. llfo,----

Reported By: 

... 
·-_: .. • .: :•: 
·: __ ::-~. ·: :!ll'!-.... '-"~~Ul...Jla'J:111.:J~4.-....,;......,-.;.--~=--ua.:J;;JM;ii.;.a,1U1~------------l 

.=:·•:'..·{:· .. •.-,~~LI:i~i...e~ ... ..u_l»imalac.c.... _________ .J-____ ;__ ______ _j 

. · ...... 
•••.• ·.: •.:_ j.llt.UII.L..a~,...l!l,._.....l!ll.-.ll...,_Allll~:.I.AlJl.dl~~U.t,.._::...ll'...~~Ll+.aJLJtwitS.-1.S:,/.....lll::l.....lu~----l ...... 
:: ·.: .: :•fL"I.Ua.-------------------f------------·.....J 
. --: ... : 1----------------------+--------------1 .,' . . . ·,. 
~.-. ~ 1---------------------f--------------l .... : .• 
. ..... · .. 1----------------------+--------------I . ·· .. :-: .. •• •• ~Cll,I-Jiill~--:...J!!I.JIIIM~LUJ~llUJIL-_____ --jt:IILC.!llllSia.Jet--l!i!A:..~L-----f 
·. ·•·. -:.~ - ~ _______ _. __ .. ,....,: ,.1------------'---------
.~ ::- : .... . . . . •t----------------------+--------------1 

Reviewed By: 

Title: 

Signature: Date:'3-11-1.S-

A-6003-642 (03/03) 
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SGW- 58550 REV 0 

BOREHOLE LOG 
Page...s_of.1_ 

Date: - -\: 

Well ID: Well Name: 

Project: 

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

No. Recovery 

-i-Ji;;,,;;$_,.--1 1(.0-

(.."l>. 1t..S-i,...;:;~-. ~-

G,.S. 
,.,,,.._ _______ _ 

.. 
·::_::.·,: -~:-.• . 

. - ~.lll~.=.it...a:!~c..DI..U:&.11....,U,1.111i,..1-....w~~~LDU-~---1----------------1 

~:-: ~ _::.·:. :1----------------~-------1------------------1 
-. . . • 1---------------,,.----------""""""--------------1 : : .:.:-:-· .. 
- •••• ~W.;;;.&IA .... .,,Mi&,l,;IM,-.ail:MrlMil._.,laillll,,l.--------,~E5ol:WIJ.....!ll.,__Llll!..._~/f"-----i 

.:.: : • -: • ·r:: 
• ... •• ••: ~ •IB,&,l!ilfl'.~IJ'D...lr.,li:n,..=:.lllu;&::a....-1m1.....1..:1cn..y:llll'IO<!i~lld.l......,<:ltlaa.,f,.l:IJu.JIU.ll.L----....U.UIL-S1!1~-----j 

•-'. •.• :,:: jMll!l,.!..III.IMll!M\-,;&lCZ~::.H.li:7ilL..M.,.,Jil~~'-l..Jca11~Wi:L:IILIL---Jf---------------l :,.;.-::-: ... ,. . µ.&1'°"'...-.u.m,....-~-~-------.---------1------------------l 
.. "·. ~- .: u.LIM.:JJl/..:..J'-l~U:..ua..~~~~~U.-------f-------------1 . . ... . . . . . ·,. 

.. • •: • • • • • I.II.Jra.llllilo.-W:L&.JILilll~ll&.li,Ult..ulll,_LUIDll::.1!1ii...._ ...... ..,.L.St:1:n...::'-"J::.a...j~P..,...J:.llU...=U..,l,IW,-L.I..W.-Sl~'-------l -.. 
: : •: •·• • ll!li..a[..M,lLallll.,Jl~im:JilµilliLlllJ,..~~.JiW:ILdlBa.j,....r.u..ML:J:az;...!-i..:...,1----------------J 

:: : : ... • :li!Jag....miL.C:11'6i,..iLlU~:a.....~~"""--.b!~lll.r,Wi.:;i..a~lli2ir:r..~~f-,,--------------l . · ..... . 
~ : ,,·• .. . . . . . . 
• • • • _.lllfJ~B.-U:C,..,!l~~!l,,:Jl.,jC0,.~~4-l!W£1!A..:~Wll...P,L-t-....,l----------------l 
: •. •. ~ •. •• fLIA111~~.ulilla!l£f.Al~::...llaJ~.:.-,:~~~~Q.!:a~""4L1......µ:::!.l:l1.n.1.X1~:!-..LJ:..::i...._1i:~,__ __ --j · ........ : 

:. • •.;•:.:. !a£4-,¥1"""~..Al-..... _--:-----...---------l---------------1 
... ~·- -..: ll;&,ji,,:,Uli:..l.a'1KliLLlilt-iiiil.W~~~-------+---------------l . . ~ . . ... 
:• :: :::~:•_:1,1a-ca.:UD~W..C,L.z....._..:;..Je&.w..a.......,,.,,..'1--'..._.:&.il&D......_.~ ..... ---....... f-----------------i 
••• <I • 

• .. ... JD!~.l.1.1!-. ..... u::.J.1.....au::Ea.,;,.RJ~--~ ......................... .....,,,"""'.-...oll:lll-----------------l -...• . . . .. 
. • • •• • 11!!:!~~IS-Jl~:JUL.;~~.z.L.J~~µll.....m~fL.......-......--~..a=.l~~~Zo-..J;ll~-----1 . . ... ---~ --------· ~~~r-:-: 

,qo __ ca._.,_._ 

6-.S. 

Reported By: 

Title:c;. 

• : • •.-: : jlKirit.JIIUJ;,Jl~.aa:lU,,...,:.S...O.,:~---gll..:-.1!_..,,..,LIU<._...,llb.::Z,..._pui,.._---------------i .. ...• : . · ...... . 
•• ••• •i.u.u.1~.a..<LC-.O.,..U,.I..D......:aLtl..-4"=""'J'l,l'"'"'-'""""""""'<l-------~---------------l .. --.·.. . 
.. , • • 0 -~;:l....lillfllLL.A6.IIM:l..1-ta.;:..£.l~~-~.C..--fH:.r.L,,-l!!l'lo&...:)l.lllll!l:i-..µ:ilD..n.!.:.I.J.-...l,IM....!...l.liil-.llflli!L------I 

:-.~·.; • • •• ,i-11....1111icia~~tlt(..All.iAi.=.mll~~:..llJl.lla.ma.;_:~'..ri.l.!lli1ii!f-_________ --l -~ " .. ·. :."' 
•"' • - • !D"lb..:All~.DI..L.L&a.r----------------~--:----:--------------l ...... 
• , • • • • !lll~;t..JllflP..!.JIIIILM.llµa:r...r.:i~"-LJU:kll-lUJ~""'"'~_...,....._,"1.A~4'--f£L ______ __;_ ___ -j 

•. . •••• '1,:•.-1t.1..1111L11AH~-.ai..,ll~D,...w£~-......,tL.:lll<.fl~JW~:c..i..&11J!t'--+---------------l . : .... ·- . . . . . . . . . . . -:..· . .. +-==.,....:,n--------------------t---------------1 
.... ; : 'llitttt::::ii!\ii,;,,,~---------.----------tl:\!~~'-..(~..I:l.iL~~-----1 .:.. . .... ... 
.. . - . -~ .. ..:..1&..a...-" ..... ....,_;:;...,~~----------t---------------1 .... ·.-:· 
: •• -: : .'IJllll:7a.!l.!.llr,..JO,:Ur....!!:tt.A..::.l"'-"C....aa.lMI.Juc.lt:n..:,:J,.l;au;,-'"-' ........ ..,.,..-:£Jca..~t-,--------------j 

• .:. f If • 

• • ••• • •• ll:IA,LJl,&.II-..IID, ...... :Jall..liJU.;J...., ...... >¥=--La.o.1'-""...,_ ............ o..s.;; ..... o.z,-_j,L,l ...... .:i:... .... ...-....,_ ....... __..~.__------l 

...•... : 1J1:"t.A:Ilfta-.lli,J.%Jm;..11&::u:JAoi...1Wil....lUlll.WJ!.J..:l.l'-4'[lW;~--,-----d----------------f : .. :":. - ... • • • -~ii,,;--Al',~~~,l,,l,,!~~l,,W~~ .. W,l.ll!,-.. IW,,lw.l-M.j!~t-------------7 
•••• 0 •' 

Title: 

Signature: Date:3-11-1~ 

A-6003-642 (03/03) 
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SGW- 58550 REV 0 

BOREHOLE LOG 
Page ..1,,,a_ of 1 

Date: ~- -

Well ID: 

Project: 

Depth f---~------1 

(Ft.) Type Blows 
No. Recovery 

.-s. 

. .. 
... • •• •. • !IL-=;r'&...61Zi;,.aA::J1.ia:a..::LJ1.D....aJM1,jll...!o_,a...:~CJC111J,,JK;r...l~~CO'--I--------------I 
·_:· :·- ··= . 

, ~ •• -:- ; ._ lfll&a.;...m. ... ....q_....., ...... l,.LJl..::,..;.....,~o,:u....., ..... ,11.X;::..&Dfti,-"""',__ia....1--------------l 

. -.!• ·-:- ... :jl:ll:i.;..wlll7AJ-.L.D.;li,.!:c;.a-~.11%1mt,....nsd.£at.,""~lf_.iLLill~--'¥t ..... -l---------------1 
~-:~.,·-::·; -::::--:ll!"fP-----------------~----+u,...._...u>.s;s; __ ..._..::a....~.,,.._-----l -----·-::~::.-
:-Z~-=-:· = =-=:: :~L.I.OL11Cl.4 ............ .1d.D.L:.i..J!::U.,.__., ... ......,,in ...... .-..a..;,...,~o.u,~--+--------------~ 
-·---=-=--=--~l""' _ _, .. .,...., .... ..11"1,__,..,...,..--iil"'-'-'~-...... ~l.!!<..-"!l"-.;:.a...., ... -'T-+---------------l --==-=---·-·- -1,a:1:r&,JU'-L<:U.. ............... c::Yi..-L+a&liiU....U..~p~u.>o_., ... 11.o...___l-____________ ......j 

_,..:. -· -
• .:.~-:~: je,1,ii.;;.-IU,~---...,M,1,1,;l...,i.a.;L.:..U-t!..l.-lt:.!1.~,..J..li..:....:..:_ __ l--------------l - - - -~• _,_. .:-1,:111D<~LD.,.....uai:AJ ... '-=:IC..._.l!M~-.ILl.m:::l-,,.>U'"'9':uot,,m,a.m,;,...:.~1E!!l!,._µu.l:LllWL!"-..!O=-...oL.ollW.~~-------l 

Reported By: 

Date: i• f -1 Date:3-J/- I) 

A-6003-642 (03/03) 
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SGW- 58550 REV 0 

BOREHOLE LOG 

Well ID: Well Name: Location: 

Project: CV\-

Depth 1----.-------1 
Sample Description Comments 

(Ft.) Type Blows 
No. Recovery 

: 7f.;i~iu..:.a1,;1,1--.a.!ll,i,L;~..-IIQa..;~~ .... -------!J.all.RlL..~~f,IJJLill:llll~IN:l~--1 --~.--· •-•--•,-..a.::JLL-~......_:W...IL.IWX~~~!lll,,-=..:Il....._,.-C~r-.l!llau,"-t-'!l!.E.ll-l-f-ll,ll,l!.Ci.Jahfll!&::!lbli.......a:.U:::t.:L ___ ~ 

tf1l:~~L.Qll.ltl:.__i:m111..t11,.~bl,i.ll.l,....IIL....J:l.!U!l---=ilL.!l!..J1,1LJ.lJII.W.~Lbl4L+--------------I 

:.~:::< ~>:. 
:- :-·· .. ~ 1----------------------+--------------1 
~ .:_ • ••• •• ,-.Ca:lliL....li'JIP...,_..~....,.. ...... LM.ral"'-'-!,_,C.-DR.;~ ....... ,.r:Hlllll.: ....... U.UUlll ...... ___________ ---1 

-· •• • :.!•?,'_:.:;. :~ ~..i_¥,llL...lilllils...Jlll.CIW!li~--+i'-11!:A-->!t---t/-<:J.l.----...-JDlcs;;.ilUlls.....Ji.91!...Jl!.:::U.L...l~...__----i 

• •• <> , 0 jill::U&.:.i~..::.i~~-;t,i~~.W~~~~ild.liSCCISi~_µ~L---------1 

G.S. 

b • . • • • . --. .. 0 ;1'&.1 .................. ~&XA.c..Jl-'-"d.~-....... 2""'1-..-c..<&.;..U,...::.,-...-.t""" ...... l--------------1 
0 

-~• .:.: : ,' fl"'".._.IMU.....,...fll'IIDJ'\--l"u::I~--.IA:l::,Jl~-i,..::..lllUILI.aa...:,..::Jll.<r&.l!loL--1----------------1 
•• : 0 .. · ..• ---=-: po><.-.Z'+JU..U~aJo.1 ....... CU., ............ -'1.i-s,.. ..... Ol:...ll!I ........... JUl:.a.l"-ll.o~-lL.IJ'-'-"--'~.L..Jo=-.&;., ....... ...lillj ...... ------l 

c..s. 

Reported By: Reviewed By: 

Title: 

Signature: Date:3-11-Jf 

A-6003-642 (03/03) 
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Stoller 
A Subsidiary of Huntmgton lng1fl1 lndustr .. , 

Borehole Information: 

Log Date: I 2014-09-15 

Coordinates (WA St Plane) 

North (m) East (m) 

NIA NIA 

Casing Information: 

SGW- 58550 REV 0 

299-E33-360 (C8923) 
Log Data Report 

Filename: I C8923_HG-NM_2014-09-15 

DTW1 (ft): 252.8 

Drill Date TOC2 Elevation 
09110114 NIA 

Diameter (in.) 

HGLP-LDR-790, Rev. 0 

Site: I North ofB Farm 

DTWDate: 09111114 

Total Depth (ft) Tvue 
273 Cable Tool 

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

Threaded Steel 0.75 13 112 12 318 9116 0.75 238 

Threaded Steel 0.45 12 10 314 518 0.45 260 

Borehole Notes: 

The buyer's technical representative provided the casing depth and total depth is determined from logging 
measurements. The logging engineer measured casing stick-up and casing diameter (rounded to the nearest 
1/16-in.). At the time oflogging the first casing August 14, depth to water inside the casing was 236.25 ft according 
to the moisture log. Even though the borehole had been bailed just after drilling, water from the perched zone 
accumulated in the bottom of the borehole. Water inside the casing was measured at 252.8 ft on September 11 prior 
to logging. 

Zero reference is ground surface. 

Logging Equipment Information: 

Logging System: Gamma IL 

Effective Calibration Date: 11111/13 

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

Logging System: Gamma IH 

Effective Calibration Date: 11111113 

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

SGLS Log Run Information: 

Loe Run 
REIS Number 

Date 

Logging Engineer 

Start Depth (ft) 

Finish Depth (ft) 

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

2 
1018499 

08/13114 

Pope 

0.0 

238.0 

5 Repeat 

1018500 

08114/14 

Pope 

214.0 

238.0 

B-10 

Type: 60"/o HPGe SGLS3 

Serial No.: 45-TP3221 IA 

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

Type: NMLS4 

Serial No.: H310700353 

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

6 7 Repeat 

1018501 1018502 

09111114 09111/14 

Pope Pope 

237.0 259.0 

272.67 262.0 



SGW- 58550 REV 0 

Stoller 
A Subsidiary of Hunt1rt9ton Ingalls lndustnes 

HGLP-LDR-790, Rev. 0 

L02Run 2 S Repeat 6 7 Repeat 
Count Time (sec) 100 200 200 200 

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 

Pre-Verification AL204CAB AL205CAB AL213CAB AL213CAB 

Start File AL204000 AL205000 AL213000 AL213037 

Finish File AL204238 AL205024 AL213036 AL213040 

Post-Verification AL204CAA AL205CAA AL213CAA AL213CAA 

Depth Return Error (in.) 2.0low 0.0low NIA l .0low 

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: 

L02Run 1 3 4 Repeat 8 9 Repeat 
HEIS Number 1018503 1018504 1018505 1018506 1018507 

Date 08112/14 08114114 08114114 09115114 09115/14 

Logging Engineer Pope Pope Pope Pope Pope 

Start Depth (ft) 1.0 89.0 211.0 230.0 240.0 

Finish Depth (ft) 91.0 235.25 235.0 253.0 243.0 

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 AH166CAB AHl67CAB AHl67CAB AH177CAB AH177CAB 

Start File AH166000 AH167000 AHl67586 AH177000 AH177093 

Finish File AH166360 AH167585 AHl67682 AH177092 AHl77105 

Post-Verification AH166CAA AH167CAA AH167CAA AH177CAA AHl77CAA 

Depth Return Error (in.) 12low NIA 2.5 high NIA 0.5 low 

See logging 
Comments opeqttion notes None None None None 

below 

Logging Operation Notes: 

A centralizer was installed on the sondes. 

The zero reference was marked incorrectly on the sonde before logging was initiated on August 12. This resulted in 
a depth return error of 12-in. The log data were adjusted one ft down in the table above for log run 1. 

SGLS log data for log runs 5, 6, and 7 were acquired at a 200 second counting time rather than the usual 
100 seconds to provide improved counting statistics and to lower the MDL for the uranium isotopes and KUT. 

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

8-11 



SGW- 58550 REV 0 

Stoller 
A Subskfiary of Huntington lngells lndustrtes 

HGLP-LDR-790, Rev. 0 

Analysis Notes: 

Analyst: P.D. Henwood Date: 09/25/14 Reference: HGLP-MAN-003, Rev. 0 

Casing corrections for a 9/16-in. thick casing from ground surface to 238 ft, a 1.2-in. thick casing for a casing 
overlap at 237 and 238 ft, and a 5/8-in. thick casing from 239 to 260 ft were applied to the log data. No correction 
was applied below 260 ft to total depth of273 ft. 

A correction for water inside the casing or within the borehole was applied below 253 ft in depth. 

SGLS spectra were processed in batch mode in APTEC SUPERVISOR to identify individual energy peaks and 
determine count rates. Concentrations were calculated in EXCEL template identified as l L20131120, 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 either 10 3/4 or 12 3/8-in. 
inner diameter 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 Radionuc/ides (DOE/RL-96-12). 

Results and Interpretations: 

Cs-137 and manmade uranium (U-238 and U-235) were detected in the borehole. 

Cs-137 was detected from l to 10 ft with a maximum concentration of approximately 29 pCi/g at 3 ft. 

U-238, measured using the 1001 keV Pa-234m daughter, was detected from 230 to 239 ft. The maximum 
concentration was measured at 148 pCi/g at 238 ft; the average of three measurements acquired at this depth is 
123 pCi/g. 

U-235 was measured from 229 to 238 ft. The maximum concentration was 30 pCi/g at 238 ft. 

Quantification of the uranium concentrations may not be reliable at depths of237 and 238 ft. Measurements 
acquired in the first casing are complicated by "end effects" or nonstandard geometry, a correction for water that is 
thought to have existed inside the casing, and possible mud buildup in the bottom of the borehole. For the second 
casing, a combined casing thickness of approximately 1.2-in. that can introduce additional error was applied at 
depths of237 and 238 ft where an overlap of two casings existed. 

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. Moisture logging in the first casing indicated water in the bottom of the borehole 
at approximately 235 ft. Moisture lqgging in the second event was conducted within two casings from 230 to 238 ft 
and in a smaller inner diameter casing from 239 to 253 ft where water was encountered. The different casing 
configurations cause the moisture count rate to appear inconsistent. It is interpreted that relatively uniform high 
moisture content exists from approximately 215 to 243 ft in depth. 

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

5 Hanford Gamma Unit 
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SGW- 58550 REV 0 

List of Log Plots: 

Depth Reference is ground surface. 

Man.made Radionuclides (0-160) 
Man.made Radionuclides (150-310) 
Natural Gamma Logs (0-160) 
Natural Gamma Logs (150-310) 
Combination Plot (0-120 ft) 
Combination Plot (110-230 ft) 
Combination Plot (220-340 ft) 
Combination Plot (200-240 ft) 
Combination Plot (0-280 ft) 
Total Gamma & Moisture (0-160) 
Total Gamma & Moisture (150-310) 
Total Gamma & Hanford Gamma Unit (0-280) 
Repeat ofManmade Radionuclides (214-238 ft) 
Repeat Section of Natural Gamma Logs (214 to 238 ft) 
Repeat Section of Natural Gamma Logs (259 to 262 ft) 
Moisture Repeat Section (211 to 235 ft) 
Moisture Repeat Section (240 to 243 ft) 

B-13 
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Stoller 

SGW- 58550 REV 0 

299-E33-360 (C8923) 
Manmade Radionuclides 

137Cs (662 keV) 238U (1001 keV) 235u (186 keV) 
150 1 111111111 11 ~ 111111 111111111 1111111111 '1 1 , , , ., g l I I I I I I I 150 

g I I 
0 

-+-' 
Q) 

~ -

160 

170 

180 

190 

200 

210 

220 

_c 230 
+-' 
0.. 
Q) 

0 
240 

250 

260 

270 

280 

290 

300 

I g I I 
I 0

0 I I 
___ L_l _1 ___ _J __ _ 

I g I I 
I g I I 
I g I I 

---l- _J__ -l ___ _j __ _ 
I g I I 
I og I I 
I ~ I I 

- - -~ _ :_ _1_ - - _j_ - -

I i I I 
I g I I 
I g I I 

---f--g_ -1----j---
l g I I 
I g I I 
I g I I 

- - -f- - t- - 1- - --l- - -
I g I I 
I 8 I I 
I g I I 

- - -1--t- -1- - --j---
1 °o I I 
I g I I 
I 0

o I I 
- - -1- - ~ -1- - --j- - -

I g I I 
I og I I 
I 0

o I I 
---i--+-1---7---

1 g I I 
I i I I 
I 

O 
g 18 I 

---r--tr -1----1---
1 g I I 

I 8 I I 
I g I I 

---, --:; --1---7---
1 °

0 

o I I 
I 'b I I 
I g I I 

---,o --- r--7---
1 g I I 

I 8 I I 
I & I I ---,~ --i----i---
1 'Ii I I 

I I I 
I I I ---1 ___ I ____ I __ _ 

I I I 
I I I 
I I I I ____ I ____ I 
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Stoller 
A Subtidi1ry ef HunlinglOn lnpll I,...,_ 

299-E33-360 (C8923) 
Moisture Repeat Section 
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299-E33-360 (C8923) 
Moisture Repeat Section 

Moisture 
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Sample: 1-001 
Sample Depth: 226.77 - 228.77 ft bgs 
Recovery: 100% 
Sediment Classification: Sand Silt (sM)/Silty Sand (mS) 
Formation: Cold Creek Unit 

Top of Liner A: 228.33 - 228.77 ft bgs Top of Liner B: 227.77 -228.33 ft bgs 

Top of Liner C: 227.33- 227.77 ft bgs Top of Liner D: 226.77 - 227.33 ft bgs 
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Sample: I-002 
Sample Depth: 233.39 - 235 .89 ft bgs 
Recovery: 100% 
Sediment Classification: Silty Sand (mS) 
Formation: Cold Creek Unit 

Bottom Liner A: 235.89 - 235.27 ft bgs 

Bottom Liner C: 234.64 - 234.02 ft bgs 

Bottom Liner B: 235.27 - 234.64 ft bgs 

Bottom Liner D: 234.02 - 233.39 ft bgs 
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SURVEY DATA REPORT 

Project No. Title 

M-24 Wells C8923 & C8924 Final Surveys 

Job. No. Prepared By 
CACN: 303345-JPRC N. P. Fastabend 

Date 
2/11/15 

Reviewer 

Request No. 

152-059 

File No. 

2ET13R26 

DESCRIPTION OF WORK DISTRIBUTION SOR PLOT DWG 

Obtained final coordinates (C/L Casings) and 
elevations of completed M-24 Wells C8923 (299-
E33-360) and C8924 (299-E33-361) in 200E Area. 

Survey File 

J.D. Mehrer 

S.J. Trent 

K.M. Whitley 

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 
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WELL SURVEY DATA REPORT 

Project: 

Date Requested: 
01/21/15 

Date of Survey: 
02/11/15 

Fluor Hanford Point of Contact: 

Description of Work: 

Obtain final surv ey coordinates (C/L Casing) 
and elevations of M-24 Well C8923 (299-
E33-360) located north of 241-B Tank Farm in 
200E Area. 

Prepared By: Neil P. Fastabend 

Company: CHPRC 

Requestor: 
Kelly Whitley (CHPRC} 

Surveyor: 
Lawrence B. Munnell (CHPRC) 

Survey Co. Point of Contact: 

Neil P. Fastabend 

Horizontal Datum: NAD83 ( 91) 

Vertical Datum: NAVD88 

Units: Meters 

Hanford Area Designation: 200E 

Coordinate System: Washington State Plane Coor.dinates (South Zone) 

Horizontal Control Monuments: 

Washington State Reference Network 

Vertical Control Monuments: 

HSWB-032 (COE} and 2E-122 (CHPRC} 

Well ID Well Name Easting Northing Elevation 

C8923 299-E33-360 573772.05 137386.86 

199.701 

198.949 

Notes: • 

Center of Casing 

"X" on Rim 

Brass Survey Marker 

199.382 Top Inner Bin 
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 
(Registration No. 16216), hereby certify 
this report is based on a field surv e y 
performed by me, or under my direct 
supervision. 

B-34 
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Appendix C 

Well Documentation for 299-E33-361 (C8924) 

• Well Summary Sheet 

• Borehole Log 

• Log Data Report 

• Variance to Construct 

• Final Survey Report 

C-i 



SGW- 58550 REV 0 

This page intentionally left blank. 

C-ii 



\. 

SGW- 58550 REV 0 

WELL SUMMARY SHEET 

Well ID: C8924 

Location: N.E. of 8-Plant 

Prepared by: Abby Wicks Date: 11-11-2014 

Signature: 

CONSTRUCTION DATA 
-------------.---------1 

Description 

Temporary Casing. Materials 

13" Carbon Steel 
13 7/16"OD, 121/2"1D 

(0.0 ft- 64.27 ft bgs) 

12" Carbon Steel 
11 5/16"OD, 10 11/16"1D 

(64.27 ft bgs - 275.14 ft bgs} 

Permanent Casing Materials 
8"Type 304 SS sch 10 Riser 

(+ 1 .40 ft ags - 253.60 ft bgs) 

8"Type 304 SS sch 1 O continuous 
wire wrap 65-slot Screen 

(253.60 ft bgs - 273.60 ft bgs) 

8"Typ~ 304 SS sch 10 Sum£ . 
(273.60 ft bgs - 276.60 ft bgs) 

Construction Materials 

Type 1/11 Portland Cement 
(Oft bgs - 7.40 ft bgs} 

Natural Sluff 
(7.40 ft bgs - 10.70 ft bgs) 

Med. Bentonite Chips 

(10.70 ft bgs - 66.0 ft bgs) 

#8/20 Bentonite Crumbles 

(66.0 ft bgs - 109.3 ft bgs) 

3/8" Bentonite Chips 
(109.3 ft bgs - 245.6 ft bgs) 

Bentonite Pellets 
(245.6 ft bgs - 249.0 ft bgs} 

#8/12 Colorado Silica 

(249.0 ft bgs - 276.0 ft bgs) 

Diagram 

Start Date: 8-13-2014 
1-----------1Page _1_of_1_ 
Finish Date: 11-05-2014 

Well Name: 299-E33-361 

Project: TPA M-24 Monitoring Wells 

Date: /-'? r-1 

Depth 
GEOLOGIC/HYDROLOGIC DATA 

in Feet Graphic 
Log 

Lithologic Description 

0 .: )ft. 0'-1.S'Drill Pad 

~ii/ 1.5'-7' Silt Sand [mSJ 
-~=-.., 

0

• ·- \~~- 7' 31'S"lt o:.:a.~::-- - I 
:,Ki;. .... 

25 
·-K~~-o--~ -~-
~~ 9\6.n· --------------1 .· . .,.() .. ,.._ 
o...;,_.:.o·, '0., 

·r,;_:;.-:c>: .,.,..· 1---------------
\//?)) 31'-55 Sand [SJ 

;;![~WR-------------
50 

75 

100 

l;~(t/~----------------t 
·-··C::.-!?···· 55'-60' Gravelly Sand [gSJ 
( \:.-'.·:-:;-_1--------'-----=------
·:.:-:::;:/.::_:;:;: 60'-65' Sand [SJ 
::;\ ~\~:- 65'-75' Gr;,ei1; Sa~d [;SJ -- ----··-··· . 

;·,;1-2 ' ' 
·::-:--=:~:.·:::: 75 -80 Sand [SJ 
' .,::·•~·o··• .. . o 
:/.~·??-:> · 80'-90' Gravelly Sand [gSJ 

'.;/{%:f--------------
::;:-:":":·:--:-:-:::.: 90'-100' Sand [SJ 

t\fr//1-------------
::/.~ I:?·:···· 100'-11 O' Gravelly Sand [gSJ 

:/f~::_/ ____________ _ 
-/:(\{.\ 110'-170' Sand [SJ 

125 

\)?t/}'. 
C-1 
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WELL SUMMARY SHEET 

Well ID: C8924 

Location: NE of 8-Plant 

Prepared by: Abby Wicks 

Signature: <(\ e, 'W: 

Start Date: 8-13-2014 
1------------1Page __l__of _l._ 
Finish Date: 11-05-2014 

Well Name: 299-E33-361 

Project: TPA M-24 Monitoring Wells 

Date: / - Z 1-ir · 

CONSTRUCTION DATA 
1-------------.------· Depth 

GEOLOGIC/HYDROLOGIC DATA 

Description 

Note: 
All Temporary casing has been 
removed from the ground. 

All depths are reported in feet below 
ground surface (ft bgs) unless 
otherwise noted. 

in Feet Graphic 
Log Diagram 

C-2 

Lithologic Description 

110'-170'Sand [S] 

170'-180' Sit. Silty Sand [(m)S] 

180'-190' Sand [SJ 

TD = 277.89 ft b s 

DTW = 254.8 ft b s 11/5/2014 

A-6003-643 (03/03) 
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BOREHOLE LOG I Page _L of j___ 

I Date: R-1~1~ 

Well ID: C,QQ~'4 Location: ~-E . ..c ta,.. O\,._,.. ,.., ~ .. -·.\L 

Referef')ce Measuring Point: "--~ _ J '3,,, ~ ... ,..,. .., 
Comments Sample Sample De·scription 

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

0 

-
-
-
-

5 
-
-

-
ICI-

-
-
-

15' 

-
-
-
-

ao 
-

... --- -

-
-

JS-
-
-
-
-

30 

-
-
-

3S-

-
-
-

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

G,.$. 

c..,-. 

G.S.. 

,.,. 

·~S-

.. - - ~-

c..~. 

fl..-., 

Gt.s. 

c..s. 

•O'~••.-• 7JR~•ln• I.~•: t'- .. -\ Cl .. ~ 
.;, '!~-:-... 
~-:'-:~ 
~ .. - ~- t------------------------+------------------1 -~~-.-·.o =::1:.~~:::-i--------------------------1-----------------l ... -~- ~ ..... :--:-:~-:.:.:t------. ... ==.-----------..~p.;,=------t----------------l t:~.t.f. 1.5 ._.., ~ ---•"'fl'" c.-u .. . c:....J (~~&) 

\ d A. ~,-•, -.,, L-. - - ~ ..J l • - -, I'!,. • • ,_ • ! - ,, ,t-.v ,•,"f.,ltJ:-,""r:..u:•...._, ......... ctJ. 1.c-.,_.,_,:. •·-- .... .i,_ .. IL -" .~ ,_.._ ... ,. I!:'\ ,.. L. •• 
...... '-::::'•':'°"'• - ,J ~ 

9;.-:•:-;~:,.,...., . • .C. - - --L. -w "°--·~--- •-II•--' --..L-1 ••.. L l,cu.J ... _, u ,._ ._ .,~ ,M\\.~-
~~:..C::.'• • .. - ' -••~••~o•o - •· ~ -' •-•--/.,.-,_L',,, • .L..... U.-\ ~-• ,.<£,Uc/'!Jl 

-::...~~O; ~ .. -y::il•~•Lll-~l._i;u:L-a..,11-"1,_ _ ______ ~~-~•..:.A;,'J~l~lf_• ,:_:l~:._ ____ -+.0..Lll,_C!i.l, \..!3~lll •••1,_1tCJil!!,!..-'gliL.'~ "-,.~c.----~ 
.V'.: C!~:..r..., ""' -a•·.•.o' . ., _ ,., . ~ ~--A. '-!.---'~" c:: r, 
• •:e$!1'~-; • ~--"' !'••,-c,•.:~•·L • I& .... ••ir' •-- ':,._ •-•- --.1.f.-\. .. .,,. __ c_ --
-;_J;•oo•• ...... - ,., ·- •-. .. ,.. ' . O.i,:,:.,•,..;.;;.,.:.. _ _ ....._ __ ·~•\u a • ..L..J, .... .J.~.., • ..U..J, 11,- ...... H.r,._""'· ·""' l':i.:I U'""-..r. •..o- ... __ ,..... - - ..., 
: , -~'•••---•·_._ • ..I. m"'/.-J .. --C,.....__ U.,,1-•:;J.C ... '11,,/!:l 
~ .. ••I!·•·· ... , -

'O. • ,:.:i-,:~c~- .J ,I. • • -• ' L--· -

.. ·•.· ·.!: ,J, ""' .,J 
•,7"• ~.• 1::.\11 "-•• :--• a!I' • ..- .. .I:!.. -- •· 1 -•- .• t'.. .L .- •• I. 

:.:~; 9:::=· '"' .• 7•. • • .-i-.. .. ,..a ,,a_••-- /.,..,,,~ .• ,1._ • .,_.....__ ...,., ___ -. .c:"1 In._.\· - t:'l l<t't. •• 
••• •o· :. • - .. -
·::,; '• 

0 '9 Ch · -• L.- .•-
~•; ,;-.-.:. • ... IJ 

•~-~·:,CT..•,•~1c:'L-~•---·•'L.,.--1:'. ----··--~I--·--~'.\ ~ 
....... ·.!1 ... 
.... :• .. ;, ...... f .. -- -- --L. '·"'· -"-'· ""-- - - -· _ ... _ ....... . :-C! • •-';;!,,,_ _______________________ ...,.. _____________ __, .... ,· ':, ., 
·:•,6::•.~=.~~,..•L.-••••· "-lu- •-~-----''"·-"--....1 •• .1.- ~•--·~-\..·, ••• Cl~,_•.._ ... 
~--i·!·-:\ ... - ... . - .., 
O•L~•?~~~-- •-r-•- ------------•- ---- -.~ · ... ~ . 
•• • It ••• ------------------------+----------------; ::·~·.:..:~: .•.. :, . :-1-------------------------+-----------------l .... ··• ~·: 
.. -:: : ... : =·------------------------+----------------; ·~·1-•· ".• . •• •,:'•~~• i.....: , ...... ,.-.\'-' k"2. t",.. •v,•- ••-At ·•- ,u .-\ .. c.. •• L: O •• L•.v,, ~ -.c:'i.. • .. :·,:.•:~:- ..., ,..,. .... -., 

~·•••~••• ••o•V•"- .... 1.:,;.. •• UC--• /.C"P __ Jii;;%f• -c~-A u ... _V_ =-~ : .. •·.· ,.. ., '•~. ,·.,• : ·= .. -. • .. -:-------------------------1-----------------l 
.o .• ;, i• 
. ·,-: ·--~··------------------------+---------------.:.-:.:~~--
·.o •. ~.: :.:+------------------------+-------------~ ,'::'!: ~ ...... -::"\ .. A.,.__.-~--- . '.11 • .rA-._ ~!!.. .u-- ___ J ...... ,t"' _ _ ,_ ... .... L - ,L• ~ -a.A' 1,..._. 

.(•.,,,~~ V ~ 
•.• •• • • t~t!.. .~.. " ••.• ,_ 4•'1..~• ·-:-.·-·::--::.· •... • _, ____ !li'I. , laJ !fir.I. , ... 

i:-:::. :•: ~I'!».\ - SS': ~- .. ~ l ~'\ -.... •,:. 
··.:· .. ,"•: ~- 1-. ,.·.1+· ~s,. v..t'& -~~ <.A.....l, _,,.\..U. - ·-'-· ,_\I ~--L .. 1. 
! .. ., ., ,... ... J ,, 

:: : ·::-~: '." lu.1\. ... ..-.-- .. \..- 1 • .,. ... ~ ,..,..,, -· u • .1.._ U,.t --- •.<:I/ Cit 
,: , ... ,: ,:~ - -
•• •• • •• -. ~ 11-.1..i .. h- ....,_ -

-

... 

w 

:.-·:·· .. . .., 
:, •• •:.•:.: ~'1.C'L...• o.. •• .l "••• • .,,,_,, ~-, . .,.J~.f'•-_, .~ t.&,t . . .. .. . . .,,_ -
,:-:••=-•••- . ~C4" C/!I ,.I '"---
• '.-::.: .·. ,, ~ "' .. . .. . ' ...... . 

... 

Reported By:.T.,I;., T 1 .... ·- ft ~ 
Title: S" r Geo I O":J I \../-

SignatureA. II.· k Signature: ~ l~ 1 - I Date: '3-1 l - I 'r" , . , 
A-6003-642 (03/03) 
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BOREHOLE LOG I Page.i_of..1_ 

I Date: 0-,1.-1"'-

Well ID: ,00e1,,..u I Well Name: ~.c:-:.,.'ll, 1 Location: N.E . ...C 0,..0\--• ... ~" --.,. 

Project: m-"'u ,.,. __ . • . __ ,. ,., .. 1,.~ • Fc.>1~ Reference Measuring Point: , __ ,_.J c: 
p --

'"' Sample Sample Description Comments 
Depth 1----.-----1 Graphic 1-------------------------11----------------1 
. (Ft.) Type Blows Log Group Name, Grain Size Distribution, Soil Classification, .Depth of Casing, Drilling Method, 

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

-
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:••:::::>,,. .... ,:I• .. ,..,,_u.t"_-:., •• ,. ,. •• .l lft"lt.yt'- •C- ---\.l\~•• 
: · ... :. : .. . 
·.· ·:::,: ~., ... __ ,..\:_\.U ___ ,.~. , __ ...... ~.i.. ___ .... \. • ...1 . 
• • • u ¥ - - • 

: = •: ·•: --- •' • ... ,L:. l,V\ --••-" l!'U ~/'I. I, .L.1.- •' •• •• L.-. •-

.::.:.:.:. =: •:, :, V ~ 

:-~::••• !. :. (JJt.•I.C •• S,..._,l ( ~) - .1 • 

-----··--·· .i.;_~-i~i , !07• 111¼,•s:T• •,£,.,,- v,cd ~.)~~~i,:.£,.~.~ 

-

·- ·" -·· ·- .. 

- :::::::::---11 .• h-L..U. _,_.L. -\\--...1....J,._ ••.• Lr-..l,,_..1:'./ 
-. ·. .. . ., - - ~ 

-
(n 

~.c;., 

-
-
-
-

"10 G..!. 

••-: :•o• ur-,, __ •~-•"-- ...,, ___ , 'I.~ ... ch le .. L.L.,.fi- L-. •-

i,,C-IH.11.0 •• ••• - .. 
--+-" ...... ...,...r--~-~.....,. ·-: •. •. : ·"· 1------------------------l=.,:'..Jly•¥·i..llL.t.t_M.6P-JIM;

11
1Jst1.G,,....~-"'-~"ct.·'--i......l.~(•'lt·!!:11-:!·l'l'.\I 

·.-·-:·•.::•,.t:-1t:' "--·-Hu ~ ..... A ( .. S) ~•-,.t::J 1.<'.._,, -·: __ ,._. .. ..:. -: - ,, . -• • ••• • >._.. .~ti,-. .. __ _r_ -v.•- ___ .,.(,~\ •- f! .. ••- -L, ... .. 
.: : •. : : ..,,--•-.....," .. '-,_---,._•..,·•..,l,,~-L-~.Ll'".lo"-....,-.lli::1,..1-r-.-""" • ....l....._:a,•-~-L..~.Jz,•.--'""!'\-·r•.-, •• ,Lll&J<-:DIIC-"",•--,---------------l .. . •.---... · ... .., ... ~.... ~ 

: • • • • ••• 1 .. ~.1, .. ~--- ... a.1. ... U,,I .... .,..-.z'I.S-Y ~~ ... , .... .a._,, __ 
, :. • • • :- • • r - • .., 

... · .... 1-'ILil.lCl--··:.n....---------------------+--------------l 
I • •. • • I 

... 

-
-
-
-

7S 
C..!,. 

-

•• •. •:.: '.-=- 'l'n'L-- ; .,,.'- ..J,,- .... -4- •.• J : .. -• - - - II • ..I ••• - • 
• • . J - ~ ..,. "' 

.-; : : : . __ ,\. ·-- ... -&/ ___ . -...1--.L- .. ,. __ • -1_,c-t,1 t,J'f:I.. ,,.1.+ 
I • I # .,_ - ~ -

• .-•• • • .•.:• .. L ...... •-L --••• 

:_ -: :::: :·. :·. J ... . . . ... 
:•._\· :?-:·1-:a1~""·-~ .. ,.=-,-1-:-:-1-1-:;'t""-,,,::-• _--Ql\-.--ct_,~---_..l--(-~,\----------+l~----\..-.-....... -r:;;,.-.,.-..,-s-•1o...-.-c.-----l 

- : · .. • •: . · r'7 . .,._;. 'liS,t. --'=-- • - • - ~--~ •!:")!. t: .. , C:., --L • --- -~~ .., 

- ::;.: ; •• : • • .J_ • -11 • ..L....J.,..... .~.,L. r..l •, - "~- - • .. ~ •,i, c.'-
• . . . . .,.. - """ ...,,, 
•: ~ •• : •. •..,. -~- • ., 11:fJ •~/'!> , •. 1.J. • ,_, --

Reported By: -r..,.... ,.._, - ... Reviewed By: 

Title: i:...,_t-.-..4-- Title: S°r' 
Signature:A ~ A J I Date: ct.,,."' Signature: 't<. Q _;...:__ loate:3-11-1~ 

r r \ 

A-6003-642 {03/03) 
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SGW- 58550 REV 0 

BOREHOLE LOG I Page....1_of_'.Z_ 

I Date: q.u.-,11 

Well ID: ro~~u I Well Name: _.__""3~.:u., 

Reference Measuring Point: 1._, .• ...1 Sur{;°.._,.., 
oJ 

Sample Sample Description 
Depth 1----..-----1 Graphic 1--------------------------"t---------------l 

Comments 

(Ft.} Type Blows Log Group Name, Grain Size Distribution, Soil Classification, Depth of Casing, Drilling Method, 
N R Color, Moisture Content, Sorting, Angularity, Mineralogy, Method of Driving Sampling Tool , 

o. ecovery Max Particle Size Reaction to HCI Samnler Size Water Level 

so---,""'G,~ .. ~_.--+ )/_.}f1-~--4-"----r----.----.\\-1,.-c::.-..... -_-,J_(_,.-S--=1)-------+'~""·-"".,.L..,~~1,...,~,~....,~4-~r.:-..,,1._::,,~·./.2...;a-:._··-u·~......i·-'-lll!lol:crl.Sdr~\_--1 
•• -· -: • • ...- - w 
: ," - '•••• ••.1.1. . ..--uC-. •v.•- "--~{-..,,.w•-'•IHI. L •-•J ~, . ".... ...... . 

-
-
-
-

r..c. , .. 
-
-
-
-

40 t-.~ 

-
-
-
-

q5= c;..s. 

-
-
-
-

6.S. 
/00 

-

:-::~:_-,•.',-w•--• h.1.'-l. -.,.J.. • .J- ... ...l • _.L.J, ••• -~,L..-J , 
•• . 0 • •. ,, w w ..,. -
••.•: •: --r-,; -• --t -~'-- i.11'1 ,.~•• ->.t:f/ 11u~ ••L ·. · ... ·.:: ,, ..,, ~ "' 
•:.:: ••• c_• •l,IILillCII-IOo'W...---------------------+----------------1 
~--•: ·:••:"-'Cl•''-•• • --- 1'11. • n ,ru '" ✓• 1:-L.'-
• 0 • • • • - ... 

. -- -~ fl.C'\..-111. -
.... . 1-----------------------t--------------l ....... 

.. •· .... 
.. . . . 1-----------------------t--------------l . . . . 
. . '. 1"'1'~---•------.---::--::-------------f---------------J 
:·.._-... . i;tql). •~ • c:... ~J ( s) 
•,·-:-: .. •--c.:~ 4'n.,._ ~.C • • .,_,_ •• -.lt-J . . ,n:) ~") • .,.&- ... \.. •-·-"'· . . 

: , .~ .L.L.1 - .,~~•.,,I,., ..... ti.~• - - •••.I.· - • • - ~/,..,_ . . . ., "' _, ~ ... . 
• •• ,L. •V. ....... ... .... -- ... l:t.l ,,.. -· -•-L L - ·-

.... w w " fJ 

··- ·•t-----------------------t---------------1 
• ••. • • ~ "C'L. , •• __ , - · - , ____ .~ '-- __ .I• .••. ~- - II--·, ___ - L,L 

...... ••• w -..J • • • • • • '··-' • , ___ c,,•- • --..l •• ~ •• u,, __ . . , . . ..., 
' -· .. 1-----------------------+---------------1 . ,, .. . . : .·. ------------------------------------~ 

·•·1----------------:----------t---------------1 
' • :· - 11'\t'\ - un • ('_#0 .. .. ~ lt.. ,_ --..l ( .. 5. "') A~ I..· - r,;) ,,.,.,.. ''--• 

·· - -~ - ·- -
• • • • ..., - w 

_________ __ _. __ ...'..~.:~ ..... ,.' u. ....... ,,,; .. -v cn. SMd~~1t-~,--N4.pc.\..;l'Mlll. -.. - · -- -- ---------~-- - --- ·· · .. 
--~·-·.: • ...,. • ..\ • - .J ·--L...J , - -- .1 _ .... •--~, ... ~_ • ..I. --

' : : ~ • 1., •'-- ~t -----• ,_'}i .C'U ..,;: •-- .~.L L-.. •- ..., -
Ci,.~. ,o .. 

-

...... .. ""' "" .., . --· o .. 
':.' • . · 0 IAC'L-- ~- •• 4... ... ~r.!o --'-. - ..... __ , .11~.J .4-1..•., ,L ,:-., .... ~-\.-.c. 

-
1 ' "" • • .... 

• ••• O • -•-\•c.l• .• L1lu• •.L.,1,., __ ,.,, --•• ..\ ~•--• - •' - '-' _,. .. 
- . . . . . t-----------------------1-------------~ . . . .. . . . - .. . . ------------------------------------~ 

110 
r-s. 

-
-
-
-

ll5' 
Cr.~. 

-

, . 
·o· · ·.·111t"I - '"" • oi:..._..l (~) .. -:_._. ..... :1"~-~•1- ... ~,.v.r• •V~- •--.l{-•~ ••-.\ ....,.u£.. •"-

•, ' . • ••,•: •,••'-•--~ --•~l•.LU .• ••~-.l!r.,, ........ i:/.....-L--.....1 
• • : : • I - tJ - , 

:-;": -~ :• --L.J. - .., •. \ ~ ;-~-L.---1 Mt-I~ - "I CII tA ~- v-...l 

• • • • "l"L..,._..., .• IM--------------------r-------------~ 
, · · ·. •, ~••r".._ ___ --o,J .,_._. --A .-L- u,,_..,_ 

' • '• •• ._, • WI 

- • •• 
-

Reviewed By: ).(Q v I v-.. 

Title: r ___ '--~"'+- Title : '5 ·r G·e.o\ o ~; s..J 
SignatureA 1: //_,; I Date: C\-IS-1'1 Signature: K,_ 8. ... ,h;;::;- J I Date:3-11-1 S" 

r I' I 
A-6003-642 (03/03) 
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SGW- 58550 REV 0 

BOREHOLE LOG I Page~oti 

I Date: q-1C-•1t 

Well ID: I'. ~:::1&.1 I Well Name: ::i.qq-~11.11.-~ ., Location: tJ ~ .r tt.-~•--.L - k _., ... 

Project: IY\-"'u m--· .1... . __ 1 .,.\\c. f:'',)\l.t Reference Measuring Point: • _I ~ r.r,,. • ..,, 
Comments Sample Sample Description 

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

Recovery· Color, Moisture Content, Sorting, Angularity, Mineralogy, Method of Driving Sampling Tool, 
No. Max Particle Size Reaction to HCI Samoler Size Water Level 
~~ ·::<··>:1,,,.._ ,.,0° c:,_,....J ,~\ ~ ,,.A,L... r.,.\..\.,. ~-.... 1 .,Id,· . .,,.'----' 

\)0--l,,,,IS..::::::.• ....j, : •. • • ;J.; l -

. •• •• .. -- .:U au9. .• !!. _., ___ ..____J 1- .... ~-•'.\ ,.,.,_£'... A-I.•-·--
-
-
-

,as o..s. 

-
-
-
-

110 
o..s. 

-
-
-
-

,as 12.'I. 

-
-
-
-

tlfO 
r..s. 

-
. . - --· - ·-·-

-
-

llf5 
6r.s. 

-
-
-
-

ISO 
G,.f. . 

-
-
-
-

165' 
G,.$. 

-
-
-

•· .. _-.. :.: . -··-
- • •• • • • _,. ....u ... _1_ ..1 • . fl - .-L..-..1.--- ...... L --~ .. 
.• . : •• •• , .., """ J" oJ • 

• • • • • • •• -..1 •• L- u,a ___ • '> -~°' "l:r.> _.__, ~-l I.~-
... ·:-:-::·: .,, ..., "" 

.. . . • /ll-----------------------1----------------1 
. .... .. . . ,,• , - . ... - - . , 

.~ •• : •••• r--, •~r ·L __ • c-.. _ .:u. •- ...... __ -- " -' _,_, -- Jo. - "'--' • - t.J l"'C: L...-

, :,··." : : 1- ,_) -',. \,I. -- ... '" _, - -·· - ___ .i_.J.. __ __ • j ·--- -

•••• •• ·., • ~ y -

··• : " .. 1-----------------------+----------------l 
:; ·:·:.-~. ~ ... 1---------------------------------------1 ~··.·. o·· .. .... · . ... 1---------------------------------------1 :-:::::·.:_m•-·L..,~•- .. ~~-- r,, _____ , - _ ... _, ... _ .l:.. J .L A ... 1.·,u ... &l t"''"'.:c. 
:• • •.•::::-. •- • . . l _._.,l. --- .-,., ___ • ..-1 \.Ul -•• .. ~U ... ,. . " 
: • • , • : " la.1/.,. .L..L -- .:.I. L .• I I•:. •. :·: .: IJ " 

.. : ..... 1------------------------1----------------1 
• I •• I ~ • .. -• ..... 
:~:•:•.::lli) IU:: 1

L. •• • -· ..:I~ 4"'1'.~£:. •... _ •--•11- • .l •••• \ l'!P. r... IA .I• ~ \'.11.C:'\.-a. ... ~ .. : . .,, . ~ 

••:, • •••• - J •• I,• G • .• 11 • • .L-.1. - • • -•L •-· • , __ J,,._, , ·: . ~.. .. "' ... 
· .. :' .. •o. , .. t------------------------1----------------1 ... ·· .. 
:.·\ :_\··-----------'----------------1----------------1 .•:.=•.:: . .-~,u..•L~•- .~U. .,..., uJ:_ • .,_, ..._•-JI. J---.\- w.f,- Q-'1.•'1..,_ t::'> lL1A 1 1.. & . . . 

--. --. --- :.:.._ /?- ,.r...~~-; ... ~ ~~s.-.uo,.;..s.a.£&7.~6½'(r _ .•... 
-

:. :,•• :.•u,1 --~-• • ,.-u r..l .. ..__ • ..-t. L 
• • • ... w 

: I'\~ .-..::1------------------------1----------------I 
R.\,l l-.\ • : . .:,. : :' 

·: .. ~:-: . . . . .. ·>.·. ,=,, IUC" l ·- . - - - I. In _,.: u, r-'I ,u ... •1,,,__ ,. 
• ., .... '-I , 

:._;_':: ::. :1------------------------+'I A.l..l<mBL-ll-!':fl-.._ \u~·;iw.J-r,.r.:..:.,:..,:::..,.lu~e....!·1.lil!.:.~c.a......_---1 

:· ' ... .-·..:_ ·.1------------------------+----------------I . . .. .. . ~ . 
• •• •·•II 1------------------------+---------------4 ." . .. 
. ..... ... o . ·--------------------------------------4 
• • _'.' : •.,,:,. 1r"" i....... • ~.,._. .:ll ~-. - .t'. -- --- -,_ ..... 

...... .,. u .. 

·.:·•.· ·: ... .J ·-'"' - ... 114--• .,.,_. , .. _ .. _11. .... 
.JI I - , ,,,,,. .. r:. A--'-•-~.._ r.:'l 1r,,.'a.. .... -

. : ... · ::-1------------------------+---------------4 • • r 
••I I t I 

· •. .. ··. 
' .. f I 

• _-,".';-
0.~1~.: • 1.....• •S"Y.•••U •S"),.ut°. • •- •--At- J\ ., .. ,r_.r::_ ~-,.t.· .. ,_ I.al \s-i;.'i...c. 

• • • • • CJ 1,,,1 

:. •• •:: •: - . l • - - I _, a.4•- U#• ---•: : .... : . '"' 
.... • · --------------------------------------4 . : t: : : ·: 

Reported By: .T.11'- .T. L-- _...,,.. Reviewed By: 

Title: rr 
Signature:d ~- /1../ I Date: q.,.,.,.., . Signature: },,G_,..__ I Date: '3-ll - Ir 

r r I 
A-6003-642 (03/03) 

C-6 



SGW- 58550 REV 0 

BOREHOLE LOG I Page.....5..of ..1_ 

I Date: ,. 1'r-N 

Well lD: r~'.lU I Well Name: ~QCl-r"3J.-"l1 .1 Location: tJ.E:. .,.,f Q..i)1 .. -.+ ~h _, , .. 
Project: m,_-.u :- . • ;, .. _ We.\lc. ~y \U Reference Measuring Point: G-n,,,..,J ~- __r-__ .., 

,J 
Comments Sample Sample Description 

Depth 1---~----< Graphic G N G · s· D' l "b t· S ·1 Cl 'fi t· (Ft) Type Blows Log ' roup ame, ram 1ze ,s n u 10n, 01 ass, ,ca 10n, Depth of Casing, Drilling Method, 
Method of Driving Sampling Tool, 

Samoler Size Water Level 
· Recovery Color, Moisture Content, Sorting, Angularity, Mineralogy, 

No. Max Particle Size Reaction to HCI 

-
-
-
-

IC,5 
Q,.. ':,. 

·-
-

-
-

110 
'-.S. 

-
-
-
-

I ,s- c..s. 

-

: '.· ._, .:: ·. ft'f,n - 1'10 • Cl- -..l { C.) . ... . •. 

•. ' .. • • : .' ~,u.''- .• • ,..,,_ ~l4-, ~~- ~C'. - .,_,,..., • • .l f _ .l. '\. - - " • '°-· \,: .,., t::"l lt..ll' i.... .. . . ... -
• • • • • • 1 .. 1,AUI •• _..., .. ~ • ,l,-,. • .-11 • _.__l , --- - ... ,L. __ .J ' ,r""l"-.J! ~--

• : , •• • • •• 1-•"'- .:: •-L LL-•~~-• ,,. ~l,J ,i(/"JJ.. _ _: • .l 1...-. _,_ 
• • • • • • oJ ..,, "' " .. . - . . . . .1---- ------------------------------------1 . . . . ... ' ' . 

' ' • : : ' r:..:} II c' '- - • • .,.,,_ ~:I+ "11~"7- .. I!... •- •--lt- .1, •-- u,~• ...r,. B-•1.• -~ £\ lt_c•~-• 
• • • • V ,.. 

•::.:•~:: ,' • ,I.• - I .. . ., ..... 
:·...:: ·: : .: · 1----------------------------------------1 ... · . ·:-: .. 
• • I r • ••1----------- ----------..,.- ---+----------------i ::•.;r;::.,:,."-• _ . .,_ •~\• .I .LI,, C! " \.L <L,._,1 {,-., ~) 
• :·•·· -..:,. . .. 11·10 ·~ • ~-·:.·.·:.••· - - "' :',!~•::-.:,;:,,..--..:14-•Cl'II. ... -C.,-•- •-J " ... f" •. 1". -.L , _, 

••••••• ·n •' .. :fr•::•,: .. •,:=:-- .I• -'--LI -•-L .. ~- • ·- . .J •--1-..l• - •• .L --..1 • -- ,. " · --,- • 
~ • •: • .;•:.:.. : •: """ J ,.r tJ 

•"':"•••,•: •:: ..1 •• J._ IU'I --• • ~-~CPI -- .,.,1, 1..,--,.-, N1••• •••'n~ 
.:~:-:: . : • :-:. ..,., - .., t# 

:: : •. •:•! •~ .,r •• _,1 ,._.,';I• • LJ .. ..I 

:}::[ff ft -\.· &) t'1C '"'-• ... ... .... 1------------ -----------1-DC::.llllt'-ll'-IU..L.lg,!.,.~------I 
•'• • • • • • • • IL. I& 
: .-:.:_::~::;•.::~ .... , ... ~ _. ..... _..J. l. •• ·--• - •,._. t.l,1t • ., .. ·--\. ----~• 

::•,7:\?=•:.'•l.'lt"T~''-•• ••- .,.,\~• • .,.__ J.C:.. ,u,_ • _.)., ~ ,+:,._\_ -- IOJ-.-

•• • ·· ····· ... :::,•.::,r.;;i..e.,. --.I .. .l- &1.1'1 ,v.• "CCJ ,cf-a \',LI. -1· .• - "------
• 1 • • • . , .. .,, u • ...:., 1• •• • • 

/ ·::·,:~ : ~ 1f,tl"\ - '"'" • ~-.--\ ( S) . . · ... 

-

·~~ 
- . I. . ... . - . .' ·.:_:.:,;_.r~·-• ,..,. .. ~It- . .,__ JL ~CO.-~~~._.,..,,;, pc'.,;.--.-.. - . 

• • • • . : •• " • .J• .LLI •-i • .J •.. -...l. -" ... L.J, --- - ... L •• ..l- , .... _~, -
-

115' 
r,.-1. 

-
-
-
-

1qo 
o,.~. 

-
-
-
-

ICIS 
G..s. 

-
-
-

. . . ... _, ., -
•., , • • \ ,, ___ • _--,1 • • L- u,.1 ___ • ~ "'V rk. ,,,.\. L.- -

., <J .. -. . .. . . .. 1----- -----------------------------------i 
• • ~ 1QC •.__ •• ._ ..:;14, •:i"7. ~-~ • ,J . . . . - . 

_ , • 1~1- <u'l r>l..; .... '; : .. ., 

.O,..,.\,.•,.,_.. ~ \CIC 1 "'-.o. -
.. . . ...... 1--------------- ----------+---------------1 . \., . : 
. . . . 1-------------------------+---------------1 .. -. . ...• . 
o' • _, 

• ' ,': l"IO- IQC. • "-•-. u• \I C! _ _.l {., ~} 

•, • o •, - -, U.· --.. u_f' ••• :. • • ...I (-=-.l -r-•' •-- .. !:'.. -•L ••-
• 1 • 

7 '· • .\.. . - - - .,,, __ • -~-LJ.I - ,.J. • .i. __ , ---A •• ,l. • .l --- ........ 
• -·· · ·· - J J ... -

• •· • -.l. •, ___ .I!/--·~"-- w_, -- · ,. c!J SA -- ;,L L-- .• 
' . .. .. : . .. ""' . ... ... 
• , , , - '/ .. .t "1 - h _,e; Cl s 

I'\_ ... -r.:-.,ar.'1...,"­
w 

• : •: :• ICIIO:: •°3N'I • ~\• ·' .L\ t"• I\ e,,....,,.~\\u ~....,.\ (~) ,.. ' . 
-: 0 : . •• ~, .. :i~ 1o-.. ..c-...... _.,._- .... J,::.1 .. -,. am."·'"·--~-·~. . . . 
• °:' : ." •, • :.... ~ --• ~r--1.~\ •• ._.':,,t-.-'- • -..J • .,J....J ·•-• .... L,. • .l . .,,..._~J-.._ . 
• ' •• 0' , ~ - ... -
• •.· . : .' •'-- 1.1.,, ·-- • ... cl/ cl, • •' ~---•-- y ., 

Reported By: .,..,\", .. _ ""-L- _.,_" Reviewed By: 'J<e v 1"1 /3et'c.\ ~+vn-. 
Title:!!. _, . ~.&. Title: S' r r 7t' O ( D ei 15...J, 

-

Signature/!/· A../_ I Date: C\-\'1-14 Signature: )-G- ~ , -_ I Date:3- I l - l S'" 
/ /' I 

A-6003-642 (03/03) 
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SGW- 58550 REV 0 

BOREHOLE LOG l Page-'- of .1_ 

I Dc1te:"'-'"'·'" 

Location:.._, i: _.r Q..01- . . .L _i,,._ ~)I .. 

Project: rn."'u M- · . .L...., __ , . \.-\\ Reference Measuring Point: - - I C:. . ...t.. ... 
-.J 

Sample 
Depth 1------,.-----, 

Sample Description 

Graphic G N G · s· o· I 'b t· S ·1 Cl "f· 1· 

Comments 

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

Samnler F-ize Water Level 
(Ft.) 

- -
-
-
-

:Jt£ 
-
-
-
-

.210 

-

-
-

~•s 
-
-
-
-

:r-
-

Type 
No. 

r..s 

~-~-

t:..t.. 

Gr.S. 

.... ,.. 

r.._~ 

... ·-· ·· . . .: - -·· · _ , ---

-
-

.125 c..~. 

-
-
-
-

230 
a..s. 

-
-
-
-

.u; 'G..!. . 

-
-
-

Blows 
RecciVery 

Log · roup ame, rain Ize Is n u I0n, 01 assI Ica I0n, 
Color, Moisture Content, Sorting, Angularity, Mineralogy, 

Max Particle Size Reaction to HCI 

. : .• . . • _; 1-,.---------------,---------~lr.L. . .a --Jillll L1-L.:..LliCIC _ _ '1...I l,.~,LSl /· ..i~••-s....Jlo..1111•.co•,,.~IL.._....j 

• -. 1~ ...... -'l_.._r...-- --ll .. . ~-.l L!=.'\ 
:. • • O·. 

•• 1-,.,_.•,IJ. -~ f' • --- ~ -->'- - • .~ •-\ ••• -~ •-·-' --L • .•. .. 
• • --• 1-.. •• I._ • ..,I-, I LI . .l - .I _\, - - • - _L -• J • -•-

. - - ... . • ,. • .~--.C'. ,..L,._ u,, •--· i,. rf/ c.11 •---
... 

,... ....... ,La ... 

... o·. . . "' . "' ..., • 
~..:.:. ·.:::.f-----------,---------------+----------------1 
•.:.:• .. :•. •••:1:1--~,~ : CLJ ( 5,,) l1L,1..•v- ,-.. -.,.11:.' t....c.. 

:_-_:>{•: _:.:_-. I_ ,.;11 . --- -~ .. -•• - - j I•, •• I\ . .. I• LL.ju - •-L. L • 

I/./•.:: .. :•• .. 1.\ " .... L - -;., ; _ _:_'1.luc--..•--. ·-" --...LJ~ ... , .-• u .,_~ - • 
••••••• • :~_,Cf,J ~~ . _( I..-· ··- .. 

-

:.:~·_:_: ... :: ~-:- ... ~ 
. ·: ,·• ... •,-f------------------------+----------------1 
=: ::.-:; ::~ .. ,_,L •"' - _\/,&!.. •• .--1'\ 

.. :::-: ::=~-~-: ~ " :·a.;:~· .. : 1-1::J-,-.. - ---~-, --.--c-_-__ -,_--,,-_-_ _ -_,-,---. r-__ -,--------+ti.-_-_-,_ .. -.,_-=--.... -.. -,-'----.. -------l 

. ·· .. . : ·-~ """ -.·••O. -1- ·~, ........ "!ll'. ~r.. WM .. ___ .l •• ~ .. r-. --\.. ··-· ·-'- ·---
.- . _. ·o . 
•0••~•: • -• ,- ,.1. , -- _\ - .L.l, .- I - -'•&.••--~/.,,,,op __ -• 
... · ··. ·o·. . ~ .., -.::I 

: • ·o- •' •I-- _ ,..,,...._/:', .. -l'-1 .- -'---- u, • --· ... ru r~• 1· • ~ -•· - L-. __ 1"' ' - /.:'\ '1 u:,' h6c. 
C, - ••, ..,. "" ·· . ... 

0
· . . 111:::i .. ,c:·1... ••• .,.,,_,111A.,.-~- ______ J,__, .. _ -.'~- •.• __ 

. o . .. ~ 

: •. • ' • • ,' .L • .,, ,,.,. t.&.I. _ • ..L • ..1 •• ,._, -- r, .. - , •~ --- , __ ,. 
•••• ~C) "' ~ J - . 

• • 0 •- • ,._frfJ 6'h .. .L.I. - -·••L L._ •• 

• • • .. ••~•,. ' \# V 

~ ~: :o·· 
'-;)', 6• • r.t\ ·'1-•• -~- . : U .. - f' .-· • I ., __ I • . -• - '-, 1~--L· __ . ,c-, ,..,.,-. ,,.._._ 
• -... ... . w ..., 

_ ___ . _____ ; __ :_~--:~: ·- - . . , ,; ",.., .sl:L-,~L~-----"·--.. - - _______ .., __ ______ ,,__ _ -·- · ··- . --- ~ .. ·~ ·--· ·-

C O .o. ·f------------------------+--------------l ·. ·. ·.,.·o ·. 
·, ~ ._ .. : f-------------------------1---------------1 

•O • •. o, 
: ::0' ·.f-----------------------+---------------l 
•••. :.: k,j, ,.,.,..,, '• '. , -- J- •-- - " •• L •--•~ ,_,, __ : 1--LJ.L -- .,...1. I\ .L• - &'\ .,._r- 11,,._., 4 . : .. . .,, " --., --~ 

. ·~ o· .. ·'-'- .. '1_C",., r~; .....__ 
: •••• • ... w ... 

.. •· .. •c,. 
;,; ._::, .. : : 1-------------------------+--------------~ 
:::-.:.:-=. ::·1------------------------+-------:---------I 
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Well 10 : 

Depth i-----~------< 

(Ft.} Type Blows 
No. Recovery 

~11.n-__ ._s_._ 

(l,. ~-

c..s. :l'7·rr------1 

&s. 

Reported By: 

SGW- 58550 REV 0 

BOREHOLE LOG 

Location: 

Reference Measuring Point: 

Sample Description 

Reviewed By: 

Title: 

Date: _ _ -. Signature: 

C-9 

Comments 

Depth of Casing, Dri ll ing Method, 
Method of Driving Sampling Tool , 

Sam ler Size Water Level 

Date: 3-)/- l'l 

A-6003-642 (03/03) 



Borehole Information: 

Log Date: 1 2014-10-06 

Coordinates (WA St Plane) 

North(m) East (m) 

NIA NIA 

Casing Information: 

SGW- 58550 REV 0 

299-E33-361 (C8924) 
Log Data Report 

Filename: I C,:8924_HG-NM_2014-10-06 

DTW1 (ft): 255.05 ft 

Drill Date TOC1 Elevation 
1010112014 NIA 

Diameter (in.) 

HGLP-LDR-795, Rev. 0 

s·t . I M-24 monitoring well, SE ofB 
• e. Fann 

DTWDate: 1010212014 

Total Deoth (ft) Tvoe 
275 Cable Tool 

Casin2 Tvoe Stickup (ft) Outer Inside Thickness (in.) Top (ft) Bottom (ft) 
Threaded Steel 0.5 13-7116 12-318 17132 -0.5 64.3 

Threaded Steel 1.7 11-718 10-518 518 -1.7 273 

Borehole Notes: 

The onsite geologist provided the total depth and casing depth for C8924. The logging engineer measured casing 
stick-up and casing diameter (rounded to the nearest 1/16-in.). The depth to water was measured by the logging 
engineer using an e-tape at 255 .05 ft on October 2. 

Zero reference is ground surface. 

Logging Equipment Information: 

Logging System: Gamma IL 

Effective Calibration Date: 11/11/13 

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

Logging System: Gamma lH 

Effective Calibration Date: 11/11/13 

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

SGLS Log Run Information: 

LwRun 

HEIS Number 

Date 

Logging Engineer 

Start Depth (ft) 

Finish Depth (ft) 

Count Time (sec) 

Live/Real 

Shield (YIN) 

1 depth to water inside casing 
2 top of casing 

1 
1018546 

8115114 

Spatz 

0.0 

64.0 

100 

R 

NIA 

2 (Repeat) 

1018547 

8/15114 

Spatz 

26.0 

32.0 

100 

R 

NIA 

C-10 

Type: 60% HPGe SGLS 

Serial No.: 47-TP32211A 

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

Type: NMLS 

Serial No.: H310700352 

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

7 8 9 <Repeat) 

1018548 1018549 1018550 

1013114 1016114 1016114 

Felt Felt, Pope Felt, Pope 

63.0 223.0 165.0 

224.0 275.0 185.0 

100 100 100 

R R R 

NIA NIA N 



SGW- 58550 REV 0 

Loe: Run 1 2 lReoeat) 

MSA Interval (ft) 1.0 1.0 

Log Speed (ft/min) NIA NIA 

Pre-Verification AL206CAB AL206CAB 

Start File AL206000 AL206065 

Finish File AL206064 AL206071 

Post-Verification AL206CAA AL206CAA 

Depth Return Error (in.) NIA 0.0 

No fine gain No fine gain 
Comments adjustments adjustments 

made made 

NMLS Log Run Information: 

Loe:Run 3 4 lReoeat) 

HEIS Number 1018551 1018552 

Date 8115114 8115114 

Logging Engineer Spatz Spatz 

Start Depth (ft) 0.0 9.0 

Finish Depth (ft) 64.25 15.0 

Count Time (sec) 15 15 

Live/Real R R 

Shield (YIN) NIA NIA 
MSA Interval (ft) 0.25 0.25 

Log Speed (ft/min) NIA NIA 
Pre-Verification AH168CAB AHl68CAB 

Start File AH168000 AH168258 

Finish File AH168257 AHl68282 

Post-Verification AH168CAA AH168CAA 

Depth Return Error (in.) NIA HIGH I 

Comments None None 

Logging Operation Notes: 

During logging, a centralizer was installed on the sondes. 

Maximum logging depth achieved was 275 ft. 

HGLP-LDR-795, Rev. 0 

7 8 9 <Repeat) 

1.0 1.0 1.0 

NIA NIA NIA 

AL219CAB AL220CAB AL220CAB 

AL219000 AL220000 AL220053 

AL219161 AL220052 AL220073 

AL219CAA AL220CAA AL220CAA 

LOWI NIA 0.0 

Fine gain 
adjustment made No fine gain No fine gain 

after file adjustments adjustments 
AL219053 made made 

(116 ft) 

s 6 lReoeaO NA - All Below 

1018553 1018554 

1012114 1013114 

Pope Felt 

63.0 160.0 

255.25 180.0 

15 15 

R R 

NIA NIA 
0.25 0.25 

NIA NIA 
AH181CAB AH182CAB 

AH181000 AH182000 

AHl81769 AH182080 

AH181CAA AHl82CAA 

0.0 0.0 

None None 

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

Analysis Notes: 

I Analyst: I K.J. Felt I Date: I 0129114 I Reference: I HGLP-MAN-003, Rev. 0 

Casing corrections were applied to the log data from 0-63 ft for a casing thickness of0.53125 inches, from 
63-64.3 ft for a combined casing thickness (caused by casing overlap) of 1.15625 inches, and from 64.3-273 ft for a 
casing thickness of0.625 inches. Open hole conditions existed beyond 273 ft, thus no casing correction was applied 
from 273-275 ft. 

C-11 



SGW- 58550 REV 0 

HGLP-LDR-795, Rev. 0 

A correction for water inside the casing was applied below a depth of255.05 ft. 

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 1L20131111 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 10.625 or 12.375 inch inner 
diameter casings. 

The HGU3 is an empirical unit of gamma activity proposed as a means to standardize gamma log response across 
multiple logging systems with different response characteristics. The HGU is defined in terms of measurements in 
the Hanford Borehole Calibration Facility, and the magnitude is selected such that 1 HGU is approximately 
equivalent to typical Hanford background activity, based on data.from background samples as reported in 
Hanford Site Background: Part 2, Soil Background for Radionuc/ides (DOE/RL-96-12). ' 

Results and Interpretations: 

The manmade radionuclide 137 Cs was detected near the surface at depths from O to 1 ft. The maximum 137 Cs 
concentration was found to be 0.27 pCi/g at a depth of 1 ft. 

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 (0-300 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 (0-160 ft) 
Total Gamma & Moisture (150-310 ft) 
Total Gamma & Hanford Gamma Unit (0-300 ft) 
Repeat Section of Natural Gamma Logs (26 to 32 ft) 
Repeat Section ofNatural Gamma Logs (165-185 ft) 
Moisture Repeat Section (9 - 15 ft) 
Moisture Repeat Section (160-180 ft) 

3 Hanford Gamma Unit 

C-12 
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I I I I 
I I I I I 

176 176 --7-- - - -1- - -T- - -r- -
I I I I 
I I I I I 

177 -- ---t - t- - - -,- - - -t- - - t- - - 177 
I I I I I 
I I I I I 

178 ---+- - - -1- - - +- - -1- - - 178 
I I I I 
I I I I I 

179 
__ _j ___ .L --1---+---L-- 179 

I I I I I 
I I I I I 

180 
__ _j ___ J__ _ _l ___ L __ 

180 
I I I I I I 

10 20 30 40 50 60 70 

cps 

Reference - Ground Surface 
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VARIANCE TO CONSTRUCT 200-BP-5 MULTIPURPOSE WELL 299-E33-361 {C8924) 

WITH NATURAL FILL IN THE BOREHOLE ANNULAR SPACE 

December 10, 2014 

Name, address, and telephone number of the person requesting the variance: 

J.G. Morse, Department of Energy-Richland Operations, Federal Building, Richland, WA 99352, (509) 376-0057 

[Provided by SJ. Trent, CHPRC, Soll & Groundwater Remediation Project, Well Coordinator, (509) 373-5869) 

Address of the well. sites: 

Hanford Site, Richland, WA 99352 

WELL NAME, 
299-E33-361 

WELL ID, 
Ct3924 

Township, Range, Sectlon, ¾, ¾,: 
T13N, R26E, S35, &N 1/4, SW 1/4 

The specific regulatlon(s) that cannot be followed; comparable alternative specification; and justification for the 

request: 

A Variance Is requested for constructing 200-BP-5 multipurpose well 299-E33-361 {C8924) with natura~ fill that has 

collapsed against the permanent casing during well construction activities. WAC 173-160-450 "What are the sealing 

requirements?" states, "(1) Alt resource protection wells constructed shall have a continuous seal, whleh seals the 

annular space between the bore hole and the permanent casing" and, "(2) After the permanent casing has been set In 

final position, the filter pack (optional) and sealing material shall be placed In the open bore hole annular space ... The 

remaining annular space shall be filled to land surface In a continuous operation with bentonite, neat cement, or neat 

cement grout ... " 

Background: 

The listed well will function as a monitoring well but is designed to support future groundwater extraction and 

treatment actions that may be Implemented In the future. Figure 1 shows the location of well 299-E33-361. During 

construction of the well, problems with completing a continuous annular seal were encountered during emplacement of 

the surface seal. During back-pulling operations, the drilling contractor lost overlap of temporary casiAg while em placing 

the cement grout surface seal. As a result natural material has In-filled the annular space from 7.4 to 10.7 ft. bgs. The 

attached well summary sheet graphically Illustrates where the natural material has In-filled the borehole annular space 

for this well. 

Construction Variance: 

Construction of the well seal was successfully completed with the exclusion of the inteiVal described above. The natural 

fill is not likely to Impact the ovetall effectiveness of the well seal. 

This completed well design does not interconnect separate aquifers, will not impose a hazard to the environment, and is 

protective of groundwater. 
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Concurrence & date: ------~--~--1(7; _ _ ,f'--_; ___ I z_/._10_/2_z.;....;;01__;L/_ 

Concurrence&date: • ~/00:z' 
/. . I 

SJ. Trent, 

S&GRP Well Coordinator 

Jeff Ayres, 
WDOE 

Nuclear Waste Program 
Richland, WA 99354 

Concurrence & date: --~::;;......-,,411,.....:..;c)=-=:::;....:;;a)-=--/-.-_fl_-_--=------.._( 2.=+1...1.l~t+/-=-l-''7 Cheryl Whalen, . 
l f WDOE, Section Manager 

C-28 
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Figure 1 - Location of New M-24 Wells in the 200 East Area. 

Well 299-E33-361 (C8924) Circled in Red. 

C-29 
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Attachment 

Construction summary for Well 299-E33-361 (C8924). 
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WELL SUMMARY SHEET 

Well ID: C8924 

Strart Date: 8-13-2014 
----------1Page _i_of .l_ 

· Anlsh Date: 11-05-2014 

Well Name; 299-E:33-361 

Project: TPAM-24 Monllorlng ~Is 

Date: 11-11-2014 Reviewed by: Dale: 

Signature: 

_____ co_N_s_TR_._u_c_n_o_~_o_A_rA_. _____ Deplh 

Oeseriptlon 

Temporary Casing.Materials 
13 .. Cal'bon Steel 

13 7/16"'OD, 121/2*10 
· (O.O ft~ 64.27 ~ bgs) 

12• carbon Steel 
11 5/16•00, 1011/16"'1D 

(64.27 ft bgs - 275.14 ft bgs} 

Permanent C.sing Materials 
S"Type 304 ss sch 10 Biser 

(+ 1.40 ft ags - 253.60 ft bgs) 

Diagram 

~ ., , , , 
1-'', ,. ;, 

. ',f,,. ~ .. ' . . .. , , 

. ~,: . , ., ., 
1-~, , , 
1,:, , , . 
',', , 
I,.,. , , 
(.":' ti"·1ype :S04 .SS ~ch H.i rontinuous ,; , 

wire wrm 65::Slot sac=oo 1,:, , ,. 
(253.60ft bgs-273.60ft bg5} 1-:,, 

, ' ,,., , 
-·--. _ ~· .. swr'tl?§ 304 ss sch.1 O,Sume , . . _ _ ". , 
- . .. • • .... . .. -4 . . 1 - ! • ~ 

(273.60 ft bgs - 276.60 .ft bgs) ~ . 
------- ·ti 

Construction Matenals j, 

Type 1/11 Portland Cement 
· (Oft bgs - 7 .40 ft bgs} 

Natural Sluff 
(7.40 ft bgs • 10.70 ft bgs) 

Med. Bentorifte Chips 
(10.70 ft bgs- 66.0 ft bgs} 

#8/20 Bentooite Crumbles· 
(66.0 ft bgs • 1093 ft bgs) 

3/8"Bentonlte Chips · 
(109.3 ft bgs - 245.6 ft bgs) 

Bentonlte Pellets 
(245.6 ft bgs - 249.0 ft bgs) 

/18/12 Colorado Silica 
(249.0 ft bgs - 276.0 ft bgs} 

I' 
~:.1: 
~: ' , 
1, ,~ 
(; 
t-
,: 
, · ,, 
(, 
,~ ', 

. I,: : 
~ ,, , : 
, 
I,,. 
(, 
, ,, ' 

,,' 

In Feet Gtapllc 
Log 

0 
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WELL SUMMARY SHEET 

~IIIO:C892• 
Location: NE of B..Plant 

start Date: 8-13-2014 
----------Page ..1.,_of..L 
Finb.tl Date: 11-.05-2014 

Weff Name~ 299-E33-361 

Project TPA M-24 Monitoring Wells 

Prepared by: Abt1/ Wicks Date: 11-11--2014 Reviewed ,Date: 

Signature: Signature; 

· CONSTRUCTION DATA 

-----------..------- Dep(h 
Descdptlon 

•• •• • :--•r •. •• :,., ... ,., .. ·~ -'• - - - - ••• -t • ... · •-• • ~, ·'t\. 

Note: 
All Tempol'Bf)' c:asi:lg has been 
removed from the ground•. 

All depths are reported In feet below 
ground surfaoe (ft bgs) unless · 
otherwlse noted. 

Diagram 
in Feet ·Cmphlc 

Log 

275 

C-32 

GEOLOGICIHYDROL-OGIC DATA 

Lithologlc Description 

110'-170'Sand [SJ 

170'-180'SltSI · · Sand ((m)Sl 

180'-190' Sand (SJ 

190'-195'Gravelly Sand (gS] 

250'-277.S'Sand Gravel [sGJ 

·I 
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SURVEY DATA REPORT 

Project No. Title 

M-24 Wells C8923 & C8924 Final Surveys 

Job. No. Prepared By 
CACN: 303345-JPRC N. P. Fastabend 

DESCRIPTION OF WORK 

Date 

2/11 / 15 

Obtained final coordinates (C/L Casings) and 
elevations of completed M-24 Wells C8923 (299-
E33-360) and C8924 (299-E33-361) in 200E Area. 

Reviewer 

DISTRIBUTION 

Survey File 

J.D. Mehrer 

S . J. Trent 

K. M. Whitley 

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 

C-33 

Request No. 

152-059 

File No. 

2ET13R26 

t:6.t/1 
SOR PLOT 

OR 

1 

1 

1 

1 

1 

1 

DWG 
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WELL SURVEY DATA REPORT 

Project: 

Date Requested: 

01/21/15 

Date of Survey: 

02/11/15 

Fluor Hanford Point of Contact: 

Description of Work: 

Prepared By: Neil P. Fastabend 

Company: CHPRC 

Requestor: 

Kell y Whitley (CHPRC) 

Surveyor: 

Lawrence B. Munnell (CHPRC) 

Survey Co. Point of Contact: 
Neil P. Fastabend 

Horizontal Datum: NAD83(91) 
Obtain fi nal surv ey coordinates (C/L Casing) 

Vertical Datum: 
and elevat ions of M-24 Well C8924 (299- NAVD88 

E33-361) located southeast of 241-B 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-1 40 (CHPRC) and 2E-49 (CHPRC) 

Well ID Well Name Easting Northing Elevation 

CB 924 299-E33-361 574069.25 137122. 32 

200.385 

199.632 

Notes: 

Center of Casing 

''X" on Rim 

Brass Survey Marker 

200.076 Top Inner Bin 
Casing,North Edge 

Equipment Used: Trimble RB RTK GPS 
Trimble DiNi 12 Level 

Surveyor Statement: 

I, Lawrence B. Munnell, a Professional Land Surve yor 
registered in the State of Washingt on 
(Registra t ion No. 16216), hereby certify 
this report is based on a field surv ey 
performed b y me, or under my direct 
s upervis i on . 

C-34 
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Appendix D 

Well Documentation for 299-W18-260 (C8925) 

• Well Summary Sheet 

• Borehole Log 

• Log Data Report 

• Final Survey Report 

D-i 
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WELL SUMMARY SHEET 
Start Date: 8-20-2014 

Finish Date: 11 -25-14 
Page _1_of --1._ 

Well ID: C8925 Well Name: 299-W18-260 

Location: N of WMA U Tank Farm Project: TPA M-24 Monitoring Wells 

Prepared by: Abby Wicks Date: 10-23-2014 Review~lP): li\m::J ~: .. Date: 1- zr-1.r 

Signature: '11 / I. - ... q_ I:, u_w;> S
. ,,_..--.-_,,r .4-~~ ./ Ignature: ~_,,,.,,,,,,, _ 

0 C: 

CONSTRUCTION DATA 
1------------~-------1 Depth 

in Feet Graphic 
Log 

,f?' GEOLOGIC/HYDROLOGIC DATA 

Description 

Temporary Casing Materials 

10 3/4" Carbon Steel 
(9 3/4" OD, 1 0 3/4" ID) 
0.0 ft -129.87' ft bgs 

8" Carbon Steel 
(8 11 /16" OD, 8 3/4"1D) 
129.87 ft bgs-232.12 --------

Permanent Casing Materials 

4"Type 304 L sch 1 Os Riser 

2.00 ft ags-239.77 ft bgs 

4"Type 304 L sch 1 Os 
Continuous wire wrap screen 

20 Slot 

239.77 ft bgs-269.77 ft bgs 
4"Type 304 L sch 1 Os Sump 
26_9.77 ft bgs-7.72.77 ft bgs 

---- - --
Construction Materials 

Concrete 
Oft bgs-2.5 ft bgs 

Tvoe 1-11 Portland Cement Grout 
2.5 ft bgs-14. 1 0 ft bgs 

Granular Bentonite Crumbles 
14.1 0 ft bgs-233.4 ft bgs 
3/8" Bentonite Pellets 

233.4 ft bgs-235.8 ft bgs 

16-30 Mesh Colorado Silica Sand 
235.8 ft bgs- 274.4 ft bgs 

3/4" Bentonite Hole Plug 
274.4 ft bgs- 322.2 ft bgs 

Natural Fill 
322.2 ft bgs-326.3 ft bgs 

Note: All temporary casing has 
been removed from the ground. 
All depths are reported in feet 
below ground surface (ft bgs) 
unless otherwise noted. 

Diagram 

D-1 

Lithologic Description 

O - ~-.¥. 0'-4' Drill Pad, Sandy Gravel [sG] 

- \{}_{./·i· 4'-15' Sand [SJ 

= .{lli{J:'.:/1/l----------------l _:f:.oj 15'-19' Sandy Gravel [sGJ 
-~-l'\~ ·o 

25 -~W"~ 19'-28'Gravel [G] 

·~-rPf\ 28'-33' Sandy Gravel [sG] -..;... .;.· ;.:.....:· · . .:,,J. -___ __:; __ ____;____; ___ --I 

_ $.~~ 33' -45' Sandy Gravel [sG] 

~-P·rs 
-f(\~:::.-~;~o.1--------------l 

""'~""':c -~x.#8-r.1· ---------------l 
::Jci>J5 45'-48' Sandy Gravel [sG] 50 - -:·::::,·.;-:·:-:",:1-----~--....;:__;;_ ___ --I 
i:\::?:,"f.: 48'-58' Sand [S] 

- {:.~.~.:•::·\) .} I I • 

~, ::-2:.:•. 58 -60 Silty Sand [mSJ - ·-.-:~•:::,:··.·:: · 
/ :\:-:•=.:.-·:·.· 60'-78' <;and fSJ 

=:;iiy';~ . 
75 - \(i\:)..~·:t-: -----~-----­s:.:~·::.-s:. 78'-80' Sandy Silt [sM] 

- ~ -;/.:·\ 80'-85' Slightly Silty Sand [(m)S] 
- =-::. ~ -: : •: 

·\()/ :)-; 85'-90' Sand [S] 
-i..:.-,-·,.·,..:.;: ·. ·1-----__.:;.-=-------------l 

~~7~.,__ 90'-95'Silty Sand [mS] 

100
-= {;{))/j 95'-100' Sand [SJ 

;::\::T:-;t, 100'-103' Sandy Silt [sM] 
- ~ -:.;.;:·.-, .. t-----------------1 

..:._=.·./.-.~ 103'-105' Sand [SJ 
- - · . . ·:..;..· .1--------------1 
•:~:::~ 105'-ll0'SiltySand [mS] - - .·- ·,-:-:+----~-.......:..--=~---
Y/.:(/·;.!.: 110'-115' Sandy Silt [sM] 

- '"":...._--:...::-....::::t-----..;;._-------1 =--_ -_:- 115'-117' Sand [SJ 
125-'- -=-=---=:-=t-----------------l 

:= 117'-131.4' Silt [M] 

-~ 131.4'-136' Caliche Silt [M] - ~-':,,'_ :...,-~---------=-_:_------1 
--!t - -

- I-0:.0 ...!.::1--13_6_' -_1_45_'_G_ra_v_e....:;lly_S_il_t =[g:;....M-']'------1 
- ~ -

t--0-~. -~-~~:}------------~ 
-=----=---

A-6003-643 (03/03) 
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WELL SUMMARY SHEET 
Start Date: 8-20-2014 

.a<1. Page 2 of 3 
Finish Date: I I -ZS-I'/ ':::J'.J~ - -

Well ID: C8925 Well Name: 299-W18-260 

Location: N WMA U Tank Farm Project: TPA M-24 Monitoring Wells 

Prepared by: Abby Wicks Date: 10-23-2014 Reviewed byJJ), MEHRER Date: /- Zt'-IS-

Signature: • J J A• ,, u. Q J ,.,: ,. • Signature: 
u 

CONSTRUCTION DATA 
Depth 

?' GEOLOGIC/HYDROLOGIC DATA 

Description Diagram 
in Feet Graphic 

Log Lithologic Description 

1 So ~~-:'·£!:~ 145'-155' Sandy Gravel [sG] -r:s o-· 
~ .;€ et 9~1-------------1 =if;~! 155' -185' Gravel [GI 

- :.~;-~if 
-f;._, -,,:::.•\J., '1------------------I 

175 ::,\)£?-:.;:. 
-Q:~·c::?h.,~·. I 1----------------l 

.-:~() .. ~ 
. o · · o ·. 'Q. -~--o ·.:,1-----------------1 

-}t:.t(.~ 185'-190' Sandy Gravel [sG] 

-Jfbi? 
-.;, .;·~N--------------1 

200_ ~~~1 190' -326.3' Sandy Gravel [sG] 
~~•-.:~J 
.o ·· ·? , ,, ,, - ·,. ~l----------------1 I·'/ /I :'/3, .o..;...... , , ~ : - •·\. ,, 

I,: >1· -f!'\~::..:c:_;~0 .. 1----------------I 
, , '"'iK""b ,, _, . - f ~8,q(r1· ·-------·-------! 

f~:,. ✓ :J ~~ ·-o·~ . 
, , · , . _,.;.:;:,o · ... :,~~---------------1 
I 
, J•o:,:,-; '-, ,_. , 'I ~-~~J 

1::;' ;:i 225- .~ ·:;~,..· ------------~ 
, , lb•: ~ . :·C"\ 

I/> 'xi ~ -~.,-:~ Depth to water 236.6 ft bns. 9/18/14 
'. ,,Y . 'f . '> .. - u : <1 A:;'1( ":::J 

1-----H, .~.:.1 .~ .. *.1 ---+-_z_--f(.;;£~"' 
-ti·o•:.:,o, _· ... ;,-y.._ ___________ --l 

o·o.:-'-"- • 

_$~t'J-----------~ -~f-0:~ 
250-~w-.:,_~~;i-· ---------------! 

-~\. 9tf,:.r ·1------------------1 · 1<-:lD-.J.C. 
o,..:.,...;.o ·, 'C , 

-ri•o:..:,o ·.:51------------------l 
I:.:.·:-- .:.•·.j o·o.:-'r-..~ - f.-'-':..J'\':'°''-' 
1
)/.i= ::-\ - 9..,¼?,..· -------------i · ... ,__ .· .·, .· o,.o.\... 

1,,\,:J,/,}~ -(¥4· 
275-~;i ~' ···r1· "-----------------l 

~' ,', ' ,' I ·· o·~ , , , ,, ~~o::..:~o ~-~ 

I
,,",'," "I -~ !._J·q... ____________ -l 

, , , , ~ ·:_:t\~'-~ 
," ,' ,' ," - a~:~,__-------------1 
1,:<✓:✓:1 J~& 
,, :,:,:,1 -itoo-::..~,~~·1------------------1 
, , , , ~ -., 97t;;ri. ------------~ r ," ,' , ' "I ~lCJ.2~ 

I' ,',',', ~_:.:o~?:_ 

D-2 A-6003-643 (03/03} 
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WELL SUMMARY SHEET 
Start Date: 8-20-2014 

~"' Page _i_ of _L 
Finish Date: /{-Z,'5-/11 

Well ID: C8925 Well Name: 299-W18-260 

Location: N WMA U Tank Farm Project: TPA M-24 Monitoring Wells 

Prepared by: Abby Wicks Date: 10-23-2014 Reviewed by"U ). MEHRER Date: /-2/-~~ 

Signature: ~ ~ •. 4 I ::1~ Signature: ~ 
V -

CONSTRUCTION DATA 
Depth 

GEOLOGIC/HYDROLOGIC DATA 

in Feet Graphic Lithologic Description Description Diagram Log 

'/ / / ·1 ·o ,.o..~ 
. 190'-326.3' Silty Sandy Gravel [msG] , , , , 

300-
b,:'"'"'. .·.·cs: 

, ,I ,I • ~IB~ .. , , / , ~ , , , ""' ::t , / , , 
,I , , • - Bf'· 9.-~-. 

I,,.,/, / ., /., ~ -·-'lD..J.C , / , ., O~o ·. "Cl . 
, ,I ,I / - :1 ·0•:.:,c'.J· .;,-
,",1 ' ,'.,.,~ c\0.:-'.,6] --~-( , ., / 

8./ . \::: , / , , ' -, '/ "'>'/ ".I .;o ,.o,r::s,. , , , , !r): ...- -· , , , - ~9·· -..0-

325-""r~ rt\~-~ . , .. : . N.2C. 
TD @ 326.3' bgs -
DTW 237.4' bgs 11/25/14 -

-
-

-
-
-

.. ,. , -
-

-
-
-
-
-

-
-
-
-
-

-

-
-
-

-

D-3 A-6003-643 (03/03) 
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BOREHOLE LOG Page _I_ of 3_ 

Date: 

Well ID: C cg q?. S Well Name:~"1.°'l •Wli'-~~o Location: N . 0 ~ WVV\A- l,\ -1-41,,K. (;..r-tv'\ 

Project: T Reference Measuring Point: ~ ro i,"' cl ;:--"r~ '<. 

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

0 

10 

2S 

s 

N Recovery Color, Moisture Content, Sorting, AngularitvtMineralogy, Method of Driving Sampling Tool , 0 · Max Particl Size, Reaction to H I Sam ler Size, Water Level 

.. .:: ...... 
~- ·.:: : : :.:f-'l' ..... ~:U.,..!.-=UL.i-..i::..:.=...,_.=,-...._......,,.=--'C:WCL..>L"'-'....,'---f.J,,;C-....... .;......i.--..,_--a....:..D.L....L:.L..j 

·.:. ::: : :~: . 
. • ... , •• . •.. l-'"";:.:..::i-=:;....;=..:.::..---------------1-==-:'----">-"--................. ._&.;;;:a..i....~L...j 
.. . . -.· ·-

~ )/ j)1---~___.:~~c__:;;:;:;:.c~=a....Jl--.:,_-+---------1--------------l 

: ,: •_. • •.: •:f--.L!.IJ""""....i..;::...::L::..!ll,-rf-CU.U....,;;a.,:,.~..:..."""'1.""""....C,,L..LJe..+'<L--:C......:..!.-f--------------l .... ... . 

Date: g"-'ZO-/vi 

A-6003-642 (03/03) 
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BOREHOLE LOG Page;J__ot~ 

Date: 'ii' -;t \ - 1 y 
Location: fv. ot w~8 '-'\ 
Reference Measuring Point: 

. ,._ 4. -. U . I_-, A' - l 
0 . ,0 .. .,,,. i,..Jil..!!~""'6J!l5LJ~~~~:z!!!!!:~~~V'Vl~~~~L!~t.i..a!:l.j...i.llt.2./;i:.....H;'2...l_f_:J.,::)__ ___ --l 
_.,:o 9,oba.«; 
-.. ~,s> ..... q,1--,;::...!..!.:U::IJ....~llit!!~~~c.e..ll!:l.l:.a::lc..:.,_,!..:!!:~4-~ta!,-__ 1-___________ ___J 

a, '..9:7 ·o 
"~~a,r~~~~...!:!;~!:I.U1.t....,i1::G....:rri.2...~~.az!.,-....!.!d.:it!ll:r.,...~!!!!~l---------------l 
!?,.- :eo. l.J.Or> c4J09~6~f--"'=-'~.......,....._-=......,,...,,.J.-__ ......,..~----------,f-'---+-.,..------------1-n6 .,.. 
~

6 ~~~~'t=~L~~;Ji~i~~t~~;;i~~~;;~r=;~~E=~~~2L~~~~;e~~~~~~==~~d;=;~;=i~1t==j ~;c,-s#J n•·1,-~-
q~~:~1-=--'""""''"""'.,___...L.:;....L&...,'-"-"'.il.._...,.'.p.....,...~ ........ :.;.;,&:=-'4~11U.il.U.1--'""-":...:..:: ....... =.1C.1.........1~u..i~---1 
~:~~~ 
•. "¥0 • q.'r•J----t.S!l .... ..U,..~~L..::...~l.l...~;::!1.!.!1£,~f-!:!..!lc:~~_z::!!..._ __ ~.l.l..!~o!::1.t..---------l !'o;qo, 

.O,:t> •. 'l!l•l-'-..IIUi-....C~~.....,,,~-=.:..;,,,=.,c....!..."l'-":l."-.""'-l'+-'=.!.!....!:'-"i.z:s.l ...... _l-___________ -1 
-i ... •.-:., •.•-:':· 

f{t{tf---!=:..:!!...:......-=~~=a..:i.;,'t""~=.u.....:::..;::=..:....==;;,1,-11-~r__,1-------------l 

: '• ..... :, ·•.•1-'--D..,1:;=-=!c....Jil::I..L::i..e...-~=>1"'---"1""""'0.L."--"'~ ............................. "---'.......,__+--------------j 

<rf.:.,.;;f~·~ .... -~...,....,: -,;I-',,l ... --------.-------,----..--..-1'-o-------------~ 
... . , . . ~· 
:. ·,. ·,·:·•,......,;..p,.:....L;a:;1,1,..._,_'""~,.µ,.~"'--'-",~..e.1.Ji.;:;;:.. ______ .....:;.1--------------l 

' ••,. .. T •• 
~ ··-- ·:-,,,~;t---<==o::;.....:..c.....1.J.1....,_--','-'-""__..;u.u_,.4r"-""~...,.;;...zz.......,:Llil..~~-=>L..f--------------l . ! . ..,_ .. J.~ -~ 

;&;~1--'-..L.:,;µ..:..!.lf-~~u.:..,.-==~:::!...ll::!dii.....&.:t!JJll.r.lU.:"'-:l..t..L.,Pa.c:.!:f-1---------------I 

t..:.~ ::,· ...l..l_..:lt..:....!~:?.!!:4-.!!.!:~.l!l.!c...!:2.....!c.!1.:2...Lll!l,a.l!!,.,_L!l,3L5:t:l[4...--!-------------1 
~~-; :: : :·--:: ~-/)·::~:! .............. '""",,._,.:.iu:,:,,.o,.-w""'1LL-~...W ...... ..__=.:...._1--~,-...,::..:...:..oc..:,.;:.lf--l-------------l 

::.: ._ -.-,:: .. :_·;1-----,-,-.,.L-----"F---------~~ ----------------1 

~~\ Jf \14"...,,_,L..U:+--i'"-....::...;:;..:;:;~,4.-;;u::;aa..~=.-=-.cc,..!.L,-==c:...._-1--------------I 

.. - . ·.,-.1--""'=--..:,;;x-=--..:.....,,,µ.,:>.:..<.::....,,......~.....,"--'::W.......,....,.-'&'.....,'-+--+--------------l 
/\):'.•<i-c~~~~~~!!..1.!H:,.!:0.:=~..ll..:ll.1!!3.....!.14.L-'2..L:t::!!:l.....,.c.-...ui1--------------l 
. ...... ,, 

: •• • • I • · 

(/}j2ti,--~......--------------1----,~,.........,,---------------
•••••••• i....,;;,µ..;;L:.>o<'--...... -.-=>&...---'t...=.....UL.---..;...at..:..1=mo----.j..6,...&<.1::::LS,...,..:.111!..-'-'~=~l.:....----I 
' 
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SGW- 58550 REV 0 

BOREHOLE LOG I Page~ of ...9... 
I Date: .r- - ·2,.i;,- J<-t 

Well ID: (, g ~'.l. S" I Well Name: ?_-, q-"'11¥- -u• Location: N . WM.A j..<.~k. f"'O\.." 
Project: Jl.1 - ~ Cit r-, o,_ ; ~;:.,...._ i.v<AI..S Reference Measuring Point: ~ """" ,,_J__ $.., r .. c:;.... 

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

No. Recovery Color, Moisture Content, Sorting, Angulari~tMineralogy, Me hod of Driving Sampling Tool, 
- Max Particle Size, Beaction to I Samoler Size, Water Level - - 1'~1,, .. ,-~0'"1 >1'"'1J. . ( ~) 

l't.0- --'?'> - - -. 1 ~ -- <lf ~ ~" s,..J c:;- 0/_ .; - IL. - ~ - 2-1- -i-- C.O,r(J f:& ..I - ..... ~ c.:..L __. a_, " ,,_,I I ~-- u..J - - -- '(A A ..r. .f..._.,. ~ <.:: "-.\. - - t -..- A . ~- I": , ... s •• .1 ""'~---• - --- - ot-- /p,\s-.1 +, I' dlt>-r i ,s '{ 'tt. d,.~1e... £ -· · , .. i..- -•-· i-- -- -- -
J-r$- ,.s -- ,J~ Lo.IL-\ . --- i \ _ 8--Z.7· 1'-I - --- qo'-qs- · ..... r S:;)~ c,.,,.,J ( ;.,..::, ) l(,.c• nl. S~l4r-) Rf 1

1uc ---- -- ~o".1.nS ; I~ '-- ../ --- 7o~u-.! - ---- --:: m•-'··- ,_ r-..... - _,_ .J •--' AAA'lr.1-....- n,_,_ J.. - -- ... 
IJO- 0s --=- ,..,JI e--L .1 ....... 1..,.. J.- S .. 1,, «•• f,.,-. NI,-,,..,_._ . r ... 

-=..-&, , -.a~-z.J-1 '--\ I. --,- .. • A -+,._ • <. ,- - ,1.1_ C O""' .L-. • • Jt ,. £ L,,. ~ .. U - - c.Vl .. - _. • 1;,,i , 

-.-.-.... ~ t..•-L~ ,.. ; ,..£. I ol •r ~.s'f -'L 
.,._ . ,,_ 6 . - -

- ~.s.g .... i-
~1,, r,Jo If..;(..,. .i.,,. ll.r \ ... 
~~ ✓- ' -

'15"
1 
-(oo·~r >•11nl ( r ) •'-

I!>~- ,s "1-1. I'"\ o~· o.• 
•.!..P-: '- __,., 

- ~ -Ct> 0 ~ c,(:•/- .... -' .:::-~ <\ 14 

w,;t, ~• ~, -·...:.-- ,..__-<.1. <"-..1 _,.:rI-- o •• ,._J -JI c--L.-' ••• 1.,,-- eo • • o 
•-oQO 

,.._ -.· .. 1:, 4-•.,£ ,- lP ...... ,.~~ ,.,, ... s.-.1 u:-.k.. "---· - -t>-
0 -," i.. .... 1 ~ - r ,,.,,..,. - ;t. S Y CV.. ,J.,.,.,,_ - ~~'c., l..f90o1,. - -a a-~ 

1"'0-~ 
....... . Wuo IC, IL v ,. .,__ Llr I 
~-.~ •o""' ; 

- (!-2..-1 Li ---,. "'cfo O /" ' . . 0 

(.!IX\ o°_~Q 1,0' - lo3 1
L .. ~ ><C<\d.11 ~ ; I k - - -o 

~-o4 7D~.c -.1.1. 1~/. ~ ..... , \... :/ 
- ~g;o [1'1 .. ..1 : ... - ·~ r·N r ..... d . ...... ,.d.- - • 1 - ,. - .... o- 0 

~o-1 .I --•-lar~ ,,.i.. ,. •• ' • _,.,..C.C..{ • f-,,s-~ ~o-~-=:-;-:.~--~o·<J: - -
"1-3, - 1~ 

L.c'II} ...... rJ.1 .. Ot.o.rn r}c.,,,.. .s: ..... a( • . ... , ... ~ .., ~1.,;;, • - • ~-() d .: -t,··~--:-; I • .. i..l ol"IM. L.,........, ..... , I ••k- t>. - -k> JJ.,.- .1 - ·a·- ,,0: -: - . . -==-C>-~;;-: / n-,. ' - f r,c;' L- s-tl q ~"~ ..... .l S"~ .s; u. rs MOM. Co,,-'U ., - eJ - ~-i'.:or~ -
\St)- y r-- ~ >re ~~ -.-1- .I c-,. ... d .... o~.L.... ... ,.,_ •. J _,,, t1. -- ,._ }n~t :,;..,_ .... (;) -r- -:·iJ:,;i 

.,, • • .J~.- ,l,o ~ .. 1. --=- I ,. l\<'lt>S.fl , 9 ~ ..... ~ ... ~,,,_ i · ... nl IO$''-< - 4-;,.- lt..{ .i:) -;j:-':':""~ 
- - I --t : ... •:· w:Jn. :J.f 0✓.1-c-ll. _I~"-\•• lo\or•:2 .$'1'1/. - ~~ :Cl. 

- ~~ i:J..::$!' c1 "'""" ____, ~I. L --...a.A •• "'- II"...,,.. ~ 10"• llC.I 
- ·,··c:1 .~. , 

- ~~ '-dro / ·\ 
· u. •- · .. /05

1

- 110\ .... , S : lh s,,.,..,J ( fl"'::,) 
~~- ·4S> 1/i.:"rj;; 7t1;d ,;.,.._..J ,o~ .. s· 11. ,.,, • .1, .. ~w __ , -', _J - - b'" 'O 'H·l-11 'o: --~i-1/t\o,<.'--- ,,_, ,_.j.. 

~ d-- .Ll, -<~h--• IAr-. ,,,_.,,,_7 - ... : · .. : 
- 11: : : . -•. ('; , L <'- _,j ,.t.>~ .. ~ .. t .. t.l lo~._,,.. (olo,- . 2. .~'15t. 

•'¢l,0 ' · . -
-: . . :C!.· ·~--....1. _, . - . Jr ... l,Jt,,I(. e,-t,,,. i,. U/ 1 • 

Reported By: -11 ~ 4.11 ,.. , O 'P',,, - U~..) Reviewed By: & . /,,..JI lL (A t-4:. 
Title: ;UAAf.,.: <"J-- Title: s~. ~'j;;-

Signature: c/: /.J;1~ C/..n.,p.,.., I Date: f -z:y . l'-1 Signatu~ ->}:<h _., I Date: t t {~ { 1 c.f 
V - -c_;J - . 
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SGW- 58550 REV 0 

BOREHOLE LOG Page_5_of ~ 

Date: "'- ,,_ \ 

Location: ·f}J_ W 'I'/\~ !.<-. 1,1_ ~.5 

Sample 
Depth -----.------1 
(Ft.) Type Blows 

No. Recovery 

,s 

('10 

115-

1 'lP 

·- .;,._... 
' ~ . ~ • , . 7-!..l.l:,:..,__:._:..:::.....i:.,J,,t..,_..-L::r.=:=.:1.---"'-'-L:L.l.---\-=--+---+.o::=""-=~---""'-..:...;.:.""-":;.;.;.;,~-=-:.---1 •.,..._~·u. 
-,v. i fl . 1-L.ll<.<:..Z...~~-"'--= ...... "'-"-'~-----------1------'-'"'---------1 
~ - ~- .o~, ".!l..Lll!o.=.¼..L111.<!,...li~~...1::1..!ll.lt:t:l:::IIS....!l:LS""'m:::t....a.t1~il!!:.t::L.tl!!....--i..:.:::!--.t..::JL-_______ -l .. ,, .... 
-0 · .. . ~~=:...t...1<1..w.....:i~__,_=---............ ;a:LL:1....U.....::..:.,..,-+.:..:-....-----'..::L...---------1 
~ .,. ... lJ .. i · 

P~!.tp,l-,Ll.;).!38:...a.L~a...!2~~!......!~AJSi:...1:~_j;;St.l!!l~~i:tS...Mlcµ.~,-:LJ.~..:._--------l 
~ 4'.. 

21 · . , 0 "'1--"M-=> ...... -----------------r'-'--":--........ .__--------1 
Q . .., ·.'-o /'lo' - "l/4 
,~~~1---....,....----------,....-+--------l"'",--'i-{-:'---.,------------t 
q _.-.t:5-, 
·- .ti . . -..... 1.....L:~:.s..L-=t:e.-!l::.i.6,L_.:d,::Ull...,_.r!!.l.o.i::~C:S.......~~.I;----4-----------l 
~ O · ·V'.. 
6 a-·.,,~ .. µ11£S<l.l...~.%1iotll.,...s.D.~U!l,[::....£~-L..:l~...,.UU::......JO.!,,L,,/.lfl.,s;~U.Z.i+,..-----------~ 

• ~ -~-- • 1-1.,..,,"'-"-' ....... =::....u.::iLC..--'C:CU...,......,....C:u..<..11-t---'-""""-.<....e;..;::.:.,..<...;~+---------------1 ·;;;./CJ. v <,.1 ·· l-'l!==--=-~iq.1.ii.lL..a.:;;~:.n..------------1--1u.J1~...u.-...i.:J~..1-L.:1=..u...--1 

.--~ ~ .1----------,<.c...+----------+-ll'-Cl--a.:.....U.: ....... .::l.!.1..i.c.1.-.:::i.zlr.ilO.L-j 

~-ct ~-/j~4!-- ....:....,,....L...---';..,,:;.,;.._:.,...""-'-........ """'"'-+-.:...a..,;:...;:._:;.;;;..:.:.:....:=-=""""~c.u...J:..-.t--'......., .................. r;,;.:_ _____ __, 

;...V.0-.. 1 : 1--,.,,~~=:!.1-....l!:I.SU.::U:,.-LIU.R.J...+,...A.,..l...;1--,J.;.,l,-..L.!.,~~~.1,,...-1--.!...,;!:.=~.:....L..~J.3..!-1,-!.!.!.l~c!.....--I 

.,.·· a •:i~ 
... -.·t • i;:J l--,!lu:!.!:!..ll...::.~~:.,_.J.ll..!:,LJ~i.:t...,£..z¥-+-d~1).jl.+-~t..m<~~"--------------l 

-Q) .. . ··J·-.J:::.!!n......:t='t....=.u.......------------1-~LS..!.......l£.J:.......::..!...1..l:...-:!tDJ~!IA......-l 
•· •.(;t 't:tii:t-~ 1--------......,.---------........ -----........................... '--".,., _ ____ -l 

:~~o ,~l---'-'::c...,,;.~--=:;....:...-=---=-..,_,_,""'-"",.__..-........._..LL:......._ ___ -+-________ l_:S_l_.4-t-1. 

~ ~~~~~=--=-=~u,,u;,__....<=..1~~~--1->=~~-:..c/-k=--i.~=-~ 
::\;y , 0 . ~~--ci~ ......... ---=""-¥-"""-"ILllt...-=-.L.1.i,~-'-"'-"'=+-'-==~""-"'~---+-"''--""::.&........,...,_ ______ _ 

... ·•a•~-----------------------------------l 
Q ·., . 'A:,f-'-':;..::.-=-.......:c....:.,:::...c:.....,,:....;.;=->m.+-.:...L.1CL--------+--'::...,...;J..1-..-......, ....... ......,.,_.,,.,""'-,,___---'I 

~9::: ir:a:'Q:ff: i--,..r..==..au..>lL-..J""""-,,a.-.1,..1A.ca-~"'--'=,""""-'=-------1-4C-.,e.;c~U4-D..U,..._..!.1.~:.Q~--1 

",i::-~::•:! 9~1--l'O..:..::,i<::..l:""1-....L.Cla.u;. ...... .....,, ..... .l.+-_..,""""~,..:C~ ...... __.L.....&----'..::.:.;.:'--+-"' ...... ~ ....... --__,_""'-"~"------1 
-~ :-~ ·::. ili:;,., •. ··~:1-11=.:i.-~.lt.:.Jk:lt-...;ui~-.-L:;i.;:;>.tLJ.Aoe....:I::....::!!.:!::~!f.:Ulo.il!,l,&-_,1...... ___________ -I 

·; :- ~ ::6µ1£J1~.....CJ!..CL...:l:2..Js:!Ell,-L.AI.JIJ:~..t..:L...1:.i<...=l!!:L.a.a~~i:,._~------------I ·.;:!;·- ,. ~~ .. -
..... ,."" ,,,. ·~u....:1,.-~~=~=='------------+-------------I .. ;:~i:-.•~ s. 
!ii;>'::', . .:i<i ·1------..:q.-----------+----+-------------I =~ '!-4r.:·~r .. :a~':.:.·. · .•. µ..i.::!~~~~~~2:1.-.i:~~c.L-.....c~::;+-/----+.-=LbJL!o!.1~~4....s.~~!:id!~:bii.lq 
;-t: ,-·, :-.~ · 
:· ~ -· -~--'4-Sl-........:U4---,...,.<....L..f<L.....;;µ.,!L.l1Cio<..1 ......... <...µL,~'------...+il,µl.£1L.....2!!..UI..L.J:...;L!:l..J.~l!:S,,...,=aPJScl'-I 
~ =--~"' 0, 
~ !:,;...=:J :1.l ...... <.:L:LIIC.--' ...... ...,..,,__.,......u..1.;;;i.::,eL...:.C;:uc..;:..<...L.:,J.;l'-f-....,,'..p,..-"<:l""""',L.J,.j'--+-'-':a..:.....""""---,;;µc.!>..e ....... ...:..:cLXL..klUUI ...... --I ·., i·' .. · .... ·>, .', ::" .. Q.•;,. ;..~..::....JUL~.=U..,1.....!:~L!....a'-""J::lo~......,.:.c::L~:-,.::i.i,.;o.=-9-__ ~.:...Jo<.J:~-n.Jl:..-..L-:.:..--!~~~ 

:-'!!:.,;.-=-,~p; 
• ;.:~ 'i~ ~i-:" ~~ ............. ~...IC.::U.......L.Du..L.,._., ....... .......,~~u..;a ....... ~i=;;;~::u...-=<--+--..J..LJ..'~- ---------1 

,II • -,~·. ,,.,. .. t~.~ ... ,, !.I; 
n•v~"'· •'fl. \ ·l f--.. ~\f~~1-.-..a;..a.:...;.___,_..c....&,,.._-+-------'+------------+----------------1 
·:;.;,.·~0-1---,-------------1"'--=-'-\------+-------------1 ... .,, ... . . ..,.a· ..... . 
· :':· -C:,• i-:,.::...=._..:..::::....:<..~.:;__-==:%_-=~-"<!.-...... .L...-l------+.::=~..&..I.J.J:..-1'-,l:..loO-Lt-=O!j,.l;l,6,,o.--l 

- .. . , 

Date:<1 ~11-ty Date: /Z .J / 
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BOREHOLE LOG Page~ of _g__ 
Date: GI--J-1'-' 

Location: N • W'f-\ '1 +-.,, 1-<... ~ 

Project: Reference Measuring Point: -..o~ S"'-r-£.,,..<A.-

Comments Sample 
Depth 1----.-----1 Graphic t----------------------1--------------1 
(Ft.) Type Blows Log 

1,00 

t.•f 

,.,o 

t,tJI 

No. 

>'; ~· \<\ 
~ ,s ,._, ..,,,. 

Date:q- I g -I•( 

D-9 

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

· Sam ler Size, Water Level 

'1 - Z,l.-lcf 

A-6003-642 (03./03) 



SGW- 58550 REV 0 

BOREHOLE LOG Page:J_of~ 

Date: o- fop- I 

Well Name: Location: ,v 

Project: I.S. 
Comments 

Depth Graphic 
(Ft.} Type Blows Log Deftth of Casing, Drilling Method, 

No. Recovery Me hod of Driving Sampling Tool , 
Sam ler Size, Water Level 

2-«i ..Cl f~t,.6_;, a·, ~"'. 
s:~.,.. ~--~~~~ c,~••p " 
q-11-' . :·~i.~<t 

~g x··-.o,•-~ ftp'~ . . ., ·-:o 
1,-vl'-\ ~ ?i•·. 

'Z..14..C: ... - 4 •• If. 
-.,•tl~-nr: 
~- ._.o,~ 
~~'"i!'' • ., 
,'o-010 ·~-°-
·I p"O•it; • 
'.~_,._;:.9 t 
.. . , ·Q-.. ~.o:~ fr; 
P.,•<010,,' - , . 
~00'0~ 

CjS :o.':.-~o ,, ., , ., ,,, 
.-;o-:'<i°-
~ 1-~• .• , I -

() ·o.· ' . ~ '"'; , 161 
' - - (:, ·o: .. Q•:-, ·-. ' () 

;~ '"'i~f. ...... 
, .,,r,~ . .. ,\. 

~ r • "'f~, .-1 
SC, 

•cJ:c:-o• . 
·-- , , C, 1 
le) :-c)_' -
.• , r:_, rd• ~a,-;•-..· 
.- -;-o-' · 

1), o ·~- 'ri 
,.,. . ' -'Q' .. ,, , -;- -:-, 

,.· , Q1• 
~s -;- (/, r _, , ;-.. ~~ 

•C):~--· ) -
'o':',~ '. ,·.J- .. ,_, _, . 

ZlJ3 - I Q - / 
' 0 I tr 

35 
I :lJ. f? • I 

0•'e:> ., .. ,; :: t/,~ 

~d.~:-·· 
'b--'8 ,Qp 
'_', ~\-,,-, 

-ao :h'/ D,(!)•, 
. , - I- I 

o~-
cp - c/' 

Oo -
~ o Ou 
0 -o -
- 0 (J' 

21-s- ,- - -
) 0-oo -

0- I 

-OQ O o_ 
• 6~tli, 

Title: 

Date:I0-c-1, 

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

Depth 
Sample 

Graphic 
(Ft.) Type Blows Log 

No. Recovery 

~ ~ 
,6W'l 

\0 

ZZ5 ~o~,-' 
':15 \o-'tr 

3/o 

Reviewed By: 

A-6003-642 (03/03) 
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SGW- 58550 REV 0 

BOREHOLE LOG I Page EL of~ 

I Date: IU · l l,- ll.( 

Well ID: C iii:rls:' I Well Name: ~~-~~-°"0 Location: f\) . I r-o, V\ L.. ... Lt f... rr,,.. ;; 

Project: T PA Y"l-l.1.t "'-'I .. ; l.c>"" ll"I l..x.-\l r Reference Measuring Point: 
"Ir"'· _, .r'" -P~1 ~ 

J ,-
Sample Sample Description Comments 

Depth Graphic 
(Ft.) Type Blows Log Group Name, Grain Size Distribution, Soil Classification, Depth of Casing, Drill ing Method, 

No. Recovery Color, Moisture Content, Sorting, Angulari~t Mineralogy, Method of Driving Sampling Tool , 
Max Particle Size, Reaction to I , • Sampler Size, Water Level 

,t.:tO-- l5) ~\L?~;~# =<GJo'- >Ao~• -=- .S;l-h. i;:. .. _..J., &,-..,.w1 I ;uS'- \ Q,- ; \} •~ Wl.h... ~ 2:"l.l.J l" •A u 
.• ~:~ .. .. , . r I -

- ~0-1~-\"\ ,'! / _::-. ,·:~ .. ~- <;:/-1- - >tl 0/A . ,;,.,,._,J \.,14- a.~-- I Ub~" I --1 ,-.,,.,_ 
0: \1~ l ,':&; 

LI~- · ' --'--v, 1; , J / I,.,.,· I , r - .~.:... -~i~-~ t.-.J. -,,J . l..,rn-,<1 ~•#+- _...Jl~J. l • r-~. ... : .. : ~ 
- - I ,, .. ,._'-,, k ,.. · ,.,,_ u 'k.. I , ,1-. r. .~ ·- I _,, , .LA sz ., .J, 

.J , 

~ --' .. · A,., ; - .., M r , , __ ,.,_ - lc)- l'i- l4. - ~-,:(~"<. - I a 

- ~ ; ..:!,-':1 L-t•lr• J •~-Jl. ,.,,, _, .,_ J.i IL,\ 1"- l •f' - 2 ("} 

">2~ ';)SA~, \'-\ 
~·-~::~: 5/'f.. ,., · _, L - _..._ .,._~._,.._,. • LL,_r_.5- P.,'l. ..,_ 0.. l ~ a. ... .JPtJ.S .-p ... r.1, 

~~ ~ 
• •• ,...r,-;;;- I 

($2;( fr"(. 
, 

- 'i ,(I"' T()r.) ~~c.,"I. ' 1...,, - -

' -
\. -

'\ -
\. - '\ -

'\. - \. - \. -
\. -

\. -
'\ -

\. -
'\ ~ -

II' \. u '.\. -
J - ,· -
"" _'\ - '<:(j \. -

'\ -
'\. -

- \. 
\. -

\. -
'\ -

'\ -
- \. 

\. -
\. -

'\ -
'\. -

\ -
'\. 

Reported By: '}\bbv1 <i.J : <A.{ Reviewed By: /?,/ t' ... )/Jl (vi .J '\,. 
Title: 0\1 .. , 19'\:..si. Title: (A'.....---r -_-:-" ~..,-.....,~ ?--

Signature: C'(j._/,).,;y 4 _ q._ 11":Lt. I Date\0-1<.- 14 s·--- ./ ..,.... 
~ - /.,C J£,, I Date:;;i_/,1~1/ 

u -
(____/ 

___, / / 

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

Log Date: I 2014-10-21 

Coordinates (WA St Plane) 

North (m) East (m) 

NIA NIA 

Casing Information: 

SGW- 58550 REV 0 

299-WlS-260 (C8925) 
Log Data Report 

Filename: J C8925_HG-NM_2014-10-21 

DTW1 (ft): 236.1 

Drill Date TOC2 Elevation 
10120114 NIA 

Diameter (in.) 

HGLP-LDR-802, Rev. 0 

Site: J North ofU Farm 

DTWDate: I 0121/14 

Total Depth (ft) Tvoe 
325 Cable Tool 

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

Threaded Steel 0.65 IO 314 9 112 518 0.65 130 

Threaded Steel 1.2 8 518 7 318 518 1.2 325 

Borehole Notes: 

The total depth and casing depth are provided by the onsite geologist. The logging engineer measured casing 
stick-up and casing diameter (rounded to the nearest 1/16-in.). Depth to water was measured with an e-tape at 
238.6 ft by the geologist on October 20. At the time oflogging on October 21, depth to water inside the casing was 
236.1 ft according to gamma and moisture logs. The maximum logging depth achieved was 324 ft, approximately 
I ft above the reported casing depth. 

Zero reference is ground surface. 

Logging Equipment Information: 

Logging System: Gamma IL 

Effective Calibration Date: I III IIJ3 

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

Logging System: Gamma IH 

Effective Calibration Date: 11/11113 

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

SGLS Log Run Information: 

Lo2Run 4 
HEIS Number 1018555 

Date 08129114 

Logging Engineer McClellan/Felt 

Start Depth (ft) 

Finish Depth (ft) 

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

0.0 

131.0 

5 Reoeat 
1018556 

08129114 

McCJellan/F elt 

45 .0 

58.0 

D-13 

Type: 60%, HPGe SGLS 

Serial No.: 47-TP3221 IA 

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

Type: NMLS3 

Serial No.: H310700352 

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

8 9 
1018557 1018558 

10121/14 10121/14 

McCJellan/F elt McClellan/Felt 

130.0 180.0 

324.0 200.0 
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HGLP-LDR-802, Rev. 0 

Loe Run 4 5 Reoeat 8 9 
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 AL211CAB AL211CAB AL225CAB AL225CAB 

Start File AL211000 AL211133 AL225000 AL225195 

Finish File AL21 l 131 AL211146 AL225194 AL225215 

Post-Verification AL211CAA AL211CAA AL225CAA AL225CAA 

Depth Return Error (in.) NIA 0.0 NIA 0.5 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: 

Loe Run 1 2 3 Reoeat 6 7 Repeat 
HEIS Number 1018559 1018560 1018561 1018562 1018563 

Date 08128114 08129114 08129114 10120114 10120114 

Logging Engineer McClellan/Felt McCiellan/F elt McClellan/Felt McClellan/Felt McClellan/Felt 

Start Depth (ft) 0.0 58.0 20.0 130.0 215.0 

Finish Depth (ft) 59.0 131 .5 33.0 237.75 226.0 

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 AH174CAB AH175CAB AH175CAB AH187CAB AH187CAB 

Start File AH174000 AH175000 AH175295 AH187000 AHl87432 

Finish File AHI74236 AHI75294 AHl75347 AHl87431 AHl87476 

Post-Verification AHI74CAA AHl75CAA AHl75CAA AHI87CAA AH187CAA 

Depth Return Error (in.) 0.0 NIA 0.5 high NIA 0.0 

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. 

Analysis Notes: 

.__I _A_n_al_y_st_: ~j _P_.D_._H_e_n_w_oo_d ___ ..._j _D_at_e_: __,_1_1_10_6_11_4 _____ .c..j _R_e_fe_re_n_c_e_: _..j_H_G_L_P_-_MA_ N_-_00_ 3,_R_e_v_. 0 ____ ___,j 

Casing corrections for a 5/8-in. thick casing was applied to the log data throughout the borehole. 

A correction for water inside the casing was applied below 236 ft in depth. 

0-14 
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HGLP-LDR-802, Rev. 0 

• SGLS spectra were processed in batch mode in APTEC SUPERVISOR to identify individual energy peaks and 
determine count rates. Concentrations were calculated in an EXCEL template identified as AL20131120.xls, using 
an efficiency function and corrections for casing and dead time as determined by annual calibration. 

NMLS data are represented in counts per second because no calibration data exist for a 9 1/2-in. inner diameter 
casing. 

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

Results and Interpretations: 

Cs-137 was detected from 1 to 4 ft with a maximum concentration of approximately 4 pCi/g measured at 2 ft in 
depth. Although there were no other detections, the MDLs for Cs-137 are plotted for the entire borehole on the 
Manmade Radionuclide plot. 

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

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

List of Log Plots: 

Depth Reference is ground surface. 

Manmade Radionuclides (0-360 ft) 
Natural Gamma Logs (0-170 ft) 
Natural Gamma Logs (170-340 ft) 
Combination Plot (0-120 ft) 
Combination Plot (110-230 ft) 
Combination Plot (220-340 ft) 
Combination Plot (0-360 ft) 
Total Gamma & Moisture (0-160 ft) 
Total Gamma & Moisture (150-310 ft) 
Total Gamma & Hanford Gamma Unit (0-340 ft) 
Repeat Section of Natural Gamma Logs ( 45 to 60 ft) 
Repeat Section ofNatural Gamma Logs (180 to 200 ft) 
Moisture Repeat Section (20 to 33 ft) 
Moisture Repeat Section (215 to 226 ft) 

• Hanford Gamma Unit 

D-15 
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Natural Gamma Logs 
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299-W18-260 (C8925) 
Total Gamma & Moisture 
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299-W18-260 (C8925) 
Total Gamma & Moisture 
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Total Gamma & Hanford Gamma Unit 
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Repeat Section of Natural Gamma Logs 
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Repeat Section of Natural Gamma Logs 
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299-W18-260 (C8925) 
Moisture Repeat Section 
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SURVEY DATA REPORT 

Project No. Title 

M-24 Wells C8925 & C8943 Final Surveys 

Job. No. Prepared By Reviewer 

Request No. 

152-060 

File No. 

2WT12R25 

CACN: 303345-JPRC N. P. Fastabend 

Date 

2/11/15 a1..1 
DESCRIPTION OF WORK 

Obtained final coordinates (C/L Casings) and 
elevations of completed M-24 Wells C8925 (299-
WlB-260) and C8943 (299-W22-113) in 200W Area. 

DISTRIBUTION 

Survey File 

J.D. Mehrer 

S.J. Trent 

K.M. Whitley 

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 
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WELL SURVEY DATA REPORT 

Project: 

Date Requested : 
01/21/15 
Date of Survey: 
02/11/15 
Fluor Hanford Point of Contact: 

Description of Work: 

Obtain final surve y coordinates (C / L Casing) 
and elevations of M-24 Well C8925 (299-
WlS-260) located north of 241-U Tank Farm in 
200W Area . 

Prepared By: Neil p. Fastabend 

Company: CHPRC 

Requester: 
Kelly Whitley (CHPRC) 
Surveyor: 
Lawrence B. Munnell (CHPRC) 

Survey Co. Point of Contact: 
Neil P. Fastabend 

Horizontal Datum: NAD83 (91) 

Vertical Datum: NAVD88 

Units: Meters 

Hanford Area Designation: 200W 

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

Vertical Control Monuments: 

2W-170 (CHPRC) and 2W-49 (CHPRC) 

Well ID Well Name Easting Northing Elevation 

C8925 299-WlS-260 566862.54 135196.89 

205.777 

205 . 052 

Notes: 

Center of Casing 

"X" on Rim 

Brass Survey Marker 

205.487 Top Inner 4in 
Casing , North Edge 

Equipment Used: Trimble RS RTK GPS 
Trimble DiNi 12 Level 

Surveyor Statement: 

I, Lawrence B. Munne l l, a Professional Land Sur ve yor 
registered in the State of Washington 
(Regi stration No. 16216), hereby certify 
this report is based on a field survey 
performed b y me, or under my direct 
supervision. 

0-31 
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A-6003-659 (04/03) 
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Appendix E 

Well Documentation for 299-W22-113 (C8943) 

• Well Summary Sheet 

• Borehole Log 

• Log Data Report 

• Final Survey Report 
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WELL SUMMARY SHEET 

Well ID: C8943 

Location: SE corner of WMA SX 

Prepared by: Abby Wicks Date: 10-22-14 

Signature: '11 J I 1 ,,. 4 t ,..c...v-
u -

Start Date: 7-23-2014 
1-----------tPage _1_of L 
Finish Date: 10-8-2014 

Well Name: 299-W22-113 

Project: TPA M-24 Monitoring Wells 

Reviewed by: ,~u1 l ~El-:nr-H Date: )"'t {- /r 

CONSTRUCTION DATA 
-------------.------ Depth 

/ GEOLOGIC/HYDROLOGIC DATA 

Description 

Temporary Casing Materials 

12" Carbon Steel 
(11 3/4" OD, 11 5/16" ID) 

0.0 ft-105 ft bgs 
8"Carbon Steel 

(8 11 /16" OD, 8 3/4" ID) 
105 ft- 271 ft bgs 

Permanent Casing Materials 

4"Type 316 L sch 1 Os Riser 
2.00 ft ags- 233.9 ft bgs 
4"Type 316 L sch 1 Os 

Continuous wire wrap screen 
40-slot. 

233.9 ft bgs- 264.0 ft bgs 
4"Type 316 L sch 1 Os sump 

· · 264.0 ft-267.0 ft bgs 

Construction Materials 

Type 1/11 Portland Cement 
0.0 ft bgs - 11.1 ft bgs 

Medium Bentonite Chips 

11.1 ft bgs- 104.2 ft bgs 

#8 Granular Bentonite 

104.2 ft bgs- 227 ft bgs 
3/8" Bentonite Pellets 

227.1 ft bgs- 230.0 ft bgs 

Colorado Silica Sand 
230.0 ft bgs -269.1 ft bgs 

Note: 
All temporary casing has been 
removed from the ground. 

All depths are reported in feet 
below ground surface (ft bgs) 
unless otherwise noted. 
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in Feet Graphic 
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- _ 90'-95'Silt [M] 
- ~-·:=-::: 7":7· . 

//:-::/ ( 95' -115' Sand [S] 
100- ·.=.:.:·.:;::::• .. 1---------------1 

= ~1.i@~i----------------1 
- ?):-({_;/·:,--------------

~~:::-:;..: 115'-130'Silty Sand [mS] 
- · •-=-.·-:-:- .·--------------

i.-:-·~ ·~ 
125-.:..;,..:~ ·: .--:--------------

E-1 

_.:...=.·.~·/;+:~~:I---------------4 
•~ 130'-140'Sandy Silt [sM] - ~-=: :;.:_;)~ 
r:-~-::_~ -'""" _.:..-, _ _,_ _·,----------------1 
~ : 140'-145'Silt [M] 

-~\~:·i:. 145'-155' Gravelly Sand [gS] 
A-60O3-643 (03/03) 



Well ID: C8943 

SGW- 58550 REV 0 

WELL SUMMARY SHEET 
Start Date: 7-23-2014 
1-----------Page ioti 
Finish Date: 10-8-2014 

Well Name: 299-W22-113 

Location: SE corner of WMA SX Project: TPA M-24 Monitoring Wells 

Prepared by: Abby Wicks Date: 10-22-14 Reviewed by: 3 .. D. MEHREAoate: / --zr-1r . 

CO~STRUCTI~ DATA ~ ~EOLOGIC/HYDROLOGIC DATA 
...,_------------.,---------+ Depth 

Description Diagram 

r / . / ! , . , , , ,1 r, , . , , , , ,1 ~:-.. , 

1:'"; t :1 ., , , . .. , ,1 r'/ : / . , , , , :,, V, , , ; , , , ,1 
~ , . i , . , : , 
~:"-: , ,1 , , , , ,1 r' ; I i / . , , , , ;I 
V ' , . , , . , , , , , ,I V· ., , . 
1,:. ,I , , , , ,I 
,.,,/ f 

/ . , , , , ,I 
~ /, ; ., 
, ' , .. , - , ,I I- ': '. , , , , , ,I 

V-
; , ., , , , ,I ,~:~ /,_ . 

in Feet . Graphic 
Log Lithologic Description 

150_ 0:if:~ 145' -155' Gravelly Sand [gS] 

-/}i~:.::c-.::-t:-------------
?{/:\} 155'-160' Sand [SJ 

= :fl;) 160'-165' Sit. Silty Grvly Sand [(m)gS] 

i•:.+_:.·:°:: 165'-170' Sit. Silty Sand ((m)S] 

175 - /_/~\j/i 170'-172' Sand [S] 
·-::,; .. ·· . .. 

_ :;~f ~::·;_. 172'-177' Gravelly Sand [aS] 
~-:~:·:~.,::\ 177'-200 Sandy Gravel [sGJ 

- p : }.J :·r1· -------------; .. ·.o. .o},. .,,... . . · ' ("'\ -~~tr-~-~---------------t 
;:::\J·· :,:i:: 

-:::,:-~-9.~,--::i. -------------

200 :_'~fr:t:) . 
,--=-·-~.-r.""'\ ··-------------{ 

<:-_:_::.~ 200'-205' Sit. Silty Sand [(m)SJ 
- . -~ .. ..., -,---------------t 

?c:}?~ 205'-238' Sandy Gravel [sG] 
-~{\o···· .., 

.J:\Jo.··· . :~ii-- .--·---. . .. . -. ~. -· -
225- -'p.::'.($::,..,-----------­._ ._o, _o)., 

'. , ~ ... -ff,'~/ :.s: - fJJ'_·.·. --~-: .... :: ----=•-_ ~::i:\Jl:?::}: 
- -~--··· 1.9<;-;i-. -------------! _ \f:.~.:\ 238'-240' Gravelly Sand [gS] 

~-·· : .~ -,:. ·. 240'-271 'Sandy Gravel [sG] 
- .:~o-.\:i·-~ 

250 o •:.,-:···"~---------------l' 

=~1§'.f••·:-Jo•-------------
1" °'':~t-1 =-.i..-~_.·:·_;;;_.::0:

0
.> .. ••(\·.'=_·~.1,--------------~-l~:\}'.)j n -

275_ 
TD= 271.3 ft bgs -
DTW=232.5 ft bgs 10/8/2014 

- · 

-
-

E-2 
A-6003-643 (03/03) 



SGW- 58550 REV 0 

BOREHOLE LOG Page _1_ of~ 

Date: 1- Z3 - -z.01,{.. 

Well ID: C81-/-! I Well Name: z. ._.,. w u. - 11 3 Location: €.. 0 .{. "'-IM"' S-Sx 

Project: ..,-pA M- i.4 ,-.t .... ;4ori.._. Wt. lk Reference Measuring Point: ~,-Ou,;r, sv~Fl\£.E" 

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

0 

-
-
-
-

5 
-
-
-
-

IO 

-
-
-
-

15 
-
-
-
-

-z.o 
-
-
-
-

i~ 
-
-
-
-

30 
-
-
-
-

35 
-
-
-

N R Color, Moisture Content, Sorting, Angularity, Mineralogy, Method of Driving Sampling Tool, 
0 · ecovery Max Particle Size, Reaction to HCI Samoler Size, Water Level 

6.s. -t-iZo~. 
1-1 ... 0 

'1,S . 

6.S. 

'7.S. 

~.s. 

"· s. 

6.~. 

0 - Cl, oe. I ( .... , ") •• 'PAb ., - Mis<. __ .,,._ I c .. 1,1~ Teo I : 2'2.-t,J 

J\ - , L ,,..... Q ,S ' L. ~. 

- ':l7 •"& f-l • ,-, J.,Jclul 
I:) <'L • .r.. 

J 

e. ts' 1.. ~ , 

~'i ' b ... ,. 
I 

Reported By: :Je$.S Ll., J.._;"-.. Reviewed By: k~,1 .• J R~ ,,,. l.L,..._,~.,. ..... 

I Title: "'Sr. c;.,u{0 ,.,4J _) Title: c;,·, /~t,·,lr t, , 'i~f -, 
Signature: / f_ / /+-/'/~~----rl -Da-te-: -7 /:-,--1/4..,..,4-+-Sl-gn-a-tu-re_..: ~ k',_~,_--'.__fl.~L~_---; .. .:+'✓ :.....:...i-----..,-D-at-e·-3---/ .,->1 ... -t.i,-'.ll-if 

/ . -, 
A-6003-642 (03/03) 
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SGW- 58550 REV 0 

BOREHOLE LOG Pageiot~ 

Date: 7- - z.3- ?.01 -I 

Well ID: C81.J.! Well Name: t..,..,_ ~'ZZ- //J Location : £ . o-( 

: Project: TPA M-- ,z_.J. M o., . .' lo,.,· i.le.lls Reference Measuring Point: (::,~AJr> svttFACE 

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

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

,tr b.s. 
'"1::,-------'I 

L' '1.S. 
::, 0 -+--'----t 

Ey.$. ss-----, 

IJ,o ___ 6_.S-_. -

-t 6.$. rO ---it----i 

:f.~--+~<?t=.s_. -+ 

Signature: 

: z.~s' ')( 

!!.!!t1i=Yf.{~::: !!ilt:i-· ---------,-----.,.....--r----------+-~-=::..::;.;::...=::....<.--------; 

••• 'L, . ........ . 

tl1ilfil•=J. ...K.:=>..:.LJ-,....ll.!-1<' ...... ..L::.:...l.--=:..c..l.---'-"....--'"'-'-"~½--=:..::J.<,__-+---------------1 

.... ... 

. . . .. ,, 

Title: 

Date: 7 ~-+ /,,t. Signature: 

A-6003-642 (03/03) 
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Well ID: C8-=t 

Project: 

I o0-+-"''-'-0 "'"-S '-
0 

-1 

.s. 

~.s. lit>-+---

Reported By: 

Title: <:: <Jr• 

SGW- 58550 REV 0 

BOREHOLE LOG Page_.l_of.1!_ 

Date: - 2.4- lJli'/-

Well Name: 2,-r- l,.JZ'Z- 113 Location: €- 0 .(:' WMA $-$)( 

Reference Measuring Point: GtAUfJP $uQ..FA'-E 

Z, lS" I I( 

CA AJ6 " ,z '' 

}%.~!::~IJD.ll!IU!,~~--"-=!J----21.L:..--=...!..!..liL.L~~~..n.:=..!...,1...-----1~lL.l<l6...!.~:...,_;::..._=-::._~µ..--1 

~::;~·.s;.;· ~tiil----------------,.----------li---------------l 

::'ifi!i.:i::~-°!.-:?:.:: ::~·PW'--"":.i..J..:....... ..... .'1-,-...,~::!l,e-..::....;;Ul:liil!-.n..lO:O.W,.'---t-....:..JIL!!-~,l.1.pJL.,__1-DL-'dl!,..L..1£JL,_-=--....:..:::___;'=-+-.:::..,_----l 

}J!::,•:~•i-!/,~0~___;:..1-__,<:u1.~L...j...___i;:..a.--1...c.i::~..:::oi.___:;.u,...i._ ____ -l...J..=.:~~=....L--------I 

:::WArfJ•;i------,-----=-----------,,---------.--+---------------i 
l:·,r:.·.1".%· 
:·-~:·: .. :,:.:.;i....::=-~=-....>.,,!11:..~IL.:.:~-~~L--\~.:=:...,~=+...:..::~:..:....1..J.,1--------------1 

11.i--,;::;.;.:..L-_..:..:.....1.=.=,;;:=~...J...L'!:~=.L:..:=----'...J.!,=~:_,...-+---------------l 
:-~~ .. ::.J-L?~~:,..n.:;z_i:,~,-.....iU.!..'--l!:!.!:~=F-,;.....---------l--:--.,-------------l 
~~~~--~:?:'·-~ ----.,-------r---------..,-----f-JL.:.<,;,ei:..:..:;_=-,.-='---'-"'-"'------1 

~:).?':l-l --'""'L---<=-~:1.!::,~.J....----'~=--"!..'1'-...!.l:~~...!.-4-----+.lo..lZ.!o.!1-~H...,'---------~ 

~iswt.~~~.....!:!lL!!\,-+-....!!..:....l!~ll-----L+ .... ~~~~E:-~Q:.!1,:-,-~R:.-l-~l!.!:1&..--1.~,!..!::,--=___..!::..!::..:..!:~-~ 

-:;:-r •..•. ~=-,µ~_i_..Lil'-+...!.l!!:-L!.:::.......!..:::___----1:!.:.......lt.!.1!.!~c!.L:-~~l--+--4-!=~~'--12!l~::E""'-..:_-~~~~ 

/J{)
1 

lf'S' 

Title: <;v' 
Date: f/za/,-t Signature: \ 

A-6003-642 (03/03) 
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SGW- 58550 REV 0 

BOREHOLE LOG Page~ofA 

Date: =1 - z. 8 - ~, -1-
Well ID: C 8") c./3 I Well Name: zc;~-~zz- IJ~ Location: [ , o+ N'MA S-S-,( 

, Project: Tf'A M _ ·2..t Mort;iorr..... W c..lls . Reference Measuring Point: Ci /l.OvtJ t> S\/1<.FA<.e: 

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

N R Color, Moisture Content; Sorting, Angularity, Minernlogy, Method of Driving Sampling Tool , 
o. ecovery · Max Particle Size, Rea1,iion to HCI Sampler Size, Water Level --r---t----~.-.-,r.-r,,,--- ---,-----:----~------r----t-----~---'-----·--1 

...,_ '1.s. -~~':-r.4:=f "I~ ' _ 11 ~' 5-.,.,.J ( 'tll ¾ S 10 ¾ M) . CA&€ Tbol ~ -zz - "'-1 ,,_. -+----- ·[~.~ -<. 1: ,,,!,,..•- f:_._ •'"'' ,J.,,., - 4'J. J,.._ - "Dll:.1v£" 6All(~L. : 'l,S'~ ~", o = ~;~~f IOYt. ~Ii. "//.. '-~.:JL a-~ ✓" ¥•/~o ~'J.tJ• A .... \..;d Q. t'Z.o 'b7i._ 

:~·~:: 11iol,_.\- r-~ .1.. JI.CJ -l. ~ .. ti ~ .. .,J • -

-
-
-
- ~-~­('Jo-+--~ 

-
-
-

-
-
-
-

-
-
-
-

,fo ~.s. 
-
-
-
-

1S) h .C:,. 

-
-
- I 

(~:.::m:-:-:: s· i/ . o/.. J,..., ·~ , J... ' ~~ij;-E ' ·, L : C: "-r .. -j -~ - dr, ~~itgff: /\A ... • ola~-"C' . 
•••~:~. ~ .. I 

;~~G._.;f , ( , , ·::::·~~7:-: @ /D '5 <- - .J ,~ ¾ S ID~ M I , 

~ ..... --- ~· <...,.d : v.! ·-A - ,..J -~~ < fl. ,,,/c, _,. - _/,,_ 

-~f~/ .,. .... _ • .,i... .. ~~ Wl/4~ ""IL o/. 10 vu "/4 _,. 
:.: •.• : -.:~· t\ ,..., L .J ., J I 
.;~4..\;:•!::•• 1.1. - .... ~.,_!111t.l: •~._ c..-....,__.l --&~ "'-0.+ 

,is' b.~ 
I 

t'$o' &..s 
I 

Reported By: _-"kss j_..,.,.\,..; ......... 

1 Title: ~" . ?, .,..,., / ,'!)- ,• ~ t-__J ./7 

Reviewed By: k'.e u , v-. Bi ey':, -;.+ ,rr,--. ... 

Signature: / -?V / // I Date: 1-/11/ttf. Signature: /L Q ~J ~ I Date: ?-lb-2t.11f 

/ / I 

A-6003-642 03/03 
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SGW- 58550 REV 0 

BOREHOLE LOG Page_J_ofA 

Date: :, - /- -z t.1,{ 

Well ID: es~cl3. Well Name: 2"7"\· W'?Z· //3 Location: ~- 0 f.. WMA S-SX: 

. Project: -rPA M-~ Reference Measuring Point: G, /Z.ov~t> S~FAc..G 

Depth 
Sample 

(Ft.) Type Blows 
No. 

Graphic 1-----------~-,--.,.,--,--:--c---:---:-:-----ir-::---~-:-------,,-,----,---,--f 

Log 

Comments 

,c.o 6.S . 

us' b r 

"""' '7.S. ,,.-----

C. b..'o. 
1-:\"----1 

1&'0 
~.s. 

... z I • ........ .. -- - -- . -
11'1,0 

,t~ 4f, .s. 
+ I I. 

"'1,0 

(, .!: II 01:) 

'"" 
6.S· Ar \...; 

1-t'l,o 

-t- I I 

it,o 

,,,; .s. 

Date: s/c{ ,,f. Date:?.-lo ·cot 

A-6003-642 (03/03) 
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Well ID: c.a,.,i:3 
' Project: -rrA M-1..../ 

Depth 
Sample 

(Ft.) Type Blows 
No. Recovery 

·1.,00 
6 .«.. 

+ I .,.\. 
flc.o 

.t .. o 

.s. 

1. I 0_+--€1_. C;;,._.---t 
+ I ... I. 

IJc..o 

G..S 

+\ 

li . 

Reported By: 

Title: c> ~r. 

SGW- 58550 REV 0 

BOREHOLE LOG Page ~ of__&_ 

Date: g - ,,I. - 'Z..61,f. 

Well Name: 'Z."l-. _ w ?.?.· 11.3 Location: £. 0 {- W ""'1 A. 

Reference Measuring Point: G,. 

Title: 

Date:s/f /,./ Signature: 

E-8 

Comments 

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

Sam ler Size, Water Level 

L.. - zz,-w 

Date: 3-lo- lol f 

A-6003-642 (03/03) 



Well ID: CB ,/-5 

Project: -rrA .1,.J 
Sample 

Depth 
(Ft.) Type Blows 

No. Recovery 

'11.S 

G-..S. 

11°--1---·--s: ...... • 

~,_n G. 5. --------
G.S. 

2 

Title: 

SGW- 58550 REV 0 

BOREHOLE LOG Page -3:.. of~ 

Date: 8- s . 7.-ol 

Well Name: Z"l"'l•Wi:z.-t/'3 Location: E.. 0 .( '1-JMA. ~-Sx 

W«.. lls Reference Measuring Point: {:,~v,JT> sve.F A't 
Sample Description Comments 

G,o'"/. S "35% 

Reviewed By: 

Title : 

Date:s/:1-/40,c./- Signature: 

E-9 

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

Sam ler Size, Water Level 

'( I 

- -- -··-.. -··- ------ --.1-- - · ,.. _ ___ _ 

Date: 3-to-?o> 

A-6003-642 (03/03) 



SGW- 58550 REV 0 

BOREHOLE LOG Page Lot~ 

Date: B - ~ - "l.P, .,t 

Well ID: C841 3 Well Name: zc;c;- w,z- ll3 Location : €. 0 L 
Project: TfA M-z../ r-1.,,: 

Sample Sample Description Comments 
Depth ~--~--~ 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, AngularitytMineralogy, Method of Driving Sampling Tool, 
0 · Max Particle Size, Reaction to f-11 I Sam ler Size, Water Level 

Title: -Sr, Title: 

Date: 8 II rf Signature: ~ Date:3 _10-""201 

A-6003-642 (03/03) 
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SGW- 58550 REV 0 

BOREHOLE LOG Page~of_JJ_ 

Date: 8 • I?. - I 4 

Well ID: C. S°J ~3 Well Name: z-,-r-Wt:z-113 Location: {.. •'- WMA S---5 

Project: 'f PA Wa..lls. Reference Measuring Point: (2- to u N 1> s wz.. F,1-c. ... 

Sample Description Comments 
_ Depth 1---~-- ----1 Graphic 1------------------,-----1-----------=-·--------- -1 

(Ft) Type Blows Log Group Name, Grain Size Distribution, Soil Classification, Depth of Casing, Drili' g Method, 
N Recovery Color, Moisture Content, Sorting, Angularity, Mineralogy, Method of Driving Sa ling Tool , 

0 - Max Particle Size, Reaction to HCI Sam ler Size, Wate Level 

Title: 

Date: 11 - ~-•'i Signature: 

A-6003-642 (03/03) 

E-11 



SGW- 58550 REV 0 

. BOREHOLE LOG Page~ of .J!!... 
Date: 

Well ID: Location: /f 
Project: 

Depth -----,------; 
(Ft.) Type Blows 

No. Recovery 

Reviewed By: 

Title: 

Date: 11-s-11.t Signature: Date:':l-lo-w) 
A-6003-642 (03/03) 

E-12 



Borehole Information: 

SGW- 58550 REV 0 

299-W22-113 (C8943) 
Log Data Report 

HGLP-LDR-782, Rev. 0 

Log Date: I 2014-08-22 Filename: I C8943_HG-NM_2014-08-22 Site: I M-24 Well East ofS Fann 

Coordinates (WA St Plane) DTW1 (ft): 234.45 DTWDate: 08125114 

North (m) East(m) Drill Date TOC2 Elevation Total Deoth (ft) Tvoe 
NIA NIA 08112114 NIA 271.3 Cable Tool 

Casing Information: 

Diameter (In.) 

Cuin2Type Stickup (ft) Outer Inside Thickness (in.) Top (ft) Bottom (ft) 
Threaded Steel 0.5 11 718 10 718 0.5 0.5 105.33 

Threaded Steel 2.0 8 518 7 518 0.5 2.0 270.5 

Borehole Notes: 

The total depth and casing depth are provided by the onsite geologist. The logging engineer measured casing . 
stick-up and casing diameter (rounded to the nearest 1/16-in.). Depth to water was measured at 234.45 ft by the 
geologist on August 25. At the time oflogging August 21, depth to water inside the casing was 237.25 ft according 
to the moisture log. August 22, the depth to water inside the casing was 235 ft as determined by the gamma logs. 
The maximum logging depth achieved was 273 ft, approximately 2.5 ft below the reported casing depth. 

During SGLS logging on July 29, the logging system experienced winch problems and logging was terminated at 
62 ft; moisture data had been acquired to 105 ft prior to the SGLS logging. A decision was made by the BTR to 
restart drilling rather than wait for the necessary repairs to complete logging to 105 ft. Therefore, no SGLS log data 
were acquired from 62 to 100 ft. The next logging occurred on August 20 starting at 100 ft after the equipment was 
repaired. 

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 
• Neutron Moisture Logging System 

Gamma4N 

08123113 

HGLP-CC-091, Rev. 0 

Gamma IL 

11111/13 

HGLP-CC-096, Rev. 0 

Gamma IH 

11111113 

HGLP-CC-097, Rev. 0 

Type: 60% HPGe SGLS3 

Serial No.: 45-TP220IOA 

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

Type: 60% HPGe SOLS 

Serial No.: 47-TP3221 IA 

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

Type: NMLS4 

Serial No.: H310700352 

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

E-13 



SGW- 58550 REV 0 

HGLP-LDR-782, Rev. 0 

Logging System: Gamma4M Type: NMLS 

Effective Calibration Date: 08121 113 Serial No.: H340207279 

Calibration Reference: HGLP-CC-097, Rev. 0 Logging Procedure: HGLP-MAN-002, Rev. I 

SGLS Log Run Information: 

Loo Run 3 7 8 9Re ..... t 
HEIS Number 1018459 1018460 1018461 1018462 

Date 07129114 08121114 08122114 08122/14 

Logging Engineer Pope Felt Felt Felt 

Start Depth (ft) 0.0 100.0 160.0 170.0 

Finish Depth (ft) 62 .0 161.0 273.0 187.0 

Count Time (sec) 100 100 100 100 

Live/Real R R R R 

Shield (YIN) N N N N 

MSA Interval (ft) 1.0 1.0 1.0 1.0 

Log Speed (ft/min) NIA NIA NIA NIA 
Pre-Verification DNK21CAB AL207CAB AL208CAB AL208CAB 

Start File DNK21000 AL207000 AL208000 AL208114 

Finish File DNK21062 AL207061 AL208113 AL208131 

Post-Verification Not acquired AL207CAA AL208CAA AL208CAA 

Depth Return Error (in.) 0.0 0.0 NIA 0.5 low 

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: 

Loo Run 1 2 Reneat 4 5 6 Reoeat 
HEIS Number 1018463 1018464 1018465 1018466 1018467 

Date 07129/1 4 07/29/1 4 08120114 08120/14 08/21/14 

Logging Engineer Pope Pope Felt Felt Felt 

Start Depth (ft) 0.0 20.0 100.0 194.25 140.0 

Finish Depth (ft) 105.0 22.0 194.0 237.25 154.0 

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 DMX72CAB DMX72CAB AHl69CAB AHI70CAB AH17ICAB 

Start File DMX72000 DMX72421 AH169000 AH170000 AH171000 

Finish File DMX72420 DMX72429 AHI69376 AHl70172 AH171056 

Post-Verification DMX72CAA DMX72CAA AHJ70CAA AHl70CAA AHI71CAA 

Depth Return Error (in.) NIA 0.0 NIA I .0high 0.5 high 

Comments None None None None None 

E-14 



SGW- 58550 REV 0 

HGLP-LDR-782, Rev. 0 

Logging Operation Notes: 

A centralizer was installed on the sondes. 

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

Analysis Notes: 

I Analyst: I P.D. Henwood I Date: I 08/28/14 I Reference: I HGLP-MAN-003, Rev. 0 

A casing correction for a 1/2-in. thick casing was applied to the log data for the entire borehole except for the depth 
interval from 100 to 105 ft where two casings existed. A combined casing correction for a 1-in. thick casing was 
applied for this interval. No correction was applied to the bottom three ft of the borehole. 

A correction for water inside the casing was applied below 235 ft in depth. 

SGLS spectra were processed in batch mode in APTEC SUPERVISOR to identify individual energy peaks and 
determine count rates. Concentrations were calculated in EXCEL templates identified as l L2013111 1 and 
4N20130823, using an efficiency function and corrections for casing and dead time as determined by annual 
calibration. 

NMLS data are represented in counts per second. 

The HGU5 is an empirical unit of gamma activity proposed as a means to standardize gamma log response across 
multiple logging systems with different response characteristics. The HGU is defined in terms of measurements in 
the Hanford Borehole Calibration Facility, and the magnitude is selected such that 1 HGU is approximately 
equivalent to typical Hanford background activity, based on data from background samples as reported in 
Hanford Site Background: Part 2, Soil Background for Radionuc/ides (DOE/RL-96-12). 

Results and Interpretations: 

Cs-137 was detected at the ground surface at less than 1 pCi/g. The MDLs for Cs-137 are plotted on the Manmade 
Radionuclide plot 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 (0-310) 
Natural Gamma Logs (0-160) 
Natural Gamma Logs (150-310) 
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) 
Total Gamma & Moisture (150-310) 
Total Gamma & Hanford Gamma Unit (0-280) 
Repeat Section ofNatural Gamma Logs (170 to 187 ft) 
Moisture Repeat Section (140 to 154 ft) 

5 Hanford Gamma Unit 
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s ~!.!!.!_ 299-W22-113 (C8943) 
Total Gamma & Hanford Gamma Unit 
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S t..!!..!!!.!_ 299-W22-113 (C8943) 
Repeat Section of Natural Gamma Logs 
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S ~!!!.!_ 299-W23-113 (C8943) 
Moisture Repeat Section 
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HGLP-LDR-815, Rev. 0 

Borehole Information: 

299-W22-113 
Log Data Report 

Borehole:! 299-W22- I I 3 I Well ID: C8943 I Client: CHPRC 
Log Date I Engineer Depth Reference Site 

12/16/2014 I Felt Top of Casing East of SX farm 

Log Run Information: 

Logging System:IBorehole Deviation I Model: DG69-0901-4 #4654 
Calibntion Date:110/27/2014 I Callbntion Reference: HGbP-CC-110, Rev. 0 

I Logging Procedure: HGLP-PRO-005, Rev. 2 

File: 299-W22-113.raw R rUlle: 299-W22-l 13. t 
Sight Line: 083 Magnetic Decllnation: -15.25 

Course Course Closure Dogleg aosure 
Measured lnclin. Direction Direction TrueVert. Rectannlar Coordinates Severity Distance 

Depth (feet) fromVert. (dee\ (dee\ Death (feet) +N/-S +E/-W 01100 f (feet) 
1 0.19 355.6 155.37 1 -0.01 0,01 183.7 0.01 

20 0.4 184.8 183.01 20 -0.05 0 3 0.05 
40 0.3 141.2 171.1 40 -0.16 0.02 1.4 0.16 
60 0.3 160.2 163.07 60 -0.24 0.07 0.5 0.26 
80 0.3 160.5 162.29 80 -0.34 0.11 0 0.36 

100 0.3 143.7 159.99 100 -0.43 0.16 0.4 0.46 
120 0.31 147.8 157.32 120 -0.52 0.22 0.1 0.57 
140 0.28 155.3 156.4 140 -0.61 0.27 0.3 0.67 
160 0.31 143.1 155.42 160 -0.7 0.32 0.3 0.77 
180 0.47 139.7 153.29 180 -0.81 0.41 0.8 0.9 
200 1.13 133.8 149.12 200 -1.01 0.6 3.3 1.17 
220 1.58 117.7 142.14 219.99 -1.27 0.99 2.9 1.61 
240 2.25 101.6 132.46 239.98 -1.48 1.62 4.3 2.19 
260 3.23 90.6 121.39 259.96 -1.56 2.56 5.5 3 

267.6 3.27 90.7 117.66 267.54 -1.57 2.99 0.6 3.38 

Analysis Notes: 

Analyst:!Felt Date:! 12/17/2014 

Plots are for illustrative purposes. Sight line is initial orientation of tool. Borehole trajectory determined by 
minimum curvature method. Refer to table for true vertical depth and N/S and E/W deviation in feet. Due to a 
restriction associated with the logging truck boom, this log run started at 1.0 ft. 

List of Log Plots: 
Borehole Deviation 
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299-W22-113 
Borehole Deviation 
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HGLP·LDR-815, Rev. 0 

267.54 
feet 
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SURVEY DATA REPORT 

Project No. Title 

M-24 Wells C8925 & C8943 Final Surveys 

Job. No. Prepared By Reviewer 

Request No. 

152-060 

File No. 

2WT12R25 

CACN: 303345-JPRC N. P. Fastabend 

Date 

2/11/15 a1.-1 
DESCRIPTION OF WORK 

Obtained final coordinates (C/L Casings) and 
elevations of completed M-24 Wells C8925 (299-
Wl8-260) and C8943 (299-W22-113) in 200W Area. 

DISTRIBUTION 

Survey File 

J.D. Mehrer 

S.J. Trent 

K.M. Whitley 

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 
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WELL SURVEY DATA REPORT 

Project: 

Date Requested: 

01/21/15 

Date of Survey: 

02/11/15 

Fluor Hanford Point of Contact: 

Description of Work: 

Obtain fina l s urvey coordinates (C/L Casing) 
and elevations of M-24 Well C8943 (299 -
W2 2-113) located east of 241-SX Tan k Farm in 
200W Area . 

Prepared By: Neil P. Fastabend 

Company: CHPRC 

Requestor: 

Kelly Whitley (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: Washington State Plan e Coordinates {South Zone ) 

Horizontal Control Monuments: 

Washington State Reference Network 

Vertical Control Monuments: 

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

Well ID Well Name Easting 

C8943 299- W22-113 566904.52 

Notes: 

Equipment Used : Trimble RS RTK GPS 
Trimble DiNi 12 Level 

Surveyor Statement: 

Northing 

134192 . 75 . 

I, Lawrence B. Munnell, a Profes siona l La nd Surveyor 
regi stered in the State of Washington 
(Registration No . 1 6216), hereby certify 
this report is based on a field survey 
per formed b y me, or under my direct 
supe rvision . 
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Elevation 

Center of Casing 

"X" on Rim 

204 . 041 Brass Survey Marker 

204.756 Top Pump Base­
plat e , North Edge 

204 . 750 Top Outer 6in 
Casing,North Edge 

z - ,z-zo,~ 

A-6003-659 (04/03) 
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