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Terms 

bgs below ground surface 

Carpenter Carpenter Drilling, LLC. 

CCU Cold Creek unit 

CHPRC CH2M Hill Plateau Remediation Company 

DOE U.S. Department of Energy 

Ecology Washington State Department of Ecology 

ft feet 

gpm gallons per minute  

HCl hydrochloric acid 

HEIS Hanford Environmental Information System 

ID identification 

hp horsepower 

m meters 

NMLS Neutron Moisture Logging System 

NTU Nephelemetric Turbidity Units 

OU operable unit 

RCT Radiological Control Technician 

RLM Ringold Formation, member of Wooded Island - lower mud unit 

Rwia Ringold Formation, member of the Wooded Island - unit A  

Rwie Ringold Formation, member of the Wooded Island - unit E 

SGLS Spectral Gamma Logging System 

TD total depth 

WAC Washington Administrative Code 

Yellow Jacket Yellow Jacket Drilling Services  
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Metric Conversion Chart 

Into Metric Units Out of Metric Units 
If you know Multiply by To get If 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 (statute) 
Area Area 
sq. inches 6.452 sq. centimeters sq. centimeters 0.155 sq. inches 
sq. feet 0.0929 sq. meters sq. meters 10.764 sq. feet 
sq. yards 0.836 sq. meters sq. meters 1.196 sq. yards 
sq. miles  2.591 sq. kilometers sq. kilometers 0.386 sq. miles 
acres 0.405 hectares hectares 2.471 acres 
Mass (weight) Mass (weight) 
ounces (avoir) 28.349 grams grams 0.0353 ounces (avoir) 

pounds 0.454 kilograms kilograms 2.205 pounds (avoir) 

tons (short) 0.907 ton (metric) ton (metric) 1.102 tons (short) 
Volume Volume 

teaspoons 5 milliliters milliliters 0.034 ounces  
(U.S., liquid) 

tablespoons 15 milliliters liters 2.113 pints 

ounces  
(U.S., liquid) 29.573 milliliters liters 1.057 quarts  

(U.S., liquid) 

cups 0.24 liters liters 0.264 gallons  
(U.S., liquid) 

pints 0.473 liters cubic meters 35.315 cubic feet 

quarts  
(U.S., liquid) 0.946 liters cubic meters 1.308 cubic yards 

gallons  
(U.S., liquid) 3.785 liters    

cubic feet 0.0283 cubic meters    
cubic yards 0.764 cubic meters    
Radioactivity Radioactivity 
picocurie 37 millibecquerel millibecquerel 0.027 picocurie 
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1 Introduction 
This report presents field-generated records and summarizes field activities performed during the 
installation of three monitoring wells in the 200-ZP-1 groundwater Operable Unit (OU). As an ongoing 
effort under the remedial design/remedial action work plan, 200 West Area 200-ZP-1 Pump-and-Treat 
Remedial Design/Remedial Work Plan (DOE/RL-2008-78), the three new monitoring wells expand the 
existing well network for the 200-ZP-1 OU pump-and-treat system . Field activities carried out during the 
installation of the three new monitoring wells included drilling, soil and groundwater sampling, 
geophysical logging, and well construction and development. 

The 200-ZP-1 OU underlies the northern portion of the 200 West Area, and located on the western 
portion of the Hanford Site, approximately 25 miles northwest of Richland, Washington.  

In 1995, a 200-ZP-1 OU interim pump-and-treat system was brought on-line to remove carbon 
tetrachloride, chloroform and trichloroethylene from groundwater. To meet corrective measure standards 
and timelines, a new pump-and-treat system was devised under the Record of Decision, Hanford 200 
Area, 200-ZP-1 Superfund Site, Benton County, Washington (EPA et al. 2008) as the Comprehensive 
Environmental Response, Compensation, and Liability Act of 1980-approved remedial action for the 
200-ZP-1 OU. The remedial action pump-and-treat system was set forth in concurrence with the Hanford 
Federal Facility Agreement and Consent Order (Ecology et al. 1989) and other vested regulatory parties 
associated with cleanup at the Hanford Site.  
 
Drilling and construction activities occurred from February 20, 2019 to July 1, 2019 and was performed 
by Yellow Jacket Drilling Services (Yellow Jacket) and its’ subcontractor Carpenter Drilling (Carpenter) 
under the direction of CH2M HILL Plateau Remediation Company (CHPRC). Well development 
occurred from April 25, 2019 to June 11, 2019 and was performed by Yellow Jacket at C9740 and C9936 
and Carpenter at C9738. Freestone Environmental Services Inc., provided well site geology and well 
construction documentation services. Bay West LLC provided geophysical logging services. 

1.1 Purpose and Scope 
This document summarizes the observations and measurements made during the drilling and installation 
of three monitoring wells in the 200-ZP-1 OU. Table 1-1 lists the wells’ identification number and name, 
and Figure 1-1 presents the well locations. This summary report includes copies of the field notes and 
forms prepared during the drilling, sampling, construction, and development of the wells. Additional 
information provided in this report includes geologic observations, geophysical log data reports, results 
of the well location and elevation civil survey, descriptions of the management and disposition of 
drilling-derived waste, and a summary of the well acceptance activity.  

Technical requirements, applicable CHPRC procedures, and other supporting information were 
summarized in SGW-60782, Description of Work for the Installation of Three Monitoring Wells in the 
200-ZP-1 Groundwater Operable Unit, FY2019. Soil and groundwater samples were collected as 
described in DOE/RL-2010-72, Sampling and Analysis Plan for Remediation Wells in the 200-ZP-1 
Operable Unit, Revision 2, as amended by applicable change notices. 

Appendices A (C9738), B (C9740) and C (C9936) contain the Well Summary Sheet, borehole geologic 
log, drill cutting photographs, Well Development and Testing Data, Log Data Report, and Well Survey 
Data Report for each respective well.  

All drilling data are reported in the original units recorded at the time of measurement. The three 
monitoring wells will hereinafter be referred to in the text by the borehole identification number 
(e.g. C9738). 
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Table 1-1. Identification and Location of New Wells in the 200-ZP-1 Operable Unit 

Borehole 
ID Well Name 

Ecology 
Tag ID 

Northinga Eastinga 

Elevation 
of Brass 
Survey 
Markerb Field Activity Dates 

meters Initiate Drilling 
Conclude Field 

Work 

C9738 299-W6-17 BLD012 137473.37 567767.41 220.56 February 21, 2019 June 6, 2019c 

C9740 699-44-70B BLD021 136810.37 568670.06 224.76 April 8, 2019 July 1, 2019 c 

C9936 699-46-61 BKG088 137442.38 571431.17 211.17 February 20, 2019 April 25, 2019 

a.  Final survey coordinates are in Washington State Plane South (FIPS 4602) using the North American Datum of 1983 (NAD83). 

b.  Elevation values are based on North American Vertical Datum of 1988 (NAVD88) and are rounded to 0.01 meter. 

c.  This date does not include installation of well pad and posts. 

Ecology  = Washington State Department of Ecology. 

ID  = identification. 
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Figure 1-1.  New Well Locations in the 200-ZP-1 Operable Unit 
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2 Drilling, Sampling, and Well Construction Activities 
This section summarizes field activities associated with three monitoring wells. Drilling, sampling, well 
construction, and development details common to all the wells are summarized in Section 2.1 and 
well-specific information is presented in Section 2.2. 

2.1 General Information 

The new wells were constructed in compliance with Washington Administration Code (WAC) 173-160, 
Minimum Standards for Construction and Maintenance of Wells. Well construction and development 
activities were recorded, and borehole geology was logged in accordance with applicable CHPRC 
procedures. 

2.1.1 Drilling, Sampling, and Borehole Logging 
The boreholes were advanced to depths between 356.0 and 510.7 feet below ground surface (ft bgs), 
extending between 63.5 and 188.4 ft below the static water level. Boreholes were drilled using a 
Speedstar 50K Air Rotary drill rig (Figure 2-1). Two strings of temporary threaded carbon steel casing 
with outer diameters of 11 3/8-in. and 9 5/8-in. were used at C9738 and C9936.  Three strings of 
temporary threaded carbon steel casing with outer diameters of 11 3/8-in., 9 5/8-in., and 7 5/8-in. were 
used at C9740. 

 

Figure 2-1.  Yellow Jacket Speedstar 50K Air Rotary Drill Rig 

Archive grab samples were collected from the drill cuttings at each borehole at 5-ft intervals and at 
changes in lithology. Samples were placed in labeled one-pint glass jars and sequential chip tray 
compartments for archive storage. Scaled digital photographs of drill cuttings were taken during archive 
sample collection to accompany the field descriptions. Borehole geologic logs and drill cutting 
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photographs for each borehole are presented in Appendices A, B and C. Two grab sample for the purpose 
of waste characterization were collected from the vadose zone cuttings at C9740 and C9936. Sediment 
samples were collected for sieve analysis throughout the saturated zone every 5 ft and subsequently 
composited over 20-ft intervals. A sieve analysis was performed on each composite sample and results 
were used to determine the appropriate screen slot size for each completed well. 

During drilling, depth-discrete groundwater samples were collected using a 1.5-horsepower (hp) 
Grundfos temporary submersible pump. Samples were collected every 20 ft, starting near the water table 
and continuing until total depth. Samples were submitted for laboratory analysis to determine the vertical 
profile of groundwater contamination and subsequent plume characterization. Groundwater samples were 
collected by CHPRC nuclear chemical operators after a minimum of one borehole volume had been 
purged and field parameters (temperature, pH, conductivity, dissolved oxygen, turbidity, and 
oxidation-reduction potential) stabilize within 10 % of variance over three consecutive measurements. 
Final groundwater samples were also collected at the end of well development for laboratory analysis. All 
groundwater sample depths and associated Hanford Environmental Information System (HEIS) numbers 
are included in Section 2.2. 

Each borehole was logged using Bay West’s Spectral Gamma Logging System (SGLS) and Neutron 
Moisture Logging System (NMLS) to identify natural and man-made gamma-emitting radionuclides and 
moisture levels in near-borehole sediments. Before temporary casing was down-sized and after total depth 
(TD) was achieved prior to well construction, the temporary casing strings were logged individually to 
produce a geophysical log of the entire length of the borehole. Log Data Reports of all geophysical 
logging results, provided by Bay West, are presented in Appendices A, B and C.  

2.1.2 Health and Safety Screening 
A radiological control technician (RCT) performed radiological surveys of the drill cuttings, geologic 
samples, temporary drive casing, and drillers’ control station using standard field screening instruments. 
The boreholes were surveyed every morning and afternoon. The RCTs used standard field screening 
instruments to detect and measure alpha, beta, and gamma radiological contamination, if present. No field 
measurements above background levels were reported during drilling activities. 

Air quality monitoring was performed by an industrial hygiene technician using a hand-held multi-gas 
meter and a photoionization detector. Monitoring was performed at least twice daily of the drillers’ 
breathing zone near the wellhead, any fresh drill cuttings, geologic samples, and any other areas of 
potential concern. No measurements above background levels were reported during drilling activities. 

2.1.3 Well Construction and Development 
The monitoring wells were constructed using 4-in. nominal diameter, Schedule 10, Type 304/304L 
stainless steel casing, V-slot continuous wire wrap 20-slot (0.020-in.) screen and sump with end cap. 
Centralizers were installed above and below the screen and at 40-ft intervals to ground surface. The 
primary filter pack consists of 12-20 mesh silica sand extending from below the well sump to between 3.0 
and 4.7 ft above the top of the screen. Following the placement of each 10-ft interval of filter pack within 
a saturated zone, the filter pack was surged using a dual surge block in 10-ft increments until measured 
settling met CHPRC well development specifications (i.e. less than 0.1 ft of settling in 15 minutes of 
surging). Annular seal materials include 1/4-in. bentonite pellets, 3/8-in. bentonite chips, and type I/II/V 
cement grout. Well-specific installation and construction depths are presented in Section 2.2 and in 
Table 2-1. 

The surface completion consists of a stainless steel protective casing, a 4- by 4-ft concrete pad, and 
a protective cap with locking hasp. Four painted 3-in. diameter steel posts were installed at each corner 
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of the cement pad, extending 3 ft above the ground surface. Well tags with unique Ecology identification 
numbers were affixed to the protective casing of each well. These identification numbers are found in 
Table 1-1. 

Well development occurred at each well following placement of the filter pack. Development was 
performed in one interval using a 1.5-hp Grundfos motor and submersible pump. Each interval was 
pumped until water was less than 5.0 nephelometric turbidity units (NTU) and additional water quality 
parameters (conductivity, pH, and temperature) stabilized. The water level was monitored using an 
In-Situ Inc., Level TROLL1 700 pressure transducer accompanied by an electronic depth sounder and 
Rugged Reader2. Final development data is summarized in Table 2-2 

2.2 Well-Specific Information 
This section summarizes borehole drilling, sampling, geophysical logging, well construction, and well 
development activities specific to each well. Well construction information for each well is summarized 
in Table 2-1. Well development information for each well is summarized in Table 2-2. 

                                                      
1 Level TROLL® Instrument is a registered trademark of In-Situ, Inc., Fort Collins, Colorado. 
2 RuggedReader® Handheld Computer is a registered trademark of In-Situ, Inc., Fort Collins, Colorado. 
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Table 2-1.  Well Construction Information 

Borehole 
ID 

Total 
Depth  
(ft bgs) 

Permanent Casing and Screen Annulus: Seal and Filter Pack 

Filter 
Pack 
Size 

(mesh) 

Screen 
and 

Casing 
Diameter   

(inch) 

Screen 
Slot 
Size 

(inch) 

Blank 
Casinga Screena 

Sump/ End 
Capa 

Cement 
Surface 

Sealb 

Granular 
Bentonite 

Sealc 

Pellet 
Bentonite 

Seald Filter Packe 

Interval (ft bgs) 

C9738 489.0 4 0.020 +2.00 – 
419.80 

419.80 – 
439.85 

439.85 – 
442.83 0.0 – 9.6 9.6 – 

305.2 

305.2 – 
416.8 416.8 – 

445.9 12 - 20 
445.9 – 
472.4 

C9740 510.7 4 0.020 +2.39 – 
400.24 

400.24 – 
420.27 

420.27 – 
423.25 0.0 – 9.6 9.6 – 

316.7 

316.7 – 
395.5 395.5 – 

426.1 12 - 20 
426.1 – 
510.1 

C9936 356.0 4 0.020 +2.25 – 
293.94 

293.94 – 
314.24 

314.24 – 
317.22 

0.0 – 3.9 3.9 – 9.8 289.6 – 
290.6 

290.6 – 
317.8 12 - 20 

9.8 -10.8 

10.8 – 
289.6 317.8 – 

320.9 320.9 – 
356.0 

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

b. Type I/II/V cement grout 

c. Medium bentonite chips (3/8-in.) 

d. Bentonite pellets (1/4-in.) 

e. Premier silica sand 

+  = above ground surface. 

ft bgs  = feet below ground surface. 

ID  = identification. 
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Table 2-2.  Well Development Information 

Borehole 
ID 

Static Water 
Level Intake 

Depth  
(ft bgs) 

Duration 
(min) 

Average Flow 
Rate  

(gpm) 

Final 
Turbidity 

(NTU) 

Maximum 
Drawdown  

(ft) 

Total 
Gallons 

Pumpeda 

Specific 
Capacity 
(gpm/ft) ft bgs / date 

C9738 
300.4 5/20/2019 332.1 68 15.0 53.2 16.2 1,020 0.9 

300.6 5/21/2019 437.2 128 16.0 3.41 13.0 2,048 1.2 

C9740 
323.4 6/10/2109 413.3 202 9.1 5.66 10.5 1,838 0.9 

324.3 6/11/2019 413.3 153 11.8 3.56 13.0 1,805 0.9 

C9936 292.5 04/25/2019 

302.7 105 13.6 16.7 2.1 1,428 6.6 

302.7 42 6.4 3.79 1.7 269 3.7 

302.7 16b 14.6 - 1.7 234 8.5 

a. Total gallons pumped calculated based on duration and average flow rate unless otherwise noted. 

b. Pumping at this duration was a stress test. 

ft bgs  = feet below ground surface. 

gpm  = gallons per minute. 

ID  = identification. 

min  = minutes. 

NTU  = nephelometric turbidity unit. 



SGW-63811, REV, 0 

2-6 

2.2.1 Well 299-W6-17 (C9738) 
Borehole C9738 was drilled from February 21, 2019 through April 3, 2019 to a TD of 489.0 ft bgs. The 
borehole was drilled using 11 3/4-in. diameter threaded carbon steel casing to a depth of 150.0 ft bgs and 
9 5/8-in. diameter threaded carbon steel casing to a depth of 466.4 ft bgs. Drilling continued with the 
inner drill rods with a 6 1/4-in. bit to a TD of 489.0 ft bgs. Approximately 85 gallons of water was added 
to the borehole during drilling operations in the vadose zone to aid in advancement of the borehole and 
provide dust suppression. 

Eleven groundwater samples were collected and are summarized in Table 2-3. The last groundwater 
sample was collected during the final interval of well development. 

Following placement of the 11 3/4-in. temporary casing, the borehole was logged by Bay West using 
SGLS and NMLS. SGLS logging occurred on February 28, 2019 and March 4, 2019 from ground surface 
to 146.0 ft bgs, and NMLS logging occurred on March 4, 2019 from ground surface to 147.0 ft bgs. 
Following placement of 9 5/8-in. temporary casing, the borehole was logged using SGLS on April 8, and 
April 9, 2019 from 145.0 to 468.01 and NMLS on April 9, 2019 from 146.0 to 300.0 ft bgs. 

A borehole straightness test was successfully performed on April 24, 2019. Well construction took place 
from April 18, 2019 through June 6, 2019. The well was constructed as a 4-in. nominal diameter well 
with 421.80 ft of stainless steel blank casing, 20.05 ft of 20-slot (0.020-in.) screen, and a 2.98 ft sump 
with end cap. The well was placed at 442.83 ft bgs, extending 2.00 feet above ground surface. Stainless 
steel centralizers were installed above and below the screen every 40 ft. From TD to surface, the annulus 
was filled with 16.6-ft of natural fill, 26.5-ft interval of uncoated bentonite pellets, 29.1-ft interval of 
12-20 mesh sand, 111.6-ft interval of 1/4-in. bentonite pellets, 295.6-ft interval of 3/8-in. medium 
bentonite crumbles, and 9.6-ft interval of cement grout. All temporary casing was removed during well 
construction. The protective casing was installed on June 6, 2019. Well construction information is 
summarized in Table 2-1 and documentation is provided in Appendix A. 

Well development occurred from May 20, 2019 through May 21, 2019 using a 1.5-hp Grundfos 
submersible pump. Static water level was measured before well development at 300.4 ft bgs on 
May 20, 2019. Well development is summarized in Table 2-2. 

Table 2-3.  C9738 Groundwater Sample Collection Summary 

Date 
Sample 
Interval 

Sample 
Depth  
(ft bgs) 

Sample 
Method 

Pump 
Rate 

(gpm) 

Volume 
Purged 

(gallons)a 
Turbidity 

(NTU) 

D.O. at 
Sample 

Collection 
(mg/L) 

HEIS 
Number 

03/13/2019 I-001 311.3 Submersible 
Pump 5 663 16.2 9.99 

B3ND77, 
B3ND78, 
B3ND79, 
B3ND80, 
B3ND81, 
B3ND82 
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Table 2-3.  C9738 Groundwater Sample Collection Summary 

Date 
Sample 
Interval 

Sample 
Depth  
(ft bgs) 

Sample 
Method 

Pump 
Rate 

(gpm) 

Volume 
Purged 

(gallons)a 
Turbidity 

(NTU) 

D.O. at 
Sample 

Collection 
(mg/L) 

HEIS 
Number 

03/18/2019 I-002 331.4 Submersible 
Pump 11 611 4.73 11.26 

B3ND83, 
B3ND84, 
B3ND85, 
B3ND86, 
B3ND87, 
B3ND88 

03/19/2019 I-003 350.9 Submersible 
Pump 9 628 9.75 10.00 

B3ND91, 
B3ND92, 
B3ND93, 
B3ND94, 
B3ND95, 
B3ND96 

03/20/2019 I-004 371.3 Submersible 
Pump 9 564 7.77 9.28 

B3ND97, 
B3ND98, 
B3ND99, 
B3NDB0, 
B3NDB1, 
B3NDB2, 
B6NDB3, 
B3NDB4, 
B3NDB5, 
B3NDB6, 
B3NDB7 

03/21/2019 I-005 391.2 Submersible 
Pump 11 900 6.19 9.12 

B3NDB9, 
B3NDC0, 
B3NDC1, 
B3NDC2, 
B3NDC3, 
B3NDC4 

03/25/2019 I-006 411.4 Submersible 
Pump 10 1,179 2.90 7.95 

B3NDC5, 
B3NDC6, 
B3NDC7, 
B3NDC8, 
B3NDC9, 
B3NDD0 

03/26/2019 I-007 431.3 Submersible 
Pump 9 1,191 7.19 7.28 

B3NDD1, 
B3NDD2, 
B3NDD3, 
B3NDD4, 
B3NDD5, 
B3NDD6 
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Table 2-3.  C9738 Groundwater Sample Collection Summary 

Date 
Sample 
Interval 

Sample 
Depth  
(ft bgs) 

Sample 
Method 

Pump 
Rate 

(gpm) 

Volume 
Purged 

(gallons)a 
Turbidity 

(NTU) 

D.O. at 
Sample 

Collection 
(mg/L) 

HEIS 
Number 

04/01/2019 I-008 451.3 Submersible 
Pump 10 983 8.66 5.53 

B3NDD7, 
B3NDD8, 
B3NDD9, 
B3NDF0, 
B3NDF1, 
B3NDF2 

04/03/2019 I-009 466.4 Submersible 
Pump 11 1,371 8.59 6.45 

B3NDF3, 
B3NDF4, 
B3NDF5, 
B3NDF6, 
B3NDF7, 
B3NDF8 

4/04/2019 I-010 479.0 Submersible 
Pump 10 1,432 11.5 6.19 

B3NDF9, 
B3NDH0, 
B3NDH1, 
B3NDH2, 
B3NDH3, 
B3NDH4 

5/21/2019 Post 
Development 437.2b Submersible 

Pump 16 2,048 3.80 7.28 

B3NDK3, 
B3NDK4, 
B3NDK5, 
B3NDK6, 
B3NDK7 

a. Total gallons pumped calculated based on duration and average flow rate unless otherwise noted. 

b. Sample collected during last well development interval. 

D.O.  = dissolved oxygen. 

ft bgs  = feet below ground surface. 

gpm  = gallons per minute. 

HEIS  = Hanford Environmental Information System. 

mg/L  = milligrams per liter. 

NTU  = nephelometric turbidity unit. 
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2.2.2 Well 699-44-70B (C9740) 
Borehole C9740 was drilled from April 8, 2019 through May 14, 2019 to a TD of 510.7 ft bgs. The 
borehole was drilled using 11 3/4-in. diameter threaded carbon steel casing to a depth of 163.7 ft bgs, 
9 5/8-in. diameter threaded carbon steel casing to a depth of 360.9 ft bgs, 7 5/8-in. diameter threaded 
carbon steel casing to a depth of 501.0 ft bgs, and inner drill rods with a 6 1/2-in. bit to a TD of 
510.7 ft bgs. Approximately 60 gallons of water was added to the borehole during drilling operations in 
the vadose zone to aid in the advancement of the borehole and provide dust suppression. 

Eight groundwater samples were collected and are summarized in Table 2-4. One waste sample was 
collected and is summarized in Table 2-5. The last groundwater sample was collected during the final 
interval of well development. One waste sample was collected on April 17, 2019 with HEIS number 
B3ND76. 

Following placement of the 11 3/4-in. temporary casing, the borehole was logged by Bay West using 
SGLS and NMLS. SGLS logging occurred on April 10, 2019 from ground surface to 162.0 ft bgs, and 
NMLS logging occurred on April 10, 2019 from ground surface to 163.0 ft bgs. Following placement of 
the 9 5/8-in. temporary casing the borehole was logged using SGLS on April 23, 2019 from 159.0 to 
360.0 ft bgs, and NMLS logging occurred on April 24, 2019 from 159.0 to 325.0 ft bgs. Following 
placement of the 7 5/8-in. temporary casing the borehole was logged using SGLS on May 16, 2019 from 
349.0 to 498.0 ft bgs. 

A borehole straightness test was successfully performed on May 30, 2019. Well construction took place 
from May 29, 2019 through June 27, 2019. The well was constructed as a 4-in. nominal diameter well 
with, 402.63 ft of stainless steel blank casing, 20.03 ft of 20-slot (0.020-in.) screen, and a 2.98 ft sump 
with end cap. The well was placed at 423.25 ft bgs, extending 2.39 feet above ground surface. Stainless 
steel centralizers were installed above and below the screen every 40 ft. From TD to surface, the annulus 
was filled with a 0.6 ft of natural fill, 84.0-ft interval of 1/4-in. bentonite pellets, 30.6-ft interval of 12-20 
mesh sand, 78.8-ft interval of 1/4-in. bentonite pellets, 307.1-ft interval of 3/8-in. bentonite crumbles, and 
9.6-ft interval of cement grout. All temporary casing was removed during well construction. The 
protective casing was installed on July 1, 2019. Well construction information is summarized in Table 2-1 
and documentation is provided in Appendix B. 

Well development occurred from June 10, 2019 through June 11, 2019 using a 1.5-hp Grundfos 
submersible pump. Well development information is summarized in Table 2-2. Static water level was 
measured before well development at 323.4 ft bgs on June 10, 2019.  

Table 2-4.  C9740 Groundwater Sample Collection Summary  

Date 
Sample 
Interval 

Sample 
Depth 
(ft bgs) 

Sample 
Method 

Pump 
Rate 

(gpm) 

Volume 
Purged 

(gallons)a 
Turbidity 

(NTU) 

D.O. at 
Sample 

Collection 
(mg/L) 

HEIS 
Number 

04/18/2019 I-001 340.2 Submersible 
Pump 3 324 8.40 10.28 

B3NCY8, 
B3NCY9, 
B3ND00, 
B3ND01, 
B3ND02, 
B3ND03 
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Table 2-4.  C9740 Groundwater Sample Collection Summary  

Date 
Sample 
Interval 

Sample 
Depth 
(ft bgs) 

Sample 
Method 

Pump 
Rate 

(gpm) 

Volume 
Purged 

(gallons)a 
Turbidity 

(NTU) 

D.O. at 
Sample 

Collection 
(mg/L) 

HEIS 
Number 

04/29/2019 I-002 396.5 Submersible 
Pump 4 825 8.28 9.21 

B3ND04, 
B3ND05, 
B3ND06, 
B3ND07, 
B3ND08, 
B3ND09 

05/01/2019 I-003 416.5 Submersible 
Pump 4 1,010 19.7 7.90 

B3ND10, 
B3ND11, 
B3ND12, 
B3ND13, 
B3ND14, 
B3ND15 

05/07/2019 I-004 436.6 Submersible 
Pump 3 555 42.3 8.00 

B3ND16, 
B3ND17, 
B3ND18, 
B3ND19, 
B3ND20, 
B3ND21, 
B3ND22, 
B3ND23, 
B3ND24, 
B3ND25, 
B3ND26 

05/08/2019 I-005 457.0 Submersible 
Pump 3 684 101 6.41 

B3ND27, 
B3ND28, 
B3ND29, 
B3ND30, 
B3ND31, 
B3ND32 

05/13/2019 I-006 476.6 Submersible 
Pump 10 1,820 38.3 8.05 

B3ND33, 
B3ND34, 
B3ND35, 
B3ND36, 
B3ND37, 
B3ND38 

05/14/2019 I-007 496.5 Submersible 
Pump 10 1,375 8.69 8.89 

B3ND41, 
B3ND42, 
B3ND43, 
B3ND44, 
B3ND45, 
B3ND46 
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Table 2-4.  C9740 Groundwater Sample Collection Summary  

Date 
Sample 
Interval 

Sample 
Depth 
(ft bgs) 

Sample 
Method 

Pump 
Rate 

(gpm) 

Volume 
Purged 

(gallons)a 
Turbidity 

(NTU) 

D.O. at 
Sample 

Collection 
(mg/L) 

HEIS 
Number 

06/11/2019 Post 
Development 413.3b Submersible 

Pump 12 1,608 9.01 7.32 

B3ND71, 
B3ND72, 
B3ND73, 
B3ND74, 
B3ND75 

a. Total gallons pumped calculated based on duration and average flow rate unless otherwise noted. 

b. Sample collected during last well development interval. 

D.O.  = dissolved oxygen. 

ft bgs  = feet below ground surface. 

gpm  = gallons per minute. 

HEIS  = Hanford Environmental Information System. 

mg/L  = milligrams per liter. 

NTU  = nephelometric turbidity unit. 

 

Table 2-5.  C9740 Waste Characterization Sample Collection Summary  
Date Sample Depth (ft bgs) Sample Method Media HEIS Number 

04/17/2019 338.0 Grab Soil B3ND76 

ft bgs  = feet below ground surface. 

HEIS  = Hanford Environmental Information System. 

 

2.2.3 Well 699-46-61 (C9936) 
Borehole C9936 was drilled from February 20, 2019 through March 18, 2019 to a TD of 356.0 ft bgs. The 
borehole was drilled using 11 3/4-in. diameter threaded carbon steel casing to a depth of 151.0 ft bgs and 
9 5/8-in. diameter welded carbon steel casing to a depth of 341.1 ft bgs and inner drill rods with a 
8 1/2-in. bit to a TD of 356.0 ft bgs.  

Four groundwater samples were collected and are summarized in Table 2-6. One waste sample was 
collected and is summarized in Table 2-7. The last groundwater sample was collected post well 
development. 

Following placement of the 11 3/4-in. temporary casing, the borehole was logged by Bay West using 
SGLS and NMLS. SGLS logging occurred on February 27, 2019 from ground surface to 149.0 ft bgs, and 
NMLS logging occurred on February 28, 2019 from ground surface to 151.3 ft bgs. Following the 
placement of the 9 5/8-in. temporary casing the borehole was logged using SGLS on March 20, 2019 
through March 21, 2019 from 148.0 to 342.0 ft bgs, and NMLS logging occurred on March 21, 2019 from 
150.0 to 292.0 ft bgs. 
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A borehole straightness test was successfully performed on April 8, 2019. Well construction took place 
from April 4, 2019 through April 23, 2019. The well was constructed as a 4-in. nominal diameter well 
with 296.19 ft of stainless steel blank casing, 17.30 ft of 20-slot (0.020-in.) screen, and a 2.98 ft sump 
with end cap. The well was placed at 317.22 ft bgs, extending 2.25 feet above ground surface. Stainless 
steel centralizers were installed above and below the screen every 40 ft. From TD to surface, the annulus 
was filled with a 35.1-ft interval of 3/8-in. medium bentonite chips, 3.1-ft interval of 1/4-in. bentonite 
pellets, 27.2-ft interval of 12-20 mesh sand, 1.0-ft interval of 1/4-in. bentonite pellets, 278.8-ft interval of 
3/8-in. medium bentonite chips, 1.0-ft interval of cement grout, 5.9-ft interval of 3/8-in. medium bentonite 
chips, and 3.9-ft interval of cement grout. All temporary casing was removed during well construction. 
The protective casing was installed on April 22, 2019. Well construction information is summarized in 
Table 2-1 and documentation is provided in Appendix C. 

Well development occurred on April 25, 2019 using a 1.5-hp Grundfos submersible pump. Well 
development information is summarized in Table 2-2. Static water level was measured before well 
development at 292.5 ft bgs on April 25, 2019.  

Table 2-6.  C9936 Groundwater Sample Collection Summary  

Date 
Sample 
Interval 

Sample 
Depth 
(ft bgs) 

Sample 
Method 

Pump 
Rate 

(gpm) 

Volume 
Purged 

(gallons)a 
Turbidity 

(NTU) 

D.O. at 
Sample 

Collection 
(mg/L) 

HEIS 
Number 

03/07/2019 I-001 301.4 Submersible 
Pump 10 1,010 5.72 10.86 

B3NDP9, 
B3NDR0, 
B3NDR1, 
B3NDR2, 
B3NDR3, 
B3NDR4 

03/13/2019 I-002 322.0 Submersible 
Pump 11 721 7.56 11.36 

B3NDR5, 
B3NDR6, 
B3NDR7, 
B3NDR8, 
B3NDR9, 
B3NDT0, 
B3NDT1, 
B3NDT2, 
B3NDT3, 
B3NDT4, 
B3NDT5 

03/18/2019 I-003 341.1 Submersible 
Pump 11 594 8.30 9.29 

B3NDT9, 
B3NDV0, 
B3NDV1, 
B3NDV2, 
B3NDV3, 
B3NDV4 
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Table 2-6.  C9936 Groundwater Sample Collection Summary  

Date 
Sample 
Interval 

Sample 
Depth 
(ft bgs) 

Sample 
Method 

Pump 
Rate 

(gpm) 

Volume 
Purged 

(gallons)a 
Turbidity 

(NTU) 

D.O. at 
Sample 

Collection 
(mg/L) 

HEIS 
Number 

04/25/2019 Post 
Development 302.7b Submersible 

Pump 

13.6 

1,697 3.79 10.37 

B3NDX9, 
B3NDY0, 
B3NDY1, 
B3NDY2, 
B3NDY3 

6.4 

a. Total gallons pumped calculated based on duration and average flow rate unless otherwise noted. 

b. Sample collected post well development. 

D.O.  = dissolved oxygen. 

ft bgs  = feet below ground surface. 

gpm  = gallons per minute. 

HEIS  = Hanford Environmental Information System. 

mg/L  = milligrams per liter. 

NTU  = nephelometric turbidity unit. 

 

Table 2-7.  C9936 Waste Characterization Sample Collection Summary  
Date Sample Depth (ft bgs) Sample Method Media HEIS Number 

03/14/2019 326.0 Grab Soil B3NDY4 

ft bgs  = feet below ground surface. 

HEIS  = Hanford Environmental Information System. 
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3 Geologic Observations  
This section summarizes the general geology in the 200 West Area near the new well locations, and 
presents the stratigraphy encountered during the drilling of each well. 

3.1 Geology of the 200-ZP-1 Operable Unit 
The major stratigraphic units encountered during drilling in the 200-ZP-1 OU are sand and gravel of the 
Hanford formation and/or surficial deposits, sand and silty sand of the Cold Creek unit (CCU), sand and 
gravel of the Ringold Formation, member of the Wooded Island - unit E (Rwie), clay and silt of the 
Ringold Formation, member of Wooded Island - lower mud unit (RLM), sand and gravel of Ringold 
Formation, member of the Wooded Island - unit A (Rwia), and basalt of the Columbia River Basalt 
Group.  

Holocene eolian deposits at the surface are considered recent deposits and are present across most of the 
Hanford Site. These deposits consist of a discontinuous veneer of silty sand or backfill mixtures of sand 
and gravel. The Hanford formation underlies any anthropogenically-disturbed sediment and largely 
consists of cataclysmic flood deposits related to episodic ice dam failures at glacial Lake Missoula that 
resulted in varying grain size from high-energy gravel rich deposits to low-energy silts and sands. 
Floodwaters scoured hundreds of miles of the Columbia River Flood basalts, resulting in sediments 
predominately composed of sandy gravel or gravelly sand lithology, and occasionally finer lithology 
formed from slackwater facies. The sand fraction consists of loose, fine-to-course-grained sand, 
composed of, on average, 50% mafic-rich minerals and 50% silicates. This gives many of the Hanford 
formation sediments a “salt and pepper” appearance (DOE/RL-2002-39, Standardized Stratigraphic 
Nomenclature for Post-Ringold Formation Sediments Within the Central Pasco Basin).  

The CCU disconformably underlies the Hanford formation within the area. The CCU is generally 
fine-grained calcareous sediments and represent mainstream alluvial, calcic paleosol, side stream alluvial, 
colluvial, and overbank-aeolian environments. 

Disconformably underlying the CCU is the Ringold Formation. The Ringold Formation, in the project 
area, comprises the deepest portion of the sedimentary sequence and consists of (in descending order): 
semi consolidated fluvial silt, sand, and mostly gravels of Rwie; paleosol and lacustrine clay and silt 
of the RLM; and quartz-feldspar-lithic gravel, sand, and paleosols of the basal Rwia. The RLM underlies 
sediments of the Rwie and consists of fluvial overbank sediments, paleosols, lacustrine silt and clay 
deposits, and minor sand and gravel lenses. The RLM extends under the south, west, and central portion 
of the 200 West Area. However, the RLM is eroded away along the northern border of the 200 West Area 
and is absent in a north-south oriented channel extending from the coal plant to the northeast corner of the 
200 West Area. The RLM is the base of the unconfined aquifer and was only encountered at C9740. The 
Rwia underlies sediments of the RLM in various thicknesses and extends to the top of the Columbia River 
Basalt Group. 

Underlying the 200-ZP-1 OU is the Elephant Mountain Member of the Saddle Mountains Basalt. The 
uppermost surface of the Elephant Mountain Member basalt is considered the base of the suprabasalt 
aquifer system (bedrock) because of its low permeability relative to the overlying sediments.  

3.2 Borehole Geology  
The following discussion focuses on the geologic conditions encountered at individual boreholes. Copies 
of the original borehole logs are presented in Appendices A, B, and C.  
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Stratigraphic unit contacts included in this document are based on field drill cuttings examination 
(i.e., lithology, texture, color, reaction to 10% dilute hydrochloric acid [HCl], etc.) and drilling 
observations (i.e., drill rate) in the field. As such, the unit contacts included herein should not be 
considered final. It should be noted that geologic field descriptions of Air Rotary drill cuttings may not 
be completely representative of the geologic formation due to sorting, crushing, and binding as the 
cuttings exit the borehole. Final stratigraphic unit contact depths will be determined during data review 
and will incorporate the field observations, borehole geophysical logging information, and regional 
stratigraphic interpretations. The basis for the field stratigraphic unit contacts is included in the individual 
borehole summaries below. 

3.2.1 Borehole Geology for C9738 (299-W6-17) 
Stratigraphic units encountered during drilling of C9738 were the Hanford formation, CCU, Rwie, and 
basalt. Recovered sediments from C9738 are primarily sand, sandy gravel, gravel, and gravelly sand. 

The sediments encountered from ground surface to 95.0 ft bgs consist of Hanford formation sand, sandy 
gravel, gravel, and gravelly sand. Sand is present from ground surface to 10.0 ft bgs with sandy gravel 
present from 10.0 to 20.0 ft bgs. The sand is composed of 95% sand and 5% silt. Sandy gravel present 
from 10.0 to 20.0 ft bgs contains 30 to 75% gravel, 20 to 65% sand, and 5% silt. Sand content in the 
sediment decreases at 20.0 ft bgs and gravel is present until 40.0 ft bgs. The gravel consists of 
90% gravel, 5% sand, and 5% silt. At 40.0 ft bgs alternating layers of sand and sandy gravel are present 
until 80.0 ft bgs. Sand is present from 40.0 to 55.0 ft bgs and 60.0 to 70.0 ft bgs with sandy gravel 
encountered from 55.0 to 60.0 ft bgs and 70.0 to 80.0 ft bgs. The sand layers are composed of 90 to 95% 
sand, 5 to 10% gravel, and up to 5% silt. The sandy gravel layers encountered from 55.0 to 60.0 ft bgs and 
70.0 to 80.0 ft bgs are composed of 30 to 40% gravel, 60 to 65% sand, and up to 5% silt. At 80.0 ft bgs 
gravelly sand is encountered and is present until 95.0 ft bgs. The gravelly sand is composed of 25% gravel 
and 75% sand. The gravels within the Hanford formation are moderately sorted, subangular to subround 
clasts ranging from very fine to very coarse pebbles with occasional small cobbles encountered from 40.0 
to 80.0 ft bgs. The gravels are 90% mafic in composition decreasing with depth to 50% mafic in 
composition at 80.0 ft bgs. The sands within the Hanford formation are moderately sorted, very fine to 
fine grained, consisting of 95% mafic grains that decrease with depth to 50% mafic grains at 55.0 ft bgs.  
The Hanford formation sediments have no reaction to HCl and are predominantly olive brown (2.5Y 4/3) 
to dark olive brown (2.5Y 3/3) in color. 

The Hanford formation to CCU contact is interpreted to be at 95.0 ft bgs where there is an increase of silt 
and carbonate cementation. The CCU extends to 145.0 ft bgs and consists of sand, silty sand, and sandy 
silt. The sediments in the CCU displayed a weak to HCl and are predominately olive brown (2.5Y 4/3) 
in color. Sand is present from 95.0 to 115.0 ft bgs and contains trace gravels and up to 5% silt. The silt 
content increases with depth and silty sand is encountered from 115.0 to 125.0 ft bgs. The silty sand is 
composed of 60% sand and 40% silt. The silt in the sediment increases to 75% at 125.0 ft bgs and sandy 
silt is present until 145.0 ft bgs. The sand grains within the CCU are moderately to well sorted, very fine 
to coarse grained with 25% mafic grains increasing to 60% mafic grains at 125.0 ft bgs. The silt within 
the CCU has a medium plasticity. 

The CCU to Rwie contact is interpreted to be at 145.0 ft bgs where there is no longer carbonate 
cementation and the sediments have no reaction to HCl. Slightly silty sand is present from 145.0 to 
150.0 ft bgs. The slightly silty sand is composed of 5% gravel, 80% sand, and 15% silt and is dark olive 
brown (2.5Y 3/3) in color. The gravel increases at 150.0 ft bgs and gravelly silty sand is present until 
155.0 bgs. The gravelly silty sand is made up of 10% gravel, 60% sand, and 30% silt and is light olive 
brown (2.5Y 5/4) in color. Sandy gravel is encountered at 155.0 ft bgs and continues to 160.0 ft bgs. The 
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sandy gravel is made up of 30% gravel, 60% sand and 10% silt. At 160.0 ft bgs gravelly sand is present 
until 175.0 ft bgs. The gravelly sand is composed of 20 to 25% gravel, 70 to 75% sand, 5 to 10% silt, and 
is olive brown (2.5Y 4/3) to light olive brown (2.5Y 5/4) in color. Gravel in the sediment increases at 
175.0 ft bgs and gravel is present until 190.0 ft bgs. The gravel contains 15 to 20% sand and up to 5% silt. 
The gravel is olive brown (2.5Y 4/3) in color. From 190.0 to 210.0 ft bgs sandy gravel is present and 
consists of 75% gravel, 25% sand and trace silt. The sandy gravel is light olive brown (2.5Y 5/4) in color. 
The gravels from 145.0 to 210.0 are poor to moderately sorted, subangular to round clasts ranging from 
very fine to very coarse pebbles that are 50 to 90% mafic in composition. The sands encountered in the 
sediments from 145.0 to 210.0 ft bgs are well to moderately sorted, very fine to very coarse grained, with 
25 to 60% mafic grains. The silt encountered has a medium plasticity from 150.0 to 155.0 ft bgs. 

From 210.0 to 305.0 ft bgs alternating layers of gravel and gravelly sand are present with two layers of 
sandy gravel encountered from 260.0 to 270.0 ft bgs and 290.0 to 295.0 ft bgs. The gravel is present from 
210.0 to 215.0 ft bgs, 225.0 to 230.0 ft bgs, 240.0 to 260.0 ft bgs, 270.0 to 280.0 ft bgs, 285.0 to 290.0 ft 
bgs, and 295.0 to 305.0 ft bgs. The gravelly sand is present from 215.0 to 225.0 ft bgs, 230.0 to 240.0 ft 
bgs, and 280.0 to 285.0 ft bgs. The gravel is composed of 85 to 90% gravel, 5 to 10% sand, and up to 5% 
silt. The gravelly sand is composed of 15 to 25% gravel, 75 to 80% sand and up to 5% silt. The sandy 
gravel is composed of 45 to 70% gravel and 30% to 55% sand. The gravels encountered from 210.0 to 
305.0 ft bgs are poorly to moderately sorted, subangular to round clasts, ranging from very fine to very 
coarse pebbles that are 40 to 50% mafic in composition. The sands encountered are moderately sorted, 
very fine to very coarse grained with 40 to 50% mafic grains. The sediments encountered from 210.0 to 
305.0 ft bgs are light olive brown (2.5Y 5/4), olive brown (2.5Y 4/4), and dark olive brown (2.5Y 3/3) in 
color. 

Silty gravel is encountered from 305.0 to 310.0 ft bgs and is composed of 70% gravel, 10% sand, and 
20% silt. At 310.0 to 315.0 ft bgs sandy gravel is present and is composed of 75% gravel, 20% sand, and 
5% silt. Gravel is encountered at 315.0 ft bgs until 325.0 ft bgs and is composed of 85 to 90% gravel, 
10% sand and up to 5% silt. The silt content in the sediment increases at 325.0 ft bgs and silty sandy 
gravel is present until 330.0 ft bgs and is composed of 40% gravel, 45% sand, and 15% silt. From 330.0 
to 335.0 ft bgs gravel is present and contains 10% sand and 5% silt. The sand content in the sediment 
increases at 335.0 ft bgs and sandy gravel is present until 355.0 ft bgs. The sandy gravel is composed of 
60 to 79% gravel and 21 to 40% sand. The gravels encountered from 305.0 to 355.0 ft bgs are moderately 
sorted, subangular to subround clasts, ranging from very fine to very coarse pebbles with occasional small 
cobbles encountered from 315.0 to 355.0 ft bgs. The gravels are 20 to 40% mafic in composition. Sands 
encountered from 305.0 to 355.0 ft bgs are poorly to moderately sorted, very fine to very coarse grained, 
with 25 to 40% mafic grains. The sediments encountered from 305.0 to 355.0 ft bgs are olive brown 
(2.5Y 4/4), and light olive brown (2.5Y 5/3) in color. 

Gravel is encountered from 355.0 to 479.0 ft bgs and contains 5 to 10% sand and up to 5% silt. The 
gravel is moderately sorted, subround to round clasts ranging from very fine to very coarse pebbles with 
occasional small cobbles that are 25 to 95% mafic in composition. The sand fraction is moderately sorted, 
coarse to very coarse grained with 25to 95% mafic grains. As the mafic content in the gravel increases 
with depth the gravel changes from dark olive brown (2.5Y 3/3) in color at 435.0 ft bgs to very dark 
grayish brown (2.5Y 3/2), to dark olive brown (2.5Y 3/3) at 450.0 ft bgs, to olive gray (2.5Y 4/2) at 
465.0 ft bgs, to dark olive gray (2.5Y 3/2) at 470.0 ft bgs, to very dark gray (2.5Y 3/1) at 475.0 ft bgs.  

The basalt was encountered at 479.0 ft bgs. The basalt showed blue/green clay-like weathering and trace 
vesicles. The basalt is black (2.5Y 5/1) in color and drilling continued in the basalt until TD was reached 
at 489.0 ft bgs. 
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3.2.2 Borehole Geology for C9740 (699-44-70B) 
Stratigraphic units encountered during drilling of C9740 were the Hanford formation, CCU, Rwie, RLM, 
and basalt. Recovered sediments from C9740 are primarily gravel, gravelly sand, sandy gravel, and sand. 

The sediments encountered from ground surface to 75.0 ft bgs consist of Hanford formation silty gravel, 
gravel, gravelly sand, and sandy gravel. Silty gravel is present from ground surface to 15.0 ft bgs with 
gravel present from 15.0 to 20.0 ft bgs. The silty gravel is composed of 75% gravel, 10% sand, and 15% 
silt. Gravel present from 15.0 to 20.0 ft bgs contains 10% sand and 5% silt. Alternating layers of gravelly 
sand and sandy gravel are present from 20.0 to 75.0 ft bgs. Gravelly sand is present from 20.0 to 25.0 ft 
bgs and 30.0 to 55.0 ft bgs. The sandy gravel is present from 25.0 to 30.0 ft bgs, and 55.0 to 75.0 ft bgs. 
The gravelly sand is composed of 10 to 20% gravel, 70 to 85% sand, and 5 to 10% silt. The sandy gravel 
is composed of 35 to 40% gravel, 50 to 65% sand, and up to 10% silt. The gravels in the Hanford 
formation are poorly to moderately sorted, angular to subround clasts, ranging from very fine to coarse 
pebbles that are 50 to 75% mafic in composition. The sands within the Hanford formation are moderately 
sorted, very fine to very coarse grained, and are 25 to 75% mafic in composition. Sediments in the 
Hanford formation are olive brown (2.5Y 4/3), dark grayish brown (2.5Y 4/2), and olive gray (5Y 5/2) in 
color. 

The Hanford formation to CCU contact is interpreted to be at 75.0 ft bgs where there is an increase of silt 
and carbonate cementation. The CCU extends to 200.0 ft bgs and consists of alternating layers of sand 
and slightly silty sand. The CCU sediments displayed a strong reaction to HCl. Sand is present from 75.0 
to 80.0 ft bgs, 90.0 to 115.0 ft bgs, 120.0 to 125.0 ft bgs, and 130.0 to 195.0 ft bgs. Slightly silty sand is 
present from 80.0 to 90.0 ft bgs, 115.0 to 120.0 ft bgs, 125.0 to 130.0 ft bgs, and 195.0 to 205.0 ft bgs. 
The sand present from 75.0 to 80.0 ft bgs is composed of trace gravel, 90% sand, and 10% silt. The 
slightly silty sand present from 80.0 to 90.0 ft bgs is composed of 80% sand, and 20% silt. The sand 
present from 90.0 to 115.0 ft bgs is composed of up to 5% gravel, 90 to 95% sand, and 5% silt. The 
slightly silty sand present from 115.0 to 120.0 ft bgs is composed of 5% gravel, 84% sand, and 11% silt. 
The sand present from 120.0 to 125.0 ft bgs is composed of 95% sand, and 5% silt. The slightly silty sand 
present from 125.0 to 130.0 ft bgs is composed of 89% sand, and 11% silt. The sand present from 130.0 
to 195.0 ft bgs is composed of up to 9% gravel, 91 to 95% sand, and up to 5% silt. The slightly silty sand 
encountered at 195.0 ft bgs is composed of 87% sand, and 13% silt. The gravels encountered within the 
CCU are moderately to well sorted, angular to subangular clasts, ranging from very fine to medium 
pebbles that are 10 to 50% mafic in composition. The sands encountered within the CCU are moderately 
to well sorted, very fine to medium grained, and are 50 to 65% mafic in composition. The silt within the 
CCU displayed a low to medium plasticity. The CCU sediments are yellowish brown (2.5Y 6/4), light 
yellowish brown (2.5Y 6/4), light olive brown (2.5Y 5/4), and grayish brown (2.5Y 5/2) in color. 

The CCU to Rwie contact is interpreted to be at 200.0 ft bgs where organic remnants were encountered. 
The slightly silty sand continues to 205.0 ft bgs where silty sand is present. The silty sand is composed of 
trace gravel, 75% sand, and 25% silt. The silty sand continues to 210.0 ft bgs where there is an increase in 
gravel and gravelly silty sand is encountered. The gravelly silty sand extends to 215.0 ft bgs and is 
composed of 10% gravel, 60% sand, and 30% silt. From 215.0 to 225.0 ft bgs silty sand is present and is 
composed of trace gravels, 60% sand, and 40% silt. As gravel increases and silt decreases at 225.0 ft bgs, 
slightly silty gravelly sand is present until 240.0 ft bgs. The slightly silty gravelly sand is composed of 10 
to 20% gravel, 65 to 70% sand, and 15 to 20% silt. As silt continues to decrease with depth, gravelly sand 
is encountered 240.0 ft bgs and continues to 250.0 ft bgs. The gravelly sand is composed of 10 to 15% 
gravel, 80 to 85% sand, and 5% silt. Gravel percentage in the sediment continues to increase with depth 
and sandy gravel is encountered from 250.0 to 255.0 ft bgs and gravel is present from 255.0 to 345.0 ft 
bgs. The sandy gravel is composed of 35% gravel, 65% sand, trace silt and is olive brown (2.5Y 4/4) in 
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color. The gravel present from 255.0 to 345.0 ft bgs is composed of 80 to 95% gravel, 5 to 15% sand, and 
up to 10% silt. The gravels encountered within the Rwie are poorly to moderately sorted, subangular to 
round clasts, ranging from very fine to very coarse pebbles with occasional small cobbles encountered 
from 255.0 to 345.0 ft bgs. The gravels are 60% mafic in composition decreasing to 10% to 25% mafic 
from 255.0 to 345.0 ft bgs. The sands encountered within the Rwie are well sorted, very fine to very 
coarse grained that are 60% mafic in composition decreaseing to 10 to 25% mafic in composition from 
255.0 to 345.0 ft bgs. The Rwie sediments are light olive brown (2.5Y 5/4), olive brown (2.5Y 4/4), and 
light yellowish brown (2.5Y 6/3) in color. 

The transition from the Rwie to RLM is interpreted to start at 345.0 ft bgs where there is an increase in 
silt and silty gravel is encountered. The silty gravel is composed of 60% gravel, 15% sand, 25% silt and is 
olive brown (2.5Y 4/4) in color. The gravel is moderately sorted, subround to round clasts ranging from 
very fine to very coarse pebbles that are 10% mafic in composition. The sand is well sorted very fine to 
coarse grained that is 25% mafic in composition. The silt is nonplastic and has no reaction to HCl. Sandy 
silt is present from 350.0 to 390.0 ft bgs and is composed of trace gravels, 30% sand, 70% silt that is light 
yellowish brown (2.5Y 6/3) in color. The sand is well sorted, very fine to medium grained that is 25% 
mafic in composition. The silt displays low to medium plasticity and is approximately 20% clay. 

The transition from the RLM to the Rwia is interpreted to start at 390.0 ft bgs where silty gravel is 
encountered. The silty gravel is composed of 65% gravel, 15% sand, 20% silt and is olive gray (5Y 5/2) 
in color. The silt decreases at 395.0 ft bgs and silty sandy gravel is encountered. The silty sandy gravel is 
composed of 70% gravel, 15% sand, and 15% silt. The gravel percentage in the sediment increases with 
depth and gravel is encountered at 405.0 and continues to 497.0 ft bgs. The gravel is composed of 80 to 
95% gravel, 5 to 10% sand, and up to 10% silt. The gravels within the Rwia are poorly to moderately 
sorted, subround to round clasts ranging from very fine to very coarse pebbles that are 10% mafic at 
390.0 ft bgs and up to 98% mafic at 495.0 ft bgs. The sands within the Rwia are well sorted, very fine to 
very coarse grained with mafic content increasing from 40% at 390.0 ft bgs to 100% at 495.0 ft bgs. The 
silt encountered is nonplastic and has no reaction to HCl. The sediments of the Rwia are olive gray 
(5Y 5/2), light olive brown (2.5Y 5/3), and olive brown (2.5Y 4/4) in color. 

Basalt is encountered at 497.0 ft bgs. The basalt is black (5Y 2.5/1) in color and competent with no 
apparent signs of weathering. The basalt was broken from drilling into angular, 3 to 14mm sized cuttings. 
Drilling in the basalt continued until TD was reached at 510.7 ft bgs. 

3.2.3 Borehole Geology for C9936 (699-46-61)  
Stratigraphic units encountered during drilling of C9936 were the Hanford formation and basalt. 
Recovered sediments from C9936 are primarily sand, sandy gravel, gravelly sand, and gravel. 

The sediments encountered from ground surface to 345.0 ft bgs consist of Hanford formation sand, sandy 
gravel, gravelly sand, and gravel. Recovered sediments display a reaction to HCl from ground surface to 
10.0 ft bgs, at 200.0 to 205.0 ft bgs, and once more at 235.0 to 240.0 ft bgs. Sand is present from ground 
surface to 10.0 ft bgs, consisting of 2% gravel, 88% sand, 10% silt and is olive brown in color (2.5Y 4/4). 
From 10.0 to 30.0 ft bgs sandy gravel is encountered and changes in color to a light olive brown 
(2.5Y 5/3). Within the sandy gravel present a gravelly sand interval is encountered from 15.0 to 20.0 ft 
bgs. The sandy gravel from 10.0 to 15.0 ft bgs and 20.0 to 30.0 ft bgs consists of 45% gravel, 50 to 52% 
sand, and 3 to 5% silt. The gravelly sand from 15.0 to 20.0 ft bgs decreases in gravel to 27%, increases to 
70% sand and has 3% silt. Gravels encountered from ground surface to 30.0 ft bgs are moderately sorted, 
angular to subangular clasts, ranging from very fine to very coarse pebbles that are 75% to 90% mafic in 
composition. The sands encountered are moderately sorted, very fine to very coarse grained, with 70 to 
75% mafic grains. All silt from ground surface to 30.0 ft bgs is non-plastic. 
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Gravel is encountered from 30.0 to 40.0 ft bgs, made up of 80% gravel, 20% sand, and trace amounts of 
silt and is light olive brown (2.5Y 5/3) in color. From 40.0 to 45.0 ft bgs, sand is present consisting of 5% 
gravel, 90% sand, and 5% silt. The sand from 40.0 to 45.0 ft bgs changes in color to an olive brown 
(2.5Y 4/3). From 45.0 to 65.0 ft bgs, sandy gravel is present and consists of 30% gravel, 70% sand, and 
trace silt. At 60.0 ft bgs, gravel increases and sand decreases, to 60 and 40%, respectively. The sandy 
gravel from 45.0 to 65.0 ft bgs changes to light olive brown in color (2.5Y 5/3). From 65.0 to 70.0 ft bgs, 
gravelly sand is encountered and consists of 10% gravel, 90% gravel, and trace silt. The color of the 
gravelly sand changed to light olive brown (2.5Y 5/4). Gravels encountered from 30.0 to 70.0 ft bgs are 
moderately to well sorted, angular to subangular clasts ranging from very fine to very coarse pebbles that 
are 50 to 90% mafic in composition. The sands encountered are moderately sorted, very fine to very 
coarse grained with 50 to 75% mafic grains. 

Sand is encountered from 70.0 to 145.0 ft bgs and is light olive brown (2.5Y 5/4) in color. The sand is 
composed of 2 to 5% gravel, 95 to 98% sand and trace silt. The gravel fraction consists of poorly sorted, 
angular to sub-angular, very fine to very coarse pebbles. The composition of the gravel fraction remains 
50% mafic all throughout the sand. Sand grains in the sand fraction are coarse on average and range from 
fine to very coarse. The sand is well-sorted, 50% mafic, and has angular to sub-angular grains. The gravel 
fraction becomes moderately sorted at 95.0 ft bgs and is well-sorted at 130.0 ft bgs within the sand 
interval. From 95.0 to 145.0 ft bgs, the gravel fraction ranges from very fine to fine with an occasional 
medium pebble. At 95.0 ft bgs the sand interval increased to 70% mafic in composition. The sand 
interval’s composition slightly changed at 130.0 ft bgs to 2% gravel and 98% sand but returns to 5% 
gravel and 95% sand at 140.0ft bgs. 

Sandy gravel is encountered from 145.0 to 250.0 ft bgs with a layer of gravelly sand from 190.0 to 
195.0 ft bgs and a gravel interval from 205.0 to 210.0 ft bgs. The sandy gravel interval at 145.0 ft bgs 
consists of 40 to 60% gravel, 40 to 60% sand, and trace silt. From 190.0 ft bgs to 195.0 ft bgs, the 
gravelly sand consists of 15% gravel, 80% sand, and 5% silt. From 205.0 to 210.0 ft bgs the gravel 
interval consists of 90% gravel, 8% sand, and 2% silt. The sandy gravel from 195.0 to 205.0 ft bgs 
consists of 70% gravel, 25% sand, and 5% silt. From 210.0 to 235.0 ft bgs, the sandy gravel consists of 
75% gravel, 25% sand and trace silt. The sandy gravel consists of 40% gravel, 60% sand and trace silt at 
235.0 ft bgs and returns to 75% gravel, 25% sand and trace silt at 240.0 ft bgs. The gravels encountered 
from 145.0 to 250.0 ft bgs are moderately sorted, angular to subround clasts, ranging from very fine to 
coarse pebbles that are 50 to 60% mafic in composition. The sands encountered are moderate to well 
sorted, very fine to very coarse grained with 50% mafic grains. The recovered sediments from 195.0 to 
250.0 ft bgs are dark grayish brown (2.5Y 4/2) in color. 

From 250.0 to 255.0 ft bgs, gravelly sand is present, consisting of 10% gravel, 80% sand and 10% silt. 
The gravelly sand interval is olive brown (2.5Y 4/3) in color. From 255.0 to 260.0 sandy gravel is present 
and is dark grayish brown (2.5Y 4/2) in color. The sandy gravel consists of 50% gravel, 45% sand, and 
5% silt. Alternating layers of gravel, gravelly sand, and sandy gravel are encountered from 260.0 to 
345.0 ft bgs. From 260.0 to 280.0 gravel is present and consists of 80 to 90% gravel, 10 to 20% sand, and 
up to 5% silt. At 275.0 ft bgs the color changes to light olive brown (2.5Y 5/3). From 280.0 to 285.0 
gravelly sand is encountered consisting of 10% gravel, 90% sand, and trace silt. The gravelly sand 
interval is light brownish gray (2.5Y 6/2). Gravel is encountered from 285.0 to 300.0 ft bgs and is light 
brownish gray (2.5Y 6/2) in color. The gravel ranges from of 90 to 95% gravel, 5 to 10% sand and up to 
5% silt. From 300.0 to 340.0 ft bgs, sandy gravel is present and consists of 30% gravel, 70% sand, and 
trace silt. The sandy gravel is olive brown (2.5Y 4/3) in color. At 305.0 the sandy gravel changes to 
75% gravel, 20% sand, and 5% silt. From 310.0 to 330 ft bgs, gravel ranges from 30 to 40%, sand ranges 
from 60 to 70% and trace silt is present. At 330.0 ft bgs, the sandy gravel consists of 70% gravel, 25% 
sand, and 5% silt. At 330.0 ft bgs the sandy gravel changes color to dark olive brown (2.5Y 3/3). The 
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gravels encountered from 250.0 to 340.0 ft bgs are moderately to well sorted, very fine to coarse pebbles 
that are 40 to 50% mafic in composition. The sands encountered are well sorted, angular to subangular 
grains that are 40 to 50% mafic in composition. 

Gravel is encountered from 340.0 to 345.0 ft bgs and consists of 85% gravel, 15% sand, and trace silt. 
The gravel fraction is poorly sorted, very fine to coarse, angular to round pebbles and is 50% mafic in 
composition. The sand fraction is well sorted, angular to subangular, fine to very coarse grained, and 50% 
mafic in composition. Some basalt present and the color changes to dark grayish brown (2.5Y 4/2). Basalt 
is encountered at 345.0 ft bgs. The basalt is black (2.5Y 2.5/1) in color and shows no apparent 
weathering. The basalt was broken from drilling into angular, 4 to 30 mm sized cuttings. Drilling in the 
basalt continued until TD was reached at 356.0 ft bgs. 
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4 Waste Management 
Waste generated during the activities described in this document were managed in accordance with 
DOE/RL-2009-124, 200 West Pump and Treat Operations and Maintenance Plan (TPA-0794) 
(Appendix B, “Waste Management Plan for the 200 West Pump and Treat”) and was characterized to the 
extent necessary to meet the requirements of DOE/RL-2009-80, Investigation Derived Waste Purgewater 
Management Work Plan, and DOE/RL-2011-41, Hanford Site Strategy for Management of Investigation 
Derived Waste. Waste generated throughout performance of this project include drill cuttings from both 
the vadose zone and groundwater saturated zone, and miscellaneous solid waste such as sampling 
equipment, plastic, paper, and personal protective equipment.  

All vadose zone drill cuttings from above the historic high water mark were placed on sheets of plastic 
to dry. Cuttings were surveyed by RCT and Industrial Hygiene personnel and were determined to meet 
Return to Earth criteria. These cuttings were then spread around the well location at the completion of 
well activities. Miscellaneous solid waste associated with vadose zone cuttings, including nitrile gloves, 
plastic bags, and other waste associated with sampling activities, were contained in black plastic bags and 
placed in the designated roll off box.  

All drill cuttings collected at or below the water table were released into tip dumpsters, dewatered, and 
placed in designated waste roll off boxes. Dewatered fluid was treated as purgewater. Water-absorbing 
crystals were spread over the dewatered drill cuttings to absorb free liquids, allowing the waste container 
to be designated as solid waste. All waste was managed as investigation-derived waste and surveyed by 
RCTs and industrial hygiene personnel prior to transfer and disposal at the Environmental Restoration 
Disposal Facility. 

Purgewater and decontamination fluids were collected and contained at the well head until it was 
transported to the Modular Storage Unit.  
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5 Civil Survey 
The well locations were surveyed in accordance with applicable procedures. Vertical survey data were 
recorded using North American Vertical Datum of 1988 (NAVD88) and the horizontal coordinates were 
recorded using the Washington State Plane (South Zone) North American Datum of 1983 (NAD83), with 
the 1991 adjustment for horizontal coordinates. Surveyed coordinates and elevation for each well are 
presented in Table 1-1 and survey data reports are included in Appendices A, B, and C, for each 
respective well. 
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6 Well Acceptance 
Well acceptance is the final step in the well construction process and represents confirmation of meeting 
requirements of the work scope. Well acceptance also serves as the contractual completion of the finished 
product.  

Representatives from CHPRC and Yellow Jacket (drilling contractor) participated in the acceptance 
inspection for C9936 on May 2, 2019, and the inspection for C9738 and C9740 on July 11, 2019. Final 
well acceptance was documented by completion of a checklist and signatures from representatives of the 
drilling contractor and CHPRC. A Quality Assurance Work Site Assessment form was prepared for each 
well to document well acceptance. 
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WELL SUMMARY SHEET Page_l of .6. 

Well ID : C9738 Well Name: 299-W6-17 Start Date: 2/21/2019 
Project: Install 3 Wells in 200-ZP-1 OU Location: 600 m North of T-Plant Finish Date: 6/6/2019 

CONSTRUCTION DATA GEOLOGIC/HYDROLOGIC DATA 1.---------------------Depth in1----~---------------1 
Description Diagram Feet Graphic Lithologic Description (ft bgs) 

Concrete Pad: 0.5 ft 
above ground surface (ags) 

6-in. Protective Casing: 
3.00 ft ags - 2.00 ft 

below ground surface (bgs) 

Type 1/11 Portland Cement Grout: 
0.0- 9.6 ft bgs 

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

2.00 ft ags - 419.80 ft bgs ----i--i;.~~ 

Medium Bentonite Crumbles: 
9.6 - 305.2 ft bgs 

Stainless steel centralizer 
installed above and below --~--.--CJ 

screen and every 40 ft 

Reported By: 
Beth Morter 

Print Name 

Reviewed By: 
~ 1cl N ·,?t,,e_ 1{; CWl~± 

Print Name 

0 

10 

20 

30 

40 

50 

60 

Geologist 

Title 

k}t,{ ( (oorz.d1.-Ja..tl,~ 
Title 

Log 

0.0 - 10.0 Sand S 

Gravel sG 

pr.d·ch1----------------~ 
-~~t-:J.-----------------::11.~J~- 20.0 - 40.0 Gravel G 
L _") < 
f•'-,C~,-.1---------------(-<'f.:.::r. 
~~1-----------------

['"~\y· 
~~cJ~~m~~-----------------1 

y \ r"-
~rq•.:--;; 40.0 - 55.0 Sand (S) 
~:;\:~ :_:~: .: ;\ ~:: 

1-------------------1 

Gravel sG 

~::tJ{~J: 60.0 - 70.0 Sand (S) 

~l!llll!l------------------1 
~~~ ~14/2019 

Signature Date 

yd,~ W-_zt,[/CJ 
Date 

For Office Use Only 
ORDocType: WMU Code(s): 

A-6003-643 (REV 2) 
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WELL SUMMARY CONTINUATION SHEET Page.l of Q 

Well ID: C9738 Wel1Narne:299-W6-17 Project : Install 3 Wells in 200-ZP-1 OU 
CONSTRUCTION DATA GEOLOGIC/HYDROLOGIC DATA 1---------------~--------1Depth in1----~-------------------i 

Description 

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

Diagram 

2.00 ft ags - 419.80 ft bgs --~~~ 

Medium Bentonite Crumbles: 
9.6 - 305.2 ft bgs 

Feet Graphic 
Log 

Lithologic Description (ft bgs) 

70 
·.'.{,(=;::/) 60.0 - 70.0 Sand S 
,~· .,..:;_,._ 70.0 - 80.0 Sand Gravel (sG) 
·:= -~:· ·· 

80 
Sand ( ) 

.. ·.' :·.::. _:·: 
-; . · .. '. 1-----------------i 
•_:::::,-:-·:. 1------ - ----- - -------i 
·, ·::-.:{?:1--------------- -----i 
; ' . / +-----------------i •.:·.-·•:::-·:. 

90 . .-:. · ·:·• 
. ··:•;·:::·. :··,__ ______________ _, 

100 

i~li•r 0-1150 ~d S 

110 

Sand mS) 

120 

125.0 - 145.0 Sand Silt (sM) 

130 

140 

Sand ((m)S) 
::-~::., ~ .. --~ 

150 ?~1ir~O 1~ 0 Grn~ll Sil 

···; · .-,if~· 155.0 - 160.0 Sand Gravel (sG) 
~=-··--;·_.·.-;=c 

160 

.. · ., 1----- -------------1 ,:·- · :,,'< 160.0 - 175.0 Gravell Sand ( S) 
.-.,·· ·.:-···-
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WELL SUMMARY CONTINUATION SHEET Page_a of Q 

Well ID: C9738 Well Name: 299-W6-17 Project: Install 3 Wells in 200-ZP-1 OU 
CONSTRUCTION DATA GEOLOGIC/HYDROLOGIC DATA 1-----------------r--------,Depth in>----~----------------< 

Feet Graphic Description Diagram 

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

2.00 ft ags - 419.80 ft bgs ---1--i:;-~~ 

Medium Bentonite Crumbles: 
9.6 - 305.2 ft bgs 

170 

180 

190 

200 

210 

220 

230 

240 

250 

260 

Log Lithologic Description (ft bgs) 

. V·(_.\ .. 160.0 - 175.0 Gravell Sand 

_;,:.,:o-:.::.'_:_ "t----- ----------- -t 

-~····\ ' :,, 175.0 -190.0 Gravel G 

-,..-. 1------------------1 
''-1-----------------i 

(. ~ . ,. 
1------------------< _, 
>-----------------< . -r.:. 

; \r;>----- -------------< ......... -
-- 190.0 - 210.0 Sand Gravel (sG) 

';:······t·"::i: 
·.· ::. -:. ·><l------------------; 
.=.;t;'.",/':_+------------------1 
"\t;;.; ·:f ;· ·.-----------------< 
~•t:;r •.', • c~l------------------i 

·'i,....,;:':: .1------ -----------l 
J::~i~~~------- ----------1 

-=r'::.~_\;_~: 
-:~·····;·::-:·.;_1------------------< 
.• :: . . · t ,c:.)>1-------------------< 
.:· , ·:,.. 210.0 - 215.0 Gravel G 

.,,.+------------ ------! 
Yr,.,_, ~,::f--- --------------; 
·. :··. ::. 215.0 - 225.0 Gravell Sand ( S) 

:·_./::/\f _______________ --i 
.· ~ -:-·: ----------------- -< -.-. ::·. -

. '••: :·------------------< 
225.0 - 230.0 Gravel (G) .... . r 

r 
-, 'i'l----- - -----------t 

•• ::: 1:.. 230.0 - 240.0 Gravell Sand 
... ,.· .: 
.':·.':'_.>.:_'-;!-------------------! 

·7/:·.;-_--,_1------------------t 
·:'·•··-::.-: · . 
.':""".':'.···.". ·1------- -----------1 
-~- . ·;:·.:- . 240.0 - 260.0 Gravel G 
v __ • :t 

~ ~-- ----------------1 
-r __ ~r 
?: .. ,) I Y-1-----------------l 

-: 260.0 - 270.0 Sand Gravel (sG) 
;~ ,.._ ': 
·,.,•· .;·::•:·:1------------------t 

·.·( .. · .. ~ 
1------------------t •. --' .. :.-. . · -~ ' '•":. : : . 
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SGW-63811, REV. 0

WELL SUMMARY CONTINUATION SHEET Page _i of Q 

Well ID: C9738 I well Name: 299-W6-17 Project: Install 3 Wells in 200-ZP-1 OU 
CONSTRUCTION DATA GEOLOGIC/HYDROLOGIC DATA 1---------------~~------~Depth in1----~~----- ------------, 

Feet Gr~i;ic Lithologic Description (ft bgs) Description Diagram 

4-in. I.D. Schedule 10, Type 304/_304_ L-i, ~-"~~Ill!- 1/"V= ~ Stainless Steel Blank Casing: , . , .~ 
2.00 ft ags - 419.80 ft bgs 

V A ~ 

Medium Bentonite Crumbles: 
9.6 - 305.2 ft bgs ---+-I~/' 

~ 
~ 
~ 
~ 

1/4-in. Coated Bentonite Pellet Seal: 
305.2 - 416.8 ft bgs 

~ 
~ ~ 
VVV-1 • ~ i:$, 

~ 
~ ~ 
~ ~ ~yw 
I I 
~-

: : 
// / 

- /.f . ) 

/j, 
I/ x / 

{:5-
V ; 

/'/, 

'/' ✓, 
/ ., 

C ) 

, 
/ K 

, 

i 
/ 

' > . v· ; 

)V,, 
·, 

/,x , 
/ 

/ 
,( 

,,( K 

270 
.(' .. ,_ .. ·,; 260.0-270.0 Sandv Gravel (sG) 

- "l>·· · ·' • -,r.J:: 
_ - :- 270.0 - 280.0 Gravel (G) 

- r:,. I ,1--- ------------- -< 
-: .... j ·~----------------< 

.,- 1-----------------< 
- r 280.0 - 285.0 Gravellv Sand (l?S) 280- .\·.:: ;·, 

- ";' .···-:>: · 1-----------------< 
·. : -:-:~_.:,•:. ~ 

- '> ::·: · "t-2-85-.0---2-9-0-.0-G-r-av_e_J_(_G_) _____ _ _. 
- 0 ·!----------'--'--------< .... -
- - ·- 290.0 - 295.0 Sandy Gravel (sG) 

290- ·:, ... -.. ,:.-:·. 
- . .. <.r·· '.,__ ______________ _. 
- .:_:_c.;..'~.:1.:.- •1----- - ------- - ---i 

-~ · 'T .. 295.0 - 305.0 Gravel (G) 
7 r·-

- i.,,..-J '•'J.:,1---------------- -< 
300- - Deoth to Water: 300.6 (5/21/19) 

- ,J ,,._ •.;. 

- .• ~ . : a .• ;;_ 305.0 - 310.0 Silty Gravel (mG) 

=i{~f~t7
+, ------- ---------4 

310 _ ·'..-.' ,.:::_1:.::/ 310.0 .. 315.0 Sandy Gravel (sG) 

=l~\'i:i·-----------------
- --· ::_ 315.0 - 325.0 Gravel (G) 

- -
320- ---

- '\, 7,: 
- -~ r · i..,1--- --- -----------< - sh~? 325.0 - 330.0 Silty Sandy Gravel (msG) 

- .:;::~.J .. _;_:·.>-------- --------1 
330 _ t:·;,::f~~ 330.0 - 335.0 Gravel (G) 

,-. 1-----------------i 
,,,.-, ·i- !-----------------< = · ,: . :-,.. ,. 335.0 - 355.0 Sandy Gravel (sG) 

- _:_~·;,:\• ~,__ ______________ _, 

340 - \,, .. ;·,::'?·-- ----------- - --< 

- 7~~-j-.··,__ ______________ _, 
- ."~::··--·;_· .. :-r;1----- -------- ----< 

..• · •. '>. 

- .::.-;_.;ft~ .. 1---- ----- ------ - -< 
350- ;,.., .. \-i:.1-----------------< 

- .. · ':: .. .... . ,,J .. 1-----------------< 
- /·.-::.\.~· .... 1-------------- --- -i 

i ' · , .. · , 355.0 - 479.0 Gravel (G) 
- -;-_ .j "-'·., 

360 -
(_~; 

'/<.'t----- ------------4 

- • ,7"' - ,,. 
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SGW-63811, REV. 0

WELL SUMMARY CONTINUATION SHEET Page.5. of .6. 

Well ID: C9738 Well Name: 299-W6-17 Project: Install 3 Wells in 200-ZP-1 OU 
GEOLOGIC/HYDROLOGIC DATA 1------------ --~--------,Depth in1---~----------------a 

Feel Graphic 

CONSTRUCTION DATA 

Description 

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

Diagram 

2.00 ft ags - 419.80 ft bgs --f--f'y.>,~ 

1/4-in. Coated Bentonite Pellet Seal: 
305.2 - 416.8 ft bgs 

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

Stainless Steel Screen: ---1-~.:..,;i~---l 

419.80 - 439.85 ft bgs 

12-20 mesh Silica Filter Pack Sand: 
416.8 - 445.9 ft bgs ---t-f,.,._, 

4-in. I.D. Schedule 10, Type 304/304L, 
Stainless Steel Sump: ---+~~~ 
439.85 - 442.83 ft bgs 

1/4-in. Uncoated Bentonite Pellets: 
445.9 - 472.4 ft bgs ---+-H,-. 

Log Lithologic Description (ft bgs) 

355.0 - 479.0 Gravel (G) 
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SGW-63811, REV. 0

WELL SUMMARY CONTINUATION SHEET Page_.6._ of Q 

Well ID: C9738 I Well Name: 299-W6-17 Project: Install 3 Wells in 200-ZP-1 OU 
CONSTRUCTION DATA GEOLOGIC/HYDROLOGIC DATA 1---------------.----- ---;Depth ini----~----------------< 

Feet Graphic Description 

1/4-in. Uncoated Bentonite Pellets: 
445.9 - 472.4 ft bgs 

Diagram 

/ 

,., ... ·::-~: ::.:._ ;.· .;·::•r.: 
.. -_.:._ ;.- \ .... -~,, ... <. \, 
..... . . ·: •. -~ ·.:·-;-::: .. '· 

Natural Fill: ,--:>, :,:. \--· .. ;·,;-: ·.,· ----++--:~ J I•.•~• • ) 

472.4 - 489.0 ft bgs · . ·:;~ ·-.· .. -.. .... 

Straightness Test: Pass, 04/24/2019 

Depths are in ft below ground surface. 
Borehole drilled with 11 3/4-in. O.D. 

casing from 0.0 - 150.0 ft bgs 

Borehole drilled with 9 5/8-in. O.D. 
casing from 150.0 - 466.4 ft bgs 

Borehole drilled with 61/4-in. O.D. 
drill bit from 466.4 - 489.0 ft bgs 

All temporary drill 
casing was removed from the ground. 

···r ......... ·.·::•· .. :· .- . 
....... ·.:•:·:.-c... \ •'• .;·:~:.,-· 
:. >::._~ \~_~:_::. ., \. 

Log Lithologic Description (ft bgs) 

470- , '·1-35_5_.0_-_4_79_.0_G_r_av_e_l~(1G~;) _____ ---< (- -

- ~ .,, 
- ,- .{" Y, t------------- -----1 ·=,o_,._ 
- .,...zt-----------------1 

4801 479.0 - 489.0 Basalt 

490 
_ Total depth: 489.0 ft bgs (04/03/2019) 

-
-
-

-
-
-
-

-
-
-

-

-
-

-
-

-
-
-
-
-

-
-

-
-
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SGW-63811, REV. 0

I BOREHOLE LOG Page_l_of~ 

Date: 2-2-1 - '°' 
I Location:/,Q/)..,. Ni,r11-i 0~ "T-P{"-llt~ Nell ID G'\'l-3~ IWellName:2<-,q-W{,-/"f 

Project:/n L.IIAL' r..C 3 Mnn:+.1nh" We.l/5 in wn-'l::f'-1. O.V, I Reference Measure Point: Gn'OUVI~ S1A1"+'.?Glle. 
J Comments· 

Depth (ft) Sample Gr~i;ic 
Sample DescriptioQ' 

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

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

Level, Other 

0-
-
-

-
-

ID-q 
-
-

I~-

-
-
-

20-C, 
-
-
-
-

-
-

-
-

:·.-·:_.·-:':.:• hi.: LIM-in.,..I pft-1>-h'c-;fO.,J 9si-&;~8'ft.':.,_ lfi'Ol')..citdn,'-11 •• 

(} ( ..:;1---...!..!.>...:......:=-'-'i..,,oc'---f....:::..:;'-'-'-':..:..:..;:J+:----------+~-'--9:••......_ --1--''r.'""1'1..,..''..:,; ..... '...h...__..: ~_._'-l,...__f' nc:...lo..:i.""""' ~•"'.-"-'!'re>_, 

:.::::· :_:1-----------------------+4=~'-""c:i.o"'--'-·i.-~.-.c....,r...;;·-.i""'.J..l,l,;"-L.-'c.rn;i..c:xi··~"'"':..1<y 
~; ·:-:--'.:·,1-----------------------4'(' .... l/"}"~~"'-'-P'-= ... ft'~u.....J'::.:.u"''"~t"'\,,a,_....S.L.J' "C>C.~.LI.l~'nr,,l.llll(. 
:· '.: l ;• •. \,- \,-\ ...,\-~,Is, ' -,.) I 

·({~\11-,-()-'--i-o_'_: -~-na-1-1.1G-'<A-l/t-:ll-s-,G-):-f\:.-3-tf-,.-s_:::_v~--1-. _ttt_:::_s----,.-...µi:~=~<.j-J~,!..----_..j 

J:>) ~: f-\lC.oe-,; M>-,:::1(,.,,,.. i,.,.,,::: 1.f> it1,oJSo,t. 

;, . : · 107, F,..1 "lo·t. ""'he ~ b--,_.,,.,. ½ n,J 
·· S:Vf--"Ls,,, .. J.. M,<So<-t; IOl• feA ~O'J.rt,inC ~,,. b-

·:.:"- °'"'~ lltni St nn t'i.VI l+<:-1 Z.·S" 't/?,- ()!,IJ(.. bwri 

to_' •. "_:· e_ I 3 '; ~ 't' 1-s·1. s ,1, Uri. ,.,'.;;s-·1. 
·;· .

0
• ·• 1: O.-J~ 1' is-... h.c;.-.1 + i,-, ..... f-tl ,1, S--1. ri-•!!1' "15'•/. 

• 0 • • • S ·. MtJ. \ll ~,.,.J ..,.~,i Sor~ w-1'.,J.. 
• 0' 

0. • ! 
. d • 7-----------------------+------------I 
.•. o . -~------~~-----------+-------- - - ---< 

l)' • • 0 'J..O-L;o': G;<""-"~1 {G)q,,'}o'J. '3:: 5/ Y10~S-1 .. 1va."c1: 
__: . - ' ':'~o" ✓.f.o-,,1r,-\).C6Gl~S~1T>-On. A..tr.:,;IO~ ,-,..,,_~•~ W:>.?r 

; 3 ·· ;,: mcJ. s,:x--r Io -;.(.',.. , t 'j O'/. Mi+,,- Su h -ci - ,. tt, 5<.,\h -
n'tf ,-,, .. ~.J. ~r,1,,.,l :\J.(, )AnA-\f .r~-,r',-e.,S(i'.J t11cd-
,;o "o·o ,... -

·•.• ~ 0 • · VJ<..11 SM~ 10'/. re,/<- 'lo7- ('l>c..-F,i- <;'ub - t:1"""' V'"C,,1-: ,t-
oo ". I J i.0 0.~l\o <'-fn hJ i-tc-,. 2. -.5"\/ 4 3-v11ve. S<own. 
~~/~- <2 Z.5 ! O.t r,n.,..,,,._ mo., 5i::i, 

: Po0
.~ 

oo•~~-'1---------------------+-----------~ o.b::"o-
o o o -1----------------- ----+------ -----~ ... .• 
~Oo .1------ ----- ----- - - --- +----- --- ---~ ;_:·i;~ e, 3D'.ql\' f-?..,.,. n,~-V•l',nMSe a-A, i,.,.,. <;':>-,>'I"\,.,.-

;,. II •
0 

f'I\D,:t + 901'\'\N\ +on11( ..So f't ?> : I]- C,i,,:,.O C :S..r,J. • \/ ,U)o,n. 
. 0 . 

· '!' ;,"'. o <;e,_.,.,J ,,_ w<.tl ~D,~ weo.i; < -.lof\ to \\C--1. 
0 D' 

~·,0 ,11• 1---------------------+-----------~ ~ .(J ,I> 

~ .0 ~ - ·1---------------------+-----------~ 
" • Q 'fJ 

Reported By: 

L,bc!W.>j ~ed::-4ze!I 
Print Name 

Ge-of 0~1 )'(; LUi=-',q...-'_:::~_l/_:....:...._--=----1..- l I - / '1 
-=.c..~--.J-'-'---"-cr,~-,,e------ /I Signa,JJ- e Date 

R!f:dBy: ~ 
GJ m.to _: __ J'.J:ri~er 

PrintN e 

OR Doc Type: 
For Office Use Only 

I WMU Code(s): 

Cf5ci1-t9 
Date 

V 

A-6003-642 (REV 1) 
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SGW-63811, REV. 0

BOREHOLE LOG (Cont.) 
Page~ofli 

Date 'J.- Z.8-f~ 
Well ID: C'11',-1 ~ I Well Name: ,Q <; q. IA 1( n • It' I Location: ~OU- A) t1f 1- ,-Jl-.l'l.-r 

Sample Qes~cipliQn: QQrnrnenl:r Depth 
Sample 

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

Depth of Casing, Drilling Method, 
(ft) Log 

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

Level, Other 

)5_ o,,,o 0 io' - 1-fo' : ~ '°'" e. \ (u \ ~"" tio '/. S:: 5'/. Y"l;;: ":."/, f{r-V--~- .~\\.,.,.~ I -,-.V\ 0 o . .; ~ 0 

- . " Q 
t.,35:o, : f, oe b - \J. c,:ic;,~e, ne 'o .4,.r,,,, l'..! IM'I\ r,hv:;; 1\3~~'1 I~" -ra~~ r-~--

,0 . 
" 80mm 107. Fe.-! Cfo 'f. Wtot~r i;,,~ _ t:ln"I. {)_1).\/::J-...r,' ht:~. 9~~, ~ ''¾l. - 0 O' 

000<' So,+ 
0 o o _o S:: C.oi:..rSe. 5(J,,r..d'- - \J · ~s..,S<?..v,J.. wl.ll So<\ 10[ f'e.t 1 "-r-,,o. U.ld ,,i' h~<- ?i ~ ''c:i,. - 00. o 0 

%,. 1/'r\ c..f 5°L<v-~""' v.rV- w~t:-. Y";><v, 1,1-c.,J Z-fv ¥/3-(Jf,~r l;rwt (/11''k, 1.u~t,,¼. uJ?C.o'b - ~-:: I)~ 

4fJ- (q :~·:i:•/~ 4D'-s5' : 5b.1nclfS'J:"\•S,. s:::"10'1- w,,:-<.,·1. (l..·.MP,,\ I..,""\... ~. -\- ro\\i>t-iP~ , 
"""'o• (,.. oe,½ l+VtJo.c: -zo.,.,_.,. ,,._,,_,, lf,o....._ rl't~I S,~-t:/ 1!7.t'.-1 ,.,a~ ·"' ,..._ r½""r.P,~ - .-. ..... 
/oY. f'hct.( $,,b-r6.;.J;,, (A.,__,-,,,1. _ ~ :'-1.f'.So.n,,\-C, . .sai.,\ ~-<..U '\:_1.._Y~, '-' - ,:'..) ,:::.··_\: ~rt "to,. ft-I U> 'f. m,,,f St,\\:7-a11q l'l'o,S-+- Sfrvn/l\ r,cn \lC.1- ......u - . . ..... i.s,,, 4/"3 - 01;vc,. B~wn . J -- • : •,' ~ • • 4 • : • 

Lt5 - . : ... , el.JS : Su-nJ(.5):q~s 5" 85 1¼;;:1'i>. "'\·.'I'- c.oc.<>e ,.,.,,h-C, . -.. . . 
V\'¼;'X, 't /,.fl - ·- 0/'/. ... . . ·, \J.t,t>..,rle De--n k,,_it- 35~ (-t..f -< - --:-· ·· .·_: ·;··. 51) "j trJ41.A,' ,. ', "''o --...-,1:t-~A. 2 S'/ 5/3- l-i"M 01:ve.- 'on......,,,. - : : : I • : ~ +;... 

s. 

~ . . . -. .. - .. · . . . . . . - •, 

@,So : So. \ilb.( S): o.=- S 5D- Gr 
: ': # • •• ·: :... • S"" 9 5·/ . IV\:::-rr ... ce. q, "i \I.e.,;:,, e 

,'• .. ·. 
/hr.., i §1'"' ""' In-""/'- 'l' 'l D """"' -z, '/. i::-,! ~ 

......... 0,.1. - C.,1> ~1::)te-. - . •. .. . 

- :·.: .- ~ -~ .. : ... •1Sr . ....,,.e )IA\, _,.;;;A~ 5...,p,('OW1). ~:tr.e.J.5~-'\) . ·. . ' ' e,,,~ O<-- So-v1J. :rt;,;. ~e.,1 i.511 s/6-1,aht 01;ve, 
., .. . .. ?P1-'{V\J,,.,-f - :··. ·. #,·:. 
·\//; 

br o(,J,{\. -
,;M55 1

- ~D : So.wt.. G~vel (sG): "= 301 55- G 
5,:;;f,~1/.\"(rS)' 

.. o' .· o,: \J. f. fl<l::>• c..oavs-e. ~e.Jo w,,. = S-- """'":;; '1,-,...rl'\ """' - -.. 
O• so,+ (,SY. !;1 '3S1/ . I\....P ~- rr-~. S: mt-J 5A-nJ-- • O·. 

0 , \J. vOt1.Ke. So.n,,I l'Y\DJ. ~oO- ~)'. F,,,J 1K'/. IYl~ 1r,J>1>f t - D. 
. • • 0 

lc;J..J"o..,. <-.lh UC-I. -z .s..., ~/r,,-01,'vc. ,,,.,,1, ·' · - . ·" . : &o_ q . . . .. b01-"=i-o' : So.1-VJ (s) : 0i,,o c,,tjo t11.::1n,c.e. q : v-~-"-e.b 
=:.' -:o_.: ·~-; -- -l"'\~J <>t-'o f><-io-,, ~S..,,_"" 'rll1'-1 " /o""~ ,...._oe,I So,,t- ~S'l,f,: /~ - ·-:o: ·. : ·. : 3~f- h-,p.f 'i,~ .,,,.,_~, S: c,.,oo,.vSC.-\/,C..?<<Se. s,..,J IJ"C.ll - >.:::·).:.': - !.-or-!- ~b'f• fe-1 Sl>Y. i't\4K Sttf,l--t9h7 C.OMP 9-,,b-~"" ""11/St 

,\_:\.:)i v,!o.t,:. ('f-1'\. Hc.1. 'Z.S\/ (,/(, - !)l,u e. "e,/fDl>J· 
~ 

-

~5-G e<S:5ud.(s\·. '?)'. l\'l"--l1'1Sl"l\r,/\. "\,O"/. f~ c.oy. ""-c.f , 
:. _.·_q·.::: S ·. ,t, 1-n<-A - "· uu.,Jp J«.,,,J. tYlo.,\ •1,Jt,I I <:n.r.j- Vlo r,th HC.I. -
:_ ::/:~::_:; :·. -

-
~.: : :: ·:. :: :. 
t>.::--t -

1[)_ q .·.·· .•· .. ·. -:/-() I - f·xJ : )CAY1clu ~ (.?,\Jc,\ f Sb ): t>,_-,.l-t()1. g:: &.o'/. r,,._ :;; r/J 1-... ... · .. 
. '3 ~ \/•\-. n,),,, I'\'\<,,\~ ·'. 6 •. ~. : - ~"I~""'"" MA,ij...:>/5..,.<Y'\ "'"') ~ -

- . 0 ~o<t 1/o'/. ~I ~.tJ ·/. m,,..f· ~"'b -yo"'r,J S : rn u -v. '-""''"se- s ...... J 

- o· W\OJ. So<.\- 9J'!,.~ Sl), /. 1/'1! £+, $ wb ·"' M wvr'H· ho nw, 14-l"J 2,.s; -. 0. 3/3-0MI'.'.. 0//1,1 Bn?•m . 
Reported By: 

~~ L,i rJi S:e~ G-eA-vvi eA 1 G£01a~,'>fl 1.--V() ·tj 
ntName ~ Title Date 

A-6006-993 (REV 0) 
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SGW-63811, REV. 0

BOREHOLE LOG (Cont.) 
Page 2_ of~ 

Date 3 - t ~ - f '1 
Well ID C°t13 ~ /WellName: 299-h'l(n-l+ I Location: fr£Y1.,.,, fdor-r 11 fl+- ! ..µ/r-.111' 

I 

Sample Qesccii;iliQ•- CQrnrnents: Depth Graphic Depth of Casing, Drilling Method, Sample Sediment Classification, Grain Size Distribution, Color, Moisture Content, (ft) Log 
Sorting, Angularity, Mineralogy, Particle Size.Reaction to HCI, Other Sampling Method, Sampler Size, Water 

Level, Other 

15- G 
. , . 110'- 9o' : 5~viJ,, Gifa.11PJ {sG) :"'~'-to-;. c,-::foo'l. "'::-o /. Y-L- Ll.l'Tiri'\.. I ) .. :\\;,v. I ,~-&, .. e 1-S: ,y. \/-t•oikl-V'll'"" ~:'o A-IIG\~5-- t'M-1.:, 15"'"' !\3!,11 tD~~ "T'P,-"' ",l,, · -- .. 

4 O'f. fe,f r.;iy ,,,,.,.j ~, •. v-<o\,\,M(. e, fl.ri., ~o•i...,.~. ~!,,E /9, ~ ... .. mo,,l :iv<-1- s·. Y'll.eJ.-11. , .... -
. v ~l<lld. VVICJ. ~.rt- oOi. i:-,,, l Qr/, ..,.,,r 4'.ib•"-"'~ ~ t'H no ''"'A.. 1.ur1,,.t:rli~~ + ?:',.,_.,.._ r,• - "··, • • '"1-"'- \-\vi. i. 5'" 3 /3- 0c:tflL Or,\fC.. l?,o vlv\ . .\-"1 Co\1\£- l..lf .Jn. Lf.'Ll89 O' hr., -

' ' fu' - C,5' :&-<.,.v<--tlu So-.wJ (o_SJ!Oi;7S1. $'.:11J'f. rn::-S-J, r.,_(',..,_ \, !l.r ,,,r,,L..,. ",.J IP, .,,-p,l '?}vr, 80- G 
~ : l'\:~.f- pe-'o-u,c,,rJ!,oL'i> /IWC\~sr.:'- W'\-,t-{.::-1""-- .,.,._ mrvl S-0-<.\-, ,£:,' ,...,...r\v-,,..A., ,· f\ ... LI '---' -

.' 5/Jt f~ t:;1)'/. mo..f? s .. b-n,f.\r,J . S·.vt1e.,l-1J. &.,,t',e, $"'""" ,ool u <...>,_) - 0 

- -1-noJ. Ser-I- 4n-,. fe.,1 uo,. IYl «f- ~~ b -o...,., m,,ij} no """" ~/'J 

- .. S,'I+ v!D\.S i < Z-~" 3/i- l>u,<I(. o\i~ m~. . e e 5: &,Me..11"1 S,-.,,.,\ (6i £) : ~'; '2-01/, s~ 1-.5'/. rv, -'O'/, 9S- Gr , 0 I<>. 
W v.f-. - l,'11e, {)(!/,o ~,,iJr e,,_,,""- \NC,,ll•V)to,;l,.so<.\- /,,o'/, ~t -r - .. o; ~o'/. r>ip,f S~b-<'\>10, , S: C.oo,,,s-t.-'l•C.Ov,,,(><,S,..-.). rvio,,U,-o<"+: -

; nc ~i 11- cii:t~+s. - o. 
- 0 

9o- G @, "10·. G'r .... ,r~ll4 :'»-:r,J(-.S): ~• 1.4'/, s,: ".fly. o,,. -=- 0/, 
. 0,·. ~'A 'l- Io,.,,.,,;'.. $ ~ rt\~ - I), I A .,.n<. SrM1). -

0 

-
- .. " 
-

15- G 
. .. C/S'-11s': s~nd (s')·. ~: T<~ ~' 45 Y, l\'\"~ Y-·. . . $ ·. 11-~- S~nJ. - $""""~ n-tt1&:l-u->e.t1 - . \ .· . (.,O""-f.S(.. So,+ "fSY. F< 

- ' .. . ?/Sy, ~ $1,\,'b - a."" VYl n'<:;l,- i,J£.(,\, '5=- v-1-n \+-v I 2Sv , .... 
4/1-f- /Jf,•11v El....otvV"\-

~ 

- :_:: : .. · . .-· 
- ,I·. ·. .. , 

@, IOl')
1 

'. So.nJ rs'\ ', q ; Of, 100-- ~ 
. , 

··.· : .. S= ~S''/ . ..,,, = S'/. $ ·, Jl- v-re-ll .. 
: .. ··, .. · ... :. So<+ • - .. . : : .·· .. .. . ·. ·.·'. - - . . ' 

- ~-:.-·.:._i: .... · . . . 
- ·:: . -: ·,. :·: 

ID5- c;, 
·.: .: _: ::.: @,]o5' iS~"'a{S')·. ~•O t· ~:-~S';t. m:-s·r. ... 

. · '•• . , .. - .. :.•·_:_ 
- .. .. .. 
- . . •. •' 

. . . ., . .. 
- : . ·- .. 

@. If O' '. St>. M ( s): '\" iv-.:v,_ IIO-
: $ -;;q,s-,, rt'1 :;S 'f. 

~ ·. - .. 
- ~-:: :_ .. 

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

Reported By: 

6t-0l~i'5t; ~~ u~&~ 6: cl-the:( t ;> - l"i- -/Cj 
PrintName ' Title Date 

A-6006-993 (REV 0) 



A-10

SGW-63811, REV. 0

BOREHOLE LOG (Cont.) 
Page__:i_offl 

Date ?, - 2,";f- - / q 
WelllD: u4r8't; I Well Name: 7 C.,'q-/1 JI o • 1-:i, I Location: ( nmwi A'Jtl1-fl-l ,.,,r 1-IJv/1"1' 

Depth 
Sample (ft) 

115-
-
-
-
-

1ao---
-
-
-
-

ias-
-
-
-
-

l~o--
-
-
-
-

\?h-
-
-
-
-

\YD-
-
-
-
-

\Y5-
-
-
-

l~~ 
-
-
-

Reported By: 

Graphic 
Log 

Sample Descriptio•-
Sediment Classification, Grain Size Distribution, Color, Moisture Content, 

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

Comments· 
Depth of Casing, Drilling Method, 

Sampling Method, Sampler Size, Water 
Level, Other 

~ -~ "7 I I 5- I?-. 5 : Si I fo So.M fm S \: q,,o t. S:: 1.n t n " 4n'/. A,r t1.rm,_, D.-ilh11r: .,ii:IA 
~ :_: :·:: ,-'.: 5 : \J. (:. $.:/11-1,,\ - C--n~vSc.. ~,._,,, ,,l tw,U <;,,,.-:\. ClJ , . ft-I ~Y- ,.,.c I\ 3111 I It, s:4'6-{"_, = b U/ r-.c.,,nc-. ·::" -:'. :.7 ( ,,.1, ·tl.n"- ,.,.,, ,-~ M,{,,L Pf,._,;i,,r,,'.f-c., ~o -<1-~ \\-GI . '2--·Ds. 'i 13- +ro= f"l t). l.SD.o•.bc ~ 
-::::_· . .- .:.:·.' · 01\ve. CKOwn . - 1 J\ {),' ... ,1,?\.o..~ 3o""' U,.o "'"l'.APA ·::7- ::::;:: q~ l'l'/gt/z" /CJ"),/). (.J/,L 1./'J..., 
<<:·_·.'·_•::. ~('2-0 :S'~1+.iS(rnc\ /"S): ':\-::; tN. S= --:..-0'/. w,,, -: 307. i~•·-" l,'1~ " 'nh t.1/,1n,t..J-' 
~,:;:;-.; . .-: S ·. 'i01. ~ ~j. t,\at l,Jfpl\< Wf'. ~ e, I Srnttlicx c-t~kJ oH:1-t-. 4<;<q,D1h.-<. ('-,<r-..\... L~-._,_,c {i1! ~:l~~~~cJ S' ~~ ,>,~, 

t,;:·.).:-:;~i 12,s- \45 :3o...-.A, s:u. (sl"-\):'1"0 ;,. s=is ·,. "'=1s1, 
-:-·. · .. ~. s., ..... ~. s ... ~- "O,._~t, SM\..l .,,.~,I Sor.\- IM'/. C,.,1 ~ -1. r'N\.-t .:.:.:--· · · 
• -:· ~:-:7 S"'b•a.'1'1 ¼J{,-\- n.oc,;l-1'\ \-t-l-1 1,.-Sv S/4-l,~11-+ 0l1v<- ~rou.t. 
....... -..:.~.- .J .. 

_:.~r-------- - ------- ------r--------------, - - · - -1----------,---.,-----------+------------; :::_.' ::.: :~~-'~'='-'-\ ,.:::....:c.o..:..·· S,,_,.,11....,~"""'l-'l:cl.S ' .ul+"--1. /c<--s 1-'\,_,.,J.;... )·. ~,,_;..::b:..L'I•- -"'S -::..· ..:.:40:..,.1/4'".~ m ,_,.(,=-o /<..!_._+-----------I 
~: .:-:'-....:· S: ij.f. Sil ... ) - ',. l-o~ne. S'ln,.J 

• :-;-:..::_ :..:_ r\.t.-.,l mlt:1 s-t, "e,.'.f-4. 
- .- .:... • I .J 
-:-. . ··- ..---------------------1-----------~ ~, · · -~ 
~ :-~: ~t---c=-1!2-1 ,-s-:-:,S-a.wl-,-51-: IA-,, [,-s~~)-'. "'-,,-,...,...("" .. - (-<.,..--$ ~-'t-o-'/. -n,-,,.-~-'/-. +-------------, 
- ·. -..:.. •: :· s ·. 1,11ell - l¼o! s~<b'. 
:.:-_. . :.:_-;-

1--------- -------------1-----------~ ··-.:_;_._:_ 
~ . --~:----------------------1-----------~ 
. - ,. ' . 'j-....,,_...--;-:---:----,:---.--.,------------+---,--,-------,-----j 
:::_·. ··'. . @. ['tO ·-So.M'-\ Si1-t (st,,\) l~o•- 1~0\,. ;S-"~u..n,.,Ue) -.:. ·. : ... ..:J---=....:...::~=~J~:.=..J.,:.!...!.,,"---------- --+-2-....:..::.::....Jl!,P....,C.:'3"' _:.-'-IC""-'=»=--j 
. :_·. :--:--.•: ..---------------------1-----------~ 
~ --.-::~·.;_..-------- - ------------1-----------~ 

L, vid4 G-l-±t:fae l I 
rintName 

~ -1:+ -- (4 
Date 

A-6006-993 (REV 0) 



A-11

SGW-63811, REV. 0

BOREHOLE LOG (Cont.) 
Page S of ___B_ 

Date: "3 --z,,q_, - I q 
Well ID: ~i--:r:38 I Well Name: -7qq_ fA )( o. I =I I Location: ( trf).,..,.. t\' );,,r -r \-\ rrf 7 - ¥/ Cl1 T 

Sample PescriptioO' Comme•~· Depth Graphic Depth of Casing, Drilling Method, (ft) 
Sample 

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

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

165- ff} 15.5'-}laD' ·, ~/)\h{Au C..--.:1.\JTJI (sG),<>,<~0/..$::/40'/ 1'11::: 111'/. Jtr flma-t J J-;l\~rv. t. ,..,.) 
':'.,:v.f'- h\~ 04!-b r., lL>, 1,-- "'-1'.-.. .?h •. - 011n<- mo~;,.~. IO"/· ~ 1\3.'!I trf~-w""'"' ~'--..)- --
I 'toJ. m•C. fl>11>n~- t . .1 ,...-=), S:v.f- v. t-o,.,~e...s..,,.,l -inoJ ;..--r, 1/o;t It {).D-\f-.Dr>'hr.<:.. t!:j5fiS/<J:,•/J,), -

- 4\t /;J'J. owtfl 5,..1,- a,-A /l\,<> ~:,/-: /')O "-'" /-IC,/ /nj ~"I t'rt-~} 1-S'I '1/3 - 1.::::n o -Lit,/,,_ 'z:t•i:.. ... c. -k ''?,'' t.' 
- 0/;ve. 8v-o\,'vi. - -1-Alonm,'...r 41,,/ "· ~ l/&11.o'I... 

\{i()_ 1(,6', }15' ! ~fO.Vffl ~ $Q..,J,/~ $):":,.-:.2JJ1.5~1f>1 n-..:::10/, (. .. ,,.,.\., V J/\'Ulb ( rnlfh .,..,,,J \.. 

- t1Et: 
I?) •, •• J;.p~,l'I\U M),, _h'l:>,,(, t(/(,,J:',(,~o\,, (.l.o-.-.8- .... I•<::, 3o.- I f'Vfrv ,<;:' ,-,,r ,WAl1P ,-,.. 
...,,.~,;.,1, 10-,. c,1 '101. l'lV'f 5 .. ~ ,o..,.J: ¼> ..-vv:.J Sn'<j'.>f.. } , -r½of,.,.,c V -
$ : ·v-~. - -, . C-bq.CS(,. $,-,..J n-n.A So,-!-, /.jo /'· feA (;.o·/ ~ 5«b - a')O\ 

. 
VJ -

.(f:J~ 
V 

- f'no ,S-!, n• -r.:i.,-,. \,\-C-1 2--"iv 4/ 3- 0/,vt, bnwri. 

1/,5-- e,.1~5':1;,,,-,,_n,11..,S .. ni;} 1..,s):?.>~ic7. S;:15;t. w. .. s,. 
- r1-ztt 

,~ ··\j • .(:. . - v-CPu~ ;',1-, ,1,,,c,, •. 1' lO....,...., 1-1\o..,t·/t" H, ..... '""- 1'5)'. f'el 

- IDS''/. t-r, c,.(! 4- , .i,, ,:.,,;, ,i:;1,.,::., .... ,M, <;: F-. '""e}i-"lt,.£..car~'h."o\ 
t we-II - "'o .( -~,~..,~ 1-S;t. i;.,1 ?xr. rrv.f. wtA.'<:' ,,,~ \\d -
is..., ~/ '1 - l;,,t)d- ot,n vmwn. 

l=to-= ~ lro:Ofrt>-.11~/'1 S,;..,,,,)/""iS):~" 1.::f1. s~1-5't. m~7..-o.u,. . 
~ -- fw,,, : 1' 16 "'""" -rv..,. it : 'l' S?J..,..,, $i.b · OIY\C:: -1,, .f., b•n>IJl.n}. - - V 

-
-
-

rt5- \1S'- l~o' :{;r,,,_"e\ {G,):0i;IX)7- S-157-. tit"' 51/. 
~: ~-f - v. Coo.,s.e. p-l-1,, Al.i;. ,1,o.,._ rrv.J\, 'fo,.,,.,.__ tt,o.:,l !.-d{'.} - '(): 0. ~: 
I.JO]. rlA 1/o "I. 11111f ~wb- ro:...-,). -!> rtv.~ . S ·. f - \J· C,Q:,.<5e.. 5,.r,o) - ·o ~o:-..:..'.'. 

- : _c ."c> o· tnoJ 5 Of{' Ito r f'.t-1 ~01- ,,,,,..c Jr.Jo·.,.,....,, Y1100f ~le .,...,,h )ti . Q .•. 
2.5" l..j/3-0/i'v1.. 'trrowr\ . - . o. , Q o. '->. 

180- ·o~·Q· .. ·~·: @- lM': ~~vt,t/G,)~'.'\~So:;,. 5" Z-o l ,,.., :r¢,1 ,~o·-:l.\o'""'c lt>,rs G..t l~i-o oJJ.<J : • ·O~Q 
~f A-.ict .It I"""""- l'¼ll '\' sS' "'""' -l, ooo< Sur+ 11n,,,. -lb 5.h -;;,io-, 

V 

- .o ... 0. 
0 . · 0 ... ~1,,..-,.,, . -. . . 

- · o ·os:i 
\;.o\\"l . \ 

- 0 .•. ,Q 

- ·. 0 .o,:,: 

105-
·o· o .. 

@, 185 :6',ftA\IC-\(Gi):5 .. &01 S"~/ ',y\':'ff"'U. . ·O:. · ·.oO 
-o -'~.o : '}: /1,,IP. '· ~ 6~ •• l'-llllf.l "!,5,..."" \/ -~-~°"'<~~.a,,\,,,_ - oo·•?·o<;> 

5: ~ .. ,,.,_ S-.:'n -aM ritn .\-o l4-e,.(. - · 0 . . o·o. 
:O · O CQ .., 

- ?.~/:· .~ 
- .•. () Q . . 

1q0- .o·, () _.·;. 190 -:J,,\()': 'vin,) <kA\leA\sG);~-,1,1. s~is ,. ,..,.-r;:,._ce,, :o-.. I) •• 

"l'\J-~- C..Oi,. f.5!.. o,,h ;;.,..,,(O,,..,,, """'" ~ 3S"""' Qn,,, Sor.f-40·1. - ··o· ... . <;, 

"}ot~r flt ~o 7 . .. n~ D.M,v.lt7¥-ft> \',Ah -a.,.,_ . s·.l,).f -\}. C.O"-•Se..5~..,\ mod -
llin<J. '10'/. f'ti. 4.otv~.tl.,-,t; +i, 9,.1, _::'l n"I tho,'St f../." ft~/ 1.5'v--
Cii\re.. bro'-'.'ln . , .., ' (), 'J ·. c:,· • 

Reported By: 

Lf A 1 ~ ~ ~-fY) -X1, ~-U o1ti e,l l Q e.o{o1 ,' 5 t7 '3--z-5 - !Cf 
rint Name Title I Signature Date 

A-6006-993 (REV 0) 



A-12

SGW-63811, REV. 0

Well ID: v"t ':/ :3 ~ 

Depth Sample 
(ft) 

-

-
-

-
-

-
-
-

-

-
-

-
-
-

Graphic 
Log 

BOREHOLE LOG (Cont.) 
Page..L/2._of_j_'.} 

Date: 3- "1-"'1 - I "I 
I Well Name: 7 ','O. L.. \(,, - I~ I Location: ( str>M IVt!NVI {'}I- 1- \Jlcrtr 

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

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

4/q -Ofiw brown 

Comments· 
Depth of Casing, Drilling Method, 

Sampling Method, Sampler Size, Water 
Level, Other 

Reported By: 

1/ndSe»t Ge-h beAf 
~nt Name 

A-6006-993 (REV 0) 



A-13

SGW-63811, REV. 0

Well ID: C,, "7 

Depth 
(ft) 

Sample 

Reported By: 

Graphic 
Log 

UY\ c! sry G :<A::c h (;A I 
Print Name 

BOREHOLE LOG (Cont.) 

Well Name: Location: 

Sample Descriptio•-
Sediment Classification, Grain Size Distribution, Color, Moisture Content, 

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

Title 

Page _.1:_ of I ~ 

Date: 1,-1.--"1- I "I 

Comments: 
Depth of Casing, Drilling Method, 

Sampling Method, Sampler Size, Water 
Level, Other 

~ - ?&J --/9 
Date 

A-6006-993 (REV 0) 



A-14

SGW-63811, REV. 0

Well ID: 

Deplh Sample 
(ft) 

ws 

Reported By: 

Graphic 
Log 

BOREHOLE LOG (Cont.) 

Well Name: Location: 

Sample Descrjptio•-
Sediment Classification, Grain Size Distribution, Color, Moisture Content, 

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

Page 12_ of ...l3_ 

Date: 3 --z. °} - J "l 

Comments· 
Depth of Casing, Drilling Method, 

Sampling Method, Sampler Size, Water 
Level, Other 

Li'vos~ G-e,+0ie{I 
·ntName Title 

YA,,-~ ?-?f1-/'1 
~~-,.=--,........,S~ig~na~tu-,e---- Date 

A-6006-993 (REV 0) 



A-15

SGW-63811, REV. 0

WelllD: C,, 

Depth 
(ft) Sample 

Graphic 
Log 

BOREHOLE LOG (Cont.) 

Well Name: Location: 

Sample Pescrjptioo-
Sediment Classification. Grain Size Distribution, Color, Moisture Content, 

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

Page_j_ot__l__:1 

Date: J - i,4 ~ I °I 

Comments· 
Depth of Casing, Drilling Method, 

Sampling Method, Sampler Size, Water 
Level, Other 

·oo i-3 I ,If' 

.-;,>~ .. t----,----=---r-~---------------t-------------, 
O• •., .:Do ·---~~-~~~~-"-+~---,.-~-~~~ ....... '-"+-+------------< 

°"o':·"d? ,:) ·: , 0 .. 
o_.o·,,_•·~·~ ~ -..:::....:..c....:.::.;.:,....::__!:..!.:"'--'--=-'="4,!.:=.e-"""-.:....><.+=:,.:.w"-"'u....c:,,._::.~--1-----------~ 1;>. •' •• o, ,0. ,p.o:a,1---........... -~--'--'-'-------------+------------i 6;_ OQ_ci:1-------,--,,+---------------+------------i 
- in, .. ·'»---.."-L=-"-'-J..:....:'-,£-=---:...:.t..+..::.---=---'-+--=-"--'-'--"'----'.:.......!"'-4'=1--+----------~ ~ti~n:· 1----------------- -----+----------3_,_o_.'l_'-i 

6ci0°;1------------------------------,----~ O·o::·.·o, : o 

Reported By: 

l;i vi t\ 4 G« b'h l (\ 
Print Name 

A-6006-993 (REV 0) 



A-16

SGW-63811, REV. 0

BOREHOLE LOG (Cont.) 
Page J.Q_ of 13 

Date: 3-'l,Cf-1'7 
Well ID: C '113 Z, I Well Name: 7 C,(4 ~(J.. )( D - I 7- I Location: ( cfY)'t\/1. A ~ir,(r.n M T.. l-+/lT 

Depth 
(ft) Sample 

-
-
-

-
-

-

-
-

3f(}- G. 
- ws 

-
-
-

-

-
-

Graphic 
Log 

Sample Pescrjption-
Sediment Classification, Grain Size Distribution, Color, Moisture Content, 

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

Comments· 
Depth of Casing, Drilling Method, 

Sampling Method, Sampler Size, Water 
_ Level, Other 

.,, t,,.-?io': (6) ~: ~.J •• )'1-S" .... - s .. 'o Q.n.,- rr,J .'ks;l,.,l,.,{ ,,.,. V.1--.>,<...:=..:._..>..:L,;"-"'--'-"'"''-'--''--L.:..:..:.J,,!"+"""-"-~,,___,_-'-""'..:...:.:::==..,_---------------l 
S . ,. •, l---'3_:_M_-tJ..:.:.._-_IJ..,_,(,.,'-'~""'-""""+,1.1..:p,oo:=....:....•--~=J"-"'St>:....:C:_.'l,--r"',t-"'~~:1-'---'7:..::~="..!.!h~:· --+----------~ 
1-l~ :es-----------+-------; ~~00.1------------------------i 
~f~ 1---(!,=---..:3B=-5_'_=,._ {Et:.t...1)_~~--_85....:.7__,• -'-~-~ /:...:..o..:...'J.+-rri-~_~,..._/.-=~"-·._".:....f •....,l4,':)""',,.1,,..,_,_Tr'--\J=G'-1' .. "'-------------i 
K.· o~o-~~ '. 1--..::.(J.~~-'-·-''t"".n.....,.... . ...,._crl\JA'-""<.J, -.1,_-l.,.:..=SSi=•"".,..·......,·'-=M,o..-c.-=...;Vf,..__,..: )(:._.p<.:n,.,\,"-'.-----+------------1 ':t5. ~ ~: \I f-'J'G, .s"''"',1 $;1-1, ,1 .. .ii-s. 2.-s..,, i+/4 -Olivt. \:::.wn. =~•·;~ I ~0,>------------------------< 
. . -• C>r---,---r-,---------------t------------1 /:-P; 0 ~c,1---.:::~....::?lJ....:ClO_' ---1' {_,,, 61+ ).,,._~: \J.:....f,_---=C,-¥ .• ?-"'••.l."'+-'T..:...<....:V-={.,-fn;,,"'-''o=--~.:....5:..c.m....::a:.:..:1.:....1 -=-u/o.c..:=.+ .• -"Jt\""~c.c-t-1'-.:+----------------1 
cro.O l--...,!..J•9,.._,o"",-"" .. ....,_-_,,_s ,:,,."-~br,-,,.,..1..__- .,_'<.!..!.l'l,c:J..:.... --------·--+---------,-----,-! 0\) 6 .. 
0 • o ~ 1---....:.S_: ..:::S..:...:i t-"-f;-"?:..:.:l,v.:c_,_, l-. .J:::...._ ____________ l'-'~OC.1.J..LN-'-'Yl""""'l' IMn~t.,-. I:::..·..:..O::...:OYJ::....,,,cf.,-=..3"1...:.,:_/ ·.:::.."t--1

1 

.?fuf.-1----------------+----------,--~ 
Reported By: 

li'nJs~ G4vbe1 I 
Print Name ~~ 

Signature 

A-6006-993 (REV 0) 



A-17

SGW-63811, REV. 0

Well ID: C, ') ~ 3!J 

Depth 5 pie 
(ft) am 

395- G 
-

-
fOO-~ 

-
-

-
-

-
-

-
-
-

-
-

-

Graphic 
Log 

BOREHOLE LOG (Cont.) 
Page_l_l_of n._ 

Date 3 - 'ZPf - I 1 
! Well Name 1/QCJ -/,1)/n- l-:f- I Location: ( r:11).,,,,. I\ 'br-rl-1 rif / -Vl--/1, 

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

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

Comments: 
Depth of Casing, Drilling Method, 

Sampling Method, Sampler Size, Water 
Level, Other 

Reported By: -

U111t115:0J Q-c+vt1 U l 
Print Name 

\{J 1 
• '~ 3- ?-'1 -- l'f 

-~~- -+--=-s,,-'gn_a.,..tu-re____ Date 

A-6006-993 (REV 0) 



A-18

SGW-63811, REV. 0

Well ID: 

Depth 
(ft) 

43 

BOREHOLE LOG (Cont.) 

Well Name: Location: 

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

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

Page I ~ of ..l2_ 

Date: 4 ~ 1--f ~ J 9 

comments: 
Depth of Casing, Drilling Method, 

Sampling Method, Sampler Size, Water 
Level, Other 

Reported By: 

L,;viJ.~ (k±t-4tt-( I 
Print Name 

C, f_,o/ o 1 iS t' ~ 11 
AA ~ _......._.......,~'--17'-'=rit07/e ______ ~ Signature 

4-lf-l'J 
Date 

A-6006-993 (REV 0) 



A-19

SGW-63811, REV. 0

BOREHOLE LOG (Cont.) 
Page_!}_ of .J3_ 

Date: '-f-'1 -1 '=t 
( 

Well ID: G '1 ?-"'6?; I Well Name:7qq_l,. in- t '.:f- I Location:/~ ~t"TVI ('}{... 1-v:,,,- -
I 

Samr:ile Qesi:;citi!iQ• QQmmentl>· 
Depth Graphic Depth of Casing, Drilling Method, Sample Sediment Classification, Grain Size Distribution, Color, Moisture Content, (ft) Log 

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

Level, Other ~1-,_ 
~ I 

~SS'~'H1 1 :Gc.Nr.A l6t) j.;-'1S-·1- $ ~ ~ /. m-:4'1- Rrv "-rrrt... fll-Jr-;\litv. , .~.J, 
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WELL DEVELOPMENT AND TESTING DATA 

Well ID: C~73'zJ WellName: iqQ-Wh-17 I Date: ~ / :).{>//~ 
Location: bOQw, A}f)(·tl11 ct T-Plo,n-

Reference Measuring Point (u~ess otherwise noted): TOP OF OUTER CASING (TOC) 
/ 

Has the well been surveyed? Oves ~No Does the well have a cement pad? OYes Q'No 

Initial Conditions ! 
1 C Ir Protective (Outer) Casing -

Start of Job End of Job 
A f 

STATIC WATER LEVEL: j j Ground Level or "' 
Date: !i/'Jt>// Cf' 3(1). ~ ft b,s JJ or V5 /; D Pad .Surface i",._ Permanent Casing 

.fS ;q: 37ac>/. , I l 
Date: 5",a 1// q AllJ1 tnfD ._ 3W. b-t} m_s ) 

~A 5/aV/'t -
A= 3-W~ DEPTH TO BOTTOM: 

Date: 5/JO/f <f NO,- rJSF-e_ 4~t0ff B= 2.00 ft ~M ~/Jfl/l't 
Date: ,jo1 ]// ~ Al(jf IJG7SD 

~~B. q rr C= 1-0Q tt-
g,14 5/J.1/J "t ...__ 

Intake Depth Specific Capacity Troll Depth Turbitidy (NTU) Pump Pump Pumping Rate Maximum 
(ft bgs) (gpm/ft) (ft bwt) Initial Final Start Stop (gpm) Drawdown (ft) 

33~L l f 3/J 7 >IDDO J.?- 2 {4 !i, (l03 ts- lb.a 
lf3 7- 2 I 137-J 5().?; 3-41 D'63D 1D3i lb /3-D 
~ 

------ ----'r--JJ!_v r /'- 'J. "' -

!5A1 --==---=--= ~--/,,, ~ 
"':'"'/ ii( --- , ____ 

i-.___ 

Total Pumped: 31 Db?; CtQ / lo111S 
Pump Model: Grvvt ten vsvb ff,Usihle, nl.A'l o I , 5 HP 

' J Troll Serial Number and Pressure Range (PSI and depth): 5 N: ,qL 7WJ 210"1 I t.R2 A, 'tY> P.c, r 

CR1~= R'&ckr File: cn3'v_devtlop-~-;!!-l't 
DT ~orsfarl· DPJch a11.d l!-tl.1 of\Jo~ ore lo~ fhavt fotal a1t1ovit-f- o-P s-lai11/es.5 
t'1Qf l!f I ci I Ut '-1'6 . ~ 3 ff)- ftt i 5 1 ~ atf n lvt ed +; fqpe 5/-rddt . 

Prepared By: 

-~4 &th !4orte,r bL_/lff_l~ 
Print Name L Date 

Reviewed By: 

yL ~ JrfC\l·,f'.u2- Rl~f //(._u (L_9 
Print Name - - Signature Date 

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

Page 1 of 1 A-6005-205 (REV 2) 
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2439 Robertson Drive  •  Richland, WA 99354  •  www.baywest.com

299-W6-17 (C9738)
Log Data Report

Borehole Information 

Log Date 2019-04-09 Filename C9738_HG-NM_2019-04-09 Site 200-ZP-1
DTW1 (ft) DTW Date DTW Source Drill Date Total Depth (ft) Depth Datum

300.4 04/04/19 Freestone 04/04/19 489 Ground Surface

Casing Information 

Casing Type Drill Type
Stickup 

(ft)
Diameter (in.) Thickness 

(in.) Top (ft) Bottom (ft)Outer Inside
Threaded Steel Air Rotary TC2 11.87 10.75 0.56 0.4 AGS3 150
Threaded Steel Air Rotary TC 9.71 8.85 0.43 4.4 AGS 466.4

Borehole Notes 

The onsite geologist provided the total depth and casing depth.  The logging engineer measured casing stick-up 
using a steel tape measure, casing diameter using a dial caliper, and thickness using a precision wall-thickness 
gauge.  Maximum logging depth achieved was 468 ft, approximately 1.5 ft below the reported casing depth. The 
geologist reports drillers encountering basalt at approximately 479 ft.  The remainder of the borehole was drilled 
without casing which was not logged.  Zero reference is ground surface.

Logging Equipment Information 

Logging System Gamma 4NC Type 60% Coaxial HPGe (SGLS) 4

Effective Calibration Date 12/19/2018 Serial No. 45-TP22010A

Calibration Reference HGLP-CC-178, Rev. 0 Logging Procedure SGRP-PRO-OP-53023, Rev. 0,
Change 2

Logging System Gamma 1LD Type 60% Coaxial HPGe (SGLS)
Effective Calibration Date 12/04/2018 Serial No. 47-TP-32211A

Calibration Reference HGLP-CC-175, Rev. 0 Logging Procedure SGRP-PRO-OP-53023, Rev. 0, 
Change 2

Logging System Gamma 4MC Type He-3 (CPN 503DR) NMLS 5

Effective Calibration Date 12/20/2018 Serial No. H340207279

Calibration Reference HGLP-CC-179, Rev. 0 Logging Procedure SGRP-PRO-OP-53024, Rev. 0, 
Change 2

Logging System Gamma 1HD Type He-3 (CPN 503DR) NMLS
Effective Calibration Date 12/04/2018 Serial No. H310700352

Calibration Reference HGLP-CC-176, Rev. 0 Logging Procedure SGRP-PRO-OP-53024, Rev. 0, 
Change 2

1 depth to water inside casing
2 Temporary casing
3 Above ground surface
4 Spectral Gamma Logging System
5 Neutron Moisture Logging System

HGLP-LDR-1083, Rev. 0 
Page 1 of 21®aa,w11st 
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SGLS Log Run Information 

Log Run 3 4 5 Repeat 6
HEIS Number 1021053 1021054 1021055 1021056
Date 02/28/19 03/04/19 03/04/19 04/08/19

Logging Engineer Meisner/McClell
an Spatz/Meisner Spatz/Meisner Spatz

Start Depth (ft) 0.0 120.0 35.0 145.0
Finish Depth (ft) 121.03 146.02 50.01 337.01
Count Time (sec) 100 100 100 100
Live/Real R R R R
Shield (Y/N) N N N N
MSA Interval (ft) 1.0 1.0 1.0 1.0
Log Speed (ft/min) NA NA NA NA

Pre-Verification C9738DNC2019
0228AV00CAB1

C9738DNC2019
0304AV00CAB1

C9738DNC20190
304AV00CAB1

C9738ALD20190
408AV00CAB1

Start File AD000000 BD012000 CD003500 AD014500
Finish File AD012103 BD014602 CD005001 AD033701

Post-Verification C9738DNC2019
0304CV00CAA1

C9738DNC2019
0304CV00CAA1

C9738DNC20190
304CV00CAA1

C9738ALD20190
408AV00CAA1

Depth Return Error (in.) 2.0 low N/A 1.0 low 1.0 low

Comments None None 
Tip of sonde 

covered in silt 
upon extraction

None 

Log Run 7 8 Repeat
HEIS Number 1021057 1021058
Date 04/09/19 04/09/19
Logging Engineer Spatz Spatz
Start Depth (ft) 336.0 285.0
Finish Depth (ft) 468.01 317.02
Count Time (sec) 100 100
Live/Real R R
Shield (Y/N) N N
MSA Interval (ft) 1.0 1.0
Log Speed (ft/min) NA NA

Pre-Verification C9738ALD2019
0409BV00CAB1

C9738ALD2019
0409BV00CAB1

Start File BD033600 CD028500
Finish File BD046801 CD031702

Post-Verification C9738ALD2019
0409CV00CAA1

C9738ALD2019
0409CV00CAA1

Depth Return Error (in.) N/A 1.0 low
Comments None None

HGLP-LDR-1083, Rev. 0 
Page 2 of 21®aa,w11st 
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NMLS Log Run Information

Log Run 1 2 Repeat 9 10 Repeat
HEIS Number 1021059 1021060 1021061 1021062
Date 03/04/19 03/04/19 04/09/19 04/09/19
Logging Engineer Spatz Spatz Spatz/Meisner Patterson/Meisner
Start Depth (ft) 0.0 130.75 146.0 250.0
Finish Depth (ft) 147.02 144.76 300.03 266.02
Count Time (sec) 15 15 15 15
Live/Real R R R R
Shield (Y/N) N N N N
MSA Interval (ft) 0.25 0.25 0.25 0.25
Log Speed (ft/min) NA NA NA NA

Pre-Verification C9738DMC2019
0304AV00CAB1

C9738DMC201903
04AV00CAB1

C9738AHD2019
0409AV00CAB1

C9738AHD20190
409AV00CAB1

Start File AD000000 BD013075 AD014600 BD025000
Finish File AD014702 BD014476 AD030003 BD026602

Post-Verification C9738DMC2019
0304BV00CAA1

C9738DMC201903
04BV00CAA1

C9738AHD2019
0409BV00CAA1

C9738AHD20190
409BV00CAA1

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

Comments None 
12” of sonde

covered in silt upon 
return

None None 

Logging Operation Notes

A centralizer was installed on the sondes.  Verification measurements passed the acceptance criteria.    

Analysis Notes 

Analyst P.D. Henwood Date 04/30/19
Reference(s) SGRP-PRO-OP-53040, Rev. 0; SGRP-PRO-OP-53051, Rev. 0

Casing corrections for a 0.56 and 0.43-in. thick casings were applied to the SGLS and NMLS log data.    

For the SGLS, a water correction was applied below 300.4 ft. 

SGLS spectra were processed in batch mode in APTEC SUPERVISOR to identify individual energy peaks and 
determine count rates.  Concentrations for the SGLS were calculated in EXCEL templates identified 
as DNC20181219 and ALD20181204 using an efficiency function and corrections for casing and dead time as 
determined by annual calibrations. 

Casing diameter and thickness corrections for 0.56-in. thick, 11.87-in. OD casing were applied to the NMLS data 
for the first casing to 147 ft and for 0.43-in. thick 9.71-in. OD for the second casing. Integrated with the casing 
diameter and thickness corrections is an initial count rate correction for a sediment composition of a 50-50% ratio 
of basalt fragments to quartz sand (HGLP-OTH-028).   

NMLS data are reported in counts per second for the entire length of the borehole. NMLS data are also reported in 
vol% moisture.  Conversions from count rate to vol% moisture were performed using EXCEL templates identified 
as AHD_MCNP_assay and DMC_MCNP_assay.      

HGLP-LDR-1083, Rev. 0 
Page 3 of 21®aa,w11st 
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HGU6 is an empirical unit of gamma activity proposed as a means to standardize gamma log response across 
multiple logging systems with different response characteristics. The HGU is defined in terms of measurements in 
the Hanford Borehole Calibration Facility, and the magnitude is selected such that 1 HGU is approximately 
equivalent to typical Hanford background activity, based on data from background samples as reported in 
Hanford Site Background: Part 2, Soil Background for Radionuclides (DOE/RL-96-12). 

Results and Interpretations

No manmade radionuclides were detected in this borehole.

Bi-214 energy peaks at 609 and 1764 keV are plotted on the Combination log plots.  These energy peaks are used 
to calculate naturally occurring U-238.  Where the concentrations diverge, radon (Rn-222) is indicated that has 
disrupted the secular equilibrium (activity of the parent is equal to the activity of its daughters) between the parent 
U-238 and its daughters below Rn-222 in the uranium decay chain. It is interpreted that intervals of relatively low 
moisture that coincide with relatively high U-238 using the 609 keV energy peak suggest partial voids behind the 
casing where radon is trapped and neutron count rate is low.  For example, this may be occurring at approximately 
180, 193, 217, 230, 246, 263, 275, and 297 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 generally increases as the 
sediment becomes more fine-grained.  For example, moisture content would be expected to be greater near the top 
of a fining upward Hanford flood sequence. 

The almost rhythmic nature of the highs and lows in the moisture in the absence of any significant changes in the 
K and T logs suggests that the nature of the sediments are not changing significantly and the possibility of the 
driller introducing water during drilling is a distinct possibility.  For example, water may have been introduced at 
250 and 265 ft.  Water was apparently introduced into the bottom of the first casing where elevated moisture is 
observed at 143 ft.  

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

List of Log Plots 

Depth Reference is ground surface. 

Manmade Radionuclides (0-480 ft) 
Natural Gamma Logs (0-160 ft) 
Natural Gamma Logs (160-320 ft)
Natural Gamma Logs (320-480 ft)
Combination Plot (0-120 ft) 
Combination Plot (120-240 ft)
Combination Plot (240-360 ft)
Combination Plot (360-480 ft)
Combination Plot (0-480 ft)
Total Gamma & Moisture (0-320 ft) 
Moisture (0-160 ft) 
Moisture (160-320 ft)
Total Gamma & Hanford Gamma Unit (0-480 ft) 
Repeat Section of Natural Gamma Logs (35-50 ft)
Repeat Section of Natural Gamma Logs (285-317 ft)
Moisture Repeat Section (130-144 ft)
Moisture Repeat Section (250-266 ft)

                                                      
6 Hanford Gamma Unit

HGLP-LDR-1083, Rev. 0 
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WELL SURVEY DATA REPORT 

Project: Prepared By: 
Neil P. Fastabend 

Company: 
CHPRC 

Date Requested: Requestor: 
06/13/19 Matthan G. Wilson (CHPRC) 

Date of Survey: Surveyor I Company: 
06/17/19 Lawrence B. Munnell I CHPRC 

Description of Work: Horizontal Datum: NAD83 ( 91) 
Obtained final survey coordinates (C/L Vertical Datum: NAVD88 
Casing) and elevations of ZP-1 Well C97 3 8 
(299-W6-17) l ocated northeast of T-Plant in Units: Meters 

200W Area. Hanford Area Designation: 200W 

Coordinate System: Washington State Plane Coordinates (South Zone) 

Horizontal Control Monuments: 
Washington State Re ference Network 

Vertical Control Monuments: 
2W-5 (CHPRC ) and 2W-18 (CHPRC) 

We!I ~D Wen Name Easting Northing Elevation 

C9738 299-W6-17 567767.41 ,, 137473.37 Center o f Casing 

220.997 • Top Inner 4 "Casing , N. Edge 

221.321 • Top Ou ter Casing, N. Edge S tamp ed "X" 

220.564 " Brass Survey Marker 

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

Equipment Used: Trimble R8 RTK GPS 
Trimble DiNi 12 Level 

Surveyor Statement: 
.,_. .. '<'\•••-....'·•·· · ·--· 

.... ..,., __ .,.. ' ·c.•.t._·~'1{"1: .... _ 

~ 

Ir - G.,__a, -~ 
I, Lawrence B. Munnell, a Professional Land ' ~o'f-~~ /.-A Surveyor r egistered in the State of Washington -

l"'I . ~!&" I . (Registra tion No. 16216), hereby certify 
this report is based on a field survey 

e' l._,~l~, performed by me, or under my direct 
supervi s i on. 

~_,,_.-- - I ~.,.,.,~ ~ ~ 
-

Page 1 of 1 A-6003-659 (REV 1) 
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WELL SUMMARY SHEET Page ..1 of .6. 

Well ID : C9740 Well Name: 699-44-70B Start Date: 4/8/2019 

roject: 3 Monitoring Wells in 200-ZP-1 OU Location:360m S. of weather statio Finish Date: 6/27/2019 
GEOLOGIC/HYDROLOGIC DATA CONSTRUCTION DATA 

1-----------------,-------------1Depth in---....-----------------------1 

Description Diagram Feet Graphic 

Concrete Pad: 0.50 ft 
above ground surface (ags) 

6-in. Protective Casing: 
3.00 ft ags - 2.10 ft 

below ground surface (bgs) 

Type I/II Portland Cement Grout: 
0.0 - 9.6 ft bgs 

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

2.39 ft ags- 400.24ftbgs ---+--1~~• 

3/8" Bentonite Crumbles: 
9.6 - 316.7 ft bgs 

Stainless steel centralizer 
installed above and below --~...,.lif,,( 1 

screen and every 40 ft 

Reported By: 
Lindsey Getchell 

Print Name 

Geologist 

Title 

Reviewed By: J 
~oL..:..e....:.....:.t'fr-l_·Jt::....:....:(<.....c....:::::..___~--=----=-=-l ~~a ..ci...l t...,___ __ Wul r ool-di""'irs~ 

Title Print Name 

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

Log Lithologic Description (ft bgs) 

Gravel mG 

G 

Sand ( S) 

Gravel (sG) 

Sand ( S) 

Gravel sG 

5/21/2019 

Date 

~ -
Date 

A-6003-643 (REV 2) 
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WELL SUMMARY CONTINUATION SHEET

CONSTRUCTION DATA

Description Diagram Graphic
Log Lithologic Description (ft bgs)

GEOLOGIC/HYDROLOGIC DATA
Depth in

Feet

70

80

90

100

A-6006-992 (Rev 2)

Well Name: 699-44-70BWell ID: C9740 Project: 3 Monitoring Wells in 200-ZP-1 OU

Page of2 6

110

120

130

140

150

160

90.0 - 115.0 Sand (S)

115.0 - 120.0 Slightly Silty Sand ((m)S)

55.0 - 75.0 Sandy Gravel (sG)

125.0 - 130.0 Slightly Silty Sand ((m)S)

120.0 - 125.0 Sand (S)

130.0 - 195.0 Sand (S)

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

2.39 ft ags - 400.24 ft bgs 75.0 - 80.0 Sand (S)

80.0 - 90.0 Slightly Silty Sand ((m)S)

3/8" Bentonite Crumbles:
9.6 - 316.7 ft bgs

.·:---7·: ·7··· ... _,,f=============3 -!.-· ••• 

· - ·-. ·---=
:-:- ,-- • · ·:t-;':;:;·t=e_-_-_-_-_--_----_ -_ -_ ==-==~ 

-·-.·---=-c=--------------------==J ~-~--
.:cjc·::_·. ~· .. ,.L-----~ 
. .-:.,_ =r:_;-E=============3 

.. . ;·::: / :~ :; . ........ , .... "., .. ,.,c============~ ~ .. -.-. :L_ 

.· .. ·.-; .· ::>::..c- ~:: ce_-_-_-_-_-_-_-_-_-_-_----=~~ 
·::· :-<.· • 

>::::;_: ~-- · . . :<·~·- rr _-_-_-_-_-_-_-_-_-_-_-_-_--~~ 
:.;,? :_;.:-~·f:: . 

.... _.,,,:\r·F===============3 
ti;·r-L_-_-_-_-_-_-_-_-_-_--==~~ 

--.--=--·. -:: •:. :, ·. -.· ~===========-=== . • •·:c ·<•;:]L_ ·::•;-!_:.:[::--------------------====] _:·,.,_:, .. ·:· .. · 1 _____ ---=== 
·-·-.·--'-

·tl~~-rt=_-_-_-_-_-_-_-_-_-_--==~~ 
:'----· :::··. 

·.: :-:- ~ ·. - .· :.:·:/:,,;.~---ct=_--_----_ -_ -_ -_ -_ -_ -_ ==-==~ 
. ::!..- ~ .. - ·. t==--------------------===J .)/~--·c------== ··-?.: S\t/: .-:·.,,_:,·.:· . .- cc=============] / .<=~·- --· 

... (c·fii--c============~ ·::·;-<. •,:L_ 
::·:::·'-: ~ .. -... :-:.<"·-~.,·,F=============~ . .-:::•·:..·,:· 

;-- ',•, :-- • •: := 
·::·;:_ .. 

. : ;!.. - .~ .. -.-. 

.. "···'er_-_-_-_-_-_-_-_-_-_-_----=~~ 
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WELL SUMMARY CONTINUATION SHEET

CONSTRUCTION DATA

Description Diagram Graphic
Log Lithologic Description (ft bgs)

GEOLOGIC/HYDROLOGIC DATA
Depth in

Feet

170

180

190

200

A-6006-992 (Rev 2)

Well Name: 699-44-70BWell ID: C9740 Project:

Page of 63

210

220

230

240

250

260

205.0 - 210.0 Silty Sand (mS)

130.0 - 195.0 Sand (S)

195.0 - 205.0 Slightly Silty Sand ((m)S)

3 Monitoring Wells in 200-ZP-1 OU

210.0 - 215.0 Gravelly Silty Sand (gmS)

215.0 - 225.0 Silty Sand (mS)

225.0 - 240.0 Slightly Silty Gravelly Sand
((m)gS)

250.0 - 255.0 Sandy Gravel (sG)

240.0 - 250.0 Gravelly Sand (gS)

255.0 - 345.0 Gravel (G)

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

2.39 ft ags - 400.24 ft bgs

3/8" Bentonite Crumbles:
9.6 - 316.7 ft bgs

{f)l~.t~===========~ · .. ·-:- :... . - . ~ \}t(~tE============3 
)i([:.f~.tECC === -=--=--=--=--=--=--=--=-=== =~= =:J~=J 
:·_.: .:;:}.::--·· ){.~(}/cc============~ 
:-.,_<:.: .. ~,,:,·ci-----============~ ·:~;±:=·L 

. . . c===------------------====J ;.·-~-:--·~r=-----==~ ·-. _---:- ·=· 
-·-=-·=:·· er---=--_-_-_-_-_-_----===== ·-·-.-~L-~-~--·:t-;'=;__:~·E============3 
~:)_~o~ __ !t_i_r=========================================j 

-:lt~;:E============3 
;.-~-:-_-~E============= ·:t6.•·c~=--_-_-_-_-_-_-------===~== 
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WELL SUMMARY CONTINUATION SHEET

CONSTRUCTION DATA

Description Diagram Graphic
Log Lithologic Description (ft bgs)

GEOLOGIC/HYDROLOGIC DATA
Depth in

Feet

270

280

290

300

A-6006-992 (Rev 2)

Well Name: 699-44-70BWell ID: C9740 Project:

Page of4 6

310

320

330

340

350

360

255.0 - 345.0 Gravel (G)

3 Monitoring Wells in 200-ZP-1 OU

350.0 - 390.0 Sandy Silt (sM)

345.0 - 350.0 Silty Gravel (mG)

1/4-in. Coated Bentonite Pellet Seal:
316.7 - 395.5 ft bgs

Static Water Level: 323.34 ft bgs (7/1/2019)

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

2.39 ft ags - 400.24 ft bgs

3/8" Bentonite Crumbles:
9.6 - 316.7 ft bgs



B-5

SGW-63811, REV. 0

WELL SUMMARY CONTINUATION SHEET

CONSTRUCTION DATA

Description Diagram Graphic
Log Lithologic Description (ft bgs)

GEOLOGIC/HYDROLOGIC DATA
Depth in

Feet

370

380

390

400

A-6006-992 (Rev 2)

Well Name: 699-44-70BWell ID: C9740 Project:

Page of5 6

410

420

430

440

450

460

395.0 - 405.0 Silty Sandy Gravel (msG)

350.0 - 390.0 Sandy Silt (sM)

390.0 - 395.0 Silty Gravel (mG)

3 Monitoring Wells in 200-ZP-1 OU

405.0 - 497.0 Gravel (G)

1/4-in. Coated Bentonite Pellet Seal:
316.7 - 395.5 ft bgs

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

2.39 ft ags - 400.24 ft bgs

8-16 mesh Silica Filter Pack Sand:
395.5 - 426.1 ft bgs

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

Stainless Steel Screen:
400.24 - 420.27 ft bgs

4-in. I.D. Schedule 10, Type 304/304L,
Stainless Steel Sump:
420.27 - 423.25 ft bgs

1/4-in. Noncoated Bentonite Pellet:
426.1 - 510.1 ft bgs
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WELL SUMMARY CONTINUATION SHEET

CONSTRUCTION DATA

Description Diagram Graphic
Log Lithologic Description (ft bgs)

GEOLOGIC/HYDROLOGIC DATA
Depth in

Feet

470

480

490

500

A-6006-992 (Rev 2)

Well Name: 699-44-70BWell ID: C9740 Project:

Depths are in ft below ground surface.
Borehole drilled with 11 3/4-in. O.D.

casing from 0.0 - 163.7 ft bgs

Borehole drilled with 9 5/8-in. O.D.
casing from 163.7 - 360.9 ft bgs

Borehole drilled with 7 5/8-in. O.D.
casing from 360.9 - 501.0 ft bgs

Borehole drilled with 6 1/2-in. O.D.
drill bit from 501.0 to 510.7 ft bgs.

All temporary drill
casing was removed from the ground.

Natural Fill:
510.1 - 510.7 ft bgs

Straightness Test: Pass, 05/30/2019

Page of6 6

510

520

530

540

550

560

Total Depth: 510.7 ft (5/14/2019)

405.0 - 497.0 Gravel (G)

497.0 - 510.7 Basalt

3 Monitoring Wells in 200-ZP-1 OU

1/4-in. Noncoated Bentonite Pellet:
426.1 - 510.1 ft bgs
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( 
I BOREHOLE LOG Page I of \ ·~ 

Date: 4 - IO - ;;i,o I q 
Well ID: cq1-110 I Well Name: /£1 't "t - 11 '1 - ""f() e, I Location: '2.tAO..,. ~ ,,,1,, o hf,,. ;rl,.,,. b1'r. T ,:,..,,. 

Project: l 11<' 6. fl,-.. · or. ,..., ( -Z, =on;...,,.. /'14 vJe,,/15 :n 2""'.:l.P-j.OV I Reference Measure Point: /-,,('OtAnJ Su<-9o.ce. ..., 
QQrnrnentir 

Graphic Sample Desc[iPliQff 
Depth of Casing, Drilling Method, Depth (ft) Sample Sediment Classification, Grain Size Distribution, Color, Moisture Content, Log Sorting, Angularity, Mineralogy, Particle Size.Reaction to HCI, Other 

Sampling Method, Sampler Size, Water 
Level, Other 

D- 0 I - I 5' : ':,ilk.! G'<.,._,,.,.,l /....r;'i : ~ ::-+~!. <;, ~ l<J/. m = 1"i1. U;,. f,..,.,_,.. I f).,.,•){,;,,.. 1.,;-,-),, ir~/'t_,. 

- j:::' ~: Vf-1'. ,.. _..,., /)._V O, IOM ""'•J !Jo ,.n~.r-..,.,_.J <;,,,r.L- rn.m•:t\ -r ...... ~ ,,..,,'-! •• 0.0-11.2.1. 

- . , ,£0; ZS-"/. ~ ,I f"~'f. ~ >"'\? ~n,. - £11,M. q5~/?/;,.,ll,1.. ?,- :=i.mo ":f-Sl8;~ . •,.;;,. ~ :,..<, /05,,~ 'Z(.r,,t).4Q1,,,c:; ~ [._li ' - o.: . .;.m S: VF-IJG-.s,,.--A ll'\ ,,A'_<;,,,-1, 'ZS'/. ~,,_;_ 'f,m.,.f' a~ mo,'H: 
o-•~ ~ 4G C..f:.. fi 10,"1'1,,,,,< (.,.,....1,.. c,_ .... \,, - : :

0
,, ~- 0 • Y--1. Y\ LL,.I ? S\J 4 /?, • 0/'V(,, bum. 

5- ~ ::o. J. - 11 J #,,.- .... r;::.C.. , \ 
I 

·• 
~~,J ',_1·.1-1 "' ',,l 

- --- '·'S 0. .. 'o•·· 
- 'Po,/;,',;3 

:·it,-·.;~: 
- -~o·~·; 

~10' : ['.'. .t,\J~-l,\-<4nA.~VA,I, $"..,,..., )O- ~ ~-"P,; .:·: rna~ -v -i5 ... . 
":7'-' ,;ff: ~ : 1.-Sy4(i-f111,r~ q.-,. ;~h 'ow(I.. - O :1 V .. . . ·, ... -~ 

- ·•db···. ;mo •II 
- 'Oo .• . 1' 

- ~ 'Sft 
15-G 

~ ·.·.~·· .. iS 1--z.o': lh.-A.ve,\ /&,): :3~ 55/ 11, do'/· V"'\ ~ S-,. 

~ '.;:\Jf-lnnl. ,1'(& r, ,-...._ "'"· ? .~ . ,. - • .1 ~ N- '!,"' '. (-,I -y,,, - , WA~-: n-,t..C ;;,.,._,,," -s .. b.--,.,l . - oi~-
$: 'JF, 'Jl~n,,\ tn;:;i ~.rt:3.t.\1-/lnr.~ ~\(:,n1...,..~t.11.",11'-l/z-0 - :11~.~i?~ 

DCIT r 'Ir,, .. ·J h °'ow-r. :ZS'i', fci 7-S·/. -:,_,,,c_ ~q 0. ":~ Po-= G 
. :p, ,;,_,. z_o ' - ? _,;' A.,A., t',1/u .>8'1"1.,-l /c., S): "{~7n 'I'. S::; ':fn ·1. t>t.::-I0 '.,( 

iii 
G·.V~-l M1,, ~ v,:; 1<.~, ... """"' 90,..,_~ l'lDA ln,.L '10 ·1. uf (,o-;. Mr/2 -

J 

- a•'l -5«1:>a~. 

- s '.\Jr~(,,- ,A,J I we-,, ,o<-\: <jpf {.,j SZ)Y. w...f: ( ,\..-"\M ,.J,-j\ r ->on 

H-/1 '2,&\j '1/z_-J/t,.():. nM '(~ bl,vf'\ . J 

~S- G 
1..5'•'1/l':.'J«nd•Gr,,..,d/s6) : 3 ~4o'/. s:::SDJ ..,.,._;,/D"/. 

q :'vf-(.1 =lri.11~""' 1<-- hl.1'."- ~n-•. ""1Jnr+. ltn,. VJ 1A11y. w.n..C - ~ --~:A~ 
,b~ o· 'Ji,,\ <'.A"-: -,; ... Ii / ... Al - .·.• '{/3 

S:C,•\Jl,~:n,\ Nl\lSo<Jc ~O'f. l't'I un•I. ~,,,f! "''"' rnn·l-r 
·o."O· . . • 

f-1.1"\ 1"..\ - '- S,·o 
~>-:;; 2-5" l/1-s- Ol;v-e--\o,v n.. 

30-~ 

Ill 
3o'·5S' :t\o.vell .. ~tinA(<),S'):0-.,101' s"' Pi 51· 1"1\~5-1. 

~ '. v(?-tvl.,,t n,o..; l)..vGi ~- ""A~ ~-A• l'h,,,I Snrt '=f. k.( -
57)1, fVo/1\~ s ... 1,,,~,. -~~ ... 1-,,-,...J. -

- g : i::-~rsAM,l h..alJ)o(fc° 7-~-Y CJJ m. rn..C s .. bOwlA ,l>'l,\ weo.l:. 

p .... u., .\ S-v 5'/J-6/:..... . ~ -

Reported By: UJ.u~ 't-to- !~ l::;M~ G'-e+z betr 00 lo~ 1'.l-t:; 
Print Name Title I Signature Date 

Rev~ By: ~ 
~ C?:.ed~lSt- ( N ,1 nt ~ '1)_~-;l1/-lf (, ai1, , 'oger - Sigr(iit ,~ I Date Print e Tit/ 

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

A-6003-642 (REV 1) 
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SGW-63811, REV. 0

BOREHOLE LOG (Cont.) 
Page ___1__ of _l3 

Date: 4 -Io - l '1 
Well ID: C, Cf -:J-1-iO ! Well Name: (i,'f 1 - '1'-t --=,-o~ 

Depth Sample 
(ft) 

-

4o- G 
-
-

-
-

-
-
-

-
-

JO- G 
-
-

-
-
-
-

Reported By: 

Graphic 
Log 

Sample Pescrjption-
Sediment Classification, Grain Size Distribution, Color, Moisture Content, 

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

Comments· 
Depth of Casing, Drilling Method, 

Sampling Method, Sampler Size, Water 
Level, Other 

:'/~·_:.:i/ 3o' -55' ·-~a.v~l 1« ~111n:,I / "S): MO'/. <;~ Jn m -~i"- A,c- ii,.....,~,l'nll:~ .... -.\. \\3~= /\cf~~ 
\/:,':':\~_-: ~35:( ,._ S') ~= 2oy. s::-:i--:r·,. m::S-1/-. T(.m.,,,,_,,~roo.i , ,r. 'l1. qs-~,:J&vt'0 /;\,·>/'. C,-, : if\_,.,_ 1' 11,-...""' Nl £A.., '\-lt?- ..,._, lo.'1..1-~fi>,D"-=t'ol'i'' /tosl~~ 'lf .N"-.. 

):\(/·~; : ~ •• ~:~ ~Vs.M. =~~(E~~.~ ~:-~~~' 
. :·. •. 

>t~<tB1-----.S-·._""_o_;_,½ __ 2-_._ . .,_•v'-l_'_3_-_o_, .. _oJ.{._\o_•·_..,,..._· _____ -+-_ ___ __ ..... _____ '-l..)-4 

~ij;Ilt------1-~ ¥_'.~-:-;~ .... ;;;~;~~~~ve--:_:_1~-:;-~-M<-~-5-1=-··.J.-.~--: .. -~--~"--~--,;'ll,.-. C,-J-/},-lr-O,-t------- ------1 
..... •·.· -·., d,u s'ts/3-61:Ve ~~:-:·:_!.::;{(t-----~-'H-_. -+~~~~---- - ------ +-------------1 

~)};:\\/1----"--'-="~'~::...•.....J: r._r l>V>L-J.L.S...---'-!viu,=-::c,S:=....:ajo=o=•lf'P>c..·'-------+--------~ 
~----,.:_., ...... 1----- ------------------ +-------------i 

imrr-t1-------------------- --+--- ----- -----i 
~:.{\\\/: S'S 1-"15' :,1,.nr1~ ~rwxJ (sG ):G,,3s;. s=lr5Z "":, -re. 
:--:•:·.':·: :~-- r-:1:\Jf-M,oJ."""' O.,'f<I Z.- l"w\A-,( 10..,"' .,,,J.5~,-J. S()J.~>. ':,cJ'/ . .,,,..1 
~f:?::o.' . . •: J 

:-·.,, :, .. , ·.-:· <; .. 1-. . .. . ... -h ~~ ... p,.J. 
t(f\:_•.t;·, f .'IC.-Si~J t,,,r,e>-/, VI. , .J ,.,,,11 ,Yurt; ,<;?>-J.k,j '5l)'J. 1Y1,,{' 5 ,.1,....,:i 

:-;:"·j.':" 'q clr'4 ,Ji'ai-- '("_,.,..' ll., J C:, Sh.g¼r~ , 1., .,..,_ .<;.-~ Wl.1,- ilf..,~p_.. 
1 

~:'.'·_--..::·>< . ~{g{) ': ( .sG) 

fo".-Y s s, ,,,_ ·~· ~ ~ \u-. 

·:· .. •, .• ·. ··----~~~-~------------- +------------< 
/_-:.-/}.::: ___ e~'1_S'_·.(~sf:J~1) _______ __ 1-----------1 

:\( :\:· {·1-----5_·_. Ll-.:..:"5'f.:..,_:_• ~!!C..!.._,s:,.,,-S--'-'1'-'--:..:;w.A=~..-~.:....c,c,_I-\G-\,.=,~S--:c...-.. J.s-:::.' ... ,2-:::.·..:0::..,/1"-'--ve :::P.., .. °"'""vrt-'--+------------1 

: ·._.o.o·:.•.• .· .· · ... 
~--:~i:.{\-.-j t----------- ---------- --+-------------i 
: ···.: ·. ·: ·-~----'-~.L'::}OLJ!.._'1 

'-1;• f.S"--l:blL1) __________ +-----------l 
: · :-_·._- : -~.•-~• ;· G, ·. ~ 1"' 3 -. .... .. fV'\Ai 1- \,5: .... ~... ,, .1n - n·vl.. 
/ _-_.~;,\:d-•l-_-_-_~---_-_-_-_-"~~-:-=-s:.\j_,_+--=s-..,_:: 1,,:-:r-: .... : ,.,,,,-:.-.J'~" ... '-·:..i._.c.._ ..... _...,,_"'_""_"'_~ .... _""_~--..,__.,,,_«.,_~---_-_-_-_--++---_-_-_-_-_-_~---_-_-_-_-_~---_-_-_-_-_-_: 
.·,·._:-~ ·: ·: ----------------------+------------< 
~ . . ! . · . .-.~· 

J 

l) l'lti S' ~ 6':?'.ru:b eA I 
Print Name 

A-6006-993 (REV 0) 
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SGW-63811, REV. 0

BOREHOLE LOG (Cont.) 
Page _Q_ of _j_J 

Date: lf- 10 - 19 
Well ID: C, 11'10 I Well Name: ~ 'f "1 - 4 4 - :J-1) ll.. 

Depth 
(ft) 

-

Sample 

80- 9 
-
-
-

-
-

-
-
-

95--- ~ 
-

-
-
-

1os=_G 
-
-
-
-

110-- ~ 

Reported By: 

Graphic 
Log 

Sample Descriptio•-
Sediment Classification, Grain Size Distribution, Color, Moisture Content, 

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

Comments· 
Depth of Casing, Drilling Method, 

Sampling Method, Sampler Size, Water 
Level, Other 

?-:::,:{:\:-/· 151-SO 1 : 5a:naf ~ '\ (,.-,-7,,- S-:: 'r o """/. rvi -:o/o;t. (L~---.t'lr;\I ·~ "-•i..-\-- \\"31;:!;: 
;0,:/)}. ':,: \l~-mlJ c.,,n,,I u,1-r.-: C <;41.~ _ Mn • • .,., ... ~~-~ s,,,..,,.P wel/ tflS'f,:, ~'t-....,.. r,.~M l"l1'-1Cn7.,~' 
:_-:·/:-/\ 9.o,k 1to-;.~ (enn1,,.fl <;,. .h()\,1\tt. J,;,.__<;+n.,,. r~n 1+.:.-1 ~so~~~-ll.~3-·-V-r..~:":f~'i}/.~~ 
\(i)\ 2,'5"~~/4-/iqh}uDl1.--·ck'ow~ ~,'c/ ,.,,vc~. u.,;_(').l.la1.oe'.l!"-r,-.·--•L:-
\./>::j.' fl-\: l,Qw-rn;,A nt,.~1,;,1..1., . ' 14at,,,C,.,;;:,,i;:i•i.... (_-l,.,--~1-
:._,_:"./_-.·.;:/. 1Jn1-1'.lo' :5/,'& l>+[u 5;14..,tA~-1rlm,<;\\·.tho·L C,;'P,O'J. ~;;M'J. 11 --- .J ... -~i;;.c... ·'·--· 
'7·:•:.:-:: .. : __ ·. S:Vf-f7-,:,...:.J 35"'/ c.., (HS-,,. VLonJ!. ,,,\,-,. 'lho,.~ ~J•• 11-c:1 1.~. i11lr-\..o\- . '-.l 
.• · ., ,' --~···.. J • .,J :--:--:~:.< 0 S/1-t-1;~\,-1- ol;ve: hv--'h- kir- .at'-'S<..-\~. 
:~ >.~.: ::,' 'rV\·. M!A DI Al.I..' ·,:.1-u. . ><>~-.: v 
::-.-, · :"'. :•. (:!..85'; II'>\)$·. 
--:-: :<-::"·-: s, -t \Jr-m ~ :,o.,)J. 

\\·~~+-··1-----------------------+-------------, ., . .. 

~~s·, rs) ' ' 

eioo' :( ,;') 

~~:~:~ •IVS' / I) s,o, s,,,1 m,5y 

1111 ~110'•/S) ~-M~b,~ 

Ll nJ5~ Glb,Joe-11 
Print Name 

A-6006-993 (REV 0) 
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SGW-63811, REV. 0

l 

BOREHOLE LOG (Cont.) 
Page!:±._ of __l_3 

Date: 4 _ I o - \ °I 
WelllD: 1'.,41-Y () I Well Name: i'f9- 1tl-\ -=,-o5 

Depth 
(ft) 

-

Sample 

)l&-G 
-

-

-
j,3 ()._ G 

135- G 
-
-

-
-
-

-
-

-
Reported By: 

Graphic 
Log 

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

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

Comments: 
Depth of Casing, Drilling Method, 

Sampling Method, Sampler Size, Water 
Level, Other 

-'):_.-_:_·.:-:_:_ 11'5'-1:;>...o'·.sli~h-Hu 5;n-u5n~-l /(.,.\S1:t>i:S't- <1,:V1z rn~11,. C-LQ--~ 1),.__·\\: .... , .. .-...\...\\31~.'.. 

f/ <.>;-, Qi:f _,\.. °''""lo • ,,,.,.:,.;...~ ·"'I.I~(t 'vi•J.,ntU t1JY.~J 51•"'- 'lf)S1~::.-~:::: ..... ,r.C.-~ l"\().fl.":i!,~ 

:<:..:... ·.<· ~rn q~/3,'~t,:,• lto'2,,<•?.t:'1"1.C> ~s•&~ 4-\\:•i/: S: i.if-~c.Saryj .uLIIJ.,r.;, /ff;.~ Cao'/. rr,,._.f <;u\vMa m o'Cd- l/n51,~ '21r,n,l.4~.< -¼>(.~,...: ~• 
· •·.-. ••.·.···: r:1-11 ttc-1 2.S-v <,/4-/,c,},1 of:,,.,, 'o..vv1. h'l: lnc.v 0/A\~'lA',1-,. "-:..,. uc, •. '5'-""'"•• •i,,..< (-,.__1,, 
-:--/_':'..·:·:.:::-:::1to'-1t~':S/,lvitl/S): q,,.o s,,<Js1. r-n:,.S-1.. ,., ,,._ ..--\\,,..,.,,r\ ~.,.,,, t:::L -.. .. - .. . \ 

(.:-,/\\) '.:>: lntol ·'Jl, ~,,.,,,J 1,1,t,(l So <+-. SV'/.~J r?ly. """'C ~. 1-i-M<>- I,.( ..... ··~ I ,-\._L., . 

n:1'/'if, ·~ ~-~t<>v nc-~ca;,," - - u -

\rr::·,:>: 1'2-5' - 1301 : 5/;~/J,/. 5)1.ht Sa,,A{(m)~l: q ~<> <;:::f3"'J 1. IV)'; 11 ·1. 
()}\\'.: S: \Jf.•n 5,;,.,J Wt-/J Sort tto;, . .0,14o;,. ~ ~ S.~ba n, ,=,,'S4-. r... 
'°:':·.;.'.;_.; : W/u,,,/ 1.-.>v S/4-f:,,.~;./!r,..,.,, \.,,.,., _,t..,.1l SA..J.-.5j-zJ lv\1'/ 
•> :: •~j ::~-~~.:• rn: , ,nr~ L' A • •,.~ • 

//:.\\>. I ~ 
·;·,:·-••:;:,: . I 3o1 -1~5: So.n.d Is) q,,,-, s-; "l-s-1. w-.;. s-:1. 
~-;,\/S:/. S:~f~(.,r, ... /l 1),)-(,11 ,,,,-k lo.o't 12.>J 4rr/. i,,,,AC-,c..,'o -.:\Vla c:Aru. <-<"' 
_::\?>? wli.w,\. -Z..SI/S/1.-~ctUi;JL \.v1Jfl . M\c.6< orov ,~. -
~ ::,-:-:.:-:,.. . 

J 

~l'to' :{ S) 

S··iVYSc..J - C<;,...vl,G\m.\11 s·,¥----
J 

e15o':(r) ~=Tr. 5,,15,. 1>1-=a,
,;·. -t1Jf•C Y.< u.J ~m;~ <i'M.. 
l< Calr,,;v-r..a1-1J '°.;'lo; CJ.vn.,. Nv1 11--tA 

' 0 

Uoo l'e.tj G'e,,l-C1'Jf)l 
Print Name /Signature Date 

A-6006-993 (REV 0) 
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SGW-63811, REV. 0

BOREHOLE LOG (Cont.) 
Page _5._ of _l3 

Well ID: l 'f-:t'-/0 I Well Name: G '7 Cf- 4 '-I -1-o(,2, I Location: '2.1.n.,., ,;:.,.., .• J. Ji l,,_ ' --

Depth 
(ft) 

-

Sample 

1100- G 
-
-
-

-
-

-
-
-
-

l:f-5- G, 

-
-
-

-
-
-

Reported By: 

Graphic 
Log 

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

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

.\//<·:.•:: I 30 ' - I 15 ·. So.rid ( s'l '3 :;1✓ ~-:: '1 j-,. M= 1.1-

5: t vf-Vc. s1t~ <lf"-in S,'k... 

;~11[1: ; §,Ji,~~:;~~:,::~~:,:~,:~,~~~::~:' 
{}<<{i'.;;: ~~Fs~;,;;·H s.-1~, rJ~hY\ . 

Comments· 
Depth of Casing, Drilling Method, 

Sampling Method, Sampler Size, Water 
Level, Other 

Uir I/ "l- i\.:L, ,.,i-.h \\11~ 

lllf· u · -i.l'>.V.-:t-.i' q~~ 
'gy~~ 'ui?,~-,u.,.,,~~f:1!_'/(,"l~ 

(i\/:J.· <,,·. 1' $;~ .. ,,_c. m lc'I P10.~e~ to \!(...~...,.). 

::::,::.-:~-->./·1-----------------------------------l 

@.l~ll ':(C,) 

S ·. t fs - VC,s11.Ni, . 

~ii--@_s_'.1_f_r_:;_:_~_½_~----------+---------

L.'nJ~ G.e¼etl Lf -10 -/Cf 
Print Name Date 

A-6006-993 (REV 0) 
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SGW-63811, REV. 0

BOREHOLE LOG (Cont.) I Page JL of _lJ 

I Date LJ - / q - / CJ 
Well ID: (!,'1140 I Well Name: &Cf 1 - 'i 'f - 1V ~ I Location:3r,,,.. g ,.,c. we<'l+her s+a- +-,'or-. 

Sami:1111 C!ei;c[i!lliQ•- CQmmenti;· 
Depth 

Sample 
Graphic 

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

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

Level, Other 

lq§- G 

1~11 
l~S'-105 :S/t•in-1-1,,, '":, .. //-<-, Sa..-,J({fn)S):o,,~ S:Br/. n,e/~ 1~;, V~,\k\\\~ ,,i~'h l\11~,: 

?> ·. \/f- F s,.. ,J w/w N ,,1 ,;,..l'\J w,,,1, ~. ,h 1/ot .c,; 1,tfl I ,11~., ...,..;;:..__, · ':'.. n.n.11~?. .1. -
u..'\51!~g•i.;;, tt.i'.1-,u,o,,.~,! - IM4L C\...n-, r'Yln':>r <){VJ flt.A zs.., 41'/ -nf,;,-,, h,.,., "'ITII 

Yl-, : ':>ilt rA4\U <J,. -~·-' olMh',. ,'-A,. 11it tf.l).o.uc.14,s' -u .-,,Yi. · -
~ 

h:, l.1(1(..5 ./;ID.':\'\,,.,.f~-\,,, -
l)ioo- G eioD':(lM)$)·. ~"'o s~ Ss1- IYl"/'5'/. 1 .. ,,.,.,.,,, ,~11.,~,...1 :"".... l;,h ~ 

~T_;_r.r-t ~-- Z.-SvS/4-l,'l~t- 01;..- b1M1. Jl.e,~n,i..,1-.) 0~ 1.1,v,.,,.,, ;~ l(Thr,b-,t 
... 

-
Ofon-:/j /roo-h). ~ --

;lW{\; 
" 

-
-

~s- ~ 
ios'-·2.10' :\;/1,, ,a..,A fmS):a..:1\r >" t-51- m ~ 1.:51. 

·:.\~·.:_: S:Vf. f , .. n,1 wr'-r. 1n,Js,.~-l iN<IJ ~.,~¼; f.Jo'f.~(.,OJ•YMaf: -
•. :.:/.::-.: ~ .~ :: - S1Ah1V1<1 In oi)I;. r~ n If.:;-/ z. 5' '1 5/'l· /,'4',,t ol ,~ bwn. ~::-:-:-·: -

- ;;•f>). -
kt-ID- ~ 

,Z,/0'-1..1s' :6r ... 11e/1qJ;J-hix,.vvJ{~ .... ':, ): ~"'101/. 5;•01. rn°5o'/-~:'.._:\ 9 : \--\e&-VCnP'o 4\/'1 '2~m ... """" /.<: 1v1~ko.r~ ~n'/. -

!ff tel ~,mt-f >vth:r~,i. -
s: ~F~i::~h.l Wft\ So{-f;-'40'J.(t,{ ~i?Y- r-ti/: >1t-P•4f\1 mo,')b -

'f./.• Ht-I 2S1i !Jlt1-liahi o/,'vl- b.-'n , 
J 

-
~\5- q ..... ::::-~: .: ...... 115'- 22-5' :S;1J., s,,, .,J {m. S): '.l-1<" 5d,oy. 11-Js 401/· 

- . ·-:-. '., '. IIF-i::-, .. ~l 
I 
vie! I I ,rl- 4o'J. C-,1 ~ ~ }. 111" ~ S0<'o·t1.,a rn.c;ll 

Nvii.1 11..5.., S/4·11',h+-,11ive bwn . 
..,. 

- - ·· '. 

~ -. . 
- .- . -

b.~ G 
... -~ ~1,7.o ·. (n.,$') 
~-

- . -:---, 
··-- -:- · . :.,_;_ .. 

- . . 
-·- • T 

OJ,~ 
. .. . . 

it S ' - Z.lfo' ,.S/,'i:;h1-t1< S'it-h, q ,,.,.~11. c,,,,,A fl.,.)A,$) : -..=zo'/. 5:6'.>' .G ·. ~ ... : :-_:·: 
-:0 . .. -0 1'1\:15'1 G:Vf-t\'.e,t~k viY-r,. 1/c:'rvo~'s"'a/lub /bJl<IOMMA ' -:-7' . o,: 

- ,~-~;·_ :_.._·: :O~· .... ~ >35,-,. ,,~,, So{+o 1,-,.v,:101- ruJ! c 1. .... ..:.-1-~s ... ~ - o.i 

-

ill 
S: Vf-r,,.eA \,,.;,,1 Wtll SM.I. ~0·1..C,.1 Goi. m..C j 11b ::',:111:, l'l!Q,')b, 
I"-/.\'\ ll,J ?_.Si, 51'1-1,',ht-11I,'~ \.,,. ,.., . .., 

~'bo= Gi 
~ 230·.((tVJ\.,_s;1:<1,~15y_ :,·=_.m'I. r,,.:tS-y, 
G, :'\l<'.'. 01.b -.S,w.11 w·b O.v,'(1'51),,.."" ~:d'hn. POo~ s .. <t:. - . 

>1<.'o-fn,l -ln r~A . -
S: -l- \Jf'. -~ $/m.,\. -

r ~·• • • •• • •. • •, 

Reported By: 

~Si~ 
ii•vJ~~ G~rdie-11 Gu,/eg ;J1:;, 4-1'(-/ IJ.. 

Print Name Title Date 

A-6006-993 (REV 0) 
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\ 

Well ID: C, 

Depth 
(ft) 

Sample 

Reported By: 

Graphic 
Log 

BOREHOLE LOG (Cont.) 
Page -1:_ of \ :3 

Date:4 - 11- /Cf 
Well Name: Location: 3 "" S,. o ~ l.v 

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

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

Comments· 
Depth of Casing, Drilling Method, 

Sampling Method, Sampler Size, Water 
Level, Other 

UoJ Je-y e~t::da e-11 
Print Name 

~ lj~l'1 - 19 
Signature Date 

A-6006-993 /REV 0\ 
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WelllD: Cf 40 

Depth 
(ft) 

Sample 

Reported By: 

Graphic 
Log 

UrJs~ Gt±-v:b& r I 
Print Name 

BOREHOLE LOG (Cont.) 

Well Name: a Location: 3'° 

sample Description-
Sediment Classification, Grain Size Distribution, Color, Moisture Content, 

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

:1-tro 

S: T.< Coc.v..lc; 5411,J 11.>dt So<t 

Page ---12_ of Jl.. 

Comments· 
Depth of Casing, Drilling Method, 

Sampling Method, Sampler Size, Water 
Level, Other 

A-6006-993 IRFV 0\ 
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Well ID: 

Depth 
(ft) 

40 

Sample 
Graphic 

Log 

Reported By: 

UV1J>Vj ~ fuvieJ 1 
Print Name 

BOREHOLE LOG (Cont.) 

Well Name: Location:3 ~Dm 

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

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

Page of _11 
1P,D-11 ,__ ______ __, 

Date: J.f ✓30 -11 

Comments· 
Depth of Casing, Drilling Method, 

Sampling Method, Sampler Size, Water 
Level, Other 

~i-qo✓ ,cr 
ignature Date 

A-6006-993 CREV Ol 
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BOREHOLE LOG (Cont.) 
Page.JQ_ot___!:1 

Date: ½ -3 O - I Cf 
Well ID: C,"11-Y 0 I Well Name: lP'1'f - H '-I • 1<) 13 

Depth Sample 
(ft) 

-
-
-
-

-

-
-

-
-

-
-

-
>ID-G 

-
-
-

Reported By: 

Graphic 

Log 

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

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

Comments: 
Depth of Casing, Drilling Method, 

Sampling Method, Sampler Size, Water 
Level, Other 

-'- ~ ·--; l-----=--~~--------------+--------------1 
., " ~3&':,':/sMh:::~ s,,io-,. Vl'l"'Bo1-

_ -~ -.-:--
··-:_.. ~:v(-y5.,.vvJ . - . • I-----..:....,_--'--"-=-""'-''--------------+------------; 
· .. ~ _:..... m·.--¥ 101. / 1llA.-. &IAl~~ ~ 5i:ZfP to V~-F -~;~p(,b · '-'--_. _: l----'--'-....!....!-=....L'--""-=j,--=~-"-r-'--''-=-'""-'-.=......:..:..._!...._.:........::=r=-+--------------1 
._;:_ - · 1----------------------+---------------i 
-:-·. ::°"".>--4 l-------~--,--------------+--------------1 
·:-::--:-,.;...:. ~--""--"-e,3-'-'::fo"--'.:...i: l"'-'s M'--1.,_ )t\<l.C:::4'!-rt~::..:.:::....::.:3o-=-'/.'-'-. --"m'-'-:::_r-o:....__:_'t_. ----+-----------, 
:-;-- __:- <; ·.'lf-Wte)JtM'lJ z,s~t,f~-lic;h·hP-llo(Ali\t,,l,wn . 

- - m: ,hi"cA~e,1. ,i- me..\ u ,n- s; H' cfw, c.t'½½ {ro Y.') . 
--~ I 1----------------------+-------------; 

. -- . 1-------,--,----,----,-------------+---------------i 
_:..~-~--~~3~?5,:_

1

~:~(s~M~l)~~~d~s-~=~o~,-~~~~=~0~)7~-----~----------i 
...... ~ ~ s-.\1~-f St.tnJ 'l--S v $'/1,.-/{~hf- O/,w )7wt'I -,....;-' 1----....:::....-_:,__=i=.,,-::...::c...,....:....:..:"--'-;.:;,f-!-'-!-...l<!.'-"-'<C...::...C::.:C:..:'-----+-----------, 
__ :---. 1----------------------+---------------i . ·_...,,· r--

1---------------- ------+---------------i 
':"• 1,;.• •rl--------,-~---------------+-------------; =..-:. _:.. 1----""'f,•)_,...:.B...:.o_' -__;s:....;~__;_;_c:....=....,._(},l,_,o...,"'"'o'-o'""'I/(.,,-=-• --------+------------; 

' --· . -=:- . 
1----------------------1--------------1 - · -.,_ 

;.: r--_:;.l--------,-----------------1--------------1 
...., . ._ ~ _ _..,f.,J...?.:.:~:....S:::...'_---=S""tt"-'VV't.~/JJ'>c:..,_..:::oo=t>ve...!.-=::...;.'--------~----------i ---. ---1----------------------1--------------; 
:--._-;l----------------------1--------------; -~ .... ~ 
---: . 1----------------------1--------------; 

..;.- .·~ 
-=:-.....:. ~ 1--~<1-o-,-_-3_'1_5_\_S_il-hi_G_r,A_v_-eA~l-m-G~):-~,,<t-5-1--s-"-,s--1-.. _...,-.--_ ~-•-'/-. --+-----------i 

1
-.·.,.~ f!;i:Vf,i,o,.'o o.v~='!?-.., """"'::: -Z.'S" .... - ono.r5o(-t ~01.C,.A10J.rn12f. 

O.M~S ... ~t1vin . ' 

U\'li:2-~ G~e,,1,\ 
Print Name 

Lt -30-19 
Date 

A-6006-993 (REV 0l 
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Well ID: 4o 

Deplh Sample 
(ft) 

Gi 
ws 

Reported By: 

Graphic 
Log 

LihAf0j {].e¼YJ I½\ 
Print Name 

BOREHOLE LOG (Cont.) 

Well Name: 'l Cf- 44 -17) B 

Sample Descrjptjon-
Sediment Classification, Grain Size Distribution, Color, Moisture Content, 

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

Page J.L of J2 

Comments· 
Depth of Casing, Drilling Method, 

Sampling Method, Sampler Size, Water 
Level, Other 

[f, .? 

4-3o·I~ 
Date 

A-6006-993 (REV Ol \ 
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BOREHOLE LOG (Cont.) 
/ Page~of ~ 

Joate S:-8- 1'1 
Well ID: C,"'11-Lfo I Well Name:/. 77-&f/../-7'0~ I Location: .1/,ll .,,. S . o{: - - .Ll ~ 

Deplh Sample 
(ft) 

-
w5 

-
-
-
-

-

-
- ws 
-

-
-

-
-
-

Reported By: 

Graphic 
Log 

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

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

Comments· 
Depth of Casing, Drilling Method, 

Sampling Method, Sampler Size, Water 
Level, Other 

~- ~t------------;------, 
.._ . . .. t----------------------;------------, 

-. ' -
e4~o:f~) _, t----~~~...,,_~-------------;------------
Gi: &,,.1' 1 S.,,,.,.., - ,-tJ,'.>S-.... - ~,-c,,...1>:, ..,..J ,0,4; 

J~-------~---
IA,!-&,, •~VJ..r--~~~Y~S_5~:[~~-) _________ -r--------
W' ~ -'.1----"'G-'-: '-' Av,,:;p_J,...:l:.,oO,,..,...-'-'l'Y\~"u....,"tc..l-t..i.;O~,,·., .. ~,.,,.="'o=,.l-..,.,,,p<~S"'o-'-"'-<\-.l"S-=•..__....:..,.,J..:....o:""·+.--:----::------:--:----.:=---:--
.v. r5- lu.\'.IW( c:,,..,n/P,:I-M'5til. ¼St:o' ·,:c ' 0:1'11------------------F"' .......... """"''I'-, 1<,La,t'-"-"""'-UC..:..C...L...::..-~-: 

li I><.._, e,_ytp1:,·.fr~)"1 ,,io, . S::JOy, ""wl::Tr. 
~ -~~•~ ___ &,.:..·_. ~...:.r_-.:=.(,4, ..,."""''o+it..cv..,;...;.«,t---'l--'•"'c:c""=4-ww--=.:.c:•i-...:.~.:=..3"'0-.,.,.,.... ... ...._:.c9•00:...:<_,S:..:o.,_r-t,.,_, -+-----------.{ ~:b 5lJ,.r,,1 'i'1 'f. ,.,,,.t. 
;',"!5. ::V· s ; l- \J C, )A,J ' I 
~ld---'{!,...'-4~~-o-=-=:r'-'G~="-'----------1------+)---1 

/J~ GeJ:obv1,1 
Print Name / Signature 

A-6006-993 (REV 0) 
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( 

Depth 
(ft) 

-

-
-
-

-
-

-
-

-
-

Sample 

Reported By: 

Graphic 
Log 

BOREHOLE LOG (Cont.) 

I Well Name: ~ 9 9 - 'f If -~of; 

Sample Description-
sediment Classification, Grain Size Distribution, Color. Moisture Content. 

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

I Page ....1.2_ of _!_J_ 

/ oate ?-14-19 

Comments: 
Depth of Casing, Drilling Method, 

Sampling Method, Sampler Size, Water 
Level, Other 

:g:~ i'::i : ~y-C,nuc, .,-, 'll,~t.-. n.~ 'I- ,s- -- M/J,/ .. 'l''-10""""' .,,.,. ~r rb,.., -~ \.-,\.~I~ v 
2,.p:f,~- So<-b. ~ !3'tfJ.0'_ 'l:f<tfJ.a' B'l -t~;:;;fr,,'11..':n 

,-~~~--S~:-~~e~~---'l~~s~~~~~~~·~o~~-~~~i~s~~~~~~~~~J~-~Wa\=S~0 r-~~~4o~t~O~n~1~~P~~~~~~~~.1~~~~=-·'~~ 
~':'.· ~ J !;{,\ i,o1- I"\&\~ t .5"{ ~,~ - or.lfC,,\,V,,l"\ . WatM ~llm~,,, :!-oo(,, e,11-U. ~' 

·.·~~ '51,C,J Cjf;-J ~nfl: 
0>.li:r ~: -s-;.uJ. C/'5 ;. .._ Al!. S'v '.,/1· Vt,<~ Mr'{.. q.-ru. .~ .. ,,,.5;,., 
: r l l~h of tlAh-5~ 1/}'1.,,-G,~•51, n, ·"'" . .. td .la<L.'u J.< 

) ~.: ~ t/"15:/c,\ 
~ .. :: t1·• "1<1~ ~ ,.,....,,. 'Z.'1 . .(:(-rqM . ..,i,.C. 
ti/50 S··i.1!.Ji.S~r-t .,,,_.c,1100;1.,.,..f sv 2 -5/l ✓ BlttcK ~t'>\{GA-

-..u Lf"l1"-5l{l.~&&\IJ.:q:,roo/. s~T,r. n,-:,O '/. ~\r.l,(¼,.../p ·.T-001-~,Lf!B.o' 
~ l::J :\)'f'-fw/-r(. m!JI ,w\., Ctv~:, 3- 1'1&1-I. ~ 14-- c,:,.-t<,,l u,n:;1.rri"t 

1 

-- /vi) r~,. Ud 5fo z.5/1- Sta.cl<. C.~(lbl-, .... t • clri11 b,t ,M i1 
✓f-"-o411<·A.Ll'-'Ln11.wlc:;.~·:..._ _________ 

1 
______ -+-- --------~ 

~1----,~,--so...,..-,i:;-,',....:-D-,,-11-1:,-:·} _e_M,_-,,i._:.-a-• O-,o-.WA1--h1>..-ll1A- -C.--,,,,-J,-fet\-1------------1 

<1----'o"'()."''=.,.<:t>l~u..:...'· _ _____ -J _ _ __ J--- -+--- - - ------l 

__/ f------- ---------+-----------1 
----J---------------------+------------l 

✓f----------1-----.,.+---1 __./ TOI-al Dt~· !J \t>,'1- 1 (5-l'I-J 0 
I 

Uvi~ Ge+v'\-ieJ 1 
Print Name 

__ G_~~_,o-q-is~t _ ___ V~, .. -~ 
-ti Tftle P\.f-vJ Signature 

S- 14 -f") 
Date 

A-6006-993 (REV 0) 
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Drill Cutting Photographs for C9740 (699-44-70B)

C9740

C9740

C9740C9740

C9740

C9740

C9740

C9740

C9740ft ft

ft

ft

ft

ft

ft

ft

ft

5 10 15

20 25 30

35 40 45

cm FREESTONE

FREESTONE

cm FREESTONE

cm FREESTONEcm FREESTONE

FREESTONE cm FREESTONE

cm FREESTONEFREESTONEcm

cm

cm

·~FREESTONE 
~ ENVIRONMENTAL SERVICES , INC 



B-21

S
G

W
-63811, R

E
V. 0

Drill Cutting Photographs for C9740 (699-44-70B)

C9740

C9740

C9740C9740

C9740

C9740

C9740

C9740

C9740ft ft

ft

ft

ft

ft

ft

ft

ft

50 55 60

65 70 75

80 85 90

cm FREESTONE

FREESTONE

cm FREESTONE

cm FREESTONEcm FREESTONE

FREESTONE cm FREESTONE

cm FREESTONEFREESTONEcm

cm

cm

-~ FREESTONE 
~ ENV I RONMENTA L SERV I CES , INC . 
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Drill Cutting Photographs for C9740 (699-44-70B)

C9740

C9740

C9740C9740

C9740

C9740

C9740
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C9740ft ft

ft

ft

ft
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ft

ft

ft

95 100 105

110 115 120

125 130 135

cm FREESTONE

FREESTONE

cm FREESTONE

cm FREESTONEcm FREESTONE

FREESTONE cm FREESTONE

cm FREESTONEFREESTONEcm

cm

cm

-~ FREESTONE 
~ ENV I RONMENTA L SERV I CES , INC . 
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Drill Cutting Photographs for C9740 (699-44-70B)

C9740

C9740

C9740C9740
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Drill Cutting Photographs for C9740 (699-44-70B)
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Drill Cutting Photographs for C9740 (699-44-70B)
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Drill Cutting Photographs for C9740 (699-44-70B)
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Drill Cutting Photographs for C9740 (699-44-70B)
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Drill Cutting Photographs for C9740 (699-44-70B)
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Drill Cutting Photographs for C9740 (699-44-70B)
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Drill Cutting Photographs for C9740 (699-44-70B)
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Drill Cutting Photographs for C9740 (699-44-70B)
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1,-10-1<=\ 

'.9~IH~ 

WELL DEVELOPMENT AND TESTING DATA 

Well ID: e C/ lJfo Well Name: (i 9q .. Jtlt -11; B I Date: {,; - IO - J q 

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

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

Initial Conditions 

Start of Job End of Job 
1 C A ___ f __ _ - [r Protective (Outer) Casing 

STATIC WATER LEVEL: 

Date: 1,i ... '"-I~ l e l Ground Level or 'f"-_ 
Pad Surface Permanent Casing _____ ._____--=~-I...-......_..............,I 

Date:~- II _ I~ 

DEPTH TO BOTTOM: 

Date: ,-)o _ l4 i-\ 1,3. \0 
A= __ JJ/_A __ 
B = __ 5_._\c __ _ 

Date: 1 I a t9-f\- ~, C = N \.A 
Intake Depth Specific Capacity Troll Depth Turbitidy (NTU) Pump 

Start 
Pump 
Stop 

Pumping Rate Maximum 
(ft bgs) (gpm/ft) (ft bwt) Initial Final (gpm) Drawdown (ft) 

t~ 11-15 \3.o-z_. -----r----._ 
---------- -----Total Pumped: 3 3(e O. J ~ all 

Pump Model: GY'~Co S - 'j(p I {g(J l 61). },S"Jtp 
Troll Serial Number and Pressure Range (PSI and depth): 5 lt(0 ::j-fj (} ~ [ 0 W\ / lo 'lift 
Comments:~ tw-5 Pu.Mf~ ~ '-A.5eJ (°>, \ ~H>~) g_ \ j?rn -Gx Pt'h~ ,n + \0.) j rm w 5"8-.,vJr,. 
: * .iw_, ~WI(> 1"1 ~ u.5() l 11, t'> 'j ~\/'vi) j \'). I 5<' ...,.. .ft,(" ' 3't""' iYI ,I- \ 3. it j6' _.j!o, l 't W\.i fl, 
c9:rito_ tlt.'iciop_ Inti- (,,~ozol~ 
C9llt0 JO dev-e\op_ In~ 1. ... O(s, \\ ~O\ ~ 

Prepared By: 

L lvttJSe,,J Ge+-mel\ 1 
Print Name 

_'ie..a........-...~~_____;M=----. ~v_JJ)_"'------ "(Q.- \ 1 - '°' 7 Signature Date 

Reviewed By: 

, kr.1"''~ R10na,cf-: 
Print Name Date 

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

Page 1 of 1 A-6005-205 (REV 2) 
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2439 Robertson Drive  • Richland, WA 99354  •  www.baywest.com

699-44-70B (C9740)
Log Data Report

Borehole Information 

Log Date 2019-05-16 Filename C9740_HG-NM_2019-05-16 Site 200-ZP-1
DTW1 (ft) DTW Date DTW Source Drill Date Total Depth (ft) Depth Datum

323.1 05/14/19 Freestone 05/14/19 510.7 Ground Surface

Casing Information 

Casing Type Drill Type
Stickup 

(ft)
Diameter (in.) Thickness 

(in.) Top (ft) Bottom (ft)Outer Inside
Threaded Steel Air Rotary TC2 11.75 10.75 0.5 0.3 AGS3 163.3
Threaded Steel Air Rotary TC 9.71 8.85 0.43 0.51 AGS 360.0
Threaded Steel Air Rotary TC 7.63 6.63 0.5 4.3 AGS 496.5

Borehole Notes 

The onsite geologist provided the total depth and casing depth.  The logging engineer measured casing stick-up 
using a steel tape measure, casing diameter using a steel circumference tape, and thickness using a precision
wall-thickness gauge.  Maximum logging depth achieved was 498 ft, approximately 1.5 ft below the reported 
casing depth.  The geologist reports drillers encountering basalt at approximately 497 ft.  The remainder of the 
borehole was drilled without casing which was not logged.  Zero reference is ground surface.

Logging Equipment Information 

Logging System Gamma 5TB Type 60% Coaxial HPGe (SGLS) 4

Effective Calibration Date 12/12/2018 Serial No. 54-TP13441B

Calibration Reference HGLP-CC-180, Rev. 0 Logging Procedure SGRP-PRO-OP-53023, Rev. 0,
Change 2

Logging System Gamma 4NC Type 60% Coaxial HPGe (SGLS)
Effective Calibration Date 12/19/2018 Serial No. 45-TP22010A

Calibration Reference HGLP-CC-178, Rev. 0 Logging Procedure SGRP-PRO-OP-53023, Rev. 0, 
Change 2

Logging System Gamma 1LD Type 60% Coaxial HPGe (SGLS)
Effective Calibration Date 12/04/2018 Serial No. 47-TP-32211A

Calibration Reference HGLP-CC-175, Rev. 0 Logging Procedure SGRP-PRO-OP-53023, Rev. 0, 
Change 2

Logging System Gamma 4MC Type He-3 (CPN 503DR) NMLS 5

Effective Calibration Date 12/20/2018 Serial No. H340207279

Calibration Reference HGLP-CC-179, Rev. 0 Logging Procedure SGRP-PRO-OP-53024, Rev. 0, 
Change 2

1 depth to water inside casing
2 Temporary casing
3 Above ground surface
4 Spectral Gamma Logging System
5 Neutron Moisture Logging System

HGLP-LDR-1085, Rev. 0 
Page 1 of 24®sa,w11st 

Customer-FocuSIJd Envitcnm8ntaJ & Jndustrlal Solutions 

Bay West LLC • Five Empire Drive • Saont Paul, MN • 55103-1856 
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2439 Robertson Drive  • Richland, WA 99354  •  www.baywest.com

Logging System Gamma 5PB Type He-3 (CPN 503DR) NMLS
Effective Calibration Date 12/12/2018 Serial No. H34055445

Calibration Reference HGLP-CC-177, Rev. 0 Logging Procedure SGRP-PRO-OP-53024, Rev. 0, 
Change 2

SGLS Log Run Information 

Log Run 1 2 Repeat 5 6
HEIS Number 1021069 1021070 1021071 1021072
Date 04/10/19 04/10/19 04/23/19 04/23/19

Logging Engineer Spatz Spatz Patterson/
Meisner Patterson/Meisner

Start Depth (ft) 0.0 75.0 159.0 351.0
Finish Depth (ft) 162.0 92.0 350.01 360.02
Count Time (sec) 100 100 100 100
Live/Real R R R R
Shield (Y/N) N N N N
MSA Interval (ft) 1.0 1.0 1.0 1.0
Log Speed (ft/min) NA NA NA NA

Pre-Verification C9740FTB20190
410AV00CAB1

C9740FTB2019041
0AV00CAB1

C9740DNC2019
0423AV00CAB1

C9740DNC20190
423AV00CAB1

Start File AD000000 BD007500 AD015900 BD035100
Finish File AD016200 BD009200 AD035001 BD036002

Post-Verification C9740FTB20190
410BV00CAA1

C9740FTB2019041
0BV00CAA1

C9740DNC2019
0423BV00CAA1

C9740DNC20190
423BV00CAA1

Depth Return Error (in.) N/A 2.5 high N/A 5.0 low
Comments None None None None

Log Run 7 Repeat 10 11 Repeat
HEIS Number 1021073 1021074 1021075
Date 04/24/19 05/16/19 05/16/19

Logging Engineer Patterson/
Meisner Spatz Spatz

Start Depth (ft) 235.0 349.0 393.0
Finish Depth (ft) 257.01 498.01 408.02
Count Time (sec) 100 100 100
Live/Real R R R
Shield (Y/N) N N N
MSA Interval (ft) 1.0 1.0 1.0
Log Speed (ft/min) NA NA NA

Pre-Verification C9740DNC2019
0424AV00CAB1

C9740ALD2019051
6AV00CAB1

C9740ALD2019
0516AV00CAB1

Start File CD023500 AD034900 BD039300
Finish File CD025701 AD049801 BD040802

Post-Verification C9740DNC2019
0424CV00CAA1

C9740ALD2019051
6BV00CAA1

C9740ALD2019
0516BV00CAA1
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Log Run 7 Repeat 10 11 Repeat
Depth Return Error (in.) 2.0 low N/A 1.0 low
Comments None None None

NMLS Log Run Information

Log Run 3 4 Repeat 8 9 Repeat
HEIS Number 1021076 1021077 1021078 1021079
Date 04/10/19 04/10/19 04/24/19 04/24/19
Logging Engineer Spatz Spatz/Patterson Patterson Patterson
Start Depth (ft) 0.0 75.0 159.0 300.0
Finish Depth (ft) 163.0 92.0 325.01 318.01
Count Time (sec) 15 15 15 15
Live/Real R R R R
Shield (Y/N) N N N N
MSA Interval (ft) 0.25 0.25 0.25 0.25
Log Speed (ft/min) NA NA NA NA

Pre-Verification C9740FPB20190
410AV00CAB1

C9740FPB2019041
0AV00CAB1

C9740DMC2019
0424AV00CAB1

C9740DMC20190
424AV00CAB1

Start File AD000000 BD007500 AD015900 BD030000
Finish File AD016300 BD009200 AD032501 BD031801

Post-Verification C9740FPB20190
410BV00CAA1

C9740FPB2019041
0BV00CAA1

C9740DMC2019
0424BV00CAA1

C9740DMC20190
424BV00CAA1

Depth Return Error (in.) N/A 1.5 high N/A 1.5 low
Comments None None None None

Logging Operation Notes

A centralizer was installed on the sondes.  Verification measurements passed the acceptance criteria.    

Analysis Notes 

Analyst P.D. Henwood Date 06/06/19
Reference(s) SGRP-PRO-OP-53040, Rev. 0; SGRP-PRO-OP-53051, Rev. 0

Casing corrections for a 0.5 and 0.43-in. thick casings were applied to the SGLS and NMLS log data.    

For the SGLS, a water correction was applied below 323.1 ft. 

SGLS spectra were processed in batch mode in APTEC SUPERVISOR to identify individual energy peaks and 
determine count rates.  Concentrations for the SGLS were calculated in EXCEL templates identified 
as FTB20181218, DNC20181219, and ALD20181204 using an efficiency function and corrections for casing and 
dead time as determined by annual calibrations. 

Casing diameter and thickness corrections for 0.5-in. thick, 11.75-in. OD casing were applied to the NMLS data 
for the first casing to 163 ft and for 0.43-in. thick 9.71-in. OD for the second casing. Integrated with the casing 
diameter and thickness corrections is an initial count rate correction for a sediment composition of a 50-50% ratio 
of basalt fragments to quartz sand (HGLP-OTH-028).   
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NMLS data are reported in counts per second for the entire length of the borehole. NMLS data are also reported in 
vol% moisture.  Conversions from count rate to vol% moisture were performed using EXCEL templates identified 
as FPB_MCNP_assay and DMC_MCNP_assay.      

HGU6 is an empirical unit of gamma activity proposed as a means to standardize gamma log response across 
multiple logging systems with different response characteristics. The HGU is defined in terms of measurements in 
the Hanford Borehole Calibration Facility, and the magnitude is selected such that 1 HGU is approximately 
equivalent to typical Hanford background activity, based on data from background samples as reported in 
Hanford Site Background: Part 2, Soil Background for Radionuclides (DOE/RL-96-12). 

Results and Interpretations

No manmade radionuclides were detected in this borehole.

Bi-214 energy peaks at 609 and 1764 keV are plotted on the Combination log plots.  These energy peaks are used 
to calculate naturally occurring U-238.  Where the concentrations diverge, radon (Rn-222) is indicated that has 
disrupted the secular equilibrium (activity of the parent is equal to the activity of its daughters) between the parent 
U-238 and its daughters below Rn-222 in the uranium decay chain. Rn-222 appears to be in the groundwater.

The neutron moisture log primarily responds to moisture present in the surrounding formation.  In general, an 
increase in count rate reflects an increase in moisture content.  Moisture content generally increases as the 
sediment becomes more fine-grained.  For example, moisture content would be expected to be greater near the top 
of a fining upward Hanford flood sequence.  The cause of the relatively high moisture at 314 ft is unknown.  It
coincides with a very low K-40 concentration, suggesting drilling activity may have caused a void and water was 
introduced into the borehole at this depth.   

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

List of Log Plots

Depth Reference is ground surface. 

Manmade Radionuclides (0-500 ft) 
Natural Gamma Logs (0-160 ft) 
Natural Gamma Logs (150-310 ft)
Natural Gamma Logs (300-460 ft)
Natural Gamma Logs (450-610 ft)
Combination Plot (0-120 ft) 
Combination Plot (110-230 ft)
Combination Plot (220-340 ft)
Combination Plot (330-450 ft)
Combination Plot (440-560 ft)
Combination Plot (0-520 ft)
Total Gamma & Moisture (0-340 ft) 
Moisture (0-160 ft) 
Moisture (160-330 ft)
Total Gamma & Hanford Gamma Unit (0-500 ft) 
Repeat Section of Natural Gamma Logs (75-92 ft)
Repeat Section of Natural Gamma Logs (235-257 ft)
Repeat Section of Natural Gamma Logs (393-408 ft)
Moisture Repeat Section (75-92 ft)
Moisture Repeat Section (300-318 ft)

                                                      
6 Hanford Gamma Unit
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40K (1461 keV)
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232Th (2614 keV)

pCi/g
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238U (1764 keV)

pCi/g
0 1 2

Repeat Data

Repeat Section of Natural Gamma Logs
699-44-70B (C9740)
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Moisture

vol %
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Moisture Repeat Section
699-44-70B (C9740)

Zero Reference - ground surface
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Moisture
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WELL SURVEY DATA REPORT 

Project: Prepared By: 
Neil P. Fastabend 

Company: 
CHPRC 

Date Requested: Requester: 
07/15/19 Matthan G. Wilson (CHPRC) 

Date of Survey: Surveyor/ Company: 
07/29/19 Lawrence B. Munnell I CHPRC 

Description of Work: Horizontal Datum: NAD83 ( 91) 
Obtained final survey coordinates (C/L Vertical Datum: NAVD88 
Casing) and elevations of ZP-1 Well C9740 
(699-44-70B) located south of the 622R Units: Meters 

Weather Station in 600 Area. Hanford Area Designation: 600A 

Coordinate System: Washington State Plane Coordinates (South Zone) 

Horizontal Control Monuments: 
Washington State Reference Network 

Vertical Control Monuments: 
R3-3 (CHPRC ) and 2W-21 (CHPRC ) 

WelilD We!I Name Easting North!ng Elevat~on 

C9740 699-44-70B 568670.06 136810. 37 Center of Casing 

225.240 .,,, Top Inner 4 "Casing, N. Edge 

225.543 • Top Outer Casing,N.Edge Stamped 11 X11 

224.764 '"' Brass Survey Marker 

Notes: 

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

Equipment Used: Trimble RB RTK GPS 
Trimble DiNi 12 Level 

Surveyor Statement: 

,,,.... ---- ~ 
I, Lawrence B. Munnell, a Professional Land ~Cf. B. II"'!_ Surveyor registered in the State of Washington 
(Registration No. 16216), hereby certify ~,~~~-ii 
this report is based on a field survey Ji f . :i; 
performed by me, or unde r my direct ~ 6. ~) supervision. 

~ i\~'oJ 
7,lf.,:~~ ... --- _,J. 

Page 1 of 1 A-6003-659 (REV 1) 
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WELL SUMMARY SHEET Page _j_ of A. 

Well ID : C9936 Well Name: 699-46-61 Start Date: 2/20/2019 

Project: 3 Monitoring Wells in 200-ZP-1 OU Location: 1400m NW of 2704 HV Finish Date: 4/25/2019 
CONSTRUCTION DATA GEOLOGIC/HYDROLOGIC DATA 

1--------------~--------<Depth in1---~-------- - - ----~ 
Feet Graphic Description Diagram 

Concrete Pad: 
0.46 ft ags - 1.0 ft bgs 

6-in. Protective Casing: 
2.87 ft ags -1.67 ft bgs 

Type 1-11 Portland Cement Grout: 
1.0 - 3.9 ft bgs 

3/8-in. Medium Bentonite Chips: 
3.9 - 9.8 ft bgs 

Type T-II Portland Cement Grout: 
9.8 - 10.8 ft bgs 

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

2.25 ft ags - 293.94 ft bgs :~~~,-; 
t~~~I 
;,,.: ..... ~ 
V· 
v~·-· 
, .. ·"' 

3/8-in. Medium Bentonite Chjps: ~-~-.. ~ .. 
08 2896ftb --• .+. :~;•-:-_ 1 . - . gs -:· . .:,~~ 

vv·, ,,~.:.;_:,..· 
';I~>\ 

...... 

Stainless steel centralizer 
installed above and below ----+-B~(J 

screen and every 40 ft 

Depths measured above 
ground surface (ags) or below 

ground surface (bgs) 

Reported By: 
Nicole Combs 
Print Name 

0 

Geologist 

Title 

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

Log Lithologic Description (ft bgs) 

10.0 - 15.0 Sand Gravel sG) 

15.0 - 20.0 Gravelly Sand ( ) 

20.0 - 30.0 Sandy Gravel (sG) 

30.0 - 40.0 Gravel G 

Gravel sG 

65.0 - 70.0 Gravel1 Sand ( S) 

~ ~ ~ 4/25/2019 
...,. Signature Date 

ob'R/J°J 
Date 

A-6003-643 (REV 2) 
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WELL SUMMARY CONTINUATION SHEET Page-2. of J. 

Well ID: C9936 I Well Name: 699-46-61 Project: 3 Monitoring Wells in 200-ZP-1 OU 

CONSTRUCTION DATA 
1------ ------------.----- ------1Depth in1-----.--------------------1 

Feet Graphic 
Log 

GEOLOGIC/HYDROLOGIC DATA 

Description Diagram 

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

2.25 ft ags - 293.94 ft bgs 

3/8-in. Medium Bentorute Chips: 
10.8 - 289.6 ft bgs 

150 

160 

Lithologic Description (ft bgs) 

145.0 -190.0 Sandv GraveJ (sG) 

A-6006-992 (Rev 2) 
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WELL SUMMARY CONTINUATION SHEET Page.l of .1. 

Well ID: C9936 Well Name: 699-46-61 Project: 3 Monitorin Wells in 200-ZP-1 OU 
GEOLOGIC/HYDROLOGIC DATA CONSTRUCTION DATA 

1----------- -----~---------jDepth in1-----,--------- --- - - -----1 
Feet Graphic Description Diagram 

4-in. 1.D. Schedule 10, Type 304/3041, 
Stainless Steel Blank Casing: 

2.25 ft ags - 293.94 ft bgs 

Log 

170 

180 

190 

200 

210 

220 

230 

240 

250 

260 

Lithologic Description (ft bgs) 

· 145.0 -190.0 Sand Gravel sG 

S) 

· 205.0 - 210.0 Gravel (G) 

10.0 - 250.0 Sand Gravel (sG) 

Sand S 

Gravel (sG) 

G 

A-6006-992 (Rev 2) 
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WELL SUMMARY CONTINUATION SHEET Page A. of .i 

Well ID: C9936 Well Name: 699--46-61 Project: 3 Monitoring Wells in 200-ZP-1 OU 
GEOLOGIC/HYDROLOGIC DATA CONSmUCTION DATA 

1----------------~---------1Depth in1------.--------- ---------1 

Description 

4-in. J.D. Schedule 10, fype 304/304L, 
Stainless Steel Blank Casing: 

Diagram 

,-..... :"'-: 
2.25 ft ags - 293.94 ft bgs y,; 

3/8-in. Medium Bentonite Chips_: -tilll!!t~f £ 
10.8 - 289.6 ft bgs 

1/4-in. Non-Coated 
Bentonite Pellet Seal: 

289.6 - 290.6 ft bgs 

4-in. I.D. Schedule 10, Type 304/304L, 
20-slot Stainless Steel Screen: 

- -H?:Wiii==i 
293.94 - 314.24 ft bgs 

4-in. J.D. Schedule 101 Type 304/304L, 
Stainless Steel Sump: 
314.24 - 317.22 ft bgs 

1/4-in. Non-Coated 
Bentonite Pellet Seal: 

317.8 - 320.9 ft bgs 

3/8-in. Medium Bentonite Chips: 
320.9 - 356.0 bgs 

Straightness Test: Pass, 04/08/2019 

Depths are in ft below ground surface. 
Borehole drilled with 11 3/4-in. O.D. 

casing from 0.0 - 151.0 ft bgs 

Borehole drilled with 9 5/8-in. O.D. 
casing from 151.0 - 341.1 ft bgs 

Borehole drilled with 8 1/2-in. O.D. 
drill bit from 341.1- 356.0 ft bgs 

All temporary drill 
casing was removed from the ground. 

Feet 

360 

Graphic 
Log Lithologic Description (ft bgs) 

Total De th: 356.0 (3/18/2019) 

A-6006-992 (Rev 2) 
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BOREHOLE LOG 

Location: 
Reference Measure Point: 

Comments· 
Depth (ft) Sample Gti;ic 

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

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

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

Level, Other 

0 

5 

l 'O 

15 

G 

OR Doc Type: 

~ ~ ~ 

1--"'rl...l.4-""'--'-'----"'-L--L"f-"-'-"'.,___--¥-'..L..1..U..,,.....,_+-'-"""--'+-'=Cl..l..!--!:<--l""-ll-"-"-'--='l'-..I..L--O--"llU.f...W..:..UZ...JJL...:P,,llO.¥.IU.J!""',-------1 

~:_if} f+.!<.1<.1:t.LL~J{:,'-"=jc.:...L.-""--'-"",L.!JCllJC4-.!.L.!.c!!.-"-...,_,JOL""-,-l..L.!.ll.-"'--+----------- ------I 

-...ro e.> µ-'2Ct::t.£L+-....I2!iL...f.::.......l~:,:....-.1::.!:L.1.:........)~--'~µ!L/M'.:._/j~--1--- ---------l 
:;:_ ?t ~-"-"'---'-"-"CLil<"-'t..!"'-.:..->.l.-""'l.Ua....:.......:,_µJ..JLl,_~-.lt...l.="1...>JL.:l....,1---+-----------------I 

: ; -~ -~~: f-"-"-="-'w.LIL...1-'=½~'-"'--'--__LLU'-'..1-'----"<-"'-+.:..._P4-+-..u:.tJ'-'-'l-->L.+"""1-+-+--------------I 

. ~.~ .; ~ ) i--'<'L.L"'lf-+---4....._......,,..._...---l-'<----Hw.<. ....... ..=-"'--'--->4-.:,_-'-'-'µ.,..L-...iu.:..:....S..+--------------1 
. 0 ·c, } 

-.~.;,·~ 0 : ....... ~~~---~ - - --~---------+--------------I 
·O V, )> l---"'""'-==<--"',---'-"""'-""-'--''--...,___y_..::_::c....s..,=...e...:.--'L..!...!..:....l..L:.:..:...::.+-------- ---------1 
·.;:-- l?·. 
~f~l-"'-=--.Ll,L---'«-....,,,"-""4--"'-l--''l--=-....,,,.,,<...L:.--""-=-..."""-.L:......L.l..!..:::.......L..._+-__________ ------1 

.'R,- : 2>b 
q;4o ,-..1-...i.u~o..u.J4-.LL.ll"-"'---'-UL.l-4-Ll.L..L'--"-"'L...,_.u.<.....L......!..LJ.IO!-.:.....J.......,Cl:/--''-1----------- ----l 
lb :'&. ~;,~i,';'l-'..I/_ . ...J.L"'-LL--'""'-o'f-'-"'-J<""--"""--'--"-U.CWU---'L-"""'""-CU....,f--',-"-"".!.....1,L1£L.'-,f---------------l 

o o ·... · 
4:b"-~ z.i;y ~/3 Ii 

A-6003-642 (REV 1) 
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Well ID: 

Depth 
(ft) 

35 

50 

55 

lu5 

10 

Sample 

C 

G 

G 

G 

Reported By: 

Graphic 
Log 

'() . .. ·. 

BOREHOLE LOG (Cont.) 
Page_b._of...1.Q_ 

Date: 2-21- \ 9 
Well Name: - l, Location: 4COi-n N\N i. '1: OY HV 

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

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

Comments· 
Depth of Casing, Drilling Method, 

Sampling Method, Sampler Size, Water 
Level, Other 

. 0 ~U+-t--J.L.Ji,L_L..A.f.L~ULl-+--=...:=--'---=>-~~--'LLL.U~-+--------------i 

·o· . .'. ·o· 1---- --- ----------------+--------------< . · . . . () 
0 1-----------------------+-------------; 
: ::,_. 0 

0 .. . ~- 1-----------------------+-------------; . ·_.-,,, . . 
·o _- : . t-----------------------+---------------1 
: 0 . . 0 .1------- ----------------+---------------1 
.. 0 . 
-~. ~: ·.'"o·_,___~1--~~~--,+~~~~~----~~--+-+------- ---- -
.... .. 
' 0 ' O 
I) • :_·. ·_1--- - ~ ........ =~------ ---------+--- - --- - -----; 
. . _. {) .· "1-------- ---------------+------ -------; 
~ ;, ;- ·. :;1-----------~---~---- ---+--------- ----; 

/ \i'::} ......... +-'~~~-~~~1--------------+--------------< 
... · . . · · . ' 1--1-'"----'--'-"'-- -""-""'-=L......l.~~~=--i;.,,_,__· ·:....,....., .... ==-9 ...... £::....L.· ":..+-Lu.=-=.....L.:...---+-----------1 

7':~> < / f-"'-Ul..l."'--lF-'-1.1.1.L'---'<.L-'----F',-f-..::C_-_...,,3~=============-=--=----_-+-------------i .. : .: ... .__ •. :: : 

Nico\-t Combs 4-2(,,-/CJ 
Print Name Signature Date 

A-6006-993 (REV 0) 
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( 

BOREHOLE LOG (Cont.) 
Page _3_ of _..1.Q_ 

Date: '2 - 2 2 - I 9 
Well ID: C 9 9 ~!,. I Well Name: l,,, 4 - '-f(p - (,I I Location: IYOOiv, NIN of '2.7b4 tN 

Deplh Sample 
(ft) 

15- (3 

-
-
-
-

80- G 
-
-
-
-

~- G 

-
-
-
-

9o- G 
-
-
-
-

"15- G 
-
-
-
-

/00- G 
-
-
-
-

IDS- G 
-
-
-
-

1/0- ~ 
-
-
-

Reported By: 

Ni colt 

Graphic 
Log 

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

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

Comments: 
Depth of Casing, Drilling Method, 

Sampling Method, Sampler Size , Water 
Level, Other 

:-,:-_-'. . .--:=-:.::· 7 0' - 145' : S,,_,,..o/ (t): q: 5 /. -~ = 9t; '/. rn= T . I\,,- ~ l?ti\11•,., w~ 
~-;'-: .. _<>·:: Q,r()..vtl ·. v~n-e - VCOP-rS~,.., f>t l.hle .:>,.yq. (Omr-n \ \ 3(1.i'~o l(i-St, ;'n .J..~~n . ct1triho 
·:,:_-:_:>>--: M4.)( . 3S~~ nM~ "" ... + i:;0 1 +'ti. '!5-o /. ,,,.,~f'. o.o'- /5/ .c,. ")S/~"nn e·11 ~ J 
: __ :-: .-·.\ .\! o..n>11l0.r - _(';,Ln-,q, ,\'n-d : -Ant: -vcoa,.r,f-(, .Jo.,,,, CASiM /t;;/.O'- 3'-/l.1 1 h4C'. 

;-:\·i\,i;:}' ~v!. Coa..r.l'~ wt//v__S'or-/- 5D·1. -C,_/, 50'/. ""'"f. Y'1;~o ,1..,Y1 ..,.,,,/ t. B'',n oJ 

::./ \-'.·::-_: a .... ~ - ('t1b-<1-nqv\iLr t:Ar'-1 nil vvn HC.1 2.S' Y' 1 •- .1,it. GrM> <'A-Ale 
••, •• :,, s•• \ ,,,A·~, ,\J ' - J O I r" \ 0~ ,' . ~ '. ·. 'It.; inT O 'iVt. nn wn. r1>ll-t= .,.,.. -, , rx.~.,. 

·,n rrl-t.o\n<>, .J .. 
VJ . . 

: 0 
.. 

o· :: :. : 1-----------u __ " ________ _ ' ___ +--------------, 
: . >::.··. '-------------------------+--------------, ., · • .. r ·· ... •, ., 

1-----------------------+--------------I . ..... 0 

.. : 1---- -------------------+-------------, . , 
. . ::<1------------------------+--------------, 

·!------------------------+-------------:o.·: . 
.. ::- '-~·_:..,. 

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

. . . ·. '. ·o l---------------- --------+-------------1 ... .. 
1------------------------ +-------------I 

0 

.. 1-----------------------+-------------, ... .. 
· . • 1-----------------------+-------------t 

. . ··· 1-------------------------+------------ -t 
··:·.·· 1-----------------------+-------------, 

·; ... 
. ·. 0,1-----------------------+------------.., 

·•,·-.. 1-----------------------+-------------t 
~-:'_.:.,\:/i---------- -------------- +-------------i 

, ··.:·· ~ :1-----------------------+-------------t ,:. ·::· .= .. -~ ~-- ::, 

.. :-.:·, ;,::.: 1------------------- ----+---------,-----t 

.• ,1' ... 

Print Name 

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

Date: 3- 01- I ci 
Well ID: C "C\ 3(p IWellName: \p"C\-Lf~-lol I Location: l'-iOC>hn N'N of J.,oY tl\J 

Depth 
(ft) 

115-
-
-
-
-

/20-
-
-
-
-

/25-
-
-
-
-

/30-
-
-
-
-

135-
-
-
-
-

/'-10-
-
-
-
-

l'i5-
-
-
-
-

!So-
-
-
-

Sample 

G 

(:, 

G 

G 

G, 

r, 

r, 

r, 

Reported By: 

Graphic 
Log 

Sample Pescription-
Sediment Classification, Grain Size Distribution, Color, Moisture Content, 

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

.0:·:(·.>··.i·lD1 -l'-iS 1
: S'f.U"IJ(.n: ,.:r::,·,. S='lC:'/, m=T. 

:\·././::; GrtVJtl: vt. ... , - ,.,.,,,J;.,,,,,_J n#l,,1,,/,t p.,yq. ~Mm Mo.11, 

\ "i.::_:.\/· 10~- """J ..... A.u .r11,,+- 'c::,o ·,. ~, vso·1 . ..,,,.f 

/ -:.':._:::. ('uh-A~~. 4-.. .tuh--no1h,,/ Seu,,,/: V~"'" -Vf'AAY.r( 

:-/:·// \ Q.N''. . r.,,¼,,-,r~ MMI - Sod SO ·, . .C,/ ~r, ·,. rn af' 
:::.'·.<:::a.n,uf,.,r-fn .rub-a,nq. tv,,,;rt no,.,,.., /.Ir./ 
:_.::,:.:::_:) '2.,i!;' Y r;/Lt /; .. h+ l>liti h.-.. ,.., . 
\ \:·,_::::_: V 

. : ..... 

Comments: 
Depth of Casing, Drilling Method, 

Sampling Method, Sampler Size, Water 
Level, Other 

Air ~ 01"-,\\ih<\ , .. ·,~ 
113/4".,,/ IC>S/e;:., ,1.,_;:_ r.r;,..,. 

(). (/- 1c;1,(')' \.,.,,, 0,'S/e,';._/(S.V~~ 
I-L,,,,,o r.-r;..,,. ,J /5/. o' - ~41.J I 
I,,. r. 4 'Ii. •~,,..i ,,/.,.;, II n.J £. 

I i''o., 1nn_...,..,_ ,,,,.,+. r, .... 1n 
1~,,..,,,nl-1 ., ,.,..., r;' or t,,h,,.. 

J 

VJ 
i_//:/?/:1-----------------------+-------------, 
,, 

}(\.\/1------------------------+-- -----------, 
:. ·.: :-.:::f----------------------+---------------1 

.... ··_.·:::·:-t·~1-----------------------+--------------1 
.. ·:, :·· :·. 1-----------------------+--------------I 
·"••· @130' ~J, 2·1. ~ t+r, 98'/. rn=T. .. · .. ~ : : 

. ", •' f----'f"-"'~~::x•••3i:~'i......., I~,:;:.,.,, \J'ff-'•~.;:x_ ..J, _ -h.J..IL_~ 6r,,,t.U,_CJ:_i.+--'"""LLL014._.._. V _ .J,,x__,,~,._u..w-""'u..,...-+-------------1 
o·: :· . · ·. •1--__ _rW~t'!.l.ll_.>l:dl ·':::J.-'~• ~~ . .,J!:._ ___________ --1-----------, 
. ·.-... : ,_. .... 1------------------- ---+-- ------------, .. , 
. ... · '•. f------- ----------------+------------ -
::-::.'.: .;:_· f-----------------------+-------------
.. . . ~ ... 

·./.:<· /:1-----------------------+-------------, 

{}?);/1---@--/L{_D_' -.,--'l'--h>-~--,-. --.<:<J._ 1r,_ <:t_S -··1 .--..,.=--T--i------------1 

" 0 .: .. . 
: ·: : : : 

·: := ' •. 1---------------------- -+---------------; 
: :, :_ :_/1-----------------------+-------- ------; 

'• ' 
;'.:·: . . ·,; .. /'-15' - 190': .<' o.ndu brA-V.,J /sfo): ~= t,,0·1. 
o:.":'· .. <:·:·.IS= L/O'/. ""= T. f.,~.,/ : v-An-t: m.,..J;~,_., 11..,bbt, 
-~·-/\/ c,.v .... ?m11n M"v. c, ...... m,...,,J_ rorf 4D,. -hi /J,b'I. 
:::. :: ... :- ~~ n,,ff. ""'" , +r, Suh- Lnq, S ~-A: v-Ane - vr,.11.r.r,_ •, :.t> .o·, \I ,U 
.".>o :: · :. '"". ~-- _,.,. ....,.,;_ ,<:'fl>-T. {;()·1 . .C-.. / f>D·t . ...,,,,.f' 

· .. :_-;,/,:.',i,i;; /A.ti\. +r, J'1•"'-«-n4. w,,..;sf n11 ..vn J.ltl 7.~Y 
·.b·.?~\·•:· ~/~1 .JHI::: o~A .,vrl-.. 1,,~,,.,.. m:I~, .. 

Ni c.-ol~ ComloS '/-U, - /~ 
Print Name Date 

A-6006-993 (REV 0) 
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190 

BOREHOLE LOG (Cont.) 
Page_§_ of __lQ_ 

Date '3-05 - IC\ 
Well ID: C °l°l~L. I Well Name: L., '1 ct - Y l., - lo I I Location: 14bO"" t--1\N o.f '2.70'-i HV 

Depth 
(ft) 

155-
-
-
-
-

ltoD-
-
-
-
-

11,c;-
-
-
-
-

no-
-
-
-
-

175-
-
-
-
-

/80-
-
-
-
-

IS~-
-
-
-
-

~ 
,-c \·9-~ 

-
-

Sample 

~ 

G 

G 

~ 

~ 

C. 

~ 

G, 

Graphic 
Log 

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

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

Comments: 
Depth of Casing, Drilling Method, 

Sampling Method, Sampler Size, Water 
Level, Other 

" · · " /4S'-l"to': rA_,,;., r~~.ul 1~ ~'\ IA·,r ~ Vhlr1r-01 ,.,,-1,l,, 
.... :~

0
-. :; @ rr;;c:;' 'I: l.llJ'/. r:41> "/. --=T. r.~~-J : \jl' - ,.~,. 113).,"a.,/ ICli,,,•;., -L-} .. ,,.r; .... 

" ~ "_ ~- ... b ··~~ ,___ -•U ?r-. .. __ .J ,, .. + '-'""/ . .£.J I 0, o' - /~/.(}' L...r '7$/~·:~ / A'ti:·~J 
""o·· l,f>'/ .... 't ruL---·-+,, ~nl.-..,.vnol . t .-..J:\jl'-'"' IJ.~.- -~r; ... ~ u,c;,_o•--.:1-/1, I' 
D . ~ - ~-· \Nfll .rort so·, .. d ':iO'l .••• .p AM,,-1-o ,.,,1._ ·-- . .J.. 1,,,,.,-,_ Li.,, ~.;J ,.J, .. JI ,-,..,,1 t ~.-~., 
~ _ : - -: D . '-1----nh,JL.l'>_Jr::l"t.n.. ~_ruHCc!_l -,..k:. '· ~:z..1.Y_:'f~I/L".J1.J!IJ, ·y-~ku-----1·!\.l-~"µ·1rui..L_(!l2.l'.Jl_"IJW:"l.,:-+1.Il t..l4 v_.D>. -n:i:,r.c._tzt.,·a·.J.:._ir.2.~-~-· l,,2._;•~-"f·~'~-1 

@ IL.l':l' -- • 1 : -· • ., 1' -h. ~o .... .:'.. v t;' or ,.1...~-•-" ·,n lttf\o lMu 
:~.°:~rl-------.J-----------------+-----,_, ______ J_IJ---f 

~.-c ·. ~ .-~ l-----------------------+--------------1 
· . . .'·· . 0 . 

~:-:f_-.'~:- ~====@=:,1,,:c;:=,: .. ~==4~:o-:, .. =:"::::1,:0:-:,.:m:===T===r:.:-:.J:.~==r-.. :-:.:~::1:.r:,~~:=====================~ 
~-./;_:.; __ · 1---~""'~'qJ,.---l...1.lL---'"l.l"'"IIl:::.L_:..!_:!,e_[l"!J-'-"·------ --J-----+--------------, :•.':-•-:-~-_:(~---v ______ o..J _____________ -+--------------j 
:o -._o:·: :·1----------- -------------+-------------I .·.•, 

.. ·. : -.~ ·. 1---------------- -------+-------------I . () 

. . ·o;;~·.1------ ------------------+-------- ------, 
• : , 0 .· :.:.1------------------------+--------------, 

0 . ·, 0 ·1------------------------+--------------, 0 . . ~ . 

• .. ~-------------- -------- +-------------1 . . .... ·o·: 

-~·\\y1---.i.....@LL17•5..,_' _-"l~·.1.e~'"'=•J_:..ilVl.1c•,o,.,..._,J,,c____.,?.><.Jf)1..,.ll!l!"".1-J---»..><·\'u1-b-_.,,.A,_.1:"'J'l-' '-----+-------------1 

0 

. ;,·_ : 1---------------- -------+-------------I 
·:-· . .. . ·0·1------------------------+--------------, 

:·/; ~ :_·?: ~====@==I' A::o:·=~ a~--~.:,:.,:/,=: .: .. ;-==,r,-==Y=:m:,,,,::: .. : .. :.,=:J,=:,c:::. -:·-=====:=====================~ 
,C> ••• --~ • •• _o :1--_ _,.\'uuuhz.:-:...M!•'"~nv~· _-'--.LIL- = "''rz=L-..LQ! ~"llll'"'"'!,!_--------- -+------------, 
o _ o_ : -. V 

l-----------------------+--------------1 . . . . • 0 

.··:·--,;: :::-.-1-----------------------+--- -----------1 
o·_. _· 0 .. o_ 

"1----------------------t-----------j 
. ~:- ~----.\· 1------------ ------------ +--------------, ·.- o 
. ·. ·. ·,. 1--------------------+-----------; .°._-:•>-~--: /"lo'- l~I,;' : q- .• I/., S•-.J /,d') ,.: 1s·1 . .r= M'/. 
--~-,, -:"·.·-< , .... :-:;. .. ~-,. r~~~ .. 1: \I J:"J ~ t• .. -.r~ n~I., .:: • . 4 ... ~ -= ,, ... _ 
_: :_-_9_-.: :_ lw,11 .\'1r-t so·,. ,/;I ,;r,·1. ~-~ 4).,,. - .. ,I <J ~-,.} : vr--
. ~- -: :·.-::: l\lt IN~\\ So~+ c:o·, . .t..l ,r,·, . .J,.,.t un. '4-,, -~ui..- ........ 
: ·: :::· .-. ,-. A... "" ..,.., -L. Mr.J ? ,c;v "4/-,_ ..J.J~ •-· ,;.rl, u 
:- ;~··:>'/: I.~ '"' V J 

NC 3-~-1~---------, 
Reported By: 

Ni eo/£- G<>ml?S lf-2<,-/ Cf 
Print Name Date 

A--6006-993 (REV 0) 
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Well ID: ("q21 

Depth 
(ft) 

l'lS-
-
-
-
-

2.00-

-
-
-
-

2115-

-
-
-
-

210-
-
-
-
-

21<;-

-
-
-
-

220-
-
-
-
-

r2:2s-
-
-
-
-

230-
-
-
-

Sample 

G 

G 

G 

G 

G 

C. 

(; 

G 

Reported By: 

BOREHOLE LOG (Cont.) 
Page~ of J.tL 

Date: 3- OB-J9 
I Well Name: \,°I"\ - 4L, -(,. I I Location: l'-foo..,_ N'N o+ 1.lOY HV 

Graphic 
Log 

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

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

0.~o~o.". f°lc;'-105': <-•--'· 1'~-.. u.A f.d'-,\ o:10 '/. s 0 2s·1. 
1 

• ' , • • b : N C 3•8· ~ J ' v 
,. 0 ~ . . ~-r ""= c::; -,. G- 1: vr: - , • -~• • L- • ,,, 1 -? '

0 
•• o_ .- . r,IC 1,1•1'1 v 

o . · o ·0 · tv\M II~••· ~ Poo,- ,rD.-f 'fO'/, ~j /,() '/, ~•f' 
· 0 ' O ' 0 Ii 

•0 • -
0
• :.°: 'I.rub-=<> n 111 ,,.,,.,1 "'""· .rvh-,....,, .. . ,c:, __ ,J: vr:-vc 

0 ,0' O • • 0 • IJ I LJ <) 
· • ;,' • . · ,.,.II .1·•.-T hi'.'/ . .CJ (:;f>'l~ • . ./' •-o '+r, ,ru/..-,...,~. 
·: ~ · • .'• / .J~ nn ""'- +. lif'J 2,5'( "l/? .J._M •- ' rl,, 1,,.,.!! -
• .· · • . / _. O ' <) (o>? ""' C,'2 .,~J ,I, 'v~ • ~--1. ,._JI,. U -••& .1, -k, 
o· ."· · 0

• 
0 o V 

o • . 0 • · Lf Mm ""' · v J, 7 •· •· ,. •• 11 (',,,.,.-f ·o· ... o , 
·Do O ' ,r,.,.,,J ••.•• k -v- ..J... 1-4~ 

Comments· 
Depth of Casing, Drilling Method, 

Sampling Method, Sampler Size, Water 
Level, Other 

l'.l'rt- 12.,..-+,,,~, Onl\\1na v-,·..U.. 
113/'i :n, i()!:/e::.. .L. •• n" , .... ~ 
n.o'-1t:1.o' 1,..,._ .,,}~;n/ 9,•ti~ 

-1.,,..,.,,., ,nri-~ V \c;l,Q'-'3"il.l' 

\.,.,,/ '-J '/,.'~., v .J..;I\ "'°' ( ~•;n 
\,..ll_, ___ ~ ~ l,:irf. ("'~ .S 

S' d• ~ h. - 0 • ·,n l'r\\.-ol • .' 
\J ".J 

?oo ~-.-·?~~ 
· . 0 o O· >----------------------------+---------------< 
/.:·~ •· 20S'-'21ll' ·. r,,..,.,._,<.,( re:'\ q: "lo·,. r= B1. ~· 2·1. 

ooooo · v 
• • o · • • .,..,..,,1: \/J::-\JC "'NOo f'AA-r~ ~.J,., "',,,,, "t,.,,,,, """" ?f>-

• ••• · o v U I 1/ 
· • .• 00 : 00 .,,,.,,/ .r • ..+ 4h/. ~/ I.O /, ,.,,.., /:' r,,t., ____ -h r,,.l.,_ ,-..._} 
-~·00 I V 
·• • o 0

- .~().Ytd : VF - \JC. tN«.11 .tor+ C::n·/. -A.I C::r·,/. ~-./.' °""'" -t. .c...,h-oo oo 0 • ,J =~•·oi• e,.nq, ,.J.., nh ... v ... ~r.-4 ?..SY Y!z ,,/....,1,, <>~ ·.,1-,- J..~wn . 
• .. •_o 0 o':° V ,J v v 

o . •o· - O .o >--------- -------------------+---------------< 
· 0 :. •·o'•: 'l!C)'-ll:;D' : ,.,.,.,,.1., G, ... ,.,1 /~('.) ,.,.-,c:. ·1 . . r: 2.~'/. 
~ . 0 ;: 0 .• ""=c:.·,.,,,_ .1 .. ,rf- ,.u-•~ •• 1,., ,,.~,,,, fin, ~.1,., 

• . o .•: •. u.N". 4 .. ':!. """'" ,,,.,_ w,11 •·-• ~"./..t..1 '·"'l. - .J:> 0 

_'•.•> ··•:..••; r .. t.v ____ -+,. ~-L-- .. --J .CI.-.J ; \/r-y/' • -. "·•-"• t:: \.'f ,II r.:-'.+ c::. ,, . .r.1 n1. --./.' __ ...,_ •. ,L ':!.._,,, ,. 4+ 
0 · . • 0 nh • v- ~r.A 1..,; Y 4 12 J.,-k ,,,~tJ i.f'h "'"''~n~ 

~-·o.:.~:.·:-'-:~· V U 

~~ ~~--~ ~ '.~ >----------------------------+---------------< >~:·-::) 1---------------------------t--------------1 

~--~ ~ ~ ~o:~o:· 
~ •·:o .•• t---------------------------+--------------1 
o. _o-, 0 o_o o 
, 0 . ·• . 
" . 0 .,, • 1---------------------------+--------------1 
-~ ·.o _. . ~-1---------------------------+--------------j 

:_..-.~_-:·:.· ~ .... ~ •. f---'@..._.:1"'1'-S"--' -="ic::....L.>lb1....'"-/._ .>1.::.~=_,L._~.,_,_·1'-.. -=""-="c....-...2'/co·-;n;i,u:-=~-<A'-':'-"""•·"l-o-'1'-+--------------l 
• 0 ' 0 0 ... f--.J..!l.-h,--lf/lD/'. ."J.l>O,,.._•.llJ..,,.,LJ!A,.,, v._"1".L._._LIJ./ 9,!!,,.'-"'l.On..C' -'"-""""M[.1"1.,,.J.:,., ,.c,.}"11.-"'4------~-+--------------i 
~ : 0·0 .. 0 _ J 

• 0 - ~ -~: 1---------------------------+--------------1 
.\ o :;•o 1----- ---- - - ------ ----------+--------------1 
0 : • 0 ·-
.. o ,'. • .. 1--,,,,-,.-3,-~,-,,,,--.---""JQ,,-.,,-,.-:.-.,.r..)"'l-. --.-----n--t--------------j 
• . • t o o 1--~1~_:.1.~>1'2..:_ 1 .:::!1~1:t!!!~:::;:~::::rmi:fu:::::::b:ttl:::1:rt=~~l'.Kl[;~t::.....j _____________ ...J 

o·· 
0

. o · o · ..... ., .. A .-,.. t.,,.n·1 . .C.J .. t, f1i YO"/. rv,.~~ 
• • 6. o. ~- o o_ ~----.....;vµt!tll'1..-.l_=ILJ.!.....z:sd.,__=_,1JL.__c'-l..:,__!!l.!:!.aC---l---------- ----l 

~-- o· ,"o o, o· 1---------------------------+--------------J 
. 0900O.0 
0 · . 0 o >----------------------------+--------~------< 
_. ·O O : 0 • 

NiCAlt ~Ml?~ 'I-Zv-1? 
Print Name Date 

A-6006-993 (REV 0) 
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BOREHOLE LOG (Cont.) 
Page _l_ of ...l.Q_ 

Date: 3- I '2 - I '1 
Well ID: C"l"l~L, I Well Name: :'-r to"l'I-L/ll-l..l I Location: IL.loo..., N't-J 6+ 'l.7o'-l 1.w 

Depth 
(ft) 

~35-
-
-
-
-

~'-to-
-
-
-
-

1.'-/5-
-
-
-
-

2So-
-
-
-
-

1SS-
-
-
-
-

11.c..o-
-
-
-
-

1.lo5-

-
-
-
-

·no-
-
-
-

Sample 

G 

C, 

G 

0 

0 

G 

C, 

(), 

Graphic 
Log 

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

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

Comments: 
Depth of Casing, Drilling Method, 

Sampling Method, Sampler Size, Water 
Level , Other 

i, '_ o-_":_'ti : 110'-250': ,. __ ,-1, r,"""•Jf.~C.'I A',r Q,.).,,.._, 0""11-, .... ,,. ..,-,.u,. 
0_-\_:;:11: @ ?2C' a :'-'• / ~= I -"' J, .,,.,-r Q- ,.J : ""'- ..,,,.,/ o.J. l\11'1'~0 lf>~P,•;. ,L -.J t#Jifl"' 

-:_:0:::.
0 

-_ ~u• ,:;..,_v ~•v /r;,..- ..,, • .1 -•••~ ':111·, ,l',. f 10'/, -•~ 0,0'- 151-C' b..~. °fS/,i,'~p ) ~ 'lt~n 

-,.,.; - _·-\• .ruL.1,/-•""" +,. .ruJ.--.. -.J r,,_.,.J: \lr-\lC, ••.,11 ,('i,rf ,:;;;,, ·1, 1-1#...,,.n , .. ~-tha., J<;t.t,' - 31'-il. J'l,.,,J, 

;t- ,. 0 '· .JlJ r:.o/ -•~ ,.,,,,._ •""'-•-"' ~•'N- we.J.. ..., .. Hr.J 2.SY 1../'h~., .J,,;,11 ,.,.,J t p,".... ii 

.:,-_-·_ .,:· 'i/7_ ,J._,., .. ~ .. :rh i.-wn .,1 \n.....,...,.~ .... 'y,·,+. r~~Jn s..,..,,oJ., 

\·~ ~: ~: (il 'J_L./f)' 0 ~ ,'I:;. ,_ £: h .'I , •n: '!_' /. ,,,_ .~J t 1fl'/, -l'.J S ' or ,Jn_.,,, .. ., ·,...,_ \·,{t,...1;.,,._, 
' oo ~-•.\· : .I, =lo·,. ~-"-f' ()J\Q- .ruh-----...·~~ .r-~,.J: :.i... -· huh HC-1 V IJ_ 
• , ' _o 'o O v V v 
:~_o.o·. t) . f--------------------------i--------------1 

:: :: /~(f--@--?Ll_l_ t; _' --~-- .. -•. ,-,-vr: ___ \J_ {'._ A-,.-J.,--... .,- .. - .,.--,_-_--~-,-.u-1'-+---------------, 
o ,- t) . 0 . 1-----'"-'""-l...,.,___-'.'l" u"""'-Xd-'-".J:....--'...._--f"'_'--"=-;.v1--.,__......,=0..+.LU--'----J--------------1 

O: o .· o ~--0 _ 1----''2."-'r;,_,.-,,,.,.,_-.,_,JL...,-"" 1.11L•1..: '·--= ,r.,J'---<>---1',_---'--"'u /11" ''l ''-Lil ........ ,..L.., .f'_..,.,"-'-'I -"':.....,• .... •· -u.·=,J=-•wa .. • r.,_++---------------, 
--~- -~---•_o·. V 
b~~.0. ~-~~o: 1-----------------------------l-------- ------i 

~:•; •_:_• -_ '2.50- 2'55': ,....,..,.~lu J'.,,,,.,,/ r .. . <'): q.: ID/ t ::: ~r.·1. r,, s /tY1 . 
• : • ' .• - - 0 ., I} - " ., 
0. o .. ·,; · la.~.ul : \Jr - rM,r~ n~J,, ,.., .. c;-.,,, ... -·~ 2,...,.., A .. ~ 
:o:_:-_;_-.;':_'.:·1 ~u.-l '·"'' .CJ Ut,·1 . ..,.~t' -~~- r,,1,_,.,... r,,.,,J, \Jl-'-VC 

. ::-?\:_:: v,ull •h~ t;I\'/, ~J ~0·1 . ..., .~v •M - •ni.Y,._A ..,. , 1.N-

:_, i (./\ ltltn Mr.A v;'r .. ,,, ~Ii\/( 1,..,,.,.n ,J V 

·.\ _\;---~<: 1S5'-2c.,o': r,. .... ,1, r ...... 1 /rC):o,:r:.,., ·,. s=Y~'/ . ...,,:5' ·1. 
•· .. - - - - • ·-· ' .,J -·:-:.:'_:_-;-.: :.- _, .,,_._.J , \/•- ,~,r• n..J, ..,.,,. , L./r,,..., .._~ ?11-- ...,,.,,/ -"•r-f-
. ..... , . .. -_. , ¥ I.I 

• ·-- ·_· o',- : 11.r,·, .C..I u1,-1. __ J. A,... ,tr, .r,,1,, _,.,..,,, tA.11~ : \Jf:'-\Jr. ...,.._,_ 

: "o· •-~ ·. ,; ·- 1 .... ,11 ••...+ c:n-, hJ t;o·,. ,;.,,r .,... - ,;..,,.,_.__ -•i rJ. .,. . ~ .... 
· -•-- - -- U v 
.o·- - -0 _- _ I-ICI '7 . t:.Y 'i/1 .J._k "~ "•L L- '"' 

~~.' ... o _·~~~·. ~ \J 

·. -~:- o_ :- -:: l2l#O' - 2SO' : G!M'~ r r;,1 : q: (M'/, s= '1/\J. m= T orz~: 
0 • • O - 0- • V 
•0- _•_. 

0
0-• vr: - ~ .... ~ • ., .. , u ... -. iv,., 9.~~ , ... 11 .r • ..-+ 1.1>·, _ ./!,J I.In-,. 

- . 0 - . - .... 

-0 •_ -__ -; ;; --·.I: •-· r ..... ,1, vr- \JI' ..... . I -- ,..,,Jf ••~ t;o·, . ..CJ c:;,.,,,_ 
o . D O - • . ,J V 

0 0 :0 
· - - ~-.!! -~·- ,S,,,1,- ....,., M•1N' M l",Ch H~ 1.SY 'll? .J.~j, -_ ·_ ;, ~- - 0 1,/ ., 

-~: o O 
O 
0_ ~- -,rl. btwm. 

· · b . b . " -.I 
. () . t, ~·b 

~' •i• -/ - ,:.,?I.C::' (,, .,,._,,~ (G,) : q -t "'ID '/ _ .l'J- ID '/ . rn,:1. 
,0 .D O O o >---~""----"--'"----'"'------'-"-'-""='---1,.,>C../---''1-'--..L><CL.:.-"-..:.L......L.lo'--L.C-'--'.L.:...--'--'----+---------------, 
-~-• •~-ti; " ~"~J: \IF'- ,ha-rf ~- J..,,; .,,,..,v 1' ?l\~k- ..,..,J .to...+ ·o· ·: . . D :O~o',J-----"f-1 vf::C!..ld..:.J.L-.....ld=.>U.---/'"""'c,_Jllll!IA,_.L,.j"""-<UJ::>.+,...lll""'1-"JLL-4---+---------------j 

0 , 0 • o o'-1---'-'--"--l'J'.c/ -,__:z.f':<,.41_"'-"':;,.,.,_··1 .. __,_,-,,.U'-"'-'"'t''---__.A,.,,_c..g.n-=-'--"'-"''=L.-__..,.,-"-'n'I-'-------+---------------, 
'o ~~-ooo' v V 
o ;_'o -·.-:,. _o·l------ ----- -----------------l--------------1 

, ~ o . 001----------------------------l--------- ---- -t 
'o.o ~ /'_q o @ '2,D' r.,.,..,,.,l ( c:,') : ,v,,.v J, """"" ,. ·•H .~a,-t ~: _o o t, ~ ; . .-----""-_.."'--"'--_.-'--'-',,.__,"-'-lc--"'4-_,,,._,,_.,...__-"___,_'--'-""-'-'--'- =.u......,..~-,.....-i--------------1 
;. , DD _ 0 \,,D '/_ -Cl I.ff> '/ . ..... ~f. o o_o· o , o o f-- -"'-><-L.:....J:=.,-_---'--"..!,;...-'--'-'-ll.l-~- ------ --- --- -i- - --- - --------1 
0 0 0 . o . 

~ 0 •o· o·. t~·f------ --------------------i--------------1 
b o . · 0 •·tJ • 

Reported By: 

Ni eo\t CM"'\?s 'i-2&-/°J 
Print Name Date 

A-6006-993 (REV 0) 
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Well ID: c."~31,, 

Depth 
Sample 

(ft) 

175- G, 

-
-
-
-

2sc- G 
-
-
-
-

1&5- G 
-
-
-
-

2,0 - 0 

-
-
-
-

2,s- G 
-
-
-
-

Joo- G 
-ws 
- we; 

-
-

30S- G 
-
-
-
-

310 - G, 

-
-
-

Reported By: 

BOREHOLE LOG (Cont.) 
Pagel of _lQ_ 

Date: 3-/2-/°I 
I Location: l'-100"" NIN t>t '2.7C>~ 1-1V 

Graphic 
Log 

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

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

Comments: 
Depth of Casing, Drilling Method, 

Sampling Method, Sampler Size, Water 
Level, Other 
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BOREHOLE LOG (Cont.) 
Page _j_ of _JQ_ 

Date: 3-/2-1'1 
Well ID: C '1~ 2t,, I Well Name: l,,"19 -YL,- \,,I I Location: fYM,.,.. NIN •+ 2704 H\J 

Depth 
Sample (ft) 

131£" - G, 
-
-
-
-

3ZC>- G, 
-
-'Nb 
-
-

3'25 - G 
-
-
-
-

330- G 
-
-
-
-

335- G 
-
-
-
-

3'-to- G 
-WS 

-
-
-

~Y5- C,, 
-
-
-
-

3So- G 
-
-
-

Reported By: 

Graphic Sample Description· Comments· 
Sediment Classification, Grain Size Distribution, Color, Moisture Content, Depth of Casing, Drilling Meth0d, Log Sampling Method, Sampler Size, Water Sorting;z~§!.~lari_'l:· ~~n~ralogy, Particle Size.Reaction to HCI, Other Level, Other 

300' - 3-3-',;' : \'1>.41,::lo.4 (,..,, .. ~1 (s(.,\: Air '1~-h. Ohll'•"" v-,i#, 
@ ~,~· a - 3o·,. -~ =v10'/. nn:: T. o~ J , \JF -w,,.,/. nJh, \\31'1'~n I IDJ;Je,';n .U~n. ,.,·,ht> 
,,,,., .. . I .... ::.. ""' A' II) ..,...,J O --+ t;r, ·,. -1,J IAl','/, 11n,r1 o.n' -1s1.o' i,, .. ~. 9s1t:..1s•1~. 
s .. t.'.._A -- s~~ol : \JJ:' .. ·" .CM''+ 1 o·, . .f, I '-if> '/, rn~+ l# ..... o ,,,~;,... /5/. D' - 3'1/. {· h.c-. 
a"'"· -h, "r,,t., -"-f'l'I =•iS+ no ""- HC,l 1.SY 'I/~ ol;w l>r.1'-f'l,'~n J..,11 ....,,J 1 2,•• • ., lo.~~tv 

@~:pr,' Qt '-f/') ·1 .. ~.!, \,O '/ . ns:T ... ~ ,J , \tl'-'\/C II.·.+. f,.,,j, .4 ...... olt ,;· M· r!-.n .. a# 

1/\J,..J..,_.,.. ~,...,,,.,,_. I- 002, 

@' 3Yl.!' "'"~' 
V 

~!------------+--------, 

Ni e,o k u,~~ lf-2& -/CJ Print Name Date 

A-6006-993 (REV 0) 
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BOREHOLE LOG (Cont.) 
Page J_Q_ of _lQ_ 

Date: 3-1°1-l'1 
Well ID: C°l°lit,., I Well Name: t., "I c:i - Ylo-(.. I I Location: ILjM,h 1-..llrs.l .~ 1.1 oi; IJ.\.J 

Sample C!eSQ[itlliQD' QQmme•l:r 
Depth Graphic Depth of Casing, Drilling Method, Sample Sediment Classification, Grain Size Distribution, Color, Moisture Content. (ft) Log 

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

Level, Other 

3SS:- '-- ~ye;'- 351,,' D. .. rA1+ ll1Y OA-h.- Ori\\i"'n IN~ 

(:, 
_.,,.-- °l"I '/, b .. ~...it- 1 ·1 . .C,lritS ~h A AA• _.L •• J.I 

' A \\~/'i':., I lb9/&';n ~ .... } t .. rjhQ 3%-

- 1-jh"I....,.. - '.2.ri- - ,,.,,n ~.J-- "'~ 'r'>l .... ~/',I -z..~Y t,.o· - /5/.o' to .. <'. cis1i ~n/ B'li',; 
'2.-S/, ll.l .,,_.I,,_ u 

J.,_.,_A, ,.,:hn /51,01 - 3"1!,,•i.., • -
Y'h ~- ,1...:'11 ,...,J t 9, \., 

V 

-
I. - h·,+. G,~Jr. r,,~nle 

- s' ·~ "'"~- 1_ ,., ....... a ·, ... 
- li+h 0/0~1..1. 

J J 

VJ 
-
-

- TD : ?.Slo. t>' 
f">~,...k..,. -f.,_ I ,nJ...v; 2"12.1.(?' -

I -
- I 

/ -
/ -

/ -
/ -

/ -
/ -

/ -
/ -

/ -
h~Q. -

./4 " -
,0\ / t-lv -

- A,,"'-/ 
r y -
~ -

/ -
/ -

/ -
/ -

- I/ 

V -
-

V 
I/ 

Reported By: 

~ -~ Nitol-t WY)bS G~\o%ist 'f-Z<,-/? 1/(_,- < 
Print Name lie -~g~ Date 

A-6006-993 (REV 0) 
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Drill Cutting Photographs for C9936 (699-46-61)

C9936

C9936

C9936C9936

C9936

C9936

C9936

C9936

C9936ft ft

ft

ft

ft

ft

ft

ft

ft

5 10 15

20 25 30

35 40 45

cm FREESTONE

FREESTONE

cm FREESTONE

cm FREESTONEcm FREESTONE

FREESTONE cm FREESTONE

cm FREESTONEFREESTONEcm

cm

cm

·~FREESTONE 
~ ENVIRONMENTAL SERVICES , INC 
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Drill Cutting Photographs for C9936 (699-46-61)

C9936

C9936

C9936C9936

C9936

C9936

C9936

C9936

C9936ft ft

ft

ft

ft

ft

ft

ft

ft

50 55 60

65 70 75

80 85 90

cm FREESTONE

FREESTONE

cm FREESTONE

cm FREESTONEcm FREESTONE

FREESTONE cm FREESTONE

cm FREESTONEFREESTONEcm

cm

cm

-~ FREESTONE 
~ ENV I RONMENTA L SERV I CES , INC . 
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Drill Cutting Photographs for C9936 (699-46-61)

C9936

C9936

C9936C9936

C9936

C9936

C9936

C9936

C9936ft ft

ft

ft

ft

ft

ft

ft

ft

95 100 105

110 115 120

125 130 135
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Drill Cutting Photographs for C9936 (699-46-61)

C9936
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Drill Cutting Photographs for C9936 (699-46-61)
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Drill Cutting Photographs for C9936 (699-46-61)

C9936
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Drill Cutting Photographs for C9936 (699-46-61)

C9936
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Drill Cutting Photographs for C9936 (699-46-61)

C9936

C9936

C9936C9936

C9936

C9936

C9936

C9936ft ft

ft

ft

ft

ft

ft

ft
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WELL DEVELOPMENT AND TESTING DAT A 

Well ID: L 9q-3<., Well Name: lo C) C, - 4(r ~ I I Date: 'i-2.G,-/ C, 

location: /L(OOtv. NIN o.f 2.70'-l l+V 
Reference Measuring Point (unless otherwise noted): TOP OF OUTER CASING (TOC) 

Has the well been surveyed? Oves @.No Does the well have a cement pad? ~Yes QNo 

Initial Conditions I I C Ir Proteotlve (Outer) Casing -
Start of Job End of Job 

A f 
STATIC WATER LEVEL: j j Ground Level or 

i-. 

Date: 4~2.£-f°, 241. Y~' h,s 
Pad Surface ~ Pennanent casing 

2. ~ 2. lo°, I ~,s ·r 
Date: 

,.l /A ~!Pt N}t'l 

DEPTH TO BOTTOM: ?.87' 
Date: '-f- Z'5-f°) 

A= 

:?13.t,Y' 1''1S' 613. lo½' 1?,s B= 2-81 
Date: 

tJ/1t ~!rt t0/Pr C= /. O' 
L-... 

Intake Depth Specific Capacity Troll Depth Turbitidy (NTU) Pump Pump Pumping Rate Maximum 
(ft bgs) (gpm/ft) (ft bwt) Initial Final Start Stop (gpm) Drawdown (ft) 

302.73 l, ..... 301 . 'S3 l,.~o ,~.70 072~ 0~ II • /3. fo 2. 6(., 

302.13 3., 3o I .t.;3 IP. lp5 3 .,°) 0'7/1 0~5~ t.,. LJ /,7~ 

362. 73 B.5 Jo 1-r;3 N/A NIA /D4I /0 f;7 I Lf. <.o 1-l f 

r'f!f-

<.)I.I£. #f/z.oi11 

Total Pumped: I°)~ 0. Y ~«J 

.Pump Model: Gi 1-vnol-fo~ S/c Pl !ill 

Troll Serial Number and Pressure Range (PSI and depth): 5 '-f(,-, e 210,..,. I v,1 ff - ' .J 

Comments: 

*Pvrr,p wo.s not ivrntol oft ~ 0~/1 ~ flow rvft IN~S t"~uci.d -fnrn /3.loJf"" 

n. lo. y J f tvl @ OC,I( olvrin.J rvmfinJ f war ~hvt off' @ 0~S3 . 

L<>jS: C°'"\3ll - ..4-wdof- ;nt•I _ ~ _ '2.<; _ l"I 
C "\ "131,p - cS7l'fsrl-trf - '-l-24i- /"I 

Prepared By: 

*~ature ~ Ni eole f-01ti&b,£ 'J..·U-1'1 
Print Name Date 

Reviewed By: ( ~Ld/ ( Je,hi1~ U<;t.,Y/fl(l._f ' 5/20/1'-J , 
Print Name C/ I Signature Date 

For Office Use Only 

OR Doc Type: WMU Code(s): 

Page 1 of 1 A~005-205 (REV 2) 
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2439 Robertson Drive  •  Richland, WA 99354  •  www.baywest.com

699-46-61 (C9936)
Log Data Report

Borehole Information 

Log Date 2019-03-21 Filename C9936_HG-NM_2019-03-21 Site 200-ZP-1
DTW1 (ft) DTW Date DTW Source Drill Date Total Depth (ft) Depth Datum

291.3 03/18/19 Freestone 03/18/19 356 Ground Surface

Casing Information 

Casing Type Drill Type
Stickup 

(ft)
Diameter (in.) Thickness 

(in.) Top (ft) Bottom (ft)Outer Inside
Threaded Steel Air Rotary TC2 11.87 10.75 0.56 0.0 AGS3 152
Threaded Steel Air Rotary TC 9.71 8.85 0.43 4.67 AGS 341.1

Borehole Notes 

The onsite geologist provided the total depth and casing depth.  The logging engineer measured casing stick-up 
using a steel tape measure, casing diameter using a dial caliper, and thickness using a precision wall-thickness 
gauge.  Maximum logging depth achieved was 342 ft, approximately 1 ft above the reported casing depth. The 
geologist reports drillers encountering basalt at approximately 339 ft and setting casing two ft into the basalt.  The 
remainder of the borehole was drilled without casing which was not logged.  Zero reference is ground surface.

Logging Equipment Information 

Logging System Gamma 4NC Type 60% Coaxial HPGe (SGLS) 4

Effective Calibration Date 12/19/2018 Serial No. 45-TP22010A

Calibration Reference HGLP-CC-178, Rev. 0 Logging Procedure SGRP-PRO-OP-53023, Rev. 0,
Change 2

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

Effective Calibration Date 12/12/2018 Serial No. H34055445

Calibration Reference HGLP-CC-177, Rev. 0 Logging Procedure SGRP-PRO-OP-53024, Rev. 0, 
Change 2

Logging System Gamma 4MC Type He-3 (CPN 503DR) NMLS
Effective Calibration Date 12/20/2018 Serial No. H340207279

Calibration Reference HGLP-CC-179, Rev. 0 Logging Procedure SGRP-PRO-OP-53024, Rev. 0, 
Change 2

SGLS Log Run Information 

Log Run 1 2 3 Repeat 6
HEIS Number 1021043 1021044 1021045 1021046
Date 02/27/19 02/27/19 02/27/19 03/20/19

1 depth to water inside casing
2 Temporary casing
3 Above ground surface
4 Spectral Gamma Logging System
5 Neutron Moisture Logging System

HGLP-LDR-1082, Rev. 0 
Page 1 of 20®aa,w11st 

Customer--Focussd En'Vlronmtmlal & Jndustnal Solutions 

I I 
I I 
I I 

I 

Bay West LLC • Five Empire Drive• Saint Paul, MN • 55103-1856 



C-25

SGW-63811, REV. 0

2439 Robertson Drive  •  Richland, WA 99354  •  www.baywest.com

Log Run 1 2 3 Repeat 6

Logging Engineer Spatz/Meisner/M
cClellan

Spatz/Meisner/M
cClellan

Spatz/Meisner/Mc
Clellan Spatz

Start Depth (ft) 0.0 70.0 55.0 148.01
Finish Depth (ft) 70.01 149.04 75.0 325.0
Count Time (sec) 100 100 100 100
Live/Real R R R R
Shield (Y/N) N N N N
MSA Interval (ft) 1.0 1.0 1.0 1.0
Log Speed (ft/min) NA NA NA NA

Pre-Verification C9936DNC2019
0227AV00CAB1

C9936DNC2019
0227AV00CAB1

C9936DNC20190
227AV00CAB1

C9936DNC20190
320AV00CAB1

Start File AD000000 BD007000 CD005500 AD014801
Finish File AD007001 BD014904 CD007500 AD032500

Post-Verification C9936DNC2019
0227CV00CAA1

C9936DNC2019
0227CV00CAA1

C9936DNC20190
227CV00CAA1

C9936DNC20190
320AV00CAA1

Depth Return Error (in.) 11.5 high N/A 1.0 low 2.0 low

Comments 
Temperature in 
teens affected 
depth control

Brought sonde to 
surface and re-
established zero 

reference

No fine gain 
adjustments made

No fine gain 
adjustments made

Log Run 7 8 Repeat
HEIS Number 1021047 1021048
Date 03/21/19 03/21/19
Logging Engineer Spatz Spatz
Start Depth (ft) 324.0 280.0
Finish Depth (ft) 342.01 300.01
Count Time (sec) 100 100
Live/Real R R
Shield (Y/N) N N
MSA Interval (ft) 1.0 1.0
Log Speed (ft/min) NA NA

Pre-Verification C9936DNC2019
0321BV00CAB1

C9936DNC2019
0321BV00CAB1

Start File BD032400 CD028000
Finish File BD034201 CD030001

Post-Verification C9936DNC2019
0321CV00CAA1

C9936DNC2019
0321CV00CAA1

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

Comments No fine gain 
adjustments made

No fine gain 
adjustments made

HGLP-LDR-1082, Rev. 0 
Page 2 of 20®aa,w11st 

Customer--Focussd En'Vlronmtmlal & Jndustnal Solutions 

Bay West LLC • Five Empire Drive• Saint Paul, MN • 55103-1856 
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NMLS Log Run Information

Log Run 4 5 Repeat 9 10 Repeat
HEIS Number 1021049 1021050 1021051 1021052
Date 02/28/19 02/28/19 03/21/19 03/21/19
Logging Engineer Spatz Spatz Spatz Spatz
Start Depth (ft) 0.0 57.0 150.0 277.0
Finish Depth (ft) 151.26 72.01 292.01 292.01
Count Time (sec) 15 15 15 15
Live/Real R R R R
Shield (Y/N) N N N N
MSA Interval (ft) 0.25 0.25 0.25 0.25
Log Speed (ft/min) NA NA NA NA

Pre-Verification C9936FPB20190
228AV00CAB1

C9936FPB2019022
8AV00CAB1

C9936DMC2019
0321AV00CAB1

C9936DMC20190
321AV00CAB1

Start File AD000000 BD005700 AD015000 BD027700
Finish File AD015126 BD007201 AD029201 BD029201

Post-Verification C9936FPB20190
228BV00CAA1

C9936FPB2019022
8BV00CAA1

C9936DMC2019
0321BV00CAA1

C9936DMC20190
321BV00CAA1

Depth Return Error (in.) N/A 1.0 low N/A 0.5 low
Comments None None None None

Logging Operation Notes

A centralizer was installed on the sondes.  Verification measurements passed the acceptance criteria.    

Analysis Notes 

Analyst P.D. Henwood Date 04/30/19
Reference(s) SGRP-PRO-OP-53040, Rev. 0; SGRP-PRO-OP-53051, Rev. 0

Casing corrections for a 0.56 and 0.43-in. thick casings were applied to the SGLS and NMLS log data.    

For the SGLS, a water correction was applied below 291.3 ft. 

SGLS spectra were processed in batch mode in APTEC SUPERVISOR to identify individual energy peaks and 
determine count rates.  Concentrations for the SGLS were calculated in an EXCEL template identified 
as DNC20181219 using an efficiency function and corrections for casing and dead time as determined by annual 
calibrations. 

Casing diameter and thickness corrections for 0.56-in. thick, 11.87-in. OD casing were applied to the NMLS data 
for the first casing to 151.26 ft and for 0.43-in. thick 9.71-in. OD for the second casing. Integrated with the casing 
diameter and thickness corrections is an initial count rate correction for a sediment composition of a 50-50% ratio 
of basalt fragments to quartz sand (HGLP-OTH-028).   

NMLS data are reported in counts per second for the entire length of the borehole. NMLS data are also reported in 
vol% moisture.  Conversions from count rate to vol% moisture were performed using EXCEL templates identified 
as FPB_MCNP_assay and DMC_MCNP_assay.      
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HGU6 is an empirical unit of gamma activity proposed as a means to standardize gamma log response across 
multiple logging systems with different response characteristics. The HGU is defined in terms of measurements in 
the Hanford Borehole Calibration Facility, and the magnitude is selected such that 1 HGU is approximately 
equivalent to typical Hanford background activity, based on data from background samples as reported in 
Hanford Site Background: Part 2, Soil Background for Radionuclides (DOE/RL-96-12). 

Results and Interpretations

No manmade radionuclides were detected in this borehole.

Bi-214 energy peaks at 609 and 1764 keV are plotted on the Natural Gamma log plots.  These energy peaks are 
used to calculate naturally occurring U-238.  Where the concentrations diverge, radon (Rn-222) is indicated that 
has disrupted the secular equilibrium (activity of the parent is equal to the activity of its daughters) between the 
parent U-238 and its daughters below Rn-222 in the uranium decay chain.  It is interpreted that intervals of 
relatively low moisture that coincide with relatively high U-238 using the 609 keV energy peak suggest partial 
voids behind the casing where radon is trapped and neutron count rate is low.  For example, this may be occurring 
at approximately 260, 278, and 292 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 generally increases as the 
sediment becomes more fine-grained.  For example, moisture content would be expected to be greater near the top 
of a fining upward Hanford flood sequence. 

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

List of Log Plots 

Depth Reference is ground surface. 

Manmade Radionuclides (0-340 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 (120-240 ft)
Combination Plot (240-360 ft)
Combination Plot (0-350 ft)
Total Gamma & Moisture (0-350 ft) 
Moisture (0-160 ft) 
Moisture (150-310 ft) 
Total Gamma & Hanford Gamma Unit (0-350 ft) 
Repeat Section of Natural Gamma Logs (55-75 ft)
Repeat Section of Natural Gamma Logs (280-300 ft)
Moisture Repeat Section (57-72 ft)
Moisture Repeat Section (277-292 ft)

                                                      
6 Hanford Gamma Unit
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WELL SURVEY DATA REPORT 

Project: Prepared By: 
Neil P. Fastabend 

Company: 
CHPRC 

Date Requested: Requester: 
05/08/19 Matthan G. Wilson (CHPRC) 

Date of Survey: Surveyor/ Company: 
05/23/19 Lawrence B. Munnell/ CHPRC 

Description of Work: 
Obtained final survey coordinates (C/L 
Casing) and elevations of ZP-1 Well C9936 
(699-46-61) located west of 200E Area. 

Horizontal Datum: NADB 3 ( 91) 

Vertical Datum: NAVD88 

Units: Meters 

Hanford Area Designation: 6 o OA 

Coordinate System: Washington State Plane Coordinates ( South Zone) 

Horizontal Control Monuments: 
Washington State Reference Network 

Vertical Control Monuments: 
2E-92 (CHPRC) and 2E-93 (CHPRC) 

"NeH Name Easting Elevation 

C9936 699-46-61 571431.17 137442.38 Center o f Casing 

211. 617 • Top I nner 4"Cas ing, N .Edge 

211.923 • Top Outer Casing, N. Edge Stamped 11 X" 

211. 1 71 • Brass Survey Marker 

i ~otes: 

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

Equipment Used: Trimble R8 RTK GPS 
Trimble DiNi 12 Leve l 

Surveyor Statement: 

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