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Metric Conversion Chart 

I Into Metric Units Out of Metric Units 
! 

I Ifyouknow Multiply by To get Jfyouknow Multiply by Toget 1 
I Length Length 

inches 25.40 millimeters millimeters 0.0394 inches 

inches 2.54 centimeters centimeters 0.394 inches 

feet 0.305 meters meters 3.28 1 feet 

yards 0.914 meters meters 1.094 yards 

miles (statute) 1.609 kilometers kilometers 0.621 mi les (s tatute) 

Area Area I 
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 1.1 96 sq. yards 

sq. miles 2.591 sq. kil ometers sq. kilometers 0.386 sq. miles 

acres 0.405 hectares hectares 2.471 acres 
I 

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 2.1 13 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 35.3 15 cubi c feet 

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

ga ll ons (U.S., liquid) 3.785 li ters 

cubic feet 0.0283 cubic meters 

cubic yards 0.764 cubic meters 

Radioactivity Radioactivity 

picocu1ie 37 millibecquerel millibecquerel 0.027 pi cocuri e 
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1 Introduction 

This borehole summary report provides a general overview of the well drilling and construction activities 
perfonned during installation of five monitoring wells in the 200-UP-I Groundwater Operable Unit (OU) 
in the Hanford Site Central Plateau (Figure 1 ). SGW-60568, Rev. 1, Description of Work.for the 
installation of Four Monitoring Wells Near the Southeastern Portion o.fthe 200-UP-J Operable Unit, 
FY 2017 (hereinafter referred to as the description of work [DOW]), is the controlling document for 
installation of the new wells. A fifth well was added to the project scope after work had started (Rev. 1 ). 

The wells were drilled , constructed, and developed between May 16 and December 6, 2017, by Tacoma 
Pump & Drilling, Inc. (Tacoma Pump) for CH2M HILL Plateau Remediation Company (CHPRC). 
Well site geology, well drilling documentation, and construction documentation services were provided 
by GRAM Northwest, LLC. Geophysical logging services were provided by Stoller Newport News 
Nuclear (SN3). 

The five new monitoring wells were installed to support characterization of the southeast chromium 
plume. Contaminants of concern for the 200-UP- l OU include carbon tetrachloride, uranium, 
nitrate, chromium (total and hexavalent) , iodine-129, technetium-99, and tritium. Installation of the new 
wells supports Ecology et al., 1989, Han.ford Federal Facility Agreement and Consent Order. The wells 
were installed in compliance with the Resource Conservation and Recovery Act of 1976 and 
the Comprehensive Environmental Response, Compensation, and Liability Act of 1980 (CERCLA). 

Table 1 lists the well names, well identification numbers , Washington State Department of Ecology 
(Ecology) well tag numbers, and installation dates for the five new wells. Well summary sheets, borehole 
logs, geophysical log data reports, final civil survey reports, photo logs, and the well development 
and testing data sheets are presented in Appendix A for well 699-27-68 (C9632), Appendix B for 
well 699-29-55 (C9634), Appendix C for well 699-30-70 (C9635), Appendix D for well 699-31 -50 
(C9737), and Appendix E for well 699-30-73 (C9636). Figure 2 provides a map of the well locations. 

2 Drilling, Sampling, and Well Construction Activities 

This chapter summarizes the field activities associated with monitoring wells 699-27-68 (C9632), 
699-29-55 (C9634), 699-30-70 (C9635), 699-31-50 (C9737), and 699-30-73 (C9636). 

2.1 General Information 

The five new wells were constructed in accordance with WAC 173-160, "Minimum Standards for 
Construction and Maintenance of Wells," and the CHPRC construction specifications identified in the 
DOW (SGW-60568). All well drilling and construction activities were documented in daily field activity 
reports, and borehole geology was logged. The sampling activities are outlined in DOE/RL-2014-27, 
Sampling and Analysis Plan.for Remediation Wells in the 200-UP-l Operable Unit (hereinafter referred 
to as the sampling and analysis plan [SAP]) , as modified by TPA-CN-0793 , Change Notice.for Modifying 
Approved Documents/Work Plan in Accordance with the Tri-Party Agreement Action Plan, Section 9.0, 
Documentation and Records: DOE/RL-2014-2 7, Sampling and Analysis Plan.for Remediation Wells in 
the 200-UP-l Operable Unit, Rev. 2. 

1 
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Figure 1. Hanford Site Map 
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Table 1. Project Well Identification and Drilling Date Summary 

Well ID 

Well 

Name 

Well Installation Date 
Ecology Well 

Tag Number Start Finish 

C9632 699-27-68 May 25, 2017 August 22, 2017 BJB-536 

C9634 699-29-55 June 28, 2017 September 25, 2017 BKG-064 

C9635 699-30-70 May 16, 2017 August 24, 2017 BJB-537 

C9636 699-30-73 October 11, 2017 December 12, 2017 BKG-065 

C9737 699-31-50 August 30, 2017 November 14, 2017 BKG-066 

Ecology = Washington State Department of Ecology 

ID = identification 

 

 

 

Figure 2. Locations of the Five New 200-UP-1 OU Monitoring Wells  
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2.1.1 Drilling, Sampling, and Borehole Logging 

The drilling, sampling, and borehole logging activities for installing the five new monitoring wells are 
summarized in the following subsections. 

2.1.1.1 Drilling 
All five boreholes were drilled with a Foremost DR-24 or Foremost DR-24HD1 dual rotary drill rig 
operated by Tacoma Pump. All boreholes were drilled to total depth (TD) with temporary 8 in. 
outer-diameter (OD) carbon steel casing. Boreholes C9634 and C9737 were drilled using I 0-3/4 in. OD 
starter casing and downsized to 8 in. OD casing due to potential radiological contamination concerns 
within the first 10 ft of the boreholes. All boreholes were drilled using either a 7-1 /4 in . underreamer bit, 
a 7-1 /2 in. tricone bit, or a combinati6n of both. All temporary casing was advanced to TD with an 
8-3/4 in. OD and 7-7/8 in . inner-diameter shoe, with the exception of boreholes C9634 and C9737. 
For C9634 and C9737, 10-3/4-in. OD and 10-1 /4 in. inner-diameter shoes were advanced to 
approximately 15 ft below ground surface (bgs) and 10 ft bgs, respectively, and then downsized to 
8-3/4 in. OD and 7-7/8 in. inner-diameter shoes to TD. All boreholes were drilled approximately 10 ft 
into the Ringold lower mud unit (RLM), unless otherwise noted. 

2.1.1.2 Sampling 
Sampling was conducted in accordance with the DOW (SGW-60568) and the SAP (DOE/RL-2014-27, 
as modified by TPA-CN-0793). Geologic grab samples were collected and archived at 5 ft intervals and 
at major lithologic changes during the drilling of each borehole. Archive grab samples were placed in 
labeled pint-size glass mason jars and in labeled chip tray compartments for storage. Additional grab 
samples were collected every 5 ft once water was encountered and then composited into 20 ft sieve 
analysis samples. Sieve analyses of the composited samples were perfonned to detennine particle-size 
distribution. 

Three to five split-spoon soil samples were collected at each of the boreholes from the saturated zone for 
chemical analysis . One split-spoon ·soil sample was collected in the vadose zone at one borehole. Six to 
IO groundwater samples were collected from each of the five boreholes during drilling in the saturated 
zone. The groundwater samples were collected to identify chemical concentrations within the aquifer 
around the well and to define the vertical distribution of contamination in the aquifer. Hexavalent 
chromium was measured during the purge as a field parameter to identify when concentrations had 
stabilized. Post-development groundwater samples were collected during final development of each well. 
All samples collected for chemical analysis were collected by CHPRC nuclear chemical operators. 
Section 2.2 provides additional well-specific sampling infonnation. 

2.1.1.3 Geophysical Logging 
The five boreholes were logged by SN3 using a spectral gamma logging system (SGLS) to detect natural 
and manmade gamma-emitting radionuclides and a neutron moisture logging system (NMLS) to detect 
the soil moisture in the vadose zone. Each of the five boreholes was drilled with a single string of 8 in. 
temporary casing (except C9634 and C9737) and then logged through the 8 in. temporary casing after 
drilling was completed. In accordance with the DOW (SGW-60568), the first IO ft at C9634 and C9737 
did not require geophysical logging. 

1 DR-24 and DR-24HD are tradenames of Foremost Industries LP, Calgary, Alberta, Canada. 

4 
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2.1.2 Health and Safety Screening 

The health and safety screening included radiological field screening and air monitoring for volatile 
organic compounds (VOCs), as discussed in the following subsections. 

2.1.2.1 Radiological Field Screening 
A radiological control technician (RCT) perforn1ed radiological surveys twice daily, with both morning 
and afternoon checks during drilling, construction, and development activities. However, the RCT 
perfonned continuous coverage during drilling and construction activities for the first IO ft of boreholes 
C9634 and C9737 due to potential elevated radiological contamination. The RCT conducted the surveys 
using standard radiological field screening instruments to detect any contaminants with alpha, beta, or 
gamma radiation on drill cuttings, geologic samples, temporary casings, and any other equipment that was 
used downhole. Radiological contamination was not detected during drilling activities at any of 
the boreholes. 

2.1.2.2 Air Monitoring for Volatile Chemicals 
Air quality monitoring was perfonned twice daily by an industrial hygiene technician during drilling 
activities, once in the morning and once in the afternoon . The industrial hygiene technician checked for 
VOC contamination using a photoionization detector to confinn that the air quality met lower explosive 
limit requirements prior to welding activities. Areas monitored for VOCs included the driller' s breathing 
zone near the wellhead, the wellhead or source, any fresh drill cuttings and geologic samples, and any 
other areas of potential concern. 

Very low to zero levels ofVOCs were detected downhole during drilling activities. VOCs were not 
detected in the breathing zone at any of the borehole locations. Additionally, the lower exposure limit was 
not above 0% at any of the borehole locations. 

2.1.3 Well Construction and Development 

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

2.1.3.1 Screen and Casing Materials 
All wells were constructed using 4-1 /2 in. OD, 4- 1/4 in. inner-diameter, Schedule I OS Type 304/304L 
stainless-steel blanks, screens, and sumps. The screens used were continuous vee-wire wrap with 20-slot 
(0.020 in.) apertures. All wells used a 3 ft sump (i .e. , 3 ft of blank with a welded endcap) located below 
the lowest screened interval. Section 2.2 provides further details on the construction materials used for 
each well. 

2.1.3.2 Well Completion 
A straightness test was conducted on all five wells with a tool that was 20.50 ft in length with a 6 in. OD. 
The test was conducted prior to setting the pennanent well in accordance with the requirements of 
WAC 173-160. 

The screen size and filter pack size used for construction were detennined based on sieve analysis results , 
geologic borehole logs, and intended well use. All wells were constructed with a primary filter pack of 
10-20 mesh Colorado silica sand . Wells C9634 and C9635 also used a secondary 8- I 6 mesh Colorado 
si lica filter pack within the blank casing zones between screens. The primary filter pack was settled using 
a dual-flange surging method (SGW-60568). 

5 
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The annular seals for all five wells used 3/8 in. coated bentonite pellets immediately above the silica filter 
pack of the uppennost screened interval as an approximate 3 ft seal, followed by 20% active solids (by 
weight) bentonite grout/slurry, followed by granular bentonite in either #8 crumbles or 3/8 in. chip fom1. 
The granular bentonite was placed from the top of the bentonite grout/slurry to approximately 9 ft bgs. 
Type I/II Portland neat cement was used for the surface seal and was placed from the top of the granular 
bentonite to the ground surface. Any remaining unfilled annular space was filled with high-strength 
concrete during well pad construction. 

The permanent casing was then surrounded by a stainless-steel protective monument with a unique 
Ecology well tag number riveted to it. All five wells had a 4 ft by 4 ft by 6 in. thick concrete pad 
constructed around the wellhead protective monument. The well is located within the center of the 
concrete pad with a brass surveyor' s marker (stamped with the well name, identification number, and date 
of final construction) imbedded on the northern side of the pad. Every monument has a lockable cap, and 
all lock hasps were positioned to face northward. Four, 6 ft long, 3 in. diameter steel posts (all of which 
are removable) were placed at the four comers of each concrete pad with 3 ft stickup for wellhead 
protection. The posts for ~ach well were painted yellow for increased visibility. 

Table I lists the unique Ecology well tag numbers. Section 2.2 provides further details on construction. 

2.1.3.3 Final Well Development 
Final well development for all five wells was conducted during construction activities, after the fi lter pack 
was added and settled and before the bentonite seal was placed. Each of the five wells was developed 
using multiple 20 ft development intervals with an electric submersible pump. The groundwater was 
pumped while water quality parameters (turbidity, conductivity, dissolved oxygen, pH, and temperature) 
were monitored. Each development interval was completed when the turbidity read <5 nephelometric 
turbidity units (NTUs) and the remaining water quality parameters stabilized. A Leve!TROLL® 700 data 
logger was used to record the drawdown and recovery data during development activities. Table 2 
provides the final water quality data for each well interval. The well development and testing data sheets 
for each well are provided in their respective appendices. 

2.1.3.4 Washington State Department of Ecology Well Identification 
Each well received a unique Ecology well identification number that was embossed onto a tag and riveted 
to the protective monument. When the monuments were set, all identification tags were set to face 
towards the north . Table I lists the Ecology tag numbers and their associated wells. 

2.2 Well-Specific Information 

This section summarizes the drilling, air monitoring, sampling, geophysical logging, construction, and 
development activities specific to each well. Table 2 presents well development information for each new 
monitoring well. 

2.2.1 Well 699-27-68 (C9632) 

Well 699-27-68 (C9632) was installed between May 25 and August 22, 2017. The borehole was drilled to 
a TD of 348.39 ft bgs. Drilling began on May 25 using a Foremost DR-24 dual rotary rig. The temporary 
casing used was 8 in. OD carbon steel with welded joints. The casing was advanced to a depth of 
345 .64 ft bgs on June 21. 

LevelTROLL ® is a registered trademark of In-Situ, Inc., Fort Coll ins, Colorado. 

6 
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Sampling at C9632 included collecting soil samples for geologic archival purposes, composited soi l sieve 
samples for detennining particle-size distribution (sieve analysis), three split-spoon samples for chemical 
analysis, and six groundwater samples for chemical analysis. Geologic archive soil samples were 
collected by the field geologist at 5 ft intervals and at lithology changes throughout the borehole. Static 
water was tagged at 217.27 ft bgs on June 1. Sieve analysis samples were collected as 20 ft composites of 
each 5 ft soil grab sample from the top of the water table to the top of the RLM. A groundwater sample 
was collected at approximately 20 ft below the water table and at approximately every 20 ft thereafter 
to TD. Split-spoon samples were collected approximately 20 ft below the water table and at every other 
water sample depth (approximately every 40 ft) to TD. Table 3 provides sample summary information. 

Table 3. Sample Summary for Well 699-27-68 (C9632) 

Sample Sample Sample Depth Sample Sample HEIS 
Date lnte.rval (ft bgs) Medium Method Number 

838042, 838043, 838044, 
6/5/2017 1-001 235.21 Water Pumped 838046, 838047, 838048, 

838049 

6/1 /2017 1-002 234.86- 237.21 Soil Split spoon 8380C4 

838050, 83'8051 , 838052, 
6/7/2017 1-003 254.60 Water Pumped 83805~838055, 83805~ 

838057 

838058, 838059, 838060, 
6/12/2017 1-004 274.1 1 Water Pumped 838062, 838063, 838064, 

838065 

6/8/2017 1-005 275.03 - 275.53 So il Split spoon 8380C5 

838066, 838067, 838068, 
6/15/2017 1-006 295.95 Water Pumped 838070, 838071 , 838072, 

838073 

838074, 838075, 83807~ 
6/20/2017 1-007 315.00 Water Pumped 838078. 83807~ 83808~ 

838081 

6/20/2017 1-008 315.50-316.50' Soil Split spoon 8380C6 

838082, 838083, 838084, 
6/21/2017 1-009 335.05 Water Pumped 838086, 838087, 838088, 

838089 

8/16/201 :;7 
Post-

254.54 Water Pumped 
838086, 838087, 838088, 

development 8380C0, 8380Cl , 8380C2 

bgs below ground surface 

HE IS Hanford Environmental lnfonnation System 

A geophysical survey using NMLS was perfonned from the surface to 217.0 ft bgs through the 8 in. OD 
temporary casing on June 26. SGLS was perfonned from the surface to 348.0 ft bgs on June 27 and 28 
through the 8 in. OD temporary casing. Manmade radionuclides were not detected in the borehole. 
Appendix A provides the SN3 report for C9632 (HGLP-LDR-1 008). 

Well completion activities began on July 31. Tacoma Pump performed a straightness test with a 20.50 ft 
long, 6 in. OD tester. The tester passed through the 8 in. temporary casing without binding. Well 
installation began on August I using 4 in. inner-diameter, Schedule I OS Type 304 stainless-steel blank 
casing, screen, and sump. A total of 60.1 0 ft of continuous vee-wire wrap, stainless-steel screen with 
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0.020 in. apertures was used. Stainless-steel centralizers were placed at the bottom and top of the screen 
intervals and at 40 ft intervals within and above all subsequent screens. Table 4 provides information on 
the well construction materials and associated depths for C9632, and Appendix A provides the well 
summary sheet. 

Table 4. Construction Summary for Well 699-27-68 (C9632) 

4 in. Diameter, Stainless-Steel 
Borehole Static Well Materials Annular Materials 

Total Water 
Depth Level Interval Screen Interva l Mesh 

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

348.39 216.74 Stain less-steel 
+2. 10-214.39 NIA Concrete 0.00-0.50 NIA 

(8/1 /2017) blank 

Stainless-steel 
214.39 - 244.39 0.020 

Portland 
0.50-9.50 Type 1/11 

screen cement 

Stainless-steel 
244.39 - 254.39 NIA 

Bentonite 
9.50- 16.50 3/8 in. 

blank chips 

Stain less-steel 
254.39 - 284.40 0.020 

Bentonite 
16.50-208. 15 NIA 

screen grout/slun-y 

Stain less-steel 284.40 - 287.45 NIA Bentonite 
208.15-211.20 3/8 in. 

sump pellets 

Colorado 
211.20 - 249. 72 10-20 

' 
silica sand 

Bentonite 
249.72 - 252.67 3/8 in. 

pellets 

Colorado 
252.67 - 289. 78 10-20 

silica sand 

Bentonite 
289.78 - 298.90 3/8 in . 

pe llets 

Bentonite 
298.90 - 348.39 NIA 

grout/slurry 

bgs below gro und surface 

N/A not applicable 

Well development at C9632 was perfonned during construction, prior to adding the final bentonite seal. 
Development operations were conducted on August 15 and 16. A total of four intervals was needed to 
complete development using a 1.5-horsepower (hp) submersible pump. The average purge rate for all 
intervals was 25 gallons per minute (gpm). For all development intervals, the requirement was to pump 
until the turbidity decreased to <5 NTUs and until other key parameters (specific conductance, pH, and 
temperature) stabilized. The lowest NTU reading was on the fourth interval at 1.58. A total of 14,3 25 gal 
of water was purged during development. Table 2 presents the results for all four stages of development 
for this well , and Appendix A provides the well development and testing data sheet. 

2.2.2 Well 699-29-55 (C9634) 

Well 699-29-55 (C9634) was installed between June 28 and September 25 , 2017. The borehole was 
drilled to a TD of 453.00 ft bgs. Drilling began on June 28 using a Foremost DR-24HD dual rotary rig. 
The temporary casings used were 10 in. and 8 in. OD carbon steel with welded joints. The 10 in. casing 

9 



SGW-61319, REV. 0 

was advanced to a depth of 15.08 ft bgs on June 28, and the 8 in. casing was advanced to a depth of 
450.00 ft bgs on July 26. 

Sampling at C9634 included collecting soi l samples for geologic archival purposes, composited soi l sieve 
samples for detennining particle-size distribution (sieve analysis), three split-spoon samples for chemical 
analysis, and seven groundwater samples for chemical analysis. Geologic archive soi l samples were 
collected by the field geologist at 5 ft intervals and at lithology changes throughout the borehole. Static 
water was tagged at 286.05 ft bgs on September 18. Sieve samples were collected as 20 ft composites of 
each 5 ft soil grab sample from the top of the water table to the top of the RLM. A groundwater sample 
was collected at approximately 15 ft below the water table and at approximately every 20 ft thereafter 
to TD. Split-spoon samples were collected approximately 15 ft below the water table and at every other 
water sample depth (approximately every 40 ft) to TD. Table 5 provides sample summary infonnation. 

Table 5. Sample Summary for Well 699-29-55 (C9634) 

Sample Sample Sample Depth Sample Sample HEIS 
Date lnten-al (ft bgs) Medium Method Number 

83B0C7, B3B0C8, B3B0C9, 
7/ 12/2017 1-001 300.89 Water - Pumped 8380D0, 8380D1 , 8380D2, 

8380D3, 8380D4 

7/ 11 /2017 1-002 295.50 - 296.00 Soi l Split spoon B3B0N3 

8380D5, 8380D6, 8380D7, 
7/13/2017 1-003 320.90 Water Pumped 8380D8, 8380D9, B3B0F0, 

B3B0F1 , B3B0F2 

B3B0F3, B3B0F4, B3B0F5, 
7/19/2017 1-004 350.80 Water Pumped B3B0F7, 83B0F8, B3B0F9, 

B3B0F6, B3B0H0 

7/18/2017 1-005 340.80 - 343.30 Soi l Split spoon B3B0N4 

B3B0H1 , B3B0H2, B3B0H3, 
7/20/2017 1-006 370.90 Water Pumped B3B0H4, B3B0H5, B3B0H6, 

B3B0H7, 83B0H8 

B3B0H9, B3B0J0, B3B0J 1, 
7/24/2017 1-007 390.90 Water Pumped 83B0J2, 838013, 838014, 

B3B0J5, 838016 

7/24/2017 1-008 391.40-391.90 Soi l Split spoon 8380N5 

838017, 83B0J8, B3B0J9, 
7/26/2017 Optiona l 410.92 Water Pumped B3B0K0, 83B0KI , 8380K2, 

B3 B0K3 , B3B0K4 

Post-
B380Ml , B380M2, B380M3, 

9/19/2017 
development 

376.05 Water Pumped B3B0M4, B3B0M5, B3B0M6, 
B3B0M7 

bgs below ground surface 

HEIS Hanford Environmental lnfom1ation System 

A geophysical survey using NMLS was perfonned on July 31 and August I from the surface to 
435.25 ft bgs through the 8 in. OD temporary casing. SGLS was perfonned from the surface to 
45 1.0 ft bgs between August 1 and 7 through the 8 in. OD temporary casing. Manmade radionuclides 
were not detected in the borehole. Appendix B provides the SN3 report for C9634 (HGLP-LDR-1012). 
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Well completion activities began on August 24. Tacoma Pump perfonned a straightness test with 
a 20.50 ft long, 6 in. OD tester. The tester passed through the 8 in. temporary casing without binding. 
Well installation began on September 5 using 4 in . inner-diameter, Schedule I0S Type 304 stainless-steel 
blank casing, screen, and sump. A total of 60.03 ft of continuous vee-wire wrap, stainless-steel screen 
with 0.020 in. apertures was used . Stainless-steel centralizers were placed at the bottom and top of 
the screen intervals and at 40 ft intervals above the screen. Table 6 presents infonnation on the 
well construction materials and associated depths for C9634, and Appendix B provides the well 
summary sheet. 

Table 6. Construction Summary for Well 699-29-55 (C9634) 

4 in. Diameter, Stainless-Steel 
Borehole Static Well Materials Annular Materials 

Total Water 
Depth Level Interval Screen Interva l Mesh 
(ft bgs) (ft bgs) Material (ft bgs) Mesh Material (ft bgs) Size 

451.25 286.05 Stainless- +2.00 - 284.97 NIA Concrete 0.00-0.50 N/A 
steel blank 

Stainless-
284.97 - 314.97 0.020 

Portland 0.50-9.41 Type 
steel screen cement 1/11 

Stainless-
314.97 -349.97 N/A 

Bentonite 
9.41-53.20 3/8 in. 

steel blank crumbles 

Stainless-
349.97 - 380.00 0.020 

Bentonite 
53.20 - 274.07 N/A 

steel screen grout/slurry 

Stainless- 380.00 - 383.00 N/A Bentonite 
274.07 - 278.85 3/8 in. 

steel sump pellets 

Colorado 
278.85 - 318.20 10-20 

si lica sand 

Bentonite 
318.20 - 323.45 3/8 in . 

pellets 

Colorado 
323.45 - 336.20 8-1 6 

si lica sand 

Natural fill 336.20 - 340.10 NIA 

Bentonite 
340.10-345. 15 3/8 in . 

pell ets 

Colorado 
345. 15 -383.60 10-20 

silica sand 

Bentonite 
383.60 - 392. 70 3/8 in. 

pellets 

Bentonite 
392. 70 - 451 .25 N/A 

grout/slurry 

Natural fill 451.25 - 453.00 N/A 

bgs below ground surface 

N/A not app licable 
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Well development at C9634 was perfonned during construction, prior to adding the final bentonite seal. 
Development operations were conducted on September 19 and 20. A total of four intervals was needed to 
complete development using a 1.5 hp submersible pump. The average purge rate for all intervals was 
15 gpm. For all development intervals, the requirement was to pump until the turbidity decreased to · 
<5 NTUs and until other key parameters (specific conductance, pH, and temperature) stabilized. The 
lowest NTU reading was on the fourth interval at 1.59. A total of 8,355 gal of water was purged during 
development. Table 2 presents the results for all four stages of development for this well, and Appendix B 
provides the well development and testing data sheets. 

2.2.3 Well 699-30-70 (C9635) 

Well 699-30-70 (C9635) was installed between May 16 and August 24, 2017. The borehole was drilled 
to a TD of 401.85 ft bgs. Drilling began on May 16 using a Foremost DR-24HD dual rotary rig. 
The temporary casing used was 8 in. OD carbon steel with welded joints. The casing was advanced to 
a depth of 394.20 ft bgs on June 22. 

Sampling at C9635 included collecting soil samples for geologic archival purposes, composited soil sieve 
samples for detennining particle-size distribution (sieve analysis), three split-spoon samples for chemical 
analysis, and 10 groundwater samples for chemical analysis. Geologic archive soil samples were collected 
by the field geologist at 5 ft intervals and at lithology changes throughout the borehole. Static water 
was tagged at 219.96 ft bgs on August 21. Sieve samples were collected as 20 ft composites of each 
5 ft soil grab sample from the top of the water table to the top of the RLM. A groundwater sample was 
collected at approximately 15 ft below the water table and at approximately every 20 ft thereafter to TD. 
Split-spoon samples were collected approximately 15 ft below the water table and at approximately 
every 60 ft thereafter to TD, corresponding with a groundwater sample. Table 7 provides sample 
summary infonnation. 

Table 7. Sample Summary for Well 699-30-70 (C9635) 

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

B3B0P4, B3B0P5, B3B0P6, 
5/23/201 7 1-001 235 .50 Water Pumped B3B0P8, B3B0P9, B3B0R0, 

B3B0RI 

5/22/2017 1-002 236.95 - 237.45 Soil Split spoon B3 B 122, 83 B0P7 

B3B0R2, B3B0R3, B3B0R4, 
5/24/2017 1-003 255.40 Water Pumped B3B0R5 , B3B0R6, B3B0R7, 

B3B0R8, B3B0R9 

B3B0T0, B3B0TI , B3B0T2, 
5/25/2017 1-004 275.40 Water Pumped B3B0T3, B3B0T4, B3B0T5, 

B3B0T6, B3B0T7 

B3B0T8, B3B0T9, B3B0Y0, 
5/31/2017 1-005 295.40 Water Pumped B3B0Yl , B3B0V2, B3B0Y3, 

83B0Y4, B3B0Y5 

5/31 /2017 1-006 295 .70-298.10 Soi l Split spoon B38123 

B3B0Y6, B3B0Y7, B3B0Y8, 
6/1 /2017 1-007 315 .20 Water Pumped B3B0Y9, B3B0W0, B3B0WJ , 

B3B0W2, B3B0W3 
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Table 7. Sample Summary for Well 699-30-70 (C9635) 

Sample Sample Sample Depth Sample Sample HEIS 
Date lnten-al (ft bgs) Medium Method Number 

8380W4, 8380W5, 8380W6, 
6/5/2017 1-008 335.20 Water Pumped 8380W7, 8380W8, 83B0W9, 

8380XI , 838OX2 

8380X3, 8380X4, 8380X5, 
6/20/2017 1-009 354.40 Water Pumped 8380X6, 8380X7, 8380X8, 

8380X9, 8380Y0 

6/19/2017 1-010 354.05 - 355.45 Soil Split spoon 838124 

8380Yl , 83B0Y2, 83B0Y3 , 
6/21/2017 1-011 374.40 Water Pumped B380Y4, B3B0Y5, 83B0Y6, 

8380Y7, B3B0Y8 

Post-
83B115, 838116, 838117, 

8/22/2017 
development 

306.00 Water Pumped 83811 8, 838119, B38120, 
838121 

bgs below ground surface 

HEIS Hanford Environmental lnfomiation System 

A geophysical survey using NMLS was performed from the surface to 366.51 ft bgs between June 26 and 
28 through the 8 in. OD temporary casing. SGLS was perfonned from the surface to 396.01 ft bgs on 
June 28 and 29 and on July 3 through the 8 in. OD temporary casing. Manmade radionuclides were not 
detected in the borehole. Appendix C provides the SN3 report for C9635 (HGLP-LDR-1009) . 

Well completion activities began on August 3. Tacoma Pump performed a straightness test with 
a 20.50 ft long, 6 in. OD tester. The tester passed through the casing without binding. Well installation 
began on August 8 using 4 in. inner-diameter, Schedule l0S Type 304 stainless-steel blank casing, screen, 
and sump. A total of 90.03 ft of continuous vee-wire wrap, stainless-steel screen with 0.020 in. apertures 
was used. Stainless-steel centralizers were placed at the bottom and top of the screen intervals and at 40 ft 
intervals above the screen. Table 8 provides infonnation on the well construction materials and associated 
depths for C9635, and Appendix C provides the well summary sheet. 

Well development at C9635 was perfonned during construction, prior to adding the final bentonite seal. 
Development operations were conducted on August 21 and 22. A total of five intervals was needed to 
complete development using a 1.5 hp submersible pump. The average purge rate for all intervals was 
18.2 gpm. For all development intervals, the requirement was to pump until the turbidity decreased to <5 
NTUs and until other key parameters (specific conductance, pH, and temperature) stabilized. The lowest 
NTU reading was on the third interval at 0.79. A total of9,360 gal of water was purged during 
development. Table 2 presents the results for all five stages of development for this well, and Appendix C 
provides the wel l development and testing data sheet. 
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Table 8. Construction Summary for Well 699-30-70 {C9635) 

4 in. Diameter, Stainless-Steel 
Borehole Static Well Materials Annular Materials 

Total Water 
Depth Level Jnterval Screen Interval Mesh 
(ft bgs) (ft bgs) Material (ft bgs) Mesh Material (ft bgs) Size 

401.85 220.62 Stain less-
+2.00 - 220.00 NIA Concrete +0.50-0.50 NIA 

steel blank 

Stain less-
220.00 - 240.0 I 0.020 

Portland 
0.50-9.00 Type 1/11 

steel screen cement 

Stain less-
240.01 - 270.00 NIA Bentonite 

9.00-10.00 3/8 in . 
steel blank chips 

Stain less- 270.00 - 310.00 0.020 
Bentonite 10.00-211.40 NIA 

steel screen grout/s lurry 

Stain less-
310.00 - 320.0 I NIA Bentonite 211.40-216.25 3/8 in . 

steel blank pellets 

Stainless-
320.01 - 350.03 0.020 

Colorado 
216.25 - 242.95 10-20 

steel screen sili ca sand 

Stain less-
350.03 - 353.03 NIA Colorado 

242.95 - 253.10 8-16 
steel sump silica sand 

Bentonite 
253.10 - 256.60 3/8 in. 

pe llets 

Colorado 
256.60- 264.70 8-16 

si lica sand 

Colorado 
264.70 - 312.00 10-20 

silica sand 

Bentonite 
312.00 -314.70 3/8 in . 

pellets 

Colorado 
314.70-356.50 10-20 

si lica sand 

Bentonite 
356.50 - 363.20 3/8 in. 

pell ets 

Bentonite 
363.20 - 401 .29 NIA 

grout/slurry 

Natura l fi ll 401.29 -40 1. 85 NIA 

bgs below ground surface 

NIA not applicable 

2.2.4 Well 699-31-50 (C9737) 

Well 699-31-50 (C9737) was installed between August 30 and November 14, 20 17. The borehole was 
drilled to a TD of 468.50 ft bgs. Drilling began on August 30 using a Foremost DR-24HD dual rotary rig. 
The temporary casings used were 10 in. and 8 in. OD carbon steel with welded joints. The 10 in. casing 
was advanced to a depth of 10.56 ft bgs on August 30, and the 8 in. casing was advanced to a depth of 
462.20 ft bgs on September 27. 
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Sampling at C9737 included collecting soil samples for geologic archival purposes, composited soil sieve 
samples for detennining particle-size distribution (sieve analysis), five split-spoon samples for chemical 
analysis, and seven groundwater samples for chemical analysis. Geologic archive soil samples were 
collected by the field geologist at 5 ft intervals and at lithology changes throughout the borehole. Static 
water was tagged at 309.25 ft bgs on November 11. Sieve samples were collected as 20 ft composites 
of each 5 ft soil grab sample from the top of the water table to the top of the RLM. Per direction from 
the project, a single split-spoon sample was taken in the vadose zone approximately 50 ft above the 
water table. A groundwater sample was collected at approximately 15 ft below the water table and at 
approximately every 20 ft thereafter to TD. Split-spoon samples were collected approximately 15 ft below 
the water table and at every other water sample depth (approximately every 40 ft) to TD. Table 9 provides 
sample summary infonnation. 

Table 9. Sample Summary for Well 699-31-50 (C9737) 

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

B3B125, B3B126, B3B127, 
9/12/2017 1-001 325.0 Water Pumped B3B128, B38 129, 8 38130, 

8381 31, 8381 32 

9/11 /2017 1-002 325.0 - 325.5 Soil Split spoon B3B1 96 

B38133, 83B134, B3B135, 
9/13/2017 1-003 345.0 Water Pumped B3B136, B3B137, B3B138, 

B3B139, B3B140 

B3B141 , B3B142, 83B143, 
9/18/2017 1-004 365.0 Water Pumped B3B145, B3B146, 8 38147, 

83B148, B3B144 

9/14/2017 1-005 364.7 - 365.2 Soil Split spoon B38197 

8 3B149, 83B150, B38151 , 
9/19/2017 1-006 385.0 Water Pumped B3B152, B3B153, B38154, 

B3B155, B3B156 

B38157, B3B158, B3B159, 
9/20/2017 1-007 404.0 Water Pumped B3B160, B3B161 , B3B162, 

B3B163, B3B164 

9/19/2017 1-008 404 .5 - 405.0 Soil Split spoon B3B1 98 

B3B165, B3B166, B3B167, 
9/21 /2017 1-009 424.0 Water Pumped B3B168, B3B169, B3B1 70, 

83B1 71 , B3B172 

B381 73, B3B1 74, B38175, 
9/26/2017 1-010 445.0 Water Pumped B3B176, B3B1 77, B3B178, 

B3B1 79, B3B1 80 

9/6/2017 1-012 275.6 - 276.1 Soil Split spoon B3D9C I 

9/21 /2017 1-01 3 424.5 - 425.0 Soil Split spoon B3D9C2 

Post-
B3B1 89, B3B190, B3B191 , 

11 /9/2017 
development 

325.7 Water Pumped B3B192, B3B193, B3B194, 
B3B195 

bgs below ground surface 

HEIS Hanford Environmental lnfo m1ation System 

15 



SGW-61319, REV. 0 

A geophysical survey using NMLS was perfonned on October 2 and 3 from the surface to 309.53 ft bgs 
through the 8 in. OD temporary casing. SOLS was perfonned on October 3, 4, and 5 from 0.01 ft bgs to 
464.61 ft bgs through the 8 in. OD temporary casing. Manmade radionuclides were not detected in the 
borehole. Appendix D provides the SN3 report for C9737 (HGLP-LDR-1024). 

Well completion activities began on October 10. Tacoma Pump performed a straightness test with 
a 20.50 ft long, 6 in. OD tester. The tester passed through the casing without binding. Well installation 
began on October 31 using 4 in. inner-diameter, Schedule I OS Type 304 stainless-steel blank casing, 
screen, and sump. A total of 75.00 ft of continuous vee-wire wrap, stainless-steel screen with 0.020 in. 
apertures was used. Stainless-steel centralizers were placed at the bottom and top of the screen intervals 
and at 40 ft intervals above the screen. Table IO provides infonnation on the well construction materials 
and associated depths for C973 7, and Appendix D contains the well summary sheet. 

Table 10. Construction Summary for Well 699-31-50 (C9737) 

Borehole Static 
4 in. Diameter, Stainless-Steel 

Well Materials Annular Materials 
Total Water 
Depth Level Interval Screen Interval Mesh 
(ft bgs) (ft bgs) Material (ft bgs) Mesh Material (ft bgs) Size 

468.50 309.25 Stainless-
+2.00 - 309.15 N/A Concrete +0.50-0.00 N/A 

steel blank 

Stainless-
309.15 - 344.14 0.020 

Portland 
0.00-10.10 Type 1/11 

steel screen Cement 

Stainless-
344.14-354.12 N/A 

Bentonite 
10.10- 301.53 N/A 

steel blank grout/s lurry 

Stainless-
354.12 - 394. I 3 0.020 

Bentonite 
301.53 - 305.15 3/8 in . 

steel screen pellets 

Stain less- 394.1 3 - 397.1 4 N/A Colorado si lica 
305. 15 - 346.02 10-20 

steel sump sand 

Bentonite 
346.02 - 349.05 3/8 in . 

pe llets 

Colorado si lica 
349.05 - 397.50 10-20 

sand 

Colorado si lica 
397 .50 - 400.10 8-1 6 

sand 

Bentonite 
400.10-403.80 3/8 in. 

pellets 

Bentonite 
403.80 - 467.50 N/A 

grout/slurry 

Natural fill 467.50 - 468.50 N/A 

bgs below ground surface 

NIA not applicable 

Well development at C9737 was perfonned during construction, prior to adding the final bentonite seal. 
Development operations were conducted on November 8 and 9. A total of three intervals was needed to 
complete development using a I .5 hp submersible pump. The average purge rate for all intervals was . 
10.8 gpm. For all development intervals, the requirement was to pump until the turbidity decreased to 
<5 NTUs and until other key parameters (specific conductance, pH, and temperature) stabilized. 
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The lowest NTU reading was on the first interval at 2.67. A total ofS,806 gal of water was purged during 
development. Table 2 presents the results for all three stages of development for this well, and 
Appendix D provides the well development and testing data sheets. 

2.2.5 Well 699-30-73 (C9636) 

Well 699-30-73 (C9636) was installed between October 11 and December 12, 2017. The borehole was 
drilled to a TD of 402.30 ft bgs. Drilling began on October 11 using a Foremost DR-24HD dual rotary 
rig. The temporary casing used was 8 in. OD carbon steel with welded joints. The casing was advanced to 
a depth of399.76 ftbgs on October 26. 

Sampling at C9636 included collecting soil samples for geologic archival purposes, composited soil sieve 
samples for detennining particle-size distribution (sieve analysis) , three split-spoon samples for chemical 
analysis, and IO groundwater samples for chemical analysis. Geologic archive soil samples were collected 
by the field geologist at 5 ft intervals and at lithology changes throughout the borehole. Static water 
was tagged at 230.94 ft bgs on December 6. Sieve samples were collected as 20 ft composites of each 
5 ft soil grab sample from the top of the water table to the top of the RLM. A groundwater sample was 
collected at approximately IO ft below the water table and at approximately every 20 ft thereafter to TD. 
Split-spoon samples were collected approximately 10 ft below the water table and at approximately every 
60 ft to TD. On November 28, a special groundwater sample was collected for purgewater management 
purposes. Due to issues with water storage space on site, the groundwater needed to be chemically 
analyzed to detem1ine if it could be transported to the Effluent Treatment Facility. Table 11 provides 
sample summary infonnation. 

Table 11. Sample Summary for Well 699-30-73 (C9636) 

Sample Sample Sample Depth Sample Sample HEIS 
Date lnten-al (ft bgs) Medium ·Method Number 

10/17/2017 1-001 240.90 - 241.40 Soil Split spoon B3F9V6 

B3F9V9, B3F9W0, B3F9Wl , 
I 0/17/2017 1-002 240.39 Water Pumped B3F9W2, B3F9W3, B3F9W4, 

B3F9W5, B3F9W6 

B3F9W7, B3F9W8, B3F9W9, 
I 0/18/2017 1-003 260.32 Water Pumped B3F9X0, B3F9XI , B3F9X2, 

B3F9X3, B3F9X4 

B3F9X5, B3F9X6, B3F9X7, 
I 0/ 18/2017 1-004 280.00 Water Pumped B3F9X8, B3F9X9, B3F9Y0, 

B3F9YI, B3F9Y2 

I 0/19/2017 1-005 301.25-301.75 Soil Split spoon B3F9V7 

B3F9Y3,B3F9Y4,B3F9YS, 
I 0/19/2017 1-006 300.27 Water Pumped B3F9Y6,B3F9Y7,B3F9Y8, 

B3F9Y9,B3FB00 

B3FB01, B3FB02, B3FB03, 
I 0/23/201 7 1-007 320.00 Water Pumped B3FB04, B3FB05, B3FB06, 

B3FB07, B3FB08 

B3FB09, B3FB10, B3FB11, 
10/24/2017 1-008 340.25 Water Pumped B3FB1~B3FB13,B3FB1~ 

B3FB15,B3FB16 

10/24/2017 1-009 360.20 - 360. 70 Soil Split spoon B3F9V8 
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Table 11. Sample Summary for Well 699-30-73 (C9636) 

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

B3FB17, B3FB18, B3FB21, 
10/25/2017 1-010 360.05 Water Pumped B3FB22,B3FB23,B3FB24, 

B3FB25,B3FB26 

B3FB27, B3FB28, B3FB29, 
10/25/2017 1-011 380.15 Water Pumped B3FB30, B3FB31, B3FB32, 

83F833,83F834 

11 /28/2017 
Special 

279.74 Water Pumped B3H032, B3H033, B3H034 
sample* 

Post-
B3FB5~83FB6~B3FB61 , 

12/6/2017 development 255 .1 0 Water Pumped 83FB62, 83FB63, B3FB64, 
8 3FB65 

* On November 28 , 20 17, a special groundwater sample was coll ected . Due to issues with water storage space onsite, the 
groundwater needed to be chem ically analyzed to determine if it could be transported to the Effluent Treatment Facility. 

bgs below ground surface 

HEIS = Hanford Environmenta l Information System 

A geophysical survey using NMLS was perfonned on October 30 from the surface to 250.0 1 ft bgs 
through the 8 in. OD temporary casing. SGLS was perfonned on October 31 and November 1 from the 
surface to 401.01 ft bgs through the 8 in. OD temporary casing. Manmade radionuclides were not 
detected in the borehole. Appendix E provides the SN3 report for C9636 (HGLP-LDR- 1026). 

Well completion activities began on November 7. Tacoma Pump performed a straightness test with 
a 20.50 ft long, 6 in. OD tester. The tester passed through the casing without binding. Well installation 
began on November 28 using 4 in. inner-diameter, Schedule 1 OS Type 304 stainless-steel blank casing, 
screen, and sump. A total of 35.74 ft of continuous vee-wire wrap, stainless-steel screen with 0.020 in. 
apertures was used . Stainless-steel centralizers were placed at the bottom and top of the screen and at 
40 ft intervals above the screen. Table 12 provides information on the well construction materials and 
associated depths for C9636, and Appendix E contains the well summary sheet. 

Well development at C9636 was perfonned during construction, prior to adding the final bentonite 
seal. Development operations were conducted on December 6. A total of two intervals was needed to 
complete development using a 1.5 hp submersible pump. The average purge rate for all intervals was 
11 .3 gpm. For all development intervals, the requirement was to pump until the turbidity decreased to 
<5 NTUs and until other key parameters (specific conductance, pH, and temperature) stabilized. 
The lowest NTU reading was on the first interval at 1.57. A tota l of 2,430 gal of water was purged during 
development. Table 2 presents the results for the two stages of development for this well, and the well 
development and testing data sheet for this well is provided in Appendix E. 
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Table 12. Construction Summary for Well 699-30-73 (C9636) 

4 in. Diameter, Stainless-Steel 
Borehole Static Well Materials Annular Materials 

Total Water 
Depth Level lnt.erva l Screen Interva l Mesh 
(ft bgs) (ft bgs) Material (ft bgs) Mesh Material (ft bgs) Size 

402.30 230.94 Stain less-
+2.00 - 229.09 N/A Concrete +0.50-0.00 N/A 

steel blank 

Stainless-
229.09 - 264.83 0.020 

Portland 
0.00-8.40 Type 1/11 

steel screen cement 

Stainless-
264.83 - 267.83 NIA 

Bentonite 
8.40-13 .00 3/8 in . 

steel sump chips 

Bentonite 
13.00 - 219.95 N/A 

grout/slurry 

Bentonite 
219.95 - 224.15 3/8 in. 

pellets 

Colorado 
224.15-267.50 10-20 

si lica sand 

Colorado 
267.50- 271.39 8-1 6 

si lica sand 

Bentonite 
27 I .39 - 280.25 3/8 in . 

pellets 

Bentonite 
280.25 - 290.75 3/8 in. 

chips 

Bentonite 
290.75 - 300.00 N/A 

grout/s lurry 

Bentonite 
300.00 - 300.00 3/8 in . 

pellets 

Bentonite 
300.00 - 402.30 N/A 

grout/s lurry 

bgs below ground surface 

NIA not applicable 

3 Geologic Observations 

This chapter summarizes the general geology of the 200-UP- l OU and the geology encountered at each of 
the well sites during drilling. 

3.1 Geology of the 200-UP-1 Operable Unit 

The 200-UP-l OU underlies the southern portion of the 200 West Area and includes the Environmental 
Restoration Disposal Facility. The stratigraphy of this area is comprised of several different sedimentary 
deposits that lie above the Columbia River Basalt Group. The major units that are found in the 200 West 
area include the following (from youngest to oldest): 
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• Holocene eolian deposits, disturbed sediments, and recent sand and gravel backfill 

• Pleistocene sand and gravel sediments of the Hanford fonnation 

• Post-Ringold/pre-Hanford fine-grained calcareous sediments of the Cold Creek unit (CCU) 

• Miocene-Pliocene Ringold Fonnation sediments: 

- Sand and gravel sediments of the Ringold Fonnation, member of Wooded Island, unit E 
(hereinafter referred to as Ringold unit E) 

- Fine-grained sediments of the Ringold Fonnation, member of Wooded Island, lower mud unit 
(hereinafter referred to as Ringold lower mud [RLM]) 

- Sand and gravel of the Ringold Formation, member of Wooded Island, unit A (hereinafter 
referred to as Ringold unit A) 

• Miocene Elephant Mountain Member of the Saddle Mountains Basalt of the Columbia River 
Basalt Group 

The Pleistocene Hanford fonnation is divided into three facies including gravel-dominated, 
sand-dominated, and slackwater cataclysmic flood and interflood deposits that resulted from the Missoula 
floods that occurred 15,000 to 12,000 years ago (SGW-60568). The gravel-dominated facies are highly 
mafic due to a basaltic composition, ranging from approximately 50% to 80%. The sand-dominated facies · 
consists of approximately 50% mafic and 50% quartz-feldspar that is relatively thicker than the 
gravel-dominated facies and predominantly horizontally laminated of fine- to coarse-grained sand. Below 
the Hanford fonnation is the CCU, which consists of fine-grained calcareous sediments and represents 
mainstream alluvial, calcic paleosol, side stream alluvial , colluvial, and overbank-aeolian environments 
marginal to the ancestral Columbia River. The Ringold Fonnation is below the CCU and consists of 
semiconsolidated fluvial silt, sand, and mostly gravels of Ringold unit E, along with paleosol and 
lacustrine clay and si lt of the RLM below Ringold unit E (SGW-60568). For this project, drilling did not 
continue below the RLM; therefore, the underlying Ringold unit A and Columbia River Basalt Group 
were not encountered. 

Additional infonnation regarding the geology of the 200 West Area is presented in the following: 

• BHI-00184, Miocene- to Pliocene-Aged Suprabasalt Sediments of the Hanford Site, South-Central 
Washington 

• BHI-01203, Nature and Variability of the Plio-Pleistocene Unit in the 200 West Area of the 
Hanford Site 

• DOE/RL-2002-39, Standardized Stratigraphic Nomenclature for the Post-Ringold-Formation 
Sediments Within the Central Pasco Basin 

• PNNL-13858, Revised Hydrogeology for the Suprabasalt Aquifer System, 200-West Area and 
Vicinity, Hanford Site, Washington 

• WHC-SD-EN-TI-011 , Geology of the Northern Part of the Hanford Site: An Outline of Data Sources 
and the Geologic Setting of the 100 Areas 

• WHC-SD-EN-Tl-014, Hydrogeologic Model for the 200 West Groundwater Aggregate Area 
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Summaries of geologic units encountered throughout each borehole are presented in the following 
discussion. · 

3.2 Borehole Geology 

This section describes the geologic characteristics and stratigraphic units that were observed from grab 
samples during drilling of the five new boreholes (C9632, C9634, C9635, C9737, and C9636). 
Appendices A through E provide each of the respective borehole logs. 

The interpretations included in this report regarding the stratigraphy of each drill site are based on field 
observations from drill cuttings collected every 5 ft or where major lithologic changes occurred; 
therefore, the depths of contacts included should be viewed as approximations. Final stratigraphic unit 
contacts will be detennined during the remedial investigation data review and will incorporate the field 
observations, borehole geophysical logging data , and regional stratigraphic interpretations . 

Due to the drilling method used, grab samples may appear more angular than the actual fonnation. 
Samples also could consist of less fine-grained sediments due to a graded effect when being lifted out of 
the ground, along with fines being washed away with the water used to aid in cuttings removal and/or 
within the water table (which cause the sample to appear coarser). Samples may also have a weaker 

reaction to I 0% diluted hydrochloric acid (H Cl) in the presence of water. The following subsections 
discuss the detennination of estimated stratigraphic unit contacts for each of the borehole summaries. 

3.2.1 Well 699-27-68 (C9632) 

Well 699-27-68 (C9632) is located south of the 200 West Area, approximately 0.75 mi northeast of the 
Rattlesnake Barricade. The major stratigraphic units encountered include the Hanford fonnation , lower 
CCU, Ringold unit E, and RLM. 

The Hanford fonnation was observed from just under the drill pad to a depth of 145 ft bgs. The soil 
classifications for the fonnation include sand, silty sand, gravelly silty sand, and silty gravel. The sand 
ranged from 15% to 40% mafic, and the gravel ranged from 60% to 80% mafic. A moderate to very 
strong reaction with HCI was observed throughout the Hanford fonnation. The gravel angularity was 
subangular to round. Sand grain size ranged from very fine to very coarse (62.5 µm to 2 mm). Gravel size 
ranged from very fine to very coarse pebbles (2 to 64 mm). The maximum gravel size was 35 mm (very 
coarse pebble). 

The lower CCU was observed from 145 to 175 ft bgs and was indicated by violent reactions when tested 
with HCI. Silty sand was the only soi l classification observed within the lower CCU. The sand was 
primarily felsic, ranging from 60% to 80%. The gravel was primarily mafic, ranging from 70% to 75%. 
The sediment angularity ranged from subangular to subround. Sand grain size ranged mostly from very 
fine to medium (62.5 µm to 0.5 mm). The gravel ranged from very fine to coarse pebbles (2 to 32 mm). 
The maximum gravel size was 24 mm (coarse pebble). 

The contact between the lower CCU and the Ringold unit E was at approximately 175 ft bgs due to the 
lack ofreaction when tested with HCI. The soi l classifications for Ringold unit E include gravelly sand, 
sandy gravel, and gravel. Sand composition was dominantly felsic, ranging from 60% to 80%. The gravel 
composition was dominantly mafic and ranged from 60% to 85%. There was weak to no HCI reaction 
throughout the fonnation . The sand angularity ranged from mostly subangular to subround. Gravel 
angularity ranged from subangular to round. Sand grain size ranged from very fine to very coarse grain 
(62.5 µm to 2 mm). Gravel ranged from very fine pebbles to small cobbles (2 to 128 mm). The maximum 
gravel size was 90 mm (small cobble). 
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The contact between Ringold unit E and the RLM was at approximately 331 ft bgs and was observed to 
TD of 348.39 ft bgs. The soil classification for the RLM was silty-sandy gravel and gravely sandy silt. 
The gravel and sand in the RLM is likely remnant in the borehole from the overlying fonnation. 
The RLM did not have a reaction when tested with HCl and was dark gray in color. Sand grain size 
ranged from very fine to very coarse (62.5 µm to 2 mm). Gravel ranged from very fine to very coarse 
pebbles (2 to 64 mm). The maximum gravel size was 62 mm (very coarse pebble). 

The final static water level was measured at 217.26 ft bgs on June 21, 2017. Appendix A provides the 
borehole log for C9632. 

3.2.2 Well 699-29-55 (C9634) 

Well 699-29-55 (C9634) is located approximately 1.5 mi southeast of US Ecology. Prominent 
stratigraphic units encountered while drilling included the Hanford fonnation, Ringold unit E, and RLM. 

The Hanford fonnation was observed from just under the drill pad to approximately 290 ft bgs. The soil 
classifications for the Hanford fomrntion include sand and gravelly sand. The overall sand composition 
was predominantly felsic, ranging from 50% to 75%, except for the first 5 ft bgs, which was about 65% 
mafic. The overall gravel composition was also predominantly felsic, ranging from 40% to 80% when 
gravel was present. Sediment reactions to HCl ranged from strong to no reaction but were mostly 
moderate to strong. The sediment angularity ranged from angular to subround. Sand grains ranged from 
very fine to very coarse (62.5 µm to 2 mm). Gravel ranged from very fine to very coarse pebbles (2 to 
64 mm). The maximum gravel size was 35 mm (very coarse pebble). 

Contact with the underlying Ringold unit E was observed by a change from sand-dominated to 
gravel-dominated sediment. Ringold unit E was encountered from approximately 290 to 442 ft bgs . 
The Ringold unit E soil classifications include sandy gravel, silty gravel, silty-sandy gravel, gravel, 
and sand. From 440 to 442 ft bgs, the sediment became dominantly mafic and contained large organic 
fragments. The overall sand composition was felsic, ranging from 50% to 80%. The overall gravel 
composition ranged from 30% to 80% felsic. There was no reaction to HCl , as the fonnation was below 
the water table. The sediment angularity ranged from angular to round. Sand grain size ranged from very 
fine to very coarse (62.5 µm to 2 mm). Gravel ranged from very fine to very coarse pebbles (2 to 64 mm). 
The maximum gravel size was 35 mm (very coarse pebble). 

The contact with the underlying RLM was gradational, indicated by a change in lithology from 
gravel-dominated to silty. The RLM was encountered from 442 ft bgs to the TD of 453.00 ft bgs. 
The soil classification was silt and dark greenish-gray in color. Sand and gravel were not ob.served. 

A final static water level was measured at 286.05 ft bgs on September 18, 2017. Appendix B provides the 
borehole log for C9634. 

3.2.3 Well 699-30-70 (C9635) 

Well 699-30-70 (C9635) is located approximately 0.5 mi northeast of Rattlesnake Barricade. Prominent 
stratigraphic units encountered included the Hanford fonnation, lower CCU, Ringold unit E, and RLM. 

The Hanford fonnation was observed from just under the drill pad to 145 ft bgs. Soil classifications 
encountered in the Hanford fomrntion include sand, slightly silty sand, gravelly sand, and sandy gravel. 
The sand composition was felsic-dominated, ranging from 40% to 85%. Gravel composition was 
mafic-dominated, ranging from 50% to 90%. The HCl reactions ranged from no reaction to very strong, 
with the majority of the fonnation either having no reaction or a very strong reaction . The sediment 
angularity within the Hanford fomrntion was subangular to subround. Sand grain size ranged from very 
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fine to very coarse (62.5 µm to 2 mm). Gravel ranged from very fine to very coarse pebbles (2 to 64 111111). 

The maximum gravel size was 35 mm (very coarse pebble) . 

The lower CCU was observed from 145 to 165 ft bgs and was indicated by violent reactions when 
tested with HCI. Soil classifications include slightly silty sand, gravelly sand, and sandy gravel. Sand 
composition ranged from 40% to 75% felsic . Gravel composition ranged from 50% to 60% mafic. 
The sediment angularity ranged from subangular to subround . Sand grain size ranged from very fine to 
very coarse (62.5 µm to 2 mm). Gravel ranged from very fine to coarse pebbles (2 to 32 111111). 
The maximum gravel size was 24 mm (coarse pebble). 

The transition from the lower CCU to the underlying Ringold unit E was indicated by the lack of reaction 
when tested with HCI. Ringold unit E was encountered from 165 to 391 ft bgs. Soil classifications 
encountered include gravel, sandy gravel, silty-sandy gravel, gravely sand, and sand. Sand was primarily 
felsic, ranging from 40% to 90%. Gravel was primarily mafic, ranging from 20% to 70%. There was 
predominantly no HCI reaction, except between 320 and 335 ft bgs, where there were weak to .very strong 
reactions. The sediment angularity ranged from angular to round. Sand grain size ranged from very fine to 
very coarse (62.5 µm to 2 mm). Gravel ranged from very fine pebbles to small cobbles (2 to 128 mm). 
The maximum gravel size was 64 mm (small cobble). 

Contact between the Ringold unit E and RLM was a gradational contact, transitioning from 
gravel-dominated to si lt-dominated sediment. The RLM was encountered from 391 ft bgs to TD of 
401.85 ft bgs. Soil classifications include silty gravel and gravelly sandy silt, which is likely remnant 
from the overlying fonnation. The RLM color was a very dark greenish-gray. Sand composition was 
dominantly felsic, ranging from 70% to 85%. Gravel composition was primarily felsic, ranging from 
45% to 95%. There was no reaction with HCI. The sediment angularity ranged from subangular to 
subround. Sand grain size ranged from very fine to very coarse (62.5 µm to 2 mm). Gravel ranged from 
very fine to coarse pebbles (2 to 32 mm). The maximum gravel size was 30 mm (coarse pebble). 

The final static water level was measured at 219.96 ft bgs on August 21 , 2017. Appendix C provides the 
borehole log for C9635. 

3.2.4 Well 699-31-50 (C9737) 

Well 699-3 1-50 (C9737) is located approximately 2 mi southeast of US Ecology. Stratigraphic units 
encountered are the Hanford fomrntion, Ringold unit E, and RLM. 

The Hanford fonnation was observed from just beneath the drill pad to 290 ft bgs. Soil classifications 
observed within the fonnation include sand, silty sand, slightly silty sand, silt, silty-sandy gravel , and 
slightly silty-gravely sand. The sand was predominantly offelsic composition, ranging from 40% to 80%. 
The gravel was of mafic composition, ranging from 50% to 70%. Sediment reaction with HCI ranged 
from no reaction to strong, with most of the reactions being weak to no reaction. Sediment angularity 
was primarily subangular to subround . Sand grain size ranged from very fine to very coarse (62.5 µm to 
2 mm). Gravel ranged from very fine to very coarse pebbles (2 to 64 mm). The maximum gravel size was 
56 mm (very coarse pebble) . 

The transition from the Hanford fonnation to the underlying Ringold unit E was a gradational contact, 
and the fornrntion was observed from 290 to 460 ft bgs. The soil classifications within the fonnation 
include silty sand , gravely silty sand, sand, sandy gravel, and gravel. The sand composition was primarily 
felsic ( except between 410 and 460 ft bgs, as noted below), ranging from 5% to 90% felsic content. 
The gravel composition was dominantly mafic ( except between 410 and 460 ft bgs, as noted below), 
ranging from 10% to 95% mafic content. There was primarily no reaction with HCI , although a few 
samples had a weak reaction. Sediment angularity ranged from angular to round, with the majority fa lling 
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within the range of angular to subangular. Sand grain size ranged from very fine to very coarse (62.5 µm 
to 2 mm). Gravel ranged from very fine to very coarse pebbles (2 to 64 mm). The maximum gravel size 
was 35 mm (very coarse pebble). 

An anomalous black sediment was observed within Ringold unit E between 410 and 460 ft bgs. Soil 
classifications within this sediment include sand, gravelly sand, sandy gravel , and gravel. The sediment 
contained well-defined wood and organic fragments. Sand and gravel were both highly mafic, with 95% 
mafic content. Sediment angularity ranged from angular to round. Sand grain size ranged from very fine 
to very coarse (62.5 µm to 2 mm). Gravel ranged from very fine to very coarse pebbles (2 to 64 mm). 
The maximum gravel size was 35 mm (very coarse pebble) . 

Contact between Ringold unit E and the RLM was indicated by a swift transition from gravel- and 
sand-dominated to silt-dominated sediments. The RLM was observed from 460 ft bgs to TD of 
468.50 ft bgs. The soi l classification was silt/clay and the color was bluish-gray. There was no observed 
HCI reaction. Sand was angular to subangular. Coarse sand (0.5 to 1.0 mm) was the maximum grain size 

within the RLM and was likely remnant from the overlying fonnation. 

The final static water level was measured at 309.25 ft bgs on November 8. Appendix D provides the 
borehole log for C9737. 

3.2.5 Well 699-30-73 (C9636) 

Well 699-30-73 (C9636) is located 0.75 mi north of Rattlesnake Barricade. Stratigraphic units 
encountered include the Hanford fonnation, lower CCU, Ringold unit E, and RLM . 

The Hanford formation was observed from below the drill pad to I 50 ft bgs. Soil classifications within 
the fonnation include sand, slightly silty sand, and silty sand. The sand was primarily felsic , ranging from 
30% to 70%. There was weak to no reaction with HCI in the formation. The sediments ranged from 
subangular to subround. Sand grain size ranged from very fine to very coarse (62.5 µm to 2 nun) . Gravel 
size ranged from very fine to very coarse (2 to 64 nun) . The maximum gravel size was 34 mm (very 
coarse pebble). 

The transition from the Hanford fonnation to the lower CCU was indicated by violent reactions to HCI. 
The lower CCU was observed from 150 to I 90 ft bgs. $oil classifications include slightly silty sand, silty 
sand, sandy gravel , and gravelly silt. The sand was primarily felsic , ranging from 35% to 60%. The gravel 
was 50% mafic and felsic material. From 130 to 190 ft bgs, the sediment reacted violently with HCI, then 
transitioning to no reaction to HCI from 190 to 220 ft bgs. Sediment angularity ranged from angular to 
subround. Sand grain size ranged from very fine to very coarse (62.5 µm to 2 mm), and gravel size ranged 
from very fine to coarse pebbles (2 to 32 mm). The maximum gravel size was 30 mm (coarse pebble). 

Ringold unit Eis indicated by transition to gravel-dominated sediment and was observed from 190 to 
397 ft bgs. Soil classifications within this fomrntion include sandy gravel , silty-sandy gravel, and gravel. 
Sand composition was a mix of felsic and mafic material , with neither necessarily dominating, ranging 
from 35% to 65% felsic. The gravel composition was primarily felsic, ranging from I 0% to 85%. No HCI 
reaction was observed. Sediment angularity ranged from angular to rouod. Sand grain size ranged from 
very fine to very coarse (62.5 µm to 2 mm), and gravel size ranged from very fine pebbles to small . 
cobbles (2 to 128 mm). The maximum gravel size was 77 mm (small cobble). 

A gradational contact occurred between Ringold unit E and the RLM at 397 ft bgs. The RLM was 
observed from 397 ft bgs to TD of 402 .30 ft bgs . Soil classifications within the RLM include silty gravel 
and silt that was light olive-brown in color. Gravel composition was an even mixture offelsic and mafic 
material. No HCI reaction was observed. The gravel angularity ranged from angular to round. Sand grain 

24 



SGW-61319, REV. 0 

size ranged from very fine to very coarse (62.5 µm to 2 mm), and gravel ranged from very fine to very 
coarse pebbles (2 mm to 64 mm). The maximum gravel size was measured at 35 mm (very 
coarse pebble). 

The final static water level was measured at 230.94 ft bgs on December 6. Appendix E provides the 
borehole log for C9636. 

4 Waste Management 

Waste generated during installation of the five monitoring wells included drill cuttings, purgewater, 
and miscellaneous solid waste. Waste was managed in accordance with CERCLA and DOE/RL-20 I 6-1 3, 
Waste Management Plan for the 200-UP-J Groundwater Operable Unit. 

4.1 Drill Cuttings 

Drill cuttings from the vadose zone at boreholes C9632, C9634, C9635 , C9737, and C9636 were 
collected in a spoil pile that was created for return-to-earth purposes. The return-to-earth piles included 
drill cuttings from the vadose zone to approximately IO ft above the expected water depth (referred to as 
the historical high-water mark). Drill cuttings from below the high-water mark were collected in catch 
tanks and troughs, and water was removed when necessary. The drill cuttings were then placed into 
designated Environmental Restoration Disposal Facility roll-off boxes. Miscellaneous solid waste 
associated with sampling activities was contained in clear plastic bags and disposed in the roll-off boxes. 
The roll-off boxes were then transported to the Environmental Restoration Disposal Faci lity for disposal 
at the completion of the project. 

4.2 Purgewater 

Purgewater was generated during well drilling, sampling, and development activities. All purgewater was 
collected and contained at the wellhead until it was transported to the purgewater modular storage units 
using regulated purge trucks in accordance with DOE/RL-2009-39, investigation-Derived Waste 
Purgewater Management Action Memorandum; DOE/RL-2009-80, Investigation Derived Waste 
Purgewater Management Work Plan; and DOE/RL-2011-41, Ha11ford Site Strategy for Management of 
Investigation Derived Waste. 

5 Civil Survey 

The well locations for 699-27-68 (C9632), 699-29-55 (C9634), 699-30-70 (C9635), 699-31 -50 (C9737), 
and 699-30-73 (C9636) were surveyed using a Trimble® R8 RTK global positioning system and 
Trimble DiNi 12 level to collect coordinates. Washington State Plane (south zone) North American 
Datum of 1983 (NAD83) (with the 1991 adjustment) was used to record the horizontal coordinates; 
North American Vertical Datum of 1988 (NAVD88) was used to record the vertica l survey data. 
Wells 699-27-68, 699-29-55 , 699-30-70, and 699-31 -50 were surveyed on November 29, 20 I 7. 
Well 699-30-73 was surveyed on January 4, 2018. Table I 3 identifies the locations of the surveyed wells. 
Survey reports for each well are provided in Appendices A through E, respectively. 

Trimble® is a registered trademark of Trimble Inc., Sunnyvale, California . 
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Table 13. Civil Survey Summary 

Brass Survey Top ofCasingb.r 
Well Northing• Easting• Marker Elevationb Elevation 

Well ID Name (m) (m) (m) (m) 

C9632 699-27-68 131676.43 569324.76 196.635 197.466 

C9634 699-29-55 132230.23 573241.86 210.600 211.396 

C9635 699-30-70 132581.66 568428.93 198.2 11 198.9 14 

C9636 699-30-73 132789.76 567781.90 201.275 202.136 

C9737 699-31 -50 132959.20 574751.16 216.222 217.032 

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

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

c. Protective casing. 

ID = identification 

6 Well Acceptance 

The final step of the installation process is well acceptance. Well acceptance represents confinnation that 
the wells meet the requirements outlined in the scope of work. Well acceptance also indicates the 
contractual completion of the finished weils . 

After the wells were completed, representatives from CHPRC and Tacoma Pump perfonned the 
inspections for the five wells. Well 699-27-68 was walked down on August 31, 2017. Well 699-29-55 
was walked down on September 28 , 2017. Well 699-30-70 was walked down on August 31 , 2017. 
Well 699-31-50 was walked down on December 5, 2017. Well 699-30-73 was walked down on 
December 14, 2017. All wells have been accepted by CHPRC. 
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Appendix A 

Well Documentation for 699-27-68 (C9632) 

• Well Summary Sheet for C9632 

• Borehole Log for C9632 

• Geophysical Log Data Report for C9632 

• Final Survey Report for C9632 

• Photo Log for C9632 

• Well Development and Testing Data Sheet for C9632 
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Well ID: C9632 Well Name: 699-27-68 J Start Date: 5/25/2017 
Project: 200-UP-l 4 Monitoring Wells Location: ~0.75 mi. NE of Rattlesnake Barricade J End Date: 8/21/2017 

CONSTRUCTION DATA 

Description 

WA Dept. of EcoloqyTaq: BJB-536 

Te- --CII-,,. r~sina n,:.nths 
8" CS Wld.Joints = 345.64 ft bas 

Permanent Well Materials 
4-in ID Stainless Steel Blank 
2.1 O' aas - 2 M.39' bas · 

4" JD Stainless Steel 20-Slot Screen 
214.39' - 244.39' bas 

Diagram 

: ~ - ~~x~ Y" "' 
: ~ X 

: m I -~ 
:~ ~ •~. ~ :11-! ·~ ~ 1--4--in-lD-S-ta-in-le_s_s -St-ee_l_B_la-nk-· - - ' • ~ ~ 

244.39' - 254.39' bas , • 110 
- ~ ' 

'/; ~ 
1-4-"-I D-S-ta-i-nl-e-ss-·s_t_e_e_l2_0_.:._51_o_t _S_cr_e_e_n_,· : P;A 

254.39' - 284.40' bas • ~ ~ : 
~-'=-"--=-=--'-'-'-'=--=-==----~ ~---, . 

4" JD Stainless Steel Sumo : -~ ~ • 
284.40' - 287.45' bas .W2 ~ .. &W ~ 

tl l .~ ~ -

' .~ ~ 
1--------------t . ' rff ~ 

.

:~~~ ­
I ~ . ~ I 
~-~ 

Note: 2"Welded Tab Centralizers ~ ~ 
~ _.J___g_~d L _ _f______, . .·. ~~ I ~ p ace top an ottom o ~~ 

each screen and everv 40 ft -. ;. ~ 
thereafter. ra 

GEOLOGIC/HYDROLOGIC DATA 
Depth Graphic 
iii Feet LoQ 

Lithologic Description (ft bgs) 

O -. /'.\\ :_:'::':: O .- 14'i ft: S;mrl r(S)l 

-

75 -- -•--- -----------
100~ ;;,i~:i'It---------------

-

150- ~-~/\ ?t-------------,---,---
- ... :°7~.""-·,:, .... -----------------! ;__·. --:--- .· .. 

_:/\(:~~-----~---- -------, 
- -~ _:.·1:·:: 
- ~.}·.::.~--------------

Reported By: 
Cameron Ryan Burns 

Print Name 
_G_e_o_lo_g_ist---=----- ~:!:_~V~~s~:::~=---

Title Signature 
izl/17 

Date 

Reviewed By: 

¼_\l~ \AJ\,~ 
tNa e TiUe 

qb,111 
Date 

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

A-6003-643 (REV 2) 
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SGW-6131!1, Kl::V. U 

-WELL SUMMARY CONTINUATION SHEET Page_2_ of _l_ 

Well ID: C9632 Well Name: 699-27-68 Project: 200-UP-1 4 Monitorinq Wells 
CONSTRUCTION DATA 

Description Diagram 

*' I ~--~ Well Construction Materials 
Type 1-11 Portland Cement 
0.00' - 9.50' bgs 

Depth Graphic 
in Feet LoQ 

GEOLOGIC/HYDROLOGIC DATA 

Lithologic Description (ft bgs) 

175 
.;.;_ : __ :-:; •_:.~ 175 - 180 ft: Silty Gravel [(mG)] 

:::;-7""?. 180 - 195 ft: Gravellv Siltv Sand flnm5'1 I ~ . 
9
3/.

5
8
0
",~e

1
n
6
t_o
5

n
0

!tbegCsrumbles , ;_ ~-!_~:,·. ' 
~ ~ 200 )i{!/( 195 - 200 ft: Sand [(S)] 

1-B_e_n-to-n-it_e_S_lu-r.-ry-------i : , ~ ~ '. , -f:-\-~ 200 - 21 Oft: Siltv Sand f(msn 

=@~Vl------------------1 
16.50' -208.15' bgs ; ½". ·j ; ' ; 

1

., i::,':-}:V.~2 21 O - 235 ft: Gravel rlG)l 
! ~ - ·:'C?,~~ ().) 

3/8" Coated Bentonite Pe.Bets 
208.15' - 211.20' bgs 

10-20 Colorado Silica Sand 
211 .20' - 249.72' bgs 

1---------------i ' 
3/8" Coated Bentonite Pellets '----------------< ; 
249.72' - 252.67' bgs 

10-20 Colorado Silica Sand 
252.67' - 289.78' bgs 

3/8" Coated Bentonite Pellets 
289.78' - 298.90' bgs 

Bentonite Slurry 
298.90' - 348.39' bgs 

Note: 

· ·~·· ~:~~:\ ~ i : -~~.;;_:_?,6~1-----------------1 

' 22s-sl-~~ Denth to Water - 217.27 ft bns 18/1<;/2017\ 

-~--- --~.-~:··,.!-- --- - -----------! 
~-::Q .. ... ··' 
:' l~•J "°C?J... , 

-~D~ 235 - 245 ft: Gravel f(G)l 
,~l°d 245: Sandv Gravel r (sG 

' 
250 

•:i~-i.~ 250:-Gravel ffG)l 
()~ 

-,•o .h': 
. ' '\i. - -~\A~---_-_-_-_-_-_-_-_-_-_-_-_-=__-=__-_-_-_----1--l 

27; .- . IQ~ 275: Sandv Gravel f(sG)l 
f .. ~o;·.o :. 280: Gravellv Sand r<aS)l 

-=if !'.1----------,----------1 
i : 300 ~->- ~~:_:. 300: Sandv Gravel r (sG)l 

; : I - ~w:.:t _ 
- -, .... t)o. .·1--------------1 

. ~. . ' -:?t[~------------'--~ 
i i,~ : I;)°~ •: .~ 
· · · 325 -~ a --'.t;S. , . \w -~-.· ~ ' , = ·- ;_,_._:'!'.&:iJ:". 330: 5iltv Sandv Gravel r (msG)l 

A straiahtness test was nerformed • ~1 · &'ill~ 
~:~s~:~;~~:~~~ :~e~\3_ 160 1,• i ~ --~-¾ , ' ' :~1~ 340 : Gravellv Sandv Siltrf nsMll 
reouirements. ~J i-:.=='-='--'==-=-=----------i · 350-

All temnorarv casinas have been 
fullv removed from the around. 

All denths renresented are in feet 
below around surface (ft bas) 
unless otherwise noted. 

' 

: 
: 

-
- Tnt;:il nPnth - 148.39 f t hcic: 

-
-

375-
-
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BOREHOLE LOG 
Page_j_of___!j_ 

Date: S- '1-5· 1'1 
Well ID: CO\ IJl~2. I Well Name: \o'\ I\· 1.1 · tA 'l, I Location: ..,t>,1S ""' IIIE ot R...\\\t\....li, ~,~~ 
Project: • .1"7l • ~p -1 1-f l'Y\&f\1 to'f\ NI\ w t.l l.i I Reference Measure Point: ~J..~f-t.. ..,, 

Qomme•tir 
Graphic Sample Descclplio•· Depth of Casing, Drilling Method, Depth (ft) Sample Sediment Classification, Grain Size Distribution, Color, Moisture Content, 

Log Sorting, Angularity, Mineralogy, Particle Slze,Reacllon to HCI, Other Sampling Method, Sampler Size, Water 
Level, Other 

o- IL/S' ·• Sovw1 ( s) ":"I.. .II I• 'ilobi.,u wl'fr:<.-• 1'"""' (:) .. . - . . , .. 
,_ . 

- "., ... " 
' - I. ( ·, • • 

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

~ @-.~. I .. ' • y . •/ 

@, ~ · bt..,t,l s% c::.ilt, °IS'/. v.tt\, - .,,...J ~ · s~ 3oo/, ... ' " - / .. . 
I JI 'f ·101/of · -.lvu . wd\ twhJ. - .,,.,J. well c.r-ittJ •"I., ,._,. -<: .. \.,, - .,,..- , ' ' ' / \1., r"'1 :::OJTi~ • ""t\ l'M tO'f~ . '1/j br.,WI'\ 

~ 

- " ..... ' ~s-is-r, ( ~ J - ' ., 
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~ ~ tb'f(Z. ~,, "',.,,,.,.;~h b,.,~"'-
J I 

, • I - ( ~;." "~, II ··--. - · 

- &i., l 
I 

'20 G .. ~. ~ r .,'-'-4 

I 1 1/ 
@1-0· b"'s: g•/. t\ It , <:f2.% v.-b\.- IN.I. ~---A• ~~ ?,oo/t,~ I LI 

- .h :;1; 
[' ... .. , ;o'/o .r: ~ . wJl. ~6VttJ. ()1\---.<.. ~(,\ -rll."' ro'irt-- ( · ... 

41-i 
u , , A~lt fwl!Mlsl. bnlwn , ' 

' - I • 
J/ - V 

- ,r/ 
G ,S, (' ., 

• l-S' . / ' ... 
(i,) lS ~: s:J. s·,lt O..S'/1 ~f". - '{.uS. s-J.; . . 3"0"/, 'I ( . • I S· O""' - I 

,, 
11'1/.f .- Atu v-n1>4 , we..ll~bt+,J ~trll'M OCt ,...,y\ 10'-<t ~h - 4~·,., 

' ,, ........ . """'IM&) d1. bi, i,w"' 
-

- - • I, 
( . ' V 

- ' 
I l 

G,.). ,- •· •·• I 

30 ,(., ....... ! 
@ 3i:)' ~~: 1,-Jo ti H C\lo/~ V,ft\ • • -, , ti~. SVMJ.. (->J,fn,v - ( .<~I ,. , ~.)• ~·. 2s•J."'hs•1, f • ...... """A wJI lt'lttJ, -.J. - f':-t•' 

~ ~ .. .,, 
"4,l,\ ......... ,t>'<ft. E;I t. tw.-M\\\- "1<""'~ - ., • , ,I 

I ,-:. # ~ ~ 

- ' J .. ,. 

/. I J.-' ,_ 
Reported BL ~+~w ~lo~ls.r ~'{jj_-. ~ lwi~ ~-2.S-11 

Print Name Title Signature Date 

'--

Re$~7ili~fl @Wla'olf>r fl-YU~ A ~~/lA ot, _;:J.Jr --17-( Y2 . ~er: ........ Sigr(_a ure I Date Print m Title 
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OR Doc Type: I \NMU Code(s): 
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/ Well ID: (.G\lt~l. 

' ) 
-· 

Depth 
(ft) 

~r 
-
-
-
-

t.jt) 

-
-
-

-
'fS 

-
-
-
-

.so 
-
-

-
-

s~ 
-
-
-
-

loi) 

-
-
-
-

wS 
-
-
-
-

1() 
-
-
-

Sample 

,.s. 

~.s. 

Graphic 
Log 

Reported By: 

J\r,,k&v,, ½,u\e.w~ 
Print Name 

SGW,61319, REV. 0 

Page~of Cf 
BOREHOLE LOG (Cont.) 

·...o S •1S'•', Date: S• 2.S•/7 
I Well Name: ~A,,. ::..-; \ri'l · 2.1,v& I Location: .\f C),"'\$''n\', NE of Q..t\es~ \-..riu..J. 

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

Sorting, Angularity, Mineralogy, Particle Slze,Reactlon to HCI, Other 

Comments· 
Depth of Casing, Drilling Method, 

Sampling Method, Sampler Size, Water 
Level, Other 

Signature Date 

A-6006-993 (REV 0) 
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\ ., 

\ 

Well ID: C,C\\,32 

Depth Sample 
(ft) 

Graphic 
Log 

Reported B,J 
1 

wv~)N:JwJ~s~ 
Print Name 

SGW-61319, REV. 0 

BOREHOLE LOG (Cont.) 

I Well Name: loqC\ · '2.1 · \o?> 

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

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

Page-2.._of_j_ 

Date: S·3D·l1 

Comments· 
Depth of Casing, Drilling Method, 

Sampling Method, Sampler Size, Water 
Level, Other 

Signature 

A-6006-993 (REV 0) 
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BOREHOLE LOG (Cont.) 
Page ..±L of "I 

Date: ~· '!>O•lt 
Well ID: C.0.\1?2.. I Well Name: \gC\O\· 21 · \Ji'f I Location:"'1),1SWII Ne ot I -4,~lc,Qd.'1. 

c., 

Sample DescciptiQ•: CQmrne•ts: 
Depth Graphic Depth of Casing, Drllling Method, 

Sample Sediment Classification, Grain Size Distribution, Color, Moisture Content, (ft) Log Sorting, Angularity, Mineralogy, Particle Slze,Reaction to HCI, Other 
Sampling Method, Sampler Size, Water 

Level, other 

IIS t:..S 1!w•~:•~•• O- l'i~~ ~(s) \:)IA.J, ~ ~ wf Tr~-c:. ..... ,•L. 
l(t_. '' . e,\S'bi.,: &1.s\l+, .,s•/,.t. -v.ut~C ..... ~· 5: - a.•»' h· • i . ' ·is•/. ~J<,s•J. f · ,.l,,ty • ~ ~.,.,1-e, ..,,1,,_,_:. -~""-· - . ' 

- ~ . I ' •4 

..u._. -"" ~o· rxn I 11\~rt sli nN/u. .):i. ~ J • ' r .... J.. - ... 
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. 
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BOREHOLE LOG (Cont.) 
Page ___r__ of~ 

.ti.. 6 . .,, .• , Date: S •~l • I? 
Well ID: r<J!(,~,2., I Well Name: '1i'1! Ill ff(,'l'l • l i, <.,J I Location: ,.,6, 1S ,...; "'* ,,f "-tllts-.lt., 1.-,,.'<-l._ 

Sample Qescriptio•: Cornrneats: 
Depth Graphic Depth of Casing, Drllllng Method, Sample Sediment Classification, Grain Size Distribution, Color, Moisture Content, (fl) Log Sorting , Angularity, Mineralogy, Particle Size,Reactlon to HCI, Other Sampling Method, Sampler Size, Water 

Level, Other 

i;;,..s. ,:.__.... . ' V-IS- 11(' ~ (;dN S-.J ( """s) ~ . ..t \w lt.4.. .. ..,,f1rtc.r,.c.. -~-,-. l'f~ 
~ .-. 

,q _, "", ...... ~ ISS' \ir..c.l -In'/,,<;.) If /till•/,, c-.J(11 ,f.,, -...,J.): I\ il01."'I -
- "•lH ......... .J 

""-' uS'/of':' , . .11 ... 1-.H., ~ .....Jlu .. fa.J lc.J,,-.,.-, - ,;...\,. ,..,,t , , -
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BOREHOLE LOG (Cont.) 
Page~of-9-
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Well ID: CC\l.~'2. 

ZSl> 

2;1 

\ 

Print Name 

SGW-61319, REV. 0 

BOREHOLE LOG (Cont.) 

Well Name: \.61 • 1:1 · u'6 Location: ""o;is ~ ..,~ • 

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

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

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

Level, other 

l, ·7·11 
Title Signature Date 

A-6006-993 (REV 0) 
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I . ·,_ ,,/ 

Well ID: (£\l.o3Z 

Depth · Sample 
(ft) . 

Graphic 
Log 

SGW-61319, REV. 0 

BOREHOLE LOG (OQnt.) 

Location:"'() 

,., '. . -~ 
~a,&ie Descdption· 

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

Page __ of~ 

Date: \o• l'?>•n 

Comments· 
Depth of Casing, Drilling Method, 

Sampling· Method, Sampler Size, Water 

,/ 

Level, Other -
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. --, 
) 

\ .__ ,/ 

Well ID: 

Depth 
(ft) 

BOREHOLE LOG (Cont.) 

.s.atnp!e Description: 
Sediment Classification, Grain Size Distribution, Color, Moisture Content, 

' Sorting, Angularity, Mineralogy, Particle Slze,Reactlon to HCI, Other 

Page~ of _g__ 
Date: ~ - I"\· 'Zol'-=t 

Comments: 
Depth of Casing, Drilling Method, 

Sampling Method, Sampler Size, Water , 
Level, Other · 

t--____ __., ___ ...._ ______________________ ........ _________ _ 

Reported ~ . ,t;t,v•~ · ~ · 
~ -~~6"'- :$,be ~~t-0 bl.oL · +-

....,__..L.3<..C-'---"-c=.._=--P:=~=-=in~, N-a-'--m""e'----- Title 'tf' v •2.I · 11 
Date 

A-6006-993 (REV 0) 
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SGW-61319, REV. 0 

699-27-68 (C9632) 
Log Data Report 

Borehole Information 

Log Date I 20 17-06-28 I Filename C9632 HG-NM 2017-06-28 Site I 200-UP-I - -

DTWt (ft) I DTW Date DTW Source I Drill Date Total Depth (ft) I Depth Datum 

217.0 I 06126117 SN3 I 06121 117 348.39 I Ground Surface 

Casing Information 

Diameter (in.) 

Casine Type Drill Type Stickup (ft) Outer I Inside Thickness (in.) Top (ft) Bottom (ft) 

Welded Steel Air Rotary 1.8 8 518 I 8 5116 -1.8 345.64 

Borehole Notes 

The onsite geologist provided the total depth and casing depth. Casing diameters and thicknesses were measured by 
the logging engineer. The maximum logging depth achieved was 348.5 ft. Zero reference is ground surface. 

Logging Equipment Information 

Logging System Gamma ILd Type 60% HPGe SGLS2 

Effective Calibration Date 01 126117 Serial No. 47-TP-3221 IA 

Calibration Reference HGLP-CC-150, Rev. 0 Logging Procedure SGRP-PRO-OP-53023, Rev. 0 

Logging System Gamma IHd Type NMLS3 (CPN 503DR) 

Effective Calibration Date 02123117 Serial No. H310700352 

Calibration Reference HGLP-CC- 151 , Rev. 0 Logging Procedure SGRP-PRO-OP-53024, Rev. 0 

SGLS Log Run Information 

Loe Run 3 4 5 Repeat 

HEIS Number 1019945 1019946 10 19947 

Date 06127117 06128117 06128117 

Logging Engineer Spatz M eisnerlSpatz Spatz 

Start Depth (ft) 0.0 187.0 3 12.0 

Finish Depth (ft) 188.0 348.0 347.0 

Count Time (sec) 100 100 100 

Li ve/Real R R R 

Shield (YIN) N N N 

MSA Interval (ft) 1.0 1.0 1.0 

Log Speed (ft/min) NIA NIA NIA 
C9632ALD2017 C9632ALD2017 C9632ALD201 7 

Pre-Verification 0627 A V00CAB 0628A Y00CAB 0628A V00CAB 
I I I 

Start File AD000000 AD0l8700 BD031200 

1 depth to water inside casing 
1 Spectral Gamma Logging System 
3 Neutron Moisture Logging System 
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Loi! Run 3 4 5 Reoeat 

Finish File AD0 18800 AD034800 BD034700 

C9632ALD201 7 C9632ALD2017 C9632ALD20 17 
Post-Verification 0627 A V00CAA 0628 BV00CAA 0628BVO0CAA 

I I I 

Depth Return Error (in .) 1.5 NIA 0.0 

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

made made made 

NMLS Log Run Information 

Loi! Run 1 2 Repeat 

HEIS Number 10 19948 1019949 

Date 06/26/17 06/26/ 17 

Logging Engineer Spatz/McClellan Spatz 

Start Depth (ft) 0.0 190.0 

Finish Depth (ft) 2 17.0 207.0 

Count Time (sec) 15 15 

Live/Real R R 

Shield (YIN) N N 

MSA Interval (ft) 0.25 0.25 

Log Speed (ft/min) IA NIA 
C9632AH D2017 C9632AHD2017 

Pre-Verifi cation 0626A V00CAB 0626A V00CAB 
I I 

Start File AD000000 BD0 19000 

Finish Fi le AD02 1700 8D020700 

C9632AHD2017 C9632A HD2017 
Post-Verification 0626BV00CAA 0626BV00CAA 

I I 

Depth Return Error (in.) NIA 0.0 

Comments None None 

Logging Operation Notes 

Logging was conducted with a centralizer on the sondes. 

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

Analysis Notes 

Analyst P.D. Henwood Date 

R_eference(s) SGRP-PRO-OP-53040, Rev. 0; SGRP-PRO-OP-5305 1, Rev. 0 

Casing correction for a 5/16-in . thick casing was appli ed to the collected data. 

A water correction was applied below 217 ft. 

07/2 1/ 17 

SGLS spectra were processed in batch mode in APTEC SUPERVISOR to identify individual energy peaks and 
determine count rates. Concentrations for the SGLS were calcu lated in an EXCEL template identified as 
ALD20170126 using an efficiency function and corrections for casing and dead time as determined by annual 
calibrations . 
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An interpreted data set was created for this borehole. Depth overlaps from consecutive log runs were removed from 
l 87and 188 ft. T hi s results in a data set where only one data point is presented for each depth. 

NMLS data are reported in percent volumetric moisture content because the 8- in . casing size fits the calibration 
condition. Typicall y the casing sizes utili zed do not fit the calibration condit ions and results are reported in counts 
per second. 

HGU4 is an empirical unit of gamma activity proposed as a means to standardize gamma log response across 
multiple logging systems with different response characteristics. The HGU is defined in terms of measurements in 
the Hanford Borehole Calibration Facility, and the magnitude is selected such that l HGU is approximately 
equivalent to typical Hanford background activity, based on data from background samples as reported in 
Hanford Site Background: Part 2, Soil Background for Radionuclides (DOE/RL-96-12) . 

Results and Interpretations 

No manmade radionuc lides were detected in this borehole. 

Based on low K, T and total gamma, voids may exist behind the casing at approximately 219 ft and from 262 to 
278 ft . The logging sonde was performing correctly in these intervals. 

The neutron moisture log primarily responds to moisture present in the surrounding format ion. ln general, an 
increase in count rate reflects an increase in moisture content. Moisture content may increase in sediments of 
relat ively high silt or clay content. 

The KUT and moisture repeat plots indicate that the respect ive systems were worki ng properly . 

List of Log Plots 

Depth Reference is ground surface. 

Manmade Radionuclides (0-360 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 (I 20-240 ft) 
Combination Plot (240-360 ft) 
Combination Plot (0-360 ft) 
Tota l Gamma & Moisture (0- 160 ft) 
Tota l Gamma & Moisture (l 50-310 ft) 
Total Gamma & Hanford Gamma Unit (0-360 ft) 
Repeat Section of Natural Gamma Logs (312-347 ft) 
Moisture Repeat Sect ion (190-207 ft) 

4 Hanford Gamma Unit 
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699-27-68 (C9632) 
Manmade Radionuclides 
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699-27-68 (C9632) 
Natural Gamma Logs 
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699-27-68 (C9632) 
Stoller Newport News Nuclear Total Gamma & Hanford Gamma Unit 
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699-27-68 (C9632) 
SlollerNewportNewsNuclear Repeat Section of Natural Gamma Logs 
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699-27-68 (C9632) 
Moisture Repeat Section 
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WELL SURVEY DATA REPORT 

Project: Prepared By: 
Neil P . Fastabend 

Company: 
CHPRC 

Date Requested : Requestor: 
11/02/17 Matthan G. Wilson (CH PRC) 

Date of Survey: Surveyor/ Company: 
11/29/1 7 Lawrence B. Munnell/ CHPRC 

Description of Work: Horizontal Datum: NADB 3 ( 91) 
Obta ined final survey coordinates (C/L 
Cas ing) and elevati ons of OP- 1 Well C9632 
(699 -27 - 68) located southeast of 200W Area. 

Vertical Datum: 

Units: 

NAVD88 

Meters 

Hanford Area Designation : 600A 

Coordinate System: Washington State Plane Coordinates (Sout h Zone) 

Horizontal Control Monuments: 
Washington State Refe rence Network 

Vertical Control Monuments: 
HSWB- 071 (COE) and HSWB- 072 (COE) 

W el!!D We!i Name Easting Northing Elevation 

C9632 699 - 27 - 68 5693 2 4 . 76 131676. 43 center nf Ca.Ung 

19 7 . 4 7 4 4 Top Baseplate, N. E:.dg e 

197 . 4 66 • Top Oute r 6"5S Cas ing, N. Edge 

19 6. 63 5 • Brass Su r ·,ey Mader 

Notes: 

Brass Survey Marke r elevation was t aken on top domed brass cap in concrete. 

Equipment Used : Trimbl e RS RTK GPS 
Trimbl e DiNi 12 Level 

Survayor Staternent: 

I , Lawrence B. Munnell , a Professional Land 
Surve yor registered in the State o f Washington 
(Regist ra tion No. 16216) , hereby certify 
thii report is based on a field survey 
performed by me , or under my direct 
supervision . 

Pag~-3~1 A-6003-659 (REV 1) 
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Photo Log 
 

       
0-5 bgs                  5-10 bgs     10-15 bgs     15-20 bgs   

 

       
           20-25 bgs    25-30 bgs                 30-35 bgs       35-40 bgs   
 

       
          40-45 bgs     45-50 bgs     50-55 bgs                 55-60 bgs   
 

       
          60-65 bgs    65-70 bgs      70-75 bgs      75-80 bgs 
 

       
80-85 bgs     85-90 bgs     90-95 bgs     95-100 bgs   
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        100-105 bgs             105-110 bgs               110-115 bgs                115-120 bgs 
 

       
       120-125 bgs            125-130 bgs               130-135 bgs                 135-140 bgs 
 

       
        140-145 bgs            145-150 bgs             150-155 bgs              155-160 bgs 
 

       
       160-165 bgs             165-170 bgs              170-175 bgs                 175-180 bgs 
 

       
        180-185 bgs            185-190 bgs               190-195 bgs       195-200 bgs 
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       200-205 bgs            205-210 bgs              210-215 bgs                  215-220 bgs 
 

       
        220-225 bgs            225-230 bgs               230-235 bgs                235-240 bgs 
 

       
       240-245 bgs             245-250 bgs               250-255 bgs     255-260 bgs 
 

       
       260-265 bgs             265-270 bgs                270-275 bgs                  275-280 bgs   
 

       
        280-285 bgs            285-290 bgs               290-295 bgs                295-300 bgs   
 

SGW-61319, REV. 0

A-35



       
       300-305 bgs              305-310 bgs                 310-315 bgs       315-320 bgs   
 

       
         320-325 bgs            325-330 bgs                330-335 bgs                   335-340 bgs 
 

 
       340-345 bgs   
 
 

SGW-61319, REV. 0

A-36



-- - - - --· -...,-.,vv-u,..,,_,, ru:;v , u 

WELL DEVELOPMENT AND TESTING DA TA 

Well ID: c.q1a,1... I wen Name: \ffl-2'1-(o~ ] Date: i·lP·n 
Location: "-0 ,15"" ~ N £ .,(._ ~rvkL ~ri c»-tk 

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

Has the well been surveyed? OYes ~o Does the well have a cement pad? O Yes Co/No 

Initial Conditions 

1 C / Protective (Outer) Casing -
Start of Job End of Job 

A t 
STATIC WATER LEVEL: j j Ground Level or 

1, 

Date: ~-\\t•l1 N\Pt 
Pad Surface I'--_ Permanent Casing 

- I 
Date: - - -

DEPTH TO BOTTOM: l-7~ A-= 
Date: 

1·\\a·\1 z. f «i . oo' b,...s Z.ii - B= 

Date: - l,J 
C= -0.\~ - - -

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 (fl) 

2S1.sY \1),lv, 3S.5'2 1..'\S- 3.'6S" 0101 O'Bf 25" ,.~ 
2-;'1,Sll l~.i'\ lS.~~ ), ¥~ l\c?.. 1017 rz. rz .. "2S I. '6 

· 2-'2..~- IDY \ \a ,2.; L.t.S't 'i.55" \.Si 12S/ 142..4 2.) ,. 5'f 

Total Pumped: \Ql:)'2.$"" ,:.;-J.t~ 
" Pump Model: Gtr~.fosx 

Troll Serial Number and Pressure Range (PSI and depth): l\,o<f,1~'-i ·. 30 osi... \ \P\Lk 
Comments: 

V 

~~ rc,tW\L'. 
(. l\l,>,2._ J.tvJup _ i.vrl- l - O'j\S 11 

C. '\l,~'2. _ JcvJop-\,¥'\+ 3_ 08\\e\1 
- t-'-\ oi\\a\1 CAlo-i,t. _ dcvc.lop- ~ -

Prepared By: ~71£__ ~ 'fwJwDI' ~-/{J ·/1 
Print Name Signature Date 

Reviewed By: 

.irug1"l)~ ft~l~%~ ~ld-11 r_J_ 
Print Na S1g ure Date 

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

I 

A-6005-205 (REV 2) 
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Appendix B 

Well Documentation for 699-29-55 (C9634) 

• Well Summary Sheet for C9634 

• Borehole Log for C9634 

• Geophysical Log Data Report for C9634 

• Final Survey Report for C9634 

• Photo Log for C9634 

• Well Development and Testing Data Sheet for C9634 

B-i 
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::iuVV-blJl~ Kt:.V . U 
WELL SUMMARY SHEET I Page _ l_ of_l_ 

Well ID: (9634 Well Name: 699-29-55 ] Start Date: 6/28/2017 
Project: 200-UP-1 5 Monitoring Wells Location: 1.5 mi. SE of US Ecology I End Date: 9/25/2017 

CONSTRUCTION DATA GEOLOGIC/HYDROLOGIC DATA 

Description Diagram 
Depth Graphic 
in Feet Loa 

Lithologic Description (ft bgs) 

WA Dent ofErnloavTaa·BKG 0fi4 : : 
1 

• 0 ___,~.,....,..,..4----------------, 

1-"!=,:=r 
4
...,,f~=;=:'--',~=;=;-=:=:;...,,~=t:=t=~:=~==-w-it_h_b_r-as-s---l ; : ' ~ ~ . ·:\\\/:'-: o - 145 ft: Sand rs1 

t=s=u~rv~e"'""--'-vm~a=r~k=er~a=n~d~o"'"""r~o~te=c~t~iv~e~--1 l !. 

1 

f. :I_'~ ~f i 
monument , 

Hanford fm. 

I 

~3~/8~'~'B~e~n=t=o~n1=·te~C=ru=mc.:...:..::,b=le=s,.._ ___ : i 
9.41 ft bas - 53.20 ft bas 

(continued pq. 2 i I i ~ 
Reported By: 

Jess Hocking Sr. Geologist 
Print Name Title / Signature / 

Reviewed By: 
, , 

't;t\l~ '1;~~ 
Title Signature lf 

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

A-6003-643 (REV 2) 
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WELL SUMMARY CONTINUATION SHEET Page _L__ of _3_ 

Well ID: (9634 Well Name: 699-29-55 Project: 200-UP-1 5 Monitoring Wells 
CONSTRUCTION DATA 

Description 

3 8" Bentonite Pellets 
340.1 oft b s - 345.15 ft b s 

10-20# Colorado Silica Filter Pack 
345.15 ft b s- 383.60 ft b s 

Diagram 

GEOLOGIC/HYDROLOGIC DATA 
Depth Graphic 
in Feet Lo 

Lithologic Description (ft bgs) 

=.": ·:.:·: .. ·: · .. ::·.: 

175 

;!!1:~;~j---- ------------ ---1 

}::Jgi{'.'1--------------------1 

· .. . :~~-t/. :.1--- - - - -----------1 -'~8~:b:·.-----------------1 · .··::.-.-. >· 240 - 282 ft: 

1/){;?;i::}-- ---- -----------j 

-~·::\:'.:/·:-:·/ 1--------------- ---1 

s 9 19 2017 

A-6006-992 (REV 0) 
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WELL SUMMARY CONTINUATION SHEET Page_3_of _i_ 

Well ID: C9634 I Well Name: 699-29-55 /Project: 200-UP-1 5 Monitoring Wells 
CONSTRUCTION DATA GEOLOGIC/HYDROLOGIC DATA 

Description Diagram Depth Graphic Lithologic Description (ft bgs) in Feet Log 

:1 ·:c:~•: :~ 390 - 442 ft: Siltv Sandv Gravel [msGl 400 - . .o:...:,,& 
~:?i:o. \ · . • -'-' :· .... ::1 - ~-o.::..-. ··, 
CJ~_: . ·.:... 

! :.::·.- , ;;,/; 
9'~D'J 
<1 • .;~.--.'C 

- ~ :'?·..:,q: 

:I: 
. c:<);:""'<5 

425- ·a~~ 
! 

! 

~~o~ ' 
' ,, t;?iJ 9.8 -~~ I 442 ft: Oraanic (wood) Fraaments 

' ~ 450 - c::::--::::::- 442 - 453 ft: Clav fM] 
' -

Rinaold Fm. Lower Mud Unit -

-
i - Total Deoth = 453.00 ft bas (7/26/2017 

. ' l ! 

475-

' -
Definitions: ' ! ' i -
laas = above around surface i l 

' -
bas= below around surface 

: -
K:.S. = Carbon Steel I 

I -
S.S.= Stainless Steel -
WAC= Washinaton Administrative 

i -
Code I 

' -
Wld. = Welded 

I ' -

-
-

Note: . ! : 

I -
-

A straiqhtness test was performed ! 

-
and passed on 8/24/2017 prior to 

-
well construction, per WAC 173-160 

-
requirements. 

I -
' I -

Centralizers are placed approxi-
I 

' -
matelv 40 feet apart. , I 

! ! i -

-
All temporary casinq has been 

I -
removed from the ground. ' I 

' I ! -

-
All depths represented are in feet 

-
below ground surface (ft bqs) ' 

' ' -
unless otherwise noted. ' ; 

A-6006-992 (REV 0) 
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BOREHOLE LOG I Page_l of...£!=_ 
I Date: t- 2~ - 11 

\ Well ID: C ••~~ I Well Name: &'f'l- Z.9- ff I Location: , • f It ( fe q &,,,,., y 
i 

Project: 200- or, ,A4 ,,. u,, '"" "",ftt; I Reference Measure Point: o. ~ s~ 

Sample Desc[iQtio•; CQmrneots; 
Graphic Depth of Casing, Drilling Method, Depth (ft) Sample Sediment Classification, Grain Size Distribution, Color, Moisture Content, 

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

Level, Other 

o· l>111t( A1r ~ c,,,'c/f,t_ 

0- t'I-S' ! 5,.,.,L (f) i,-7 c,,,. e 
, . -

2. -r. 'j 'i u . '1 t t. s ,.J. v. Y-t~t f-o 
.. 

al 5 1 "-i, • (0 ...,i(J . .\,.-p -. . CA,~;""" • - ·~ . , ~er. V,.f1-&e. ~ IIA*J~,c, 0 ,U,le • 
I .__J - . V, Co•tJt - ,. . I , rfa/ Uo. ... L,.J r"' . . - ,,..,.,"' IO i" ,-t • /'tO•' t • ,...Jt,tl.t '° utr~ wt/( ,-. • -

5' ~, '. ., <;vl>-,.~ul~ 
. 

f-, i., \-~ :ttt·s .,. .. 3',:t. ~ i; S,fJte,: 
' ~ ' {.,) fo :.._L'l'!e- , t;o Sefffc .. -, m,._... r-,iA.,. wtht. HtL,,, -•· - f -•• 

2.~Y ~h'i' t:""' al l11t 'rfil-C.. - . :;- : f , 

- . . - . 
,; . 

- G~ . • s·/4 ., iU 'M .. I. IO ·~ 
"'' to' b-." ',6-( 11. -~"' .. ~ . . ,. . tr, v. ,._, 01111 t , ~-;. V, .f'z., t ,...ed,.;,"' .,.,11~: ' . - t .. 

I 
11A Ill\ ..,_ "'" ,· Mn ht · ,..,.. ~"- tra..J.d, ,,,r~; , ~ . - t. '," , .,1,,_~l,.,..: (s) .. -'foY. 1 M,..¥1£ 1t,u1 v{N"" "' ,otStt.:,: - l 

lo,)' ft; I tf~7c . '(~,....:au.· . 
~ iti.-' . 

'. 'i./-n,11,a. Nl:.11 - fu ~ 
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Depth Sample 
(ft) 
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SGW-61319, REV. 0 

BOREHOLE LOG (Cont.) 

Well Name: 'f'l - 'Z.C\- .:;- Location: 

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

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

Page --1.,_ of .J.!.... 

Date: t- ~- f 1-

Comments: 
Depth of Casing, Drilling Method, 

Sampling Method, Sampler Size, Water 
Level, Other 
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Reported By: 
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Print Name 

1-=::,........,,.L--':;.......,~:...:.......---"c&....::;,.LU~~-'-==~~....,_...c..:=:..if-L.=~---------=--~ 
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Print Name 

SGW-61319, REV. 0 

BOREHOLE LOG (Cont.) 
Page __ of__.!1:_ 

Date: a, 2.2{~ (1 
Well Name: Location: / , f ": 'i ., '( 

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

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

Comments: 
Depth of Casing, Drilling Method, 

Sampling Method, Sampler Size, Water 
Level, Other 

,{,zq./'1!/C'/7 
,:..:eB rt 6~21- -:; 
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A-6006-993 (REV 0) 

B-7 



,. 
I 

' ) 

Well ID: [ &/6 ~.t./ 

Depth Sample 
(ft) 

11 'i ~ 

-
-
-
-

12.~ a., 

-
-
-
-

f 2,1 61~ 

-
-
-
-

Graphic 
Log 

SGVV-61319, REV. 0 

BOREHOLE LOG (Cont.) 

I Well Name: Cfl'f· 2'1- 'f', 

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

Sorting, Angularity, Mineralogy, Particle Slze,Reactlon to HCI, Other 

Pagel of....!.:!.::_ 

Date: t -2 Ll • l "1 

Comments: 
Depth of Casing, DrilHng Method, 

Sampling Method, Sampler Size, Water 
Level, Other 
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SGW-61319, REV. 0 

BOREHOLE LOG (Cont.) 

I Well Name: C91 - 2-1- f'. 

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

Sorting, Angularity, Mineralogy, Particle Slze,Reactlon to HCI, Other 

I ,1/1'-f Y --~ 
"-' I=,, -,; , -~ -/1-Cff<. 

I I 7 . ' 
~ _. J.... I ,r-/1 I !_ ~ '-, 6. z_ o, -11-Cf> 
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Page~of 1-z.. 
Date: l · 'Z "t • 1 1-

Comments: 
Depth of Casing, Drilling Method, 

Sampling Method, Sampler Size, Water 
Level, Other 
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- : ,' •: :v • ff'J1, c; V.:J-,._-+<s V,C,r<, :/rJ • .r,_,. _1$,.£t; :foi) M r;& ,<f',//! ~ ,I, 
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Reported By: 
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Well ID: 

Depth Sample 
(ft) 

Graphic 
Log 

, 1,, ' 0 • 

SGW-61319, REV. 0 

BOREHOLE LOG (Cont.) 
Page_v_of_.rb. 

Date: d- 2. 'I - Ir 
Well Name: Q./l-Vt-~ Location: i~"9 ,.,.,--,. 56" J- (-<:.cl[,, 

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

Sorting, Angularity, Mineralogy, Particle Slze,Reactlon to HCI, Other 

comments: 
Depth of Casing, Drilling Method, 

Sampling Method, Sampler Size, Water 
Level, Other 
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" . 

• • 0 

Reported By: 

C. B~ /J"Jlie:. -3' l.,,,.,.t.,cw 
Print Name 

A-6006-993(REV 0) 
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SGW-61319, REV. 0 

BOREHOLE LOG (Cont.) 
Page..:,__ of~ 

') Date: -- ?-10-11 
Well lD:"c,' ·w I Well Name: ... aa _ ""' _ c:,;.- I Location: ... ,_._ .r1..,.ZJ;!.-2 C'_ A .. 
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Log 
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Depth of Casing, Drilling Method, 

Sorting, Angularity, Mineralogy, Particle Slze,Reactlon to HCI, Other 
Sampling Method, Sampler Size, Water 
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ihrint Name I , 

Title SigQtiture / Date 
I A-6006-993 (REV 0) 
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-:>\.;1Vv-t:n.;1l::1, Kt:V. U 

BOREHOLE LOG ~o~) 
Page_e__ot....!.!:_ 

Date: '1 _ 11 _ -z. 0 0 
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Depth 
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Log 

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

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

Comments: 
Depth of Casing, Drilling Method, 

Sampling Method, Sampler Size, Water 
Level, Other 
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Stoller Newport News Nuclear 

Borehole Information 

Log Date I 2017-08-07 I Filename 

DTW 1 (ft) I DTW Date 

286.05 I 07/25/ 17 

Casing Information 

SGW-61319, REV. 0 

699-29-55 (C9634) 
Log Data Report 

C9634 HG-NM 2017-08-07 - -

DTWSource I Drill Date 

SN3 I 07/27/17 

Diameter (in.) 

Site I 200-UP-I 

Total Depth (ft) I Depth Datum 

453 .0 I Ground Surface 

Casine Tvoe Drill Type Stickup (ft) Outer Inside Thickness (in.) Top (ft) Bottom (ft) 

Welded Steel Air Rotary 1.2 IO 7/8 10 1/4 5/16 -1.2 15 .08 

Welded Steel Air Rotary 2.15 8 5/8 8 5/ 16 -2. 15 450.0 

·B o rehole Notes 

T he onsite geo logist provided the total depth and casing depth . Casing diameters and thicknesses were measured by 
the logging engineer. The maximum logging depth achieved was 451 ft . Static water is reported by the geologist at 
286.05. Depth to water inside the casing was determined by the logging engineer to be at approximately 435 ft . 
Zero reference is ground surface. The logging engineer noted water in the annulus between the 10- and 8-in. 
casings. 

Logging Equipment Information 

Logging System Gamma ILd 

Effective Calibration Date 01 /26/ 17 

Calibration Reference HGLP-CC- 150, Rev. 0 

Logging System Gamma !Mc 

Effective Calibration Date 04/ 19/ 17 

Calibration Refrrence HGLP-CC- 155 , Rev. 0 

SGLS Log Run Information 

Loe Run 
HEIS Number 

Date 

Logging Engineer 

Start Depth (ft) 

Finish Depth (ft) 

Count Time (sec) 

Live/Real 

Shield (YIN) 

MSA In terval (ft) 

Log Speed (ft/min) 

1 depth to water inside casing 
' Spectra l Gamma Logging System 
3 Neutron Moisture Logging System 

4 

10 19983 

08/01 / 17 

Spatz 

0.0 

33.0 

100 

R 

N 

1.0 

NIA 

5 

10 19984 

08/02/ 17 

Spatz 

32.0 

216.98 

100 

R 

N 

1.0 

NIA 

8-17 

Type 60% HPGe SGLS2 

Serial No. 47-TP-322 1 IA 

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

Type NMLS3 (CPN 503DR) 

Serial No. H340207279 

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

6 Repeat 7 8 Repeat 

10 19985 10 19986 1019987 

08/03/ 17 08/07/ 17 08/07/ 17 

Spatz Spatz Spatz 

2 16.0 423.0 280.0 

424.0 451.0 325.0 

100 100 100 

R R R 

N N N 

1.0 1.0 1.0 

NIA NIA NIA 



SEJ SGW-61319, REV. 0 

Stoller Newport News Nuclear 

Loi! Run 4 5 6 Repeat 7 8 Repeat 
C9634ALD20 17 

C9634ALD2017 C9634ALD2017 
C9634ALD2017 C9634ALD2017 

Pre-Verification 0801 AY00CAB 
0802BV00CAB I 0803CV00CAB I 

0807DV00CAB 0807DV00CAB 
I I I 

Start File AD000000 BD003200 CD021600 DD042300 ED028000 

Finish File AD003300 8D021698 CD042400 DD045100 ED032500 
C9634ALD20 17 C9634ALD201 7 C9634ALD20 17 

C9634ALD201 7 C9634ALD20 1 7 Post-Verification 0801 AV00CAA 0802BV00CAA 0803CV00CAA 
0807EV00CAA 1 0807EY00CAA I 

1 I I 
Depth Return Error (in.) 0 1.0 high 0.5 high NIA 1.0 high 

No fine gain No fine gain No fine gain No fine gain No fine gain 
Comments adj ustments adjustments adjustments adjustments adj ustments 

made made made made made 

NMLS Log Run Information 

Loi! Run J 2 3 Repeat 
HEJS Number 1019980 1019981 1019982 

Date 07131117 08101 117 08101 117 

Logging Engineer Spatz Spatz Spatz 

Start Depth (ft) 0.0 281.0 280.0 

Finish Depth (ft) 282.0 435.25 324.0 

Count Time (sec) 15 15 15 

Live/Real R R R 

Shield (YIN) N N N 

MSA Interval (ft) 0.25 0.25 0.25 

Log Speed (ft/min) NIA NIA NIA 
C9634AMC2017 C9634AMC20 17 C9634AMC20 17 

Pre-Verification 0731 AV00CAB 080 I BV00CAB I 0801BV00CAB I 
I 

Start File AD000000 BD028 100 CD028000 

Fin ish File AD028200 BD043525 CD032400 

C9634AMC2017 C9634AMC2017 C9634AMC2017 
Post-Verification 0731 A V00CAA 0801 CV00CAA 080 I CV00CAA 

1 I I 

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

Comments None None None 

Logging Operation Notes 

Loggi ng was conducted with a centralizer on the sondes. 

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

Analysis Notes 

Analyst P.D. Henwood Date 08128117 

Reference( s) SGRP-PRO-OP-53040, Rev. 0; SGRP-PRO-OP-5305 1, Rev. 0 

Casing correction for a 5/8-in . thi ck casing was app li ed to the data to 15 ft and 5/16-in. for the remainder of the 
borehole. 

A water correction was applied below 286 ft . 
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Stoller Newport News Nuclear 

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 
ALD20170126 using an efficiency function and corrections for casing and dead time as determined by annual 
calibrations. 

An interpreted data set was created for this borehole. Depth overlaps from consecutive log runs were removed from 
32 and 33 ft , 216 and 217 ft , and 423 and 424 ft. This results in a data set where only one data point is presented for 
each depth. 

NMLS data are reported in percent volumetric moisture content from 15 to 286 ft because the 8-in. casing size fits 
the calibration condition. The interval from Oto 15 ft was double cased , and below 286 ft there was formation 
water. There is no calibration available for these conditions . Moisture presented in counts per second in the Total 
Gamma and Moisture plots is indicated for the entire borehole to 435 ft . 

HGU4 is an empirical unit of gamma activity proposed as a means to standardize gamma log response across 
multiple logging systems with different response characteristics. The HGU is defined in terms of measurements in 
the Hanford Borehole Calibration Facility, and the magnitude is selected such that I HGU is approximately 
equivalent to typical Hanford background activity, based on data from background samples as repo1ied in 
Hanford Site Background: Part 2, Soil Background for Radionuc/ides (DOE/RL-96-l 2). 

Results and Interpretations 

No manmade radionuclides were detected in this borehole. 

Based on low K, Th and total gamma, voids may exist behind the casing at approximately 282 to 286 ft, 310 to 
319 ft , 436 to 438 , and at 447 ft. The logging sonde was performing correctly in these intervals. 

The neutron moisture log primarily responds to moisture present in the surrounding formation . In general , an 
increase in count rate reflects an increase in moisture content. Moisture content may increase in sediments of 
relatively high silt or clay content. Percent volumetric moisture is presented from 15 to 286 ft where static water 
begins. Below 286 ft , the count rate is shown and may be an indicator of porosity. It also may be useful to indicate 
voids behind the casing such as from 310 to 320 ft. The moisture log count rate is elevated from Oto 15 ft where 
water was apparently introduced into the annular space between the 8- and 10-in. casings. 

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

List of Log Plots 

Depth Reference is ground surface. 

Manmade Radionuclides (0-460 ft) 
Natural Gamma Logs (0-160 ft) 
Natural Gamma Logs (I 50-310 ft) 
Natura l Gamma Logs (300-460 ft) 
Combination Plot (0-120 ft) 
Combination Plot (I 20-240 ft) 
Combination Plot (240-360 ft) 
Combination Plot (360-480 ft) 
Combination Plot (0-460 ft) 
Total Gamma & Moisture (0-160 ft) 
Total Gamma & Moisture (150-310 ft) 
Total Gamma & Moisture (300-460 ft) 
Total Gamma & Hanford Gamma Unit (0-460 ft) 
Repeat Section of Natural Gamma Logs (280-325 ft) 
Moisture Repeat Section (280-324 ft) 

4 Hanford Gamma Unit 
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SGW-61319, REV. 0 

699-29-55 (C9634) 
Manmade Radionuclides 
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699-29-55 (C9634) 
Stoller Newport News N1cle•r 
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A ~of H1,1l'lt "V'on ~llt lncM-lr,.. 

160 

170 

180 

190 

200 

210 

:;::;- 220 
Q) 

~ ..__... 
.c 230 
+-' a. 
Q) 

O 240 

250 

260 

270 

280 

290 

300 

I I I 
-l-J __ 

I I 
I I 

-+--i- -
1 I 

I I I 
-T-1- -r 

I I I _1_J __ 
I I I 
I I I 

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

I I I -T-7- -+.-ac-L-,, 
I I 

_l_J_ 
I I 
I I I 

-t--i--
1 I 

I I _T_l __ 
I I I 

_l_J __ 
I I I 
I I I 

-+--i--f 
I I I 
I I I 

-T-1--r 
I I I 

_l_J __ ~,±'-.-

1 I 

I I 
-+--i--t-

1 I I 
I I I 

-r-1--.------..,u._ _· 
I I I 

SGW-61319, REV. 0 

699-29-55 (C9634) 
Natural Gamma Logs 
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699-29-55 (C9634) 
Stoller Newport News Nacle•r 
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699-29-55 (C9634) 
Stoller Newport News Nuclear 
A Su!wttlfry ot ~l'lh.ngton tngJI t lndinl1..., 

Total Gamma & Hanford Gamma Unit 
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699-29-55 (C9634) 
StollerNewportNewsN•clear Repeat Section of Natural Gamma Logs 
A 5"bw,o,y o4 Hi,o1 on in;II'• '""""'"' 
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699-29-55 (C9634} 
Moisture Repeat Section 
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WELL SURVEY DA TA REPORT 

Project: Prepared By: 
Neil P. Fastabend 

Company: 

CHPRC 

Date Requested : Requester: 

11/02/17 Matthan G. Wilson (CHPRC) 

Date of Survey: Surveyor/ Company: 

11/29/17 Lawrence 8. Munnell I CH PRC 

Description of Work: Horizontal Datum: NAD83 (91) 

Obta ined :inal survey coordinates (C/L Vertical Datum: NAVD88 
Cas ing) and elevations of UP-1 Well C9634 
(699 - 29 - 55) l ocated on south side of BC Units: Meters 

Cont rolled Area , south of 200E Area . Hanford Area Designation : 600A 

Coordinate System: Washington State Plane Coordinates (Sout h Zone) 

Horizontal Control Monuments: 
Washington State Reference Network 

Vertical Control Monuments: 
HSWB-074 (COE) and HSWB- 07 5 (COE ) 

We!! ID We!! Nama Easting Northing E!evaticn 

C9634 699 - 29 -55 573241.86 132230 . 23 Center of C11sing 

211 . 403 , Tn p Baseplate , H. Edge 

211. 396 • Top Outer 6 "55 Ca.sing, N. Edgf'! 

210.600 • Brass Survev MarY.er 

Notes: 

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

Equipment Used : Trimble RS RTK GPS 
Tr i mble DiNi 12 Level 

Surveyor Statement: 
... 

I , Lawrence B. Munnell , a Professional Land ,;.C'i- B. ~ 
Surveyor registered in the State of Washington 

~~ (Registration No . 16216) , hereby certify ~~~ • . 0 

t his report is based on a field survey 
S'ifi ~ . t"' 

perfo:::-med by me, or under my direct f~ '<j,f . ~ 

s pervision . 
';tl • J.h . 0 

~ 16216 i 
,s,&/

0 
~P.crsn:,v..~ ,;; 
~AL- ~~ 

J/•l,f•ll U 

PagJ3ti 71 A-6003-659 (REV 1) 
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Photo Log 
 

    
0-5 bgs              5-10 bgs                10-15 bgs          15-20 bgs   

 

    
         20-25 bgs              25-30 bgs                   30-35 bgs           35-40 bgs   
 

    
          40-45 bgs                45-50 bgs                50-55 bgs                     55-60 bgs   
 

    
           60-65 bgs               65-70 bgs       70-75 bgs           75-80 bgs   
 

    
           80-85 bgs               85-90 bgs                  90-95 bgs           95-100 bgs 
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         100-105 bgs             105-110 bgs     110-115 bgs        115-120 bgs 
 

     
        120-125 bgs               125-130 bgs     130-135 bgs        135-140 bgs  
 

     
     140-145 bgs        145-150 bgs         150-155 bgs          155-160 bgs   
 

     
      160-165 bgs             165-170 bgs     170-175 bgs        175-180 bgs 
 

     
       180-185 bgs             185-190 bgs     190-195 bgs         195-200 bgs   
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        200-205 bgs             205-210 bgs      210-215 bgs        215-220 bgs   
 

     
         220-225 bgs    225-230 bgs       230-235 bgs       235-240 bgs  
 

     
         240-245 bgs             245-250 bgs             250-255 bgs    255-260 bgs 
 

     
        260-265 bgs    265-270 bgs     270-275 bgs    275-280 bgs 
 

     
        280-285 bgs            285-290 bgs    290-295 bgs      295-300 bgs 
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      300-305 bgs      305-310 bgs            310-315 bgs        315-320 bgs 
 

     
       320-325 bgs               325-330 bgs       330-335 bgs         335-340 bgs 
 

     
       340-345 bgs          345-350 bgs          350-355 bgs         355-360 bgs   
 

     
      360-365 bgs       365-370 bgs      370-375 bgs      375-380 bgs 
 

     
      380-385 bgs             385-390 bgs     390-395 bgs         395-400 bgs 
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     405-410 bgs     410-415 bgs      415-420 bgs     420-425 bgs 
 

     
    425-430 bgs      430-435 bgs          435-440 bgs         440-442 ft bgs 
 

 
         442-445 ft bgs 
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WELL DEVELOPMENT AND TESTING DATA 

Well ID: (qu.~'f I Well Name: C,'j'1-2'i-SS- I Date: Cf-A·l1 
Location: I.Sn,.. se -.,J.. Curl-. _ 

Reference M~s'uring Point (unless otherwise noted): TOP OF OUTER CASING (T0C) 

Has the well been surveyed? OYes ~ Does the well have a cement pad? OYes e5'No 

Initial Conditions ! 
1 C ~ Protsctive {OLJter) Casing -

Start of Job End of Job 
A I / 

STATIC WATER LEVEL r.... 
' 

Date: '1 · I e, • (1 't f 'j JI:::,. ~ -I~ 
LL Ground Level or 

_ f:'J!d Surfa_CfL_, ' ·.__ Permanent Casing -'?.«.<. • o~~ .. 
"- ......,_ ..._ -1 

Date: 
., - · 

-- -
DEPTH TO BOTTOM: 4.¼' A= 

Date: q.,, • /1 ~St,.oS'~s ).1S"' - B= ,..... - __ _:l.J~ Date: C= - - - 1--

lritake Depth Specific Capacity Troll Depth Turbitidy (NTU) Pump Pump 
(ft bgs) (gpm/ft) (ft bwt) Initial Final Start Stop 

~(J.~ '\. \\ ~,.~ 2'\. 'i i,2(o Ouli< O'\lL-t 
~SJ.GS"' l-\,0) laS.~ 5'1.<, 5. S-\ O'\'il fl.\'-\ 

1>14. n~ '-1.2/n zc..~o ~-i 3.0'2.. ,u i ,s01 

Total Pumped: un lA5, -oo_ ..! 
II 

Pump Model: "nwJ.f,,,_ I,~ I\P 'h-Pl- ni.'\ 

Troll Serial Number and Pressure Range (PSI and depth): '10'?>01.oS' ~ 12~1~ 
~ryime~~-!f le-...-: . 4"'i~ /9...Gi·\'\•1, 

fclJ.~ "lt-.l "~t,~_ cb,_ lA'\t1_ 1.01; Jo~ -1'1 
'1~~'4 J. ' f ~- ~·~ •P't l'i - ,p._ 4\-l'°\•\'1 ,r .. ·- c,;.. 

-c%N_ J»,,_ •• J:J~ l,a17-r?~rf1 

Pr~:iw.,~M 
Print Name 

Reviewed By: 

\lt-¾ h1t1it_ 
-- Print~e 

OR Doc Type: 

~'I·\~ .,., 

-

~~ 
Signature 

(ill~~ . a Sigi!iire 

For Office Use Only 

WMU Code(s) : 

Page 1 of 1 
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V 

Pumping Rate Maximum 
(gpm) Drawdown (ft) - -~9; \) 

\\ ~.72.. ,~ 3.SZ.. 

~-lq-;, 
Dale 

\\( lPU7 -
Date 

A-6005-205 (REV 2) 
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WELL DEVELOPMENT AND TESTING DA TA 

Well ID: CC\\o1,(f I Well Name: 1..'l'\-"2-C\-S-S l Date: q . 2v .,1 

Location: \ .S-YW. ~£ Jt. £' ~ 
Refe~nce Me~urkig Point (uJ)less otherwise noted): TOP OF OUTER CASING (TOC) 

/ 

Has the well been surveyed? O ves (3No Does the well have a cement pad? O Yes ~No 

Initial Conditions l l C -
Start of Job End of Job 

A t 
STATIC WATER LEVEL: l B 

1, 

l Ground Level or 

Date: q.io · l'1 JJ\A-
Pad Surface - I 

Date: - - -
DEPTH TO BOTTOM: L,{.'35) A= 

Date: q.2,;.>-I1 '3.2S1 - · 3fu.o.s' ~ B= 
Date: " C = -1.101 - -- '--

Intake Depth Specific Capacity Troll Depth . Turbitidy (NTU) Pump Pump 
(ft bgs) (gpm/ft) (ft bwt) Initial Final Start Stop 

2,,.., • 1"f I t/.12- ?,2/j ,2., I.Si C>~SD ox~ 

4 

Total Pumped: I s-,o .... I. 
...) 

IShp Pump Model: ~• .1/_A 1:), P2-rilA ... 
10- /,.~Iii Troll Serial Number and Pressure Range (PSI and depth): 'iO}bto< 

Comments: 

~-1'"" 
~ 

~1,1"\ -zli e.J 1f _ Ml"J 
~ J. - t,V..,. 

Prepared By: ~ 

~ ~&>--
Print Name 

Reviewed By: 

4\~u½~ 

OR Doc Type: 

&"IV 18-
"l•1,'0 • n 

Al__fj__ 
Signature 

~t&L'¾J , ture 

For Office Use Only 

1/VMU Code(s): 

Pag_e 1 of 1 
B-46 

\j 

/ Protective (Outer) Casing 

~ Permanent Casing 

Pumping Rate Maximum 
(gpm) Drawdown (ft) 

IS- 3.<P'I 

CJ· 2))-17 
Date 

'\l(l, 117 
Date 

A-6005-205 (REV 2) 
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Appendix C 

Well Documentation for 699-30-70 (C9635) 

• Well Summary Sheet for C9635 

• Borehole Log for C9635 

• Geophysical Log Data Report for C9635 

• Final Survey Report for C9635 

• Photo Log for C9635 

• Well Development and Testing Data Sheet for C9635 

C-i 
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.. I • WELL SUMMARY SHEET ~age _1_ of _3_ 

Well ID: (9635 Well Name: 699-30-70 I Start Date: 5/16/2017 
Project: 200-UP-1 4 Monitorinq Wells Location: ~ 0.5 mi. NE of Rattlesnake Barricade I End Date: 8/24/2017 

CONSTRUCTION DATA GEOLOGIC/HYDROLOGIC DATA 

Description Diagram 
Depth Graphic 

Lithologic Description (ft bgs) 
in Feet Loq 

WA Dept. of Ecoloqy Taq: BJB-537 ..--,, ~ 0 

JjI\t 
0 ".'. 145.ft: Sand HS)l µ..... 

Temoorarv Casinq Deoths 
8" CS Wld. Joints= 394.20 ft bas I ; ! 

_.';?:::·:;•::··:.: 
Permanent Well Materials 25-

:ijJ1f 1f ' ~ 

-
4" ID Riser 

' 
-

2.00' - 220.00t bgs 
-

~ ~ 
. ·r& I -

);1(ti 4" ID Stainless Steel 20-Slot Screen 
' ~ - · 220.00' - 240.01' bgs . .~ ~ 50-

~ -

(~IJii 
4" ID Stainless Steel Blank 

:.1 
~ -

- ✓ 

240.01' - 270.00' bgs -
4" ID Stainless"Stee120-Sfot·Screen ... ~ 270.00' - 310.00' bqs 

75 

rn1u\l'. . r~ ~ - -
4" ID Stainless'Steel'Blaiik :1 ~ 

... 

-

.:~J): 
310.00' - 320.01' bgs ~ 

,I ~ - -
~ 100-

4" ID Stainless Steel 20-Slot Screen ·~ . 
~ : 

>-- -
320.01' - 350.03' bgs 

-~ ~ -
.. 

4" ID Stainless Steel Sump . i# ~ 

I ~ 
-

350.03' - 353.03' bgs 
125 -

~ -
-

. m ~ - -

I ~ 
- \\i~(-/:! - I 

145 - 155 ft: Sliohtlv Siltv Sand Wm)S)l 
-:- .. ·.:..:...;.: · 

150- ; _:_~·-.... >. 
Note: 2"Welded Tab Centralizers •__,;... 1 c; c; - 1 f:.(l ft• 1,r::>vPllv <;and r(aS)l 

are nlaced ton and bottom of 

~ 
' ... :·-.:~}!/ 160 - 190 ft· Sandv Gravel r<sG) 

each screen and everv 40 ft ~ 
..... ·:•-~c;, -· 

- -.o u,·rj, 
thereafter. 

:~ 
r; ;~-~b-, 
~ . i:?·.·· -t"' ·-. C?'·'. ·' 

Reported By: 

~ iii!!I "/!'/t7 Cameron Ryan Burns Geologist -
Print Name Title Signature Date 

Reviewed By: 

~~ ~L~~me ~ Crorc1. Y'p'.."hv-- ,1,,11:i 
Title Date 

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

C-1 
A-6003-643 (REV 2) 
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WELL SUMMARV~--CONTINUATION SHEET Page_]____of 3 

Well ID: C9635 Well Name: 699-30-70 Project: 200-UP-1 4 Monitoring Wells 
CONSTRUCTION DATA GEOLOGiC/HYDROLOGIC DATA 

Description Diagram 
Depth Graphic 
in Feet LoQ 

Lithologic Description (ft bgs) 

Well Construction Materials · • ~"l--,-l~~

101 

175- ~~\f1----------------, 
Type 1-11 Portland Cement :_· ~ fJff. -,~r··.1-----------------, 
0.50 ft bgs -9.50 ft bgs I ~ >::?h, 

i-:-:i-~-~-e~-~-~n-_ \-t~--~-~~i~~sb_g_s ___ ---j : ~-I • 200 Jtf ;fil(O -210 ft: Sand [(Sll 

1-B_e_nt_o~n~it_e_S_lu~rr-'-y--:--::---,---------i , :· .. ~ · P< ' : _-11:)r+'-·.b.•~\-""'~/n·~:._•;-:-t-:: 2_1_0 ___ 2_2_0_ft_: G-r-a-ve-1-lv_S_a-nd--rr ,-aS)-,-------i 
10.00 ft bgs - 211.40 ft bgs · • .,,.·. ~ · ·0 •·• '!'. (). _. 

3/8" Coated Bentonite Pellets 
211 .40 ft bgs - 216.25 ft bgs 

10-20 Colorado Silica Sand 
~2_16_._25_ft_b..::..g_s ;_2_4_2_.9_5_ft_b_;;g_s __ __, ; 

8-16 Colorado Silica Sand 
242.95 ft bgs - 253.1 Oft bgs 

3/8" Coated Bentonite Pellets 
253.1 Oft bgs - 256.60 ft bgs 

8-16 Colorado Silica Sand 
256.60 ft bgs - 264. 70 ft bgs 

; f\[·1-:~ ~:~;/\ : ,-+ _-f-T,/~....,-~..;.,:/.-c:~>+-' 2-2-0---3-00-ft-: S-a-nd-1v_G_r_a-ve_l_ rlsG-i)-1-~ 
. . -... .., ·1 225 f:'.>\7.' <7 

- .if•:'.,{ ·!·:.,...---------------, 
-6£-~~:: Depth to Water= 220.62 ft bas /8/22/2017) ._.......,.~Cf' 
_ :~-~~}-------------~ 

p'• o. . ,s:<: 
250- ~:d--.~.,i---------------i 

= -~ii .. ~ ----------------j 
-/1\l ~.- --N9F 

.··•·· :·:;-;_: ,;?'!'.()·.'-J_,1-----------------t 

• ~'.\··: -:_;J -~~-~d.1--------------~ ·; t~ I)] 275 :;;-!-___________ _ 
(··= ./i'{l ~~~-------------1 

1-1_0-_2_o_C~o_lo_ra_d_o_S_il_ic_a--,S,_a.,--nd ___ --i ' : l.,.\ __ !_,.·:_:)

1 

:i{i 3oo _ ~poo- 320 ft: Silty Sandy Gravel [(msG)J 
264.70ftbgs-312.00ftbgs ,...,.. ~ -~~ 

3/8" Coated Bentonite Pellets . ep. -.•,.· - 1'?. 0 <r··0 '~~-~-----------~ 

~ :~~:OC:I:::~:::;:: :::s j{ fr 325 _ iii 320 -360 ft: Sandy Gravel [(sG)J 

314.70 ft bgs - 356.50 ft bgs · · · \/j -Jf ~f ~;--------------1 nr --· ·- -P'~C{'f-. --------------1 

3/8" Coated Bentonite Pellets 
356.50 ft bgs - 363.20 ft bgs 

Bentonite Slurry 
363.20 ft bgs - 401.29 ft bgs 

·::::= _:_:_-._;:.:_~:'_:'_:·:_-1.·:: -~s'.-.i/9'.1-------------~ r:::·; ,. -o<:,? 'k:-<:;. 
, ~-=._:::- _ ... . 350-~-~: '.-\l ;''l------'-------------1 

b-: •,·.0, ,0 :. - ·lfAiL(I-. ---------------, 
-"f?.J.&~ 360 - 385 ft: Silty Sandy Gravel (msG) 

·--~o:~~& -~0:.,....,:..:-1-----------------1 
·-o . . • · .. :C:, 

37s-r-:-:o.~,·----------------I ~-~o;o 1 
- ~o.:~-:\·0---------------, 

c{(\~.;.~ 

C-2 
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- - WELL SUMMARY .CONTINUATION SHEET " Page_]_ of _3_ 

Well ID: (9635 I Well Name: 699-30-70 Project: 200-UP-1 4 Monitoring Wells 
CONSTRUCTION DATA 

Description 

Note: 

A straightness test was performed 
and passed prior to well 
construction, per WAC 173-160 
requirements. 

All temporary casings have been 
fully _removed from the ground. 

All depths represented are in feet 
below ground ~urface (ft bgs) 
unless otherwise noted. 

_.,. . 

, 

Diagram 

·1 : ~ . 1/, • ' 

•. ~f: : : 

: 7 .~ ·· i 

d 
. 
. 

i : 

' 

i ; 

; : . 

; ! . 

• i 

' ' 

' '. ! : 

GEOLOGIC/HYDROLOGIC DATA 
Depth Graphic 

Lithologic Description (ft bgs) 
in Feet Loa 

375 ·;~~~: .:~ -t--·a~•---- ------- ---1 ~.~,:r -.0 \ ~:6;;:-~:1~ 1---------.------- ---1 
~j\J;-,-:-:,: 

~)t~-1';:: 385 - 391 ft: Sandy Gravel [(sG)] 
i-~ -a 391 - 395 ft: Silty Gravel [(mG)] 

400 ;:-~~ 395 - 401.85 ft: Gravelly Silty Sand [(gmS)] 

Total Depth= 401.85 ft bgs 

425 

450 

475 

-
500 

: 525_ 

' ' 
55.!L 

57..5._ 

C-3 
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'· 
I 

Project: ~IV\-• ,P-1 

SGW-61319, REV. 0 

BOREHOLE LOG I Page _L.. of ..J..L 
I Date: k-/t,.- ,'7 

I Location: ... l'I.~ - ,., .. WE~ ?J+ILo ... \... tl _ , --A~ 
I Reference Measure Point: a..._, ,...,A .<:... rt=,;;_,.,. 

Comments: 
Depth (ft) Sample Graphic 

Log 

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

Sorting, Angularity, Mineralogy, Particle Slze,Reactlon to HCI, Other 

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

Level, Other 

-
-
-
-

{;,t;. 

-
-
·- .'·~': :· ~ :· ------------------------------------1 

,/ , ..... . "" .... :.1-------------------------------------1 
,." d,. ": ... I 

IO---+-....... --+.:.\·. •\1-';)--11 ri-, b-o, ... -:--<~-~-.·-1.J._4_<1""?.-.,-. .r-., .. -_-. .,-.. .,-,-.. -... -..1-,-r:.-~.---.J)-.-,,..-.• -.c-.-_-+-A-,.-.,.-,\.-,-.,-.p-&>_1_1"\,-"--.r------1 

-
c:;.s. 

I.,. ,{. · V . - . t....J 

•, '• , , r'- •• I. • -• _ ,; - .t· _L.LI - .. .l .. J _ •. -11 •-+...l· ... J. _ .. ,L • .J 
,., ·~ .. J , u ..J , u 

•~ ... ::, ,.,.,.-, /IMo/ • .t" •l ......... 7,,..-,_r, ,, • .L_ 1-V°I --·· ll'IC,,~. ~/1!1 
~ ·" ... ". I.I , u 

-
-
-

: o> ., •1 • ... h-......,.Ac,o''a>..'•--------------------+------------~ ., .. : ... ., 
. .. 

--4-....;.-... _. ·. ~ 1----,.,------------------------------------t 
• • • • • ~J IC:~ ,., h...: rz•:\.l .. "f~ .. r. •v ,.,.._ ....,_A I&. ___ .,1\ •-" !:\,.,.\..~.,.., £Al ti;' L._ .._ 

•S 

-
G.'>. 

- ,• , "'-I - , u 
• , · l .. 1:.1.+I., -.i...4.- ,.-11 •• ..L-..\, ,;.• ~.., __ ;.,,.,,~_ r: v .-l._ ur, ,_.;.. ,..,, ::, - ,. ' ...., ...J ~-

- ' # 1'4/.-:t "-- ........ 
\ . 

~o 
- ~.s. 

. :~ .1----,---------------------------------1 
' 

-
-
- '. 'r ;. , •, -

~ ~-~-
-
-

. ~ • ' . \ ..L .,.,11.n 
--4-------+ 

,: ,. ~ li
0

b"-~~ ~o/a ttlt- t~¾ :,Awl ("",J.- v. us~ ,~o/o ".fn. - ArJ..11rr ~ 2.s-'b"'r .. '--' -
, .', , • ""~' "~-' ~" ~\ ~""'' tku ....,r\v e. .... tl!il · ~"' ......,. -

-
-

30 
~.s. 

,. 

. ' : ; : <,,u.h, .. J . .. ..J.: 'sr,"/o- ho'"/,f ,-o.l,'olu: 'f.0°/.,.,.. /ioo/. f. 
'. · '. '. ,J~ "11¾- \%GI ,o'('t ch llt,w~ · .. .,, ,, 

-
-
;--r 

06 ,d--/7-
Date ' 

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

A-6003-642 (REV 1) 
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SGW-61319, REV. 0 

BOREHOLE LOG (Cont.) 
.- Page ....:L_ of .J.L 

Date: s - 1 t, - I 1 
Well ID: rci,_2c I Well Name: tA<i-80-"lo I Location: ,., o.s- ... a,! Ni:- .,,p O .UL - '-· - • I 

Comments· 
Depth Sample Grla

0
p
9
hic 

. (ft) 

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 

3~ 
1.;..s. .,_ 

- ~-1'1 ~-
-
-
-

'-/0 
e,. _ \, 

-
-
-

-
4S ~-!>, 

-
-
-
-

r •. s. 
So 

-
-
-
-

ss; 
,:. , ~. 

-
-
-
-

<.,o 
~-~. 

-
-
-
- eis. 

Gos 

-
-
-
-

'70 
( .. ~. 

-
,... 

-
Reported By: 

.- : ,' ,· '• r. '-IS' \:ao.,. : i;, Si It- a.o•J. "-~ - "·t.AS, ~ 1 '/. oeb\..ilei' 
, • • ~t ,' 1¥.AJ !~• A.ru -J -w,11 ~r,ted $\ Z.01et\'\lto•~.f 
l ,, \, • • / I • J 
l
, . •' • Pt.'e\:,lw ro•,..,, .. rrr,•J,f V\" l\c.,\ r•-.n tO~fl '1 b br/\ln,I\ 

• I 
' ; ... ' 
17 .. .,\ '.. 1------------------------+------------
' ' ' .. . 
; ' ~- -,' ~ SO' blc: s •/, &l \t- o..s•J... ~.f n. - ". us. ~J · ... ...,. '?>mn. ·• At-cl--.~ @. SD' 
· • - _. , Aru ,;'~.\\ ~trt~J ~-. 2.i>-,_,""' f ~•/.., f ~ IH'.-1 f'Al'I , 

• / ,, ;- ·1i> '( 2 sh, c.,., -.,~ ' wu,,,k. -'If-. , . "•· rl . ' . 

I I • 

I I 

- "; ., • >i I~ ~o· 'bc.s: Clo ,, H· C,S-{. ,;II\' - 'V ,US, ·Sow-cl· A.1''4. AvJ,,..-.~ @ ltO' 
: , -.·. wJ\ \wtd. ~: .tn•/,n.'101/,.f, ,Ah \\-C..I rv\t\ 1o'(((r-/1 
- -:: J I.-,."' •Y'\ • 

- . , 
; ' ~'1-------,-,-----.---=----------c+-...--:--:..-..--:--:-----~ 

, ~--• . {,;) t,S-1 bo.t: r•7o \1 It 4~•/0 -Jtt\. --1.U!>. ~M~n.~n-cd.l Jk.h)-Jt '-!I \,S' 
,., Aru v,'t" to,hJ \~ 'br>'/,,rn TO°!.~ M ttll (<ill\ 

-:-' . I ~ : fn ~(l I.\\?, bf-17~' • 

. '1---------------------+----------~ ,, ' I •. I . 

•• J ~ ~10'boc;.: S0/o s.,\~. '\S 0
} .. .. ~Jn: ·1/.(.,('>, ~a (~J,,.-~, l>t<-~11(f Q 10' 

~ ~ _, A.1'\A ;',11 c..,.hA <;,: ,~•l11ml ,s~ . .f ~-ir&V\~ \klN~.' 
.~k ~ , . \ot{t, s-1~ ~ , "' .. 

• 1,;., :,- .,, 

·AwJ..,e.w ~v,\e..vso (\ 
Print Name Signature Date 

A-6006-993 (REV 0) 

C-6 



\ 
,i 

SGW-61319, REV. 0 

BOREHOLE LOG (Cont.) 
Page_iof__tL_ 

Date: ~-llt-1'1 
Well ID: CA1o~.S- I Well Name: ltqq- ?>o _., o I Location: "' O,!; ..,.,11~ ~€ ,.f ~~ ....i. ~rri'u.A. 

Sample DescciptiQD' QQrntne•t~r 
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 
""' <,,1,,·.,1 Level, Other 

l ..... ~ 
•I:_ .. _, . ;,.:-,1, ·o - l'-4~ ~- Sai~c.t Cs) t>\.v..l A::,,- () _.J.._ - R41"1 ..,~ .. , . ' , . ~ orr "J 

rd- __ ? :.. · :, 9.i 7t1 \..~<I u,•,., ~i Ir <.\0°I, ~ {1Js. - \I. c.,,s,) A11..u w; +k. l,\Y\,l,x-~ ...J - '-'1,"'\ . ,' 
y,J\ <:...ittd s~ ,r•/. r,. /is-0/of ~ *C..I ~n 10 'ffl..t/~ L.i...h,•. @ ?S. 1 ), w 

- . •' . 
~ - .... I br'OWY\ • """",-. - s~~. ,..,. - ' . J 
'1"' l - ' J 

t. .). . 
fl) ' 

., . 
.) ~ \, .. @~bl.(: f..¼ s,I+ I '\2°/t !IJ-n •. - \/,C.h: <.-...J ( ~rn,-WlelJ -A-rrl.w<. @ 1D' - . - I 

,; . > 
'";' t!('\,L ~,.\\ £Wte,J S.: 2'0'/1~ /t0°/o t (..!ol/. hi,r4) wtt;,,1£. - ' ''w ~\ \-\d ()I.~. l t) '{ t ll I 3 oeJ., ~<own 

, ... 
' - ' 

- ,- ' (; s. . tr -. 
. ' ~ fS'~c;: i~/r, f-j\\-' I C,lt ... ~"· - ~ ~ f"•tn-~cA.·t -~~'J"(_~ 'i.S' - , 

' Jvu w""tlls-.ct<A I s•J. n\ I is•Jo.f ( ,,..,;r:,•J,. """fU..) ~ .. J. - - S:· 
J I 

r1-~ .. I \tl..l , ~o'<rt 1ol~ "'·"•· lafl\J"\ ; - , . -
6' .S. , .. . :._ 

'10 ... \ ta '10' bAs: 2°/a s1lt-1 C\t•t, ~ (vJV\.- v.v~) 

""'"' 
A-r"",,t. ~ 'i o" - I I 

1.-J tll ~o7ttA 2st/6 ~ /is'% .f (,., '30%~,t,. ) ' ' . ' ~: - ,. . .... .,~ ltlL ,-,r"' , o'((t sb b~OWV\ 
. 

-: \ - I 

' .. -
Gi.S, ' 

q5 .. - ..... 
.; ..... ) (.) qs, ~ ·s: t;•/o c,..,J,¼ '1S0

/ .. ";~ . . .. ~. U"S, ~J:-.. d>'\/ I\.-'~.~ (fl li\:S' - . 
\-It,\\ r_.~,..J S ~ 1S'0/ti""' f 'lS•/o f { ,... •·~0 °/a .tY11 ~' 

I 

- I f / • I' 

' 1... •• uJ, \.K,-1 , N.v\ 19~(, '-'~ oa.1.. b-,- 6W W'\ 
r I 

- . . . 
I• ~-

-
~.), I ' • . 

100 '. ~ ,oo' b~~: ~61. s'il} ~~/. '4 t11 . - '<I ,US, 9>.viA. Jl"\.4 ~1,1Q.. @ \OD' ~ - ,, . ' - -w,\\ 1 "<'tt..d S\ tt.0
/. to\/ 2-S''/. f w.,,.1,tUI n'" t0'!il- 'S/ ~ - ' - I ' ri<f\,,JV' ' . -

I •' . . - -
G.-~-

. 
, . 

' I Of'. .._ I 

(o)1os'~s·. 2'/,, 4:;,H, q~0/o ~fr\.~ -J ,US, s~. !1" @ ,o~) I - . '"'"ll A-,c,\-\1 t<. 
I -

,;;,tJ, ti 2!;¾ m/7,;•/, f. wtt,Jt. '4<.-1 (1.V\ l'OI/ t. 'i /3 ,,- ' ~ - I '- bf • . ' . .IA)(\ - . - I'-
I • " -

G. S, ,: ' .... 
.. 

110 ! .. , y ... 
@ 1\1)1 be-.~·. 1•/o~i I+ D\\ '/, -.Sn. -v.U\ ~(lvv\,1, J..o.i. ~~«-e ,,o' 

- , .. '· 
.. 

v,I (. \\ c.;tt~ {.•, 7,-r,•/,r,,, / jr,'/,t we..,k, \\l-l ,r,..,.,. 10~(l. S/2 - • bt~.-M ' . ,-· o.<e.4\sk - - V 

' -. 
Reported By: 

~-~f>N ~v.\eH'S~ 5kW-G.t.o1~1~ r S-·1"1·17 
Print Name Title ---ignature Date 

A-6006-993 (REV 0) 
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SGW-61319, REV. 0 

BOREHOLE LOG :(cont.) 
Page~ of .J.L_ 

Date: S•li•1'1 
Well ID: C!;f~~_,-

Comments· 
Depth Sample Graphic 

(ft) Log 

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 

- rl 4 I 4 1----------------------+------------1 
\'l.0---!t----~"-'~--+ • I 

1 1 1----------------------+------------1 
•' , ' ' (J \'Jo' t,.,,_ c c:::-018~-. /+ <tr¾ .. _.Jf.,.t.,.,, 11,c.rs.) ..l.ru, /t(J,,k flt 12.i>' 
, ', · ·! • . w~I\ ..,..,.¥,,.,1 <:: ')o"/., W\ho 0/.,-f. \..tt11h. lk.l ('J(Y\ 

-
-
- •.• ~ lo'(tl s/,. brawl-\ 

I I I ' -
Gi.S--f'l~ ____ , ' . ' •i---:------,;----,-----.-...,.---------,:-----:--1----:----,~~~----==-r------1 

, . , , 'o>llS'hn.c: 2°/. i;dt °'-'ii°/, J.\l\-v,c,,~. v,r,J. J...t\.l '\/'IC.," Ay~)-t(("' as· 
'. ,. 

-
, • 1A ~· "w\'-tA v <.: !,o 0h"h /,oo/;f wtA.lt l-K,I r.o, toV e. 

: ' ' ' I '-ih browl'l 
-;-• ' I J 

-
-

, 

,1io--~--....... s,_ , .. . 
\,, •, @r?>o'L,.C!·, 2¾ s·1lh qCl•/ ... '4t-n ·vc.n. ~~1 l,r1.1 
'~ .. . wJ.\ ~~hA s: ~o"/, n~ho•/4.f \,-,n, 1-? \-1-C..l ,r.~v) 
1 

•· , tn'l~ lfl~ ,,,,,., .. b~V\ 
... • .., 4 

-

-
-
-
- : • I, 1----------------------+------------1 

G .. ~. ' I P,~----i---......,_- , I ' 

' - -, I 
~ . u<.). Aru \l'ldl C:Mtut, ~: tS''/m1. I 11>•/»f wcA~ 

I ~ 
: 1 • H-C..I ~V\ ,' 1()'{(l s,~ b<oWY'\ 

✓ I 1-'-~---~~~~~--~--------t-------,----~ 
- I - --------------------------------~ 

·-
-
-
-

- . 

-
Reported By: 

ftmdn,w '.P:o.v.\e11~~ 
Print Name Signature Date 

A..fl006-993 (REV 0) 

C-8 



SGW-61319, REV. 0 

\ 
BOREHOLE LOG (Cont.) 

Page -2._ of ..!.L 
Date: 5·11·17 

Well ID: C. qt,~S I Well Name: t.Oi'l-3o -'to I Location: ,., o,S-...; 1-e >Je of .:w-tlt.s.~ .n. ~ 

Sample Des1.ciptio•· Comments: 
Depth Graphic Depth of Casing, Drilling Method, 

Sample Sediment Classification, Grain Size Distribution, Color, Moisture Content, 
(ft) Log Sorting, Angularity, Mineralogy, Particle Slze,Reaction to HCI, Other 

Sampling Method, Sampler Size, Water 
~ 

Level, Other 

~.). 
. 

ISS--lltO . G W"Avt,11., ~""' ( .C\ s J Ow.I 41r R,-b.r11 (\fi wlu ..... ~"Y" 1~S 
'o:,-o ' • 

~ 
, 

l@ISS'bM: S'o/o -.ii+. 7So/1 ~~, ti>¾ '1("1-vtf{mt1i<2'-lns ~), A-rrln.\t/t {,) 1 ~s-• , . , 
- ~ .. . . ,,,,., . . (:, 

<liO\h+\\I -:-is t-• ..-.,lu «cwt-.., c .. l.._-.,.. - S"", rr'-". I -,.. 
....... .. ' - .. ... ' S• "7:,0•~.m/ 10",ff ' 0\ t I.JJO•/D W\ / LU>o'!:.f --~\.I~~ - '0 • 

l+l.l f'.i..-1\ , to-If!. sl~v loc-ow~ 
_, 

J , 
' - t, .S. . . 

Itel) - l'iO : -~ ~~.,.d (f56) , 'o, 
l•O / .. 

s-s•to~1 qo-/o"I - " IV~,\'<. @ \\td . 
~ ~ " ~ @ \\10' 'bet~ ! 5 '/o 9,l It 

0 .. . <J' --
~ '"f;;;.,,.i.. ?2m11t1), VhO\st". 01>)<1\4 So-rteA """"""-· -I -- 'a. ' # l SIAI-:>, rnA , s ·. l,o•/0m /"loo/,\ o.: 70¼W' / '-10•/o 1, - 0 - ,o : 

: .. : .;tro~ \tll t"J(n, 1oi(R ~,~ ""ik,wk u-e-llow;sh , - o •: o' 
-b(QWV\. 

I 

\lo~ 
~ ,~. , 0 • ... ' 

• ( 'II (,) \uS'b,.< : 5°/. s,lt- uo 0
/. · 11.~'t\ . , .... c,,.-s. s~ ~s'1, A,,-~; w.,. ~ \loS1 0 , • - ... 0 ' ., 

M111..Jf':,._A1,.li.h-\,..._), ~ist, ~111'11.1 ~~tt'J .. ~. -
- • I • • r 

• 0 • 

'~- .. c...h r ... ..l, s: ..'.tn°/11'W\ lt .. 0°/of 'c~ •, loO%rn l"lt>°lo f 0 ' ' Jo, - ,. ---... . 
~1r~ 1-\l.l nM 10Vit ·,)~ If_.\(. ~ -... ' . ' - '· ' · -, .., 

c...S. 0 •• o 
no • I O ' •J 

(6)r70' bd\S 1 S¼ s.lt- t.O¾ ,.~.- v.u-, . f~ 3..So/. "'r""J Av~'" e. @I ,10' .. ' - . , 0 

l-M"'~ " ""'""'\; ~ht . 00~1\\f SctteA. ~""\:); tlnlf,. . - /~. 
0 • O 

- , . , ... . ,'Nl . . <,,•, "i0°/~V'f\,,.. ... "(of a..: (A.O 0/o;'\,.. I ejo"/, f, Y\O ).il.l - 0 
,. •• • • J 

10'('2. 'iPJ lm,wvi 
._, 

- ' . ·-- f'llY\ . 0 .' . 

,,s- Ci.~. ·~ · •• 11 
, 0 .. . • J 

~. llS' w"<..t ~0
/. ~,It 5S'I• ..,.f-" -• - v,u·.s. s-.,..J, J-JO°/. f'm)MVt- ~ ,,s· . .. : . - . .. o, 

c.rrmd(~tAI, z.i-t ........ ) . rno\~t f>,ml .. .;"'t~ .c;..._b, °""'"·-- . .!,_ : 0. 
<;~.~. , S : (,O'/, r-n lctD°/o~ o.•, 10°/r,~ J30'/of 't'\O ~ - "' •o • b 

o·. . . 
n(V-. 10 'tt2. 3f, A,'}.ork. b-,-~~ -:. • 0 . - 0., 0 •• 

110 a, . S, . , 
. • 0 @\~1 hlt?,. : '5~o t'ilt- s5% vJl"'. 'V,Ul . s.,.,..,..J\ A4tl/. kc.hwc .. @ , RO' - " . : . . . 

,,.,.,.0.vJ '-f...,.,-.it ?)D~~')·, ""'°Is+ ~~ hf\"~, t i.Jo.~.-- J O ' 
I • __; I) • s: ;111.n-lh,o¼, \J/0°/D~ /tJo•/~f I ~ - ti . • . • • ~.~,f"n4., I o: 
: ~ ,0 ..... Gi H't,\ ('x V\ 1() '(f r,-•~1 ~ chv-'r2 b-, OW f\ 

, 

- ·.... ' ~ 
G, ,5, 0 ,\ IO \ 

, 
,is ' (. 

(i) \~ ~~ ·. I '00/o ~;I+- I \tv 
0
/., ~.rn. -II .us . $~ I !JD'/o /trlh'i" t. (~ IRS' • 0 • 

- , 5,•· ,·. 

- •l 'O , Aco.vJ t-'-mfJI.~ 1.S"'1'W\ 'I• n\Oi,+, p,uh1 lP'tJ ~"-1:,, Or~",. -.. , ' -
,. C> • 0 l'IA~ f)\,(, 1 f,. \' 2t::,•J.,, ~'/7s¾f A: 10%""" /?,o'/.,f ,v - ~ ;- . ✓_" : 

- ·~ IA '\.JI \¾--I I 1o'(lt '11; \,jf~V\ ·- ✓, -, . . . 
So.V\tl {S) ~.S, IO • 0 . ,Qo- ~,o . ·co I ' • 

' . , . Ci-\ l°tU hfA(: s•Jt ~'ilt 11r,. c:...-.-J ,SP/v a,r,-vJ l"""'-' t,._., /rrth', Vt- !: fq (j - • 0 ' ,4 
.-i<.t- ~-a.- ~f.11 \~ttl ti1A.\J .~:- C,.1,.~"".,.vJ. . • ~-· 2:1ftrJ • j • - J ' 
10•/,~ .: io•J~""ho•/,..Q t\tS'~~ .,.,J IH..\ 11.)'{~ 414 . . ' 

- --.: . .. ' ) . 
.lmvk. · \,4't\\ow\\h l,fowV\ ' ' . ' , . . 

Reported t ' 

fw.!ftw \A,~~oV\ St"~~ ~to\;t·t ~et- .s•n•r7 
Print Name Ti Signature Date 

A-6006-993 (REV 0) 

C-9 



. "· 

,..·••'. 

Well ID: C. 

Deplh Sample 
(ft) 

Graphic 
Log 

J , J 

l, 'J 

SGW-61319, REV. 0 

BOREHOLE LOG (Cont.) 

Well Name: \, q ~- 30 -, o 

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

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

Page J:L of ...l.1_ 

Date: ~-11•1'7 

Comments: 
Depth of Casing, Drilling Method, 

Sampling Method, Sampler Size, Water 
Level, Other 

1•-
· ~ ~ '----------------------+-------------t 

-· · 0 ' , • ' 1--'--'-''-'--ll-'-'c=----......... <:---....;.:.:..:....f-__;_--..c...L-=----'=..C-------+--------------i ,. , i,s----......__ ...... 

Reported By: 

Prrl,.f"tW ~\ptl~ 
Print Name Signature 

A-6006-993 (REV 0) 

C-10 



' ' \ 
I 

·•. 
I 

/ 

SGW-61319, REV. 0 

Page _1_ of .JL 
BOREHOLE LOG (Cont.) 

Date: ~• 22.• I, 
Well ID: Well Name: \AC\-'\o -,o Location: "'0•'" n.i, NE Df ~tt-le.\-'" p,.rri 

Depth Sample 
{ft) 

Graphic 
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Well ID: 

Depth 
(ft) 

7S 

Sample Graphic 
Log 

Reported By: 

Print Name 

SGW-61319, REV. 0 

BOREHOLE LOG (Cont.) 

Well Name: Location:~o 

Sample Description· 
Sedlm~nt Classification, Grain Size Dlstrlbutlon, Color, Moisture Content, 

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

Page~ of __u_ 

Comments: 
Depth of Casing, Drilling Method, 

Sampling Method, Sampler Size, Water 
Level, Other 

f JJ•ut~~":L:l<tw<aaae"e~lrlru/~------)1' d,...1;.. ... •,~¢--=-~------
Title T Signature 

,,,.Si;.,~,, 
~ 5-31-1:Z 

Date 

A-6006-993 (REV 0) 
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/ Well ID: 

Depth Sample 
(ft) 

G-.. 

Reported By: 

Graphic 
Log 

Print Name 

SGW-61319, REV. 0 

BOREHOLE LOG (Cont.) 

Well Name: -"70 Location: >vO. 

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

Sorting, Angularity, Mineralogy, Particle Slze,Reaction to HCI, Other ' 

C-13 

Page _..9._ of ...1.L_ 

Comments· 
Depth of Casing, Drilling Method, 

Sampling Method, Sampler Size, Water 
Level, Other 

Date 

A-6006-993 (REV 0) 
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Well ID: 

Depth 
(ft) 

ss 

Sample 

Reported By: 

JC,C& Jebo.bSOh 

Graphic 
Log 

Print Name 

SGW-61319, REV. O 

BOREHOLE LOG (Cont.) 

Well Name: Location:,.. 

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

Sorting, Angularity, Mineralogy, Particle Slze,Reactlon to HCI, other 

Page~ of ...!J_ 

Comments· 
Depth of Casing, Drilling Method, 

Sampling Method, Sampler Size, Water 
Level, Other 

:r .u.f:C~~...idc.....L:GLarkt~•:S,5,I.t: ____ 4 L~ 4::k-
____, Title . r ~ Signature 

A-6006-993 (REV 0) 
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Well ID: ,.,., .,,.... 

Depth 
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Sample 

"--s. 

Reported By: 

Graphic 
Log 

Print Name 

SGW-61319, REV 0 

BOREHOLE LOG (Cont.) 
Page ---11- of -1L 

Date: <.-.:i:i _ I '7 

I Well Name:,_.,.,_ ,.0 _70 I Location: ... 0 .c: •• · •- .,c ~ 0.,1-1~._~\,- n_ __ , _ _ L 

Sample DescriptiOO" 
Sediment Classification, Grain Size Distribution, Color, Moisture Content, 

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

ILi. Uri-· -·-• C.I CtJ I ~ h<,:.I ·--• ..1 •• \, _____ ;,..;: _, • -•.I -
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Comments· 
Depth of Casing, Drilling Method, 

Sampling Method, Sampler Size, Water 
Level, Other 

lt\.~l it~.b.-. ~la ~✓.l...-~ - ,-• 
...J .._, 

I... ·- .I - _ J... • .11 .• ..J .,l £1 Ollll", .I.~ 

' 11 -- _ 

(.-,1,,l,-!'1 
Date 

A-6006-993 (REV 0) 
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Borehole Information 

Log Date I 20 17-07-03 I Filename 

DTW 1 (ft) I DTW Date 

220.8 I 06/22/ 17 

Casing Information 

SGW-61319, REV. 0 

699-30-70 (C9635) 
Log Data Report 

C9635 HG-NM 20 17-07-03 

DTW Source I Drill Date 

Geo logist I 06/22/17 

Diameter (in.) 

Site I 200-U P-l 

Total Depth (ft) Depth Datum 

40 1.85 Ground Surface 

Casine: Type Drill Type Stickup (ft) Outer I Inside Thickness (in.) Ton<ft) Bottom (ft) 

Welded Steel Air Rotary l.75 8 3/4 I 8 3/8 - 1.75 394.20 

Borehole Notes 

T he ons ite geo logist provided the tota l depth and casing depth. Casing d iameters and thi cknesses were measured by 
the logging engineer. The max imum logging depth achi eved was 396 ft , approximately two ft below the bottom of 
casing. Zero reference is ground surface. 

DTW reported above is stati c water level measured by the on-site geologist on June 22, 20 17. DTW inside the 
casing was measured by SN3 at 366.55 ft on June 28, 2017 and 344.95 ft on Jul y 3, 201 7. 

Logging Equipment Information 

Logging System Gamma 4Nc Type 60% HPGe SG LS2 

Effective Calibration Date 04/ 18/ 17 Serial No. 45-TP220 l0A 

Calibration Reference HGLP-CC- 154, Rev. 0 Logging Procedure SG RP-PRO-OP-53023, Rev. 0 

. Logging System Gamma4Mc Type NMLS3 (CPN 503 DR) 

Effective Calibration Date 04/19/ 17 Serial No. H340207279 

Calibration Reference HGLP-CC- 155, Rev. 0 Logging Procedure SG RP-P RO-OP-53024, Rev. 0 

SGLS Log Run Information 

LOI! Run 5 6 7 8 Reoeat 

HEIS Number 10 19956 10 19957 10 19958 10 19959 

Date 06/28/17 06/29/17 07/03/17 07/03/ 17 

Logging Engineer Felt Spatz Felt/Pope Felt/Pope 

Start Depth (ft) 0.0 11 5.0 295.0 130.0 

Finish Depth (ft) I 16.0 296.0 396.0 1 170.0 

Count Time (sec) JOO 100 100 100 

Live/Real R R R R 

Shield (Y/N) N N N 

MSA Interval (ft) 1.0 1.0 1.0 1.0 

Log Speed (ft/min) NIA NIA NIA NIA 

1 depth to water 
2 Spectral Gamma Logging System 
3 Neutron Moisture Logging System 
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Log Run 5 6 7 8 Repeat 
C9635DNC2017 

C9635DNC2017 C9635DNC2017 C9635DNC2017 Pre-Verification 0628A V00CAB 
I 

0629B V00CAB I 0703CV00CAB I 0703CV00CAB I 

Start File AD000000 BD0l 1500 CD029500 OD013000 

Finish File AD0l 1600 BD029600 CD039601 DD0l7000 
C9635DNC2017 C9635DNC2017 C9635DNC20l7 C9635DNC2017 

Post-Verification 0628A V00CAA 0629B V00CAA 0703DV00CAA 0703DV00CAA 
I 1 I I 

Depth Return Error (in .) 0.0 0.5 low NIA 0.5 high 
No fine gain No fine gain No fine gain No fine gain 

Comments adj ustments adjustments adjustments adjustments 
made made made made 

NMLS Log Run Information 

Log Run 1 2 3 , 4 Repeat 

HEIS Number 1019960 101996 1 10 19962 10 19963 

Date 06/26/17 06/27/17 06/28/17 06/28/17 

Logging Engineer Felt/Pope Felt Felt Felt 

Start Depth (ft) 0.0 44.0 1 260.0 200.0 

Finish Depth (ft) 45.01 261.0 366.51 235.25 

Count Time (sec) 15 15 15 15 

Live/Real R R R R 

Shield (YIN) N N N N 

MSA Interval (ft) 0.25 0.25 0.25 0:25 

Log Speed (ft/m in) NIA NIA N/A NIA 
C9635DMC2017 C9635DMC20l7 C9635DMC2017 C9635DMC20l7 Pre-Verification 0626A V00CAB 

0627BV00CAB I 0628CV00CAB I 0628CV0OCAB I 
I 

Start File AD000000 BD00440 I CD026000 00020000 

Finish File AD00450 1 BD026 100 CD03665I OD023525 
C9635DMC20 l7 C9635DMC20 l7 C9635DMC20 17 C9635DMC20 l7 

Post-Verification 0626B V00CAA 0627B V00CAA 0628DV0OCAA 0628D V00CAA 
I I I I 

Depth Return Error (in.) 0.0 1.0 high NIA 0.0 

Comments None None None None 

Logging Operation Notes 

Logging was conducted with a centra lizer on the sondes. 

Pre- and post-su rvey verification measurements met the acceptance criteria for the establ ished systems. 

Analysis Notes 

Analyst P.O. Henwood Date 08/03/17 

Reference( s) SGRP-PRO-OP-53040, Rev. 0; SGRP-PRO-OP-5305 1, Rev. 0 

Casing correction for a 3/8-i n. thick casing was app lied to the collected data . 

A water correction for water inside the casing was app lied below 345 ft. However, static water was approximately 
at 220.8 ft in depth . No correction is applied for formation water. 
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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 
DNC20170418 using an efficiency function and conections for casing and dead time as determined by annual 
calibrations. 

An interpreted data set was created for this borehole. Depth overlaps from consecutive log runs were removed from 
115 and 116 ft and from 295 and 296 ft. This results in a data set where only one data point is presented for each 
depth. 

NMLS data are reported in percent volumetric moisture content to 220 ft because the 8-in. casing size fits the 
calibration condition. However, the calibration condition is not met below static water. Moisture data below 220 ft 
are reported in counts per second. 

HGU4 is an empirical unit of gamma activity proposed as a means to standardize gamma log response across 
multiple logging systems with different response characteristics. The HGU is defined in terms of measurements in 
the Hanford Borehole Calibration Facility, and the magnitude is selected such that 1 HGU is approximately 
equivalent to typical Hanford background activity, based on data from background samples as reported in 
Hanford Site Background: Part 2, Soil Background for Radionuclides (DOE/RL-96-12). 

Results and Interpretations 

No manmade radionuclides were detected in this borehole. 

Based on low K, Th, and total gamma, voids may exist behind the casing at approximately 221 to 225 ft , 255 to 
265 ft , 308 to 313 ft , and 318 to 325 ft where gamma count rates are significantly reduced and moisture content 
behind the casing appears elevated. The logging sonde was performing correctly in these interval s. 

The neutron moisture log primarily responds to moisture present in the sunounding formation. In general , an 
increase in count rate reflects an increase in moisture content. Moisture content may increa e in sediments of 
relatively high silt or clay content. Below the static water level where the sonde is reflecting formation water, the 
apparent moisture content may generally reflect porosity and appears to increase where voids are suspected behind 
the casing. 

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

List of Log Plots 

Depth Reference is ground surface. 

Manmade Radionuclides (0-400 ft) 
Natural Gamma Logs (0-160 ft) 
Natural Gamma Logs (150-310 ft) 
Natural Gamma Logs (300-460 ft) 
Combination Plot (0-1 20 ft) 
Combination Plot (110-230 ft) 
Combination Plot (220-340 ft) 
Combination Plot (330-450 ft) 
Combination Plot (0-400 ft) 
Total Gamma & Moisture (0-160 ft) 
Tota l Gamma & Moisture (150-310 ft) 
Total Gamma & Moisture (300-460 ft) 
Total Gamma & Hanford Gamma Unit (0-400 ft) 
Repeat Section ofNatural Gamma Logs (130-170 ft) 
Moisture Repeat Section (200-236 ft) 

' Hanford Gamma Unit 
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699-30-70 (C9635) 
Manmade Radionuclides 
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Stoller Ntwpolt News Naclear 
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Stoller Newport News Nuclear 

699-30-70 (C9635) 
Total Gamma & Moisture 
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Total Gamma Moisture 
150 ---.~-r----i.::::=F==i=-..,.....--,----, ,----.--oc::::,-~-~---,--r-

I I I 
160 - - -L - -1---J __ _ 

I I I 
I I I 

170 - - -r - -1------i-- -
1 I I 

180 
I I I - - -,- ----7---
1 I 

190 ---L-- 1 ___ J __ _ 
I I I 
I I 

200 ---f----1- 7 - --
1 I 

210 
I I 

---,- - ---7---
1 I 

I 
I 

__1 ______ _ 
I 
I 
I 

-1----- - -
1 

I 
I 

-1----- - -
1 

I 
I 
I 

---1-------

Moisture 
150 

160 

170 

180 

190 

200 

210 

~220 
___ L _1 ___ J __ _ 

I -,-,--

1 
I 
I 

;;;?-=.~....,- - - ;::.,;-_,;-::;;_-= - ,;:::::;- ~- ;..::;;- ;_---f- 220 ~ 
- Static Water Level a> Q) 

2 
-----..c. 230 ..... 
c.. 
Q) 

O 240 

250 

260 

270 

280 

290 

300 

310 

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

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

___ L_ _I ___ J __ _ 
I I I 

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

1 I 

I I 
--1---7---

1 I I 
___ L _ _I ___ J __ _ 

I I I 
I I I 

--1-----j---

l I 
I I 

- -1---7---
1 I 

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

I 
I -------I-

I 
I 
I 
I 
I 
I 

- - - - - - _I_ - - - - -

50 150 250 300 400 0 5 10 15 
cps 

Zero Reference - Ground Surface 

.____......___......._ _ __._ _ ____. 

30 130 230 

cps 

C-31 

volume% 

20 

2 
-----

230 £ 
c.. 
Q) 

0 
240 

250 

260 

270 

280 

290 

300 



SGW-61319, REV. 0 

Stoller Newport NeW$ Nuclear 

699-30-70 (C9635) 
Total Gamma & Moisture 
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Stoller Newport News Nuclear 
A. ~of~/\1"9t0ftlngll•,~,._. 
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699-30-70 (C9635) 
Total Gamma & Hanford Gamma Unit 
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699_-30-70 (C9635) 
Repeat Section of Natural Gamma Logs Stoller Newport News N1clear A--,,IH.,t __ _ 
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1B] 699-30-70 (C9635) 
Moisture Repeat Section Stoller Newport News Nuclear 
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C'l"\M t:,S ')Sf"\ DC\/ f"I --· ..., ..., .... , - . -
WELL SURVEY DATA REPORT 

Project: Prepared By: 
Neil P . Fastabend 

Company: 
CHPRC 

Date Requested : Requester: 
11/02/17 Ma t than G. Wi l s o n (CHPRC ) 

Date of Survey: Surveyor/ Company: 
11/29/17 Lawre nce 8 . Munne ll I CH PRC 

Description of Work: Horizontal Datum: NAD83 (9 1 ) 

Obta ined :inal survey coordinates (C/L Vertical Datum: NAVD8 8 
Cas i ng) and elevations of UP -1 Well C9635 
(699 - 30-70) located southeast of 200W Area . Units: Meters 

Hanford Area Designation: 600A 

Coordinate System: Washington State Plane Coordinates (South Zone) 

Horizontal Control Monuments: 
Washington State Reference Network 

Vertical Control Monuments: 
HSWB- 071 (COE) and HSWB-072 (COE ) 

We!! ID Wei! Name Eastir,g North!r.g E e-.,ation 

C9635 699-30-70 568428.93 132581.66 Center o ! Ca s ing 

198 . 614 • To p Inner 4"Ca s i ng, N.E.dge 

198 . 914 • Top Ou t e r Ca :; ing, N.Edge S~amped " X" 

198 . 211 , 6raas Su r ve:• !'Urke r 

---- ~ - -- -

Notes: 

Br as s Survey Ma r ker elevation was taken on t op domed brass cap in concrete. 

Equipment li sed : Trimble RB RTK GPS 
Trimbl e DiNi 12 Level 

Surveyor Statement: 

-- ·· . ,, ,..., __ .., 
I , Lawrence 8 . Munnell , a Professional Land --et~~~ 
Surveyor registered in the State of Was h ington <¼jq•w~~ ' 
(Registration No . 16216), hereby certify 
this report is based on a field survey t~H pe r f ormed by me , or under my direct 

1~ ~ ,: ' s upe r vision. 

~~J62l6 
~o ,Qrm~ £> 

11•2-f•'? ~"1I.. ~9: 
..-r.-r. 

A-6003-659 (REV 1) 
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Photo Log 
 

    
0-5 bgs                  5-10 bgs         10-15 bgs             15-20 bgs 

 

    
          20-25 bgs                  25-30 bgs         30-35 bgs            35-40 bgs 
 

    
40-45 bgs         45-50 bgs          50-55 bgs         55-60 bgs 

 

    
60-65 bgs                65-70 bgs           70-75 bgs          75-80 bgs 

 

    
         80-85 bgs       85-90 bgs          90-95 bgs           95-100 bgs 
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         100-105 bgs                105-110 bgs       110-115 bgs         115-120 bgs 
 

     
         120-125 bgs               125-130 bgs      130-135 bgs          135-140 bgs 
 

    
        140-145 bgs    145-150 bgs       150-155 bgs         155-160 bgs 
 

   
         160-165 bgs    165-170 bgs      170-175 bgs        175-180 bgs 
 

    
        180-185 bgs    185-190 bgs       190-195 bgs       195-200 bgs 
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       200-205 bgs              205-210 bgs    210-215 bgs       215-220 bgs 
 

    
        220-225 bgs    225-230 bgs      230-235 bgs         235-240 bgs 
 

    
        240-245 bgs    245-250 bgs      250-255 bgs        255-260 bgs 
 

     
         260-265 bgs    265-270 bgs        270-275 bgs       275-280 bgs 
 

    
        280-285 bgs    285-290 bgs      290-295 bgs        295-300 bgs 
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        300-305 bgs    305-310 bgs      310-315 bgs         315-320 bgs 
 

    
          320-325 bgs    325-330 bgs      330-335 bgs         335-340 bgs 
 

    
        340-345 bgs    345-350 bgs      350-355 bgs        355-360 bgs 
 

    
        360-365 bgs    365-370 bgs      370-375 bgs        375-380 bgs 
 

    
        380-385 bgs    385-390 bgs      390-395 bgs        395-400 bgs 
 

SGW-61319, REV. 0

C-42



-- A ,-....ii l"\.-11,... __ , 
~ __ ,..,......,...., ..., , 

.I-. V. V 

WELL DEVELOPMENT AND TESTING DATA 

Well ID: c-,"' JS' / well Name: C.~CI\ - 3o - 'lo / Date: 8-2.1- 1-:J, 

Location: ,.. 0 .~ ... ;. NE • .f tz-+4-t... CM - be. .s..,,..,,., c: -..le . 
Reference Measuring Point (unless otherwise noted): TOP OF OUTER CASING (TDC) 

Has the well been surveyed? OYes .No Does the well have a cement pad? QYes .No 

Initial Conditions I 
1 C / Protective (Outer) Casing ~ 

Start of Job End of Job 
A t 

STATIC WATER LEVEL: j j Ground Level or 
I", 

D_ate: s/i,/11 o.l/A 
Pad Surface "'--Pennanent casing 

I 
'2.IC\,C\(., b.c. I 

Date: ..J 

DEPTH TO BOTTOM: I 

Ac 1,.D\~ 
Date: s/1.d ,1 

. .... , . '3.43' 1~3.03 I..,. B= 
Date: J C= - 0, c-14- I 

~ 

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 (fl) 

,. :nu.<>io 1-:J. lS 1\S,1'-4 '1.-;& O,C\'+ 10"0 l 'L~ 1. \~ o. C\8 
I 

3'2.<-, 0 3 tl, S3 to~. 33 C,(,.1- 4,o":J •~oli!. 1SoC\ I-:} o. C\':J' 

Total Pumped: ~ 1 ! 1 -- l. 
.J 

Pump Model: 1, '5 l.p ~ .. .,._, L -z. 1. soe.. - 1.,0 

Troll Serial Number and Pressure Range (PSI and depth): • ./-o 3o~S / l,o ,~; · / \J-.r,ouS, dac:1ik$, 
Comments: ' 

FIEU> CAL.1811tATfo,.J 
'""~ z 

o F l.EfoL, 3'Z. 

HY~ CMCMl'f>TIL-( PA<riE 3 o F ~£po~.,- 31., 

Prepared By: 

,J I Jd ~iS L-\1c.k;~ / e/4, /,;. , ~ 

Print me / Sig~ra Date 

Reviewed By: 

\(J.\ w~-\\ u~".lv~.'"~ til.n In j Print~ Date 

For Office Use Only 

OR Doc Type: WMU Code(s) : 

A-6005-205 (REV 2) 
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Appendix D 

Well Documentation for 699-31-50 (C9737) 

• Well Summary Sheet for C9737 

• Borehole Log for C9737 

• Geophysical Log Data Report for C9737 

• Final Survey Report for C9737 

• Photo Log for C9737 

• Well Development and Testing Data Sheet for C9737 

0-i 
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WELL SUMMARY SHEET I Page_l_of 2 

Well ID: (9737 Well Name: 699-31 -50 I Start Date: 8/30/17 
Project: 200-UP-1 4 Monitoring Wells Location: ~2milesSEofEcoloqy IEndDate: 11/14/17 

CONSTRUCTION DATA GEOLOGIC/HYDROLOGIC DATA 

Description Diagram 
Depth Graphic 
in Feet Log 

Lithologic Description (ft bgs) 

WA Dept. of Ecology Tag: BKG 066 0 
~S=u~rf=a=ce=--=C=-o=ns=t=ru=c=t.c.=io'""'n"'-:· ___ -----1 · ~ · K~ - .1,,,:'.~..,.,{ ,...::?:.,.,.,:/ ,..,.,:'::1-0--4_0_ft_: S_a_n_d-[S-1]--------; 

;~:::~~;.~:~~• ;~~:::~ebrass ~ - ~ ' = ;;i1rri 40- 85 ft: Siltv Sand [mSJ 

i-~ 50 ~\~::·.-.. ·.:+----------l 

.___~-~-~_l_a~-~-:-~_sc_t:_:_;n_=
9
_1_~_;_~_t:_/_~g~s _ ___. __ ~ ~ , · -t~?(~--------------i 

8" C.S. Wld.Joints = 462.42 ft bgs tr/4' lfJ.1 :_.~.\\ 85 - 95 ft: Silt fMl 

Permanent Well Materials: I - ~ · ; 1 oo= '.~:_-.:~. 95 - 125 ft: Sit. Silty Sand [(m)S] 

,_i_:~_
1

~_!_~-=:_: ___ 30_9_. ,_s_f_t b~g~s ___ __. i.!- ~ .. ~ , , =Z@.:--:i·-·::1------------------< 
4" ID Stainless Steel 20-Slot screen :!), ~: :;,,:;. .. ;;.,:. 125 - 160 ft: Sand [S] 

~:.;!t~~!:~!;~il~n~:: - ; ~ · - iso]!JlI 160- l?0ft:Slt.Siltv sand rrmlSI 
See paqe 2 for continuation) , ~ , ~ '. : 1 ;:..:.: :.:_..:.:·:~ 170 -185 ft: Sand [S] 

·.•.· . rt~',t.1-----l~~r . - J:!-((1: 185. - 210 ft: Silty Sand [mS] Well Completion Materials: 
Type 1/11 Portland Cement 
0.00' bgs - 10.1 0' bgs 
Bentonite Grout Slurry 
10.10'bgs-·301.53'bgs .. 
Bentonite Pellet Seal 
301 .53' bgs - 305.15' bgs 
10-20 Colorado Silica Sand -
305.15' bgs - 346.02' bgs 
Bentonite Pellet Seal 
346.02 ft bgs - 349.05 ft bqs 
(See page 2 for continuation) 

All 8" and 1 0" temoorarv casino 
comoletelv removed from around 
aas = above around surface 
bqs = below qround surface 
Reported By: 

Andrew Raulerson 
Print Name 

OR Doc Type: 

W2 · ' w. ' 200-2.:/[~ 
~~~ . -:~\r2_1_0 ___ 2_15_ft_:_S_lt.-S-ilt-tv-G-ra_v_e_llv_S_a_n_d_~ 

'l''. w,; ·:::· .. ..,;•_:_ [(m)aSl 

~ --:.~~ 21'5-240·ft:SiltySandvGravel rmsGl 
~ ' ~:&".2:>: 240 - 250 ft: Sit. Silty Gravellv Sand 

~~ ~ 250 ~;..: ;;=::-~: f(m)aSl 
1.1/a--,.:,W_,t : .- · . . -·-:-~ 250 -260 ft: Silty Sand [mS] 
~ ~ J :_: .. :.'-::..:. 260 - 270 ft: Sit. Silty Sand [(m)S] 

~ - ~ ; -:-:f: 72 270 -300 ft: Siltv Sand lmSl 

4 ' 300-~.:/'._::" ~;-3-0-0--3_2_0_f_t:_G-ra_v_e-llv_S_i_ltv-Sa_n_d_r_,a_m_S_l 
~c~;·-:··~q '.;. 

-r\~~ ..... 3-2-0---35_5_f_t:_G-ra-v-el-r-,G-l ____ _ 

-IP&Yl-. ----------! 
~~-~~:~-------------~ 
~>U A 

Staff Geologist 
Title 

~( lK--- · · ll/:21/2017 
Signature · Date 

l\ -SignatureO 
1&-/ 1 (11 

Date 

For Office Use Only 
WMU Code(s): 

A-6003-643 (REV 2) 
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WELL SUMMARY SHEET I Page..1._ot_2_ 

Well ID: C9737 I Well Name: 699-31-50 I Start Date: 8/30/17 

Project: 200-UP-1 4 Monitorinq Wells I Location: ~2 miles SE of Ecoloqy I End Date: 11 /14/17 
CONSTRUCTION DATA GEOLOGIC/HYDROLOGIC DATA 

Description Diagram Depth Graphic Lithologic Description (ft bgs) in Feet Log 
WA Dept. of Ecoloqy Tag: BKG 066 

X ~ X . 
350 {?(/!!'. 355 - 360 ft: Gravelly Silty Sand [qmS] . v '.\". .l 

Surface Construction: ::r y;. 360 - 365 ft: Gravelly Sand [qSJ . -:':{ /:=.: ·· ·. - •.;...a....;. 

4' x 4' x 6" Concrete Pad with brass 
.. - 365 - 385 ft: Sand [SJ 

:~r i1\ 
~-/ -:\.: -

survey marker and protective 385 - 395 ft: Sandv Gravel [sG] 

monument ' :-~ -~::. 
395 - 400 ft: Sand [S] -t~:\~·r:::·:: ·.=\,.,.....-;-r-:-/) 400 400 - 415 ft: Sandy Gravel [sGJ · . . . -~ · 

Temporary Casing Depths: 

-
--· -\t-?W~/ 415 - 420 ft: Gravel r G] 

1 0" Carbon Steel = 10.56 ft bqs I 420 - 430 ft: Sandv Gravel r sGl ~~ . ... .. - "":"' 

8" C.S. Wld. Joints.= 462.42 ft bqs :+·.:-;;•:~·-=·: 430 - 445 ft: Gravel [Gl •• . o....:r;.o . ""' ~:o-~,o :-

"t 
- - -~~~ 

Permanent Well Materials: 450 ' , IIL ' ' •• ~•: : Oraanic Material (wood) @445 ft 
{Continued from paqe 1) .'--~--

~ - -~ ; 
: '---&..,' • • 

4" ID Stainless Steel Blank -: :. ~ -..::. 445 - 450 ft: Sandv Gravel r sGl 
344.14 ft bqs - 354.12 ft bgs ' '. 450 - 455 ft: Sandv Gravel r aSl .. i ; -
4" ID Stainless Steel 20-slot Screen '' 455 - 460.ft: Sand rs1 -
354.12 ft bgs - 394.13 ft bas ' 460 - 468.5 ft: Sandv Clav fsMl -
4" ID Stainless Steel Sump/End Cap 

.. 
' -

394.13 ft bqs - 397.14 ft bqs TD = 468.5 ft bas -
! ' 

Well Completion Materials: 
-.. 

.. -
{Continued from page 1) -
10-20 Colorado Silica Sand -
349.05' bgs - 397.50' bgs -
8-16 Colorado Silica Sand ' 

' -
397.50 ft bgs - 400.10 ft bgs -
Bentonite Pellet Seal -
400.1 Oft bgs - 403.80 ft bgs > 

-
Bentonite Grout Slurry -
403.80 ft bgs - 467.50 ft bgs 

; -
Natural Fill 

I 

-
467.50 ft bqs - 468.50 ft bqs -

i -
All 8" and 1 0" temporary casing -
completely removed from ground -
aqs =aboveground surface -
bgs = below ground surface 
Reported By: 

~ Andrew Raulerson Staff Geolog+st 11/2'1/2017 
Print Name Title Signature Date 

Reviewed By: 

~l~W~_ ~A'.l!!l~~ WJJ~~ l~--rlC:J 
Title Date 

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

A-6003-643 (REV 2) 

D-2 



I' 
) ) 

I 

•, 
/ 

BOREHOLE LOG I Page_L_of _ii_ 
I Date: 1, ~0./7 

Well ID: 0\1~7 I Well Name: lfl"- ~,~s-v I Location: ,'\, "'2.l'W\A. ~t of 
Project: '2..oo-uf'-i I Reference Measure Point: 

Sample Description: Comments: 

Depth (ft) Sample 
Graphic 

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

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

Level, Other 

,{"" 

V 

2~ 

30 

-
-
-
- "-~- ' ~: t\..-.:..t..:~ Q I 5 f.&. 1. .. ~. 

- ---+-'~--i . ·. , ,' ,__,s-.-:z-D-., :-~=•; .. - ~----9-=--7--::::>/,.-.--11-• .f.:,,rn-, --~- , ~-~-....,.. (l-oo-::,0/o-.f-' /--t-'-~--~~~, ~---1 

.. ,., ' I. ., \ ... ~ J. -
-
-

· - :- .. ~'to~i~~~~.,.,~ 1·~S.--h-J!:1::~~"S..-<:_t]l+C.,· ~l__.:r-~:,(,~.,,,!.i,~l_1D~'<~f2=-- .....,;~?.1- ,; 2,,~~a,,~~-~-
1~ · --!---------- -J 

.. '.· .. , '• r'~b.--~_~•-·s~p.._,~_ .....> _____ __ -,--__ "' _ _ .... __ -t-------------i 
•'--:"'--" .. 

- · . , . • 1---- -----------------+--------------l 

G.s . .' .".;. An..k:.~ ~ Zo{I- I... .. 
---,-~1-----1 

•, · '' 20·~2! · ?,°/o sJ.t 'l '{% v.t. --v.crs. ~ ( 7~%.f /2s:,{.,...,) 1 

-
': .: "' ?.i"/4 11".tf'I.- ~~- oel,~( """ll ~..,.ro,.)/-rr,1..(-/sni.,;.,) · ~d tKI -

- • • ,~ ""-Y\, IQ~((_ 1,,./-2. I:~~ br6W~;l, q,ov~/ Sflt~. 
• \, .. •, V V . I __ , 

- ..... ~' 1---------------------+----------- ---l 
G,.~. ; I I , A--i..1..,·..:«. (P ZS .p b,c.. 

--t-----.1, "I • 
1 , : •, •• tS~b' : J''~ 'i~ '1 'I¼ v,fn,, v.t,rs, sm,.eR_ h.~%-f / ·25% 1 

-
-
-
-

G.S. 

-
-
-
-

r · ~ , ""') . Sit-Pr 
t - (' 

. ,·t-----:----------------- -------------1 ' ..... , ... • ··- . I " ., I 11----------- ------------~----------l 
· .,.. LL L;...... ~ ~C>-H L..~. 

:·: .. ·:,: '.:fD--35': 3°/, ~ tr1¾ (,.f'fl ,•Y.US.~( &>1.flio'i,,..J · I 

.':' f ID~~ 7h \l<>-t"1 Mio ¼v6'W'r\ SIH•·. 
#·· .,;--;- J 

I r •'' f------ ------------- - - -+--------------1 
,.., .. • • , J 

,.•· • I 1--------------- ---- - -+-------------l 
., • ' J .. 

· Reported By: 

~ ~IQ;("St>- 1,3{), /7 
Print Name Signature Date 

/ ·-....... r::----,-------------------------------'='""r--------------1 
• I Reviened By: ~ . LI 01.v-:y--• ,. . .. 0a,taJ:2 N~Yl@ ('/ e wue,~~t (p{z) < ·-IY ,o;igmiture ll )._. /0 ~(f>;:>---.:.,; ?- , 

Date . 

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

D-3 A-6003-642 REV 1 



-..-..,\J\I r-Al"\Ar'\ r"'\~\ I ,..,_ 
••...., ..., ..., , ,_,,, _ V 

BOREHOLE LOG 

Well ID: C.'\"'1~1 I Well Name: lo<>il:\- 31 - 5V 

I Page_!:._of le.I 
I Date: 6• l0 · 17 

I Location: .... z.a.c. SE ot. ff.. ~t-u 
··· ··,

1 
·Project: t..a>-U.P-1, 

Depth (ft) Sample G~i;ic 
fummle Description: 

I Reference Measure Point: 0,,-~J J"'-""/...c:.o 
Comments~ 

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

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

Level, Other 

· .. . / 

~? 

4o 

sS-. 

-
-
-
-

-
-
-
-

-
-
-
-

-
-
-

- · 

<=is 

6S 
• '· :·..: "to'-YS'': ~ g~ {.,,...$) '1D'~'iS' 
....!..', .... , : 3-0"'/-o IM:t" 1D1>h ..,,.C...,-.C.. , ~ ("'15)/~} zs~/4W\): <.irlYfii 

~ \.- t I t::K.,I I")(>"\. v-rd1. r.,.,,1tl, si..b,t.owt . ·- s:tA-b. rrvl. Jw"' rnYC 
', • ,';_t ,/t u.J..:4-~ J • 

__ •::-·:: : io•fn ,.;J+. SO'k '..,,t,, -v,irs ~ ( ,o1~-f /3D"/4m): 
•• ; ~ . S1t'""'9, tt<-1 ""VI , wJI -,'"flJ .. ·sv.L .-, - sui. .-,rvl hr-4 
_(. ·.: \o'ilt" , l'Z- L..-M orr-., "' ' · 

6.S. 

..-!: . . )I '-IJ.'-SD': - - ' .. _ ~ ) 

(q,S, 

4 • . . ~ , 
-- ,,;\. 1-------- - - - ----,--- -------:-------+--------------1 

___ ........... _ · ~: .' 1----------~--~ --- ~-~--+-A~,_J.._,•.,L __ e __ s~s_ .f+_~~• .... 3.~-

· .. •-:-· · ~s 1-1Po'~ 1,1)0/-.. dl- 7t>% t . .fn.-..C.. s:t.wvi {'I0°6i.f} -wt ' 
G.s. 

-
-
-
-

-:-: .:_! ' ,Y\ 1 ~kl¼- , 
• . -• 4 • 

"'- r 
l • J..M4 .. .. 

. 

(10 
c;.,s, -~ .......... -------.... ~: ~: Arc.l 1 

.. L e CDo(i b ... ~ 
._::.:: ·•• loOvltS': 2.0'/o M:¼ 8'J¾ ~ . ..fn.-u.!.. SDW>J (;~'/Df /3o%n)) ' 

IIIS 

-
-
-
-

• .: ;..:.:, ,o'tt. ltli: ~\w- i..t-~ orrow SAPt-
• • . V " I 

.' ,-J . '1--------- ---- - --- -------+--------------1 . , ' • 
G.S. 

... !-:..·1----- --------------- ----+--------------1 
---------j , . . . . /,1.,.c.L.: ... e lDS .f-'. \.,,_~. 

.. __:: . : to5'-1r/ : 'Jo'/4 ~. -io'l, .., ,.f.,,- mtJ ~ ( t:!M Jul/,'"); 1 
-
-
-
-

' : ,r • W'f'-- 1},z, ~\kj-~ 'jfrP, .-
" ' ' . - • I 

- • •1------ --- - --------------+---------~,,---j 
' .. , r.-:-: -· 1-----------------------+--------- ----1 . • ... - .. - .. .,, J 

. Reported By: ,--:; 
1 

· 

~e.v,.; ~ 4-rJ,r- i ·30·t7 
Print Name Signature Date 

i , .... , \ Reviewed By: 

-: __) ----------­
. Print Name 

OR Doc Type: 

Title 

For Office Use Only 
· I WMU Code(s) : 

D-4 

Signature Date 
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' I 

) 

- ...... ..., .... , 
•- V • '-' 

BOREHOLE LOG I Page _1__ of __f!f_ 
!Date: 'i-5D•l7 

Well ID: C...'\7~7 I Well Name: (.ffl. '?> \ -.s U I Location: "-'l. ~ ~ ;,/.. € t.01-.u 
Project: zoo. {J.,0.,1 

Depth {ft) Sample 
Graphic 

Log 

I Reference Measure Point: {:,;,("~ S' fA.Nk.a 
Sample Description: 

Sediment Classification , Grain Size Distribution, Color, Moisture Content, 
·Sorting , Angularity, Mineralogy, Particle Slze,Reactlon to HCI, Other 

Comments: 
Depth of Casing, Drilling Method , 

Sampling Method, Sampler Size, Water 
Level, Other 

G.s. '· · ' ~ >itv- ~~"' wl1'1 +rlur.-. 10 ______ ,' ~ · ·' f----,.--....,..-- -------y---,----:,.,---=r------1-"-'='=-=---..:......::..~--=-..:...-'--+---'-'+-'-___:_;:..c.;:_--l 

I I ~ ,. ' 1o'-7S-': ~ S,.,..,,.A ( V'(\ s) 40' - '6S'' ~·• ~ I 

~-, '.: : z=u=¾=w=--=:.: ao~~i' .. ~~vA~~: .. ~--~~=-~s,,.,v-:::1:(=t,=il=·lo=-f=J='1~=·~=•""=)==·• =~===t.=======~...,============== 
, , ..i..!. ""'' ('J.'f'\, ~-~. r '""b. rrid . w,1t. ~ ~ ...... /i)'(,t_ A~\..;~ ~ 1o 4 1:. .. ~. ,· , J f-JC::....:...--'-..-"~,-.::C--~4'--___c_.:..::..;_'--'-""-'-l-=-----=.c'--'-+...C.......~.----=---'--+-'-''--'----=--''-'---'---'-+'-✓ -'---1 

,.-.' '1 lt 12 ~..w ~ ~ - \ I u .., I 
.... ~ .$. , ~ __ ,__.. _____ ....,. ,, _:.. \ f---,---,-,j----,.,.,--------(---,.,---.,--...,-_------------l 

- I ( •• , 1-·..,~1.S-~·-~9>~ ' •_· ,--20_·~/•_t=,:i._tf-'-+-lJIJ~•i.~ v~.-&,~ --;NJ~~· -~~-W_
0k_f_ ~-~~;•_""'..,.' J'I-;• -t"A~,.,.~J,.i~ .,tt.~_@-'--_=1~•,s--~ f.(.-~b.,_ .. s_._ --l 

i--,.. • ._ ,-o'f~ ,J, L.."vL+ c,,.,,., : ~ _ ~ rsl'rA) ' , : • , f---=----1-=---=-.:..,,vµ:.,.,.._.,,v_"",-1---""".:....:...:...."'---"-'----"'=.....,_F-'-__.,_ __ +--_-- -------1 
< - .... _. 

• < \ • - ( f' ' G,.s. I-'- Arc-l.~11e. @ to ~ bc.s. ~ --+-..;..;...--+ ',' f----,----,,--------=-r--,,------,--,~-,-.--- -rl-''--"--'-''-'=----=-----'=--'---=-,-=----1 
:·,:__, ~•-BS' : 1n•~ iJl, 8>7. v.'h\:-us. ~ {t.,0°/of/4~-); 1 

- ' :· ·: lt>~fl.. 7/t_ ~M.::.. ,.. Sft./r. - . 
n:: - - V • 

' . ' • >---------- ------ -------+--------------< . ' . 
~~ ~ f----- - -------------- ---+----- ---------j -

-
-
-
-

6 .S, - ~ tlrc.l..:.,... l2 'to .q . .1,.,., . ~o ------~ ....... , i---,---,-- ----,--------- ---=----+----,-,-----+-- - - ----'--"-- '----'---F------i 
- - 1,/-ors : !DK ..JJ- to1~ v.t., -fh . ~ (~i)%r /to'} ...... ): ' -

'IIW\.4 ~ \\<...I ".xn . In~ ft .., h .,o,,,v · ~. br fW°v' , -
- ' . ~-- -_, 

,.__ 

-

-
-

e /oo .0. Ls. 
I 

-

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

..____-.,. ,, 
- .. .. . . ' .1------------------------j-- ------------i .. -. 

Reported Byi:7 I 
~w.; NW!us,-.. 

Print Name Signatu,e 

</•Ji)•/7 
Date 

,----'\ Reviewed By: 
( ' 

.. ~/ ------------
Print Name Title Signafu,e . Dale 

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

D-5 A-6003-642 (REV 1) 



cr-1111 c~ •:ian • r::\/ " 

' ·- . -
I Page !l_ of .rJ. BOREHOLE LOG 

.. I Date : f :?,o ,,; 
Well ID: C41i~1 I Well Name: (pqq ·?>I -- S"D I Location: ~ 2~ s £ ~J £ ~~"' 

) Project: 7,171) ~ l,,J./?-;J. I Reference Measure Point: GrANt,J. s-~ 
/ 

Sample [;lesQdp!io•: QQrnme•fs: 
Graphic Depth of Casing, Drilling Method, Depth (ft) Sample Sediment Classification, Grain Size Distribution, Color, Moisture Content, 

Log, Sorting, Angularity, Mineralogy, Particle Slze,Reaction to HCI, Other Sampling Method, Sampler Size, Water 
Level; Other 

GI~ . ' ' . <t.ildla. ~ ~ '?.c,~1,111",t,-;~ 
IO>- ·.~~ 

105
1~1 ,o': ~~ ~ d~"\S J qS'- ,25' r CAs;~ ' ~ I < - - ·, 20•1. ~ "go¼ 11 .~ .- h\ •-,c,••···JJ i>•f. * I 101. "', · vn:U s,,t, 

-,, 
- ---' r 

' cw,.,~ . , ~...l,,.,J l,."' , .ve-i ~ ltGf '11.n , 10 ~ c.1, I I ' /.k I., ;~ @ /eJ-!>' F--4. ~ ..... -- ~ I • . 
J., ~6W"' 

I ,, I 
' - ' • I 

G,.S, 
,, _ , , 

/10 ' I 
I I• 

t\o'-IIS ~ to'/. W. 81)1/, ~-~ .,~ . s~ hoi.f(30%h-\t Ar..l!.,L ·~ ,(:,.\. ~ .. ,. - · //0 
' I • - .. ,· 

IQ'(~ "11'2 Gk b(~ ...,_.,,.... I 
I I _, W\i)~ntN\ sonve. - .., 
C ~°'~(SAA) 

V • 
I 

\ • - ..... . 
f' , :-. t\,. '"l ,..,,,,._ ~ I /-S .o ~ .. ~. -

~-S. 
.. ' . '\ I 

/If ' ' 
I t ~ ' - ,~,.~d: 2,'i)r.~, ~% 11.ti.-twJ.~ ( ;s¼f /2S¼m); ~ . \ 7" wwl-. ,_ . .C:.V.,.. l .._. .• n - ... 

SAA-
.., 

I ( . ' l Q '( {{ · lo I 3 ,,,.ft '.-, AJ"'\ "'° ttc.l f'xllt. f 2c,,,rN>-r ~ - -' .. - ,1 . - . -

.. ) 

-
( ' 

. . 
ti~ C".~· - . , - Arel.. :~ <2 /t.o .{f L...s. 

r , 
l > 1. ;J.! 80/o ~,n,. ~ ( ~•/.,ti z;,'/4""'),' . ,, 

( ·- 12,i) - 125 : loo - • . -.. S APr - , - -· - -----~ --
' ' 

, . 
- ' . ' 
- · ... ~ ...n fi .'~\-\1 -• l I . ·,, ri . I.._ C' JJ \ / '\~ I So,,.,..J.. { s) 12S'-11oo' At-c.t.. :~ .{,_/. ~ ... S, /2~ <; .~. ~ ..... , '"" . ~ ' 

,_ @ ! 'ZS • - .. t2S"·I~ : 10•/1, ~ PiO°/.v.~.-~. ~(10Y,f/3ar,,..,)~ 
,, 

1 .. • " - , , 
•• If. 

""J.t ~,.,.t.J (r.J..~.- c:.,J,,r...J • . ~ rtll ..-~., -.......... b.--\-4 - -., · ' ... 
to~tt 1.th . f~ ~6WY\ I 

; . . 
( "' . - . :,- . , , .. 

- • . • 
c.,.s . . : .. . ~ 

110--BS': \O • ~, oio'l. ,1.~ .- fV'J. .,~ ( t'>d/,ff i.:>•/a A~~•.,.,, e . /~o -H l,~s . l ~v. 
..... ~ ,. "'..... ... , ·- n-i) . Ak,N'<, I "',~ , .. ~All - ........... •· 

• •••• 
- • L .. , " . 
- •~ .. ,, .. ... . 
- ,..,- ,-., ! 

G,.5 
. .. . 

11,.( 
, ... , ' . 

II • J ' 

r~s'..NO': \b~,. ~ o,o'/• ~ v.~. - r.J ( 7fN,.f ht,'/.m); · 4 • • .4r,k:~ /]) .f-l- t.,., . ~ ., .. ' e - ' .,,, --' ,. ' ,,n'<'-' sf 2, ~141.f"""' i,,.~ ·' • • .. I' , ~ -.s ... ~JV'(. . -
' ' V , 

.. ,. " 
- (' I , • . . ' . . . - ' ' " " i.1 !..4.• 

Reported By: / 
~#Gtkf' I ;JA,f/.t.-_ L ~t.w~~ 

P ntName Title • Signature Date .. 
Reviewed By: 

Print Name Title Signature Date 

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

0 
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\. 

l 
/ 

Well ID: CC\131 

Deplh Sample 
(ft) 

-
-
-
-

-
-
-
-

-

-
-

-
-
-
-

-
-
-

-
-
-

SGW-61319, REV. 0 

BOREHOLE LOG (Cont.) 

I Well Name: \o~'1 - ?>I .-Sl) 

Graphic Sample Description-
Log Sediment Classlflcation, Grain Size Distribution, Color, Moisture Content, 

Sorting, Angularity, Mineralogy, Particle Slze,Reaction to HCI, Other 
•--n.~, -

Reported By,h 
b½tw.J l,CtMI~ 

Page S' of J!:L 
Date: g',:?, J. Jr 

V U' 

Comments: 
Depth of Casing, Drilling Method, 

Sampling Method, Sampler Size, Water 
Level, Other 

-M- .,..,1.1 (l..:.1L..I ,,_:.,~./i,.,e, ~. -

Print Name Signature Date 

A-6006-993 (REV 0) 

D-7 



Well ID: C.011~"1 

Deplh Sample 
(ft) 

-
-
-

-

-
-

SGW-61319, REV. 0 

BOREHOLE LOG (Cont.) 
Page~ofJ±__ 

Date: '3· ~/ ·/7 
I Well Name: uD!~ -o I- aJ I Location: ,,., l-~ SF 0 ) € ~"""-

V .., 

Comments: 
Graphic Sample Description· Depth of Casing, Drilling Method, 

Log Sediment Classification, Grain Size Distribution, Color, Moisture Content, Sampling Method, Sampler Size, Water 

...... . . 

Sorting, Angula~ty, Mineralogy, Particle Slze,Reactlon to HCI, Other Level, Other 

/80 tl ~ .. s 
I 

185 .f+ k,. 
I 

,, .. ' 1--------------------------------l 
"10 ~ . .S, 1 

' .- ' tJr.,_L.:.,.... ~ 1,0 ./-J b.s,. 
-----....... ~ • • • '1 .~,"-o-, ~-,-qs-, ,~:-3S-,/4-o-~----,<,-S% ..... ,,,-v-.L...-, ,--~-~~,_,t-( ..... s;_S_,%,....,,+.,..l-"----"-----'-------• ,'"""----l 
-

·-

-
-
-

-
-

-
-

' . '7 'I~¼.,..,): . 5+,-Mo. ,+c.., nw, , ~ (>.A e:lbffl . 
' '7'· • . . I.I 

1 • >- ·1----------------------+-------------i I""'; •• 
. , , . •1----------------------+-------------i 
• - ' A,J..:~ Q l't'!> ,p. b..> 

• - , .' : f-l-'6'....,.'--l-Ot>---.--: _2_S_¾=--t._,1-,:b--70-%-r,r,-v-,,.t.----.-_11-,e-,1-.-~---c(cr-<,~b Zl'Tf..--~,/11---'--"....:;__---"----'--'-'---'--~, ..::.......-i 

· - ' ...:, 'A•/,,,,, \ . s•t v .~.,~. n~bb,~< lso¼f/srl/~ .... 'fvv,.~1~~>· 
' • ~ , - I 

•• I ~~ ""° -OY-<.... 
f. • • ,. 

•-... ... 
' t, ... - V 

'Z.lo ++ '1u 
I 

Reported By: 

~wws"" 
Print Name le Signature Date 

A-6006-993 (REV 0) 

D-8 



SGW-61319, REV. 0 

BOREHOLE LOG (Cont.) 
Page~of_ft__ 

Date: 'l · ~ · /7 
Well ID: CA,'!>1 I Well Name: \..C\C\- '?, I - SD I Location : ~l~ ~f; L g~. - VJ 

Sarni::ile Descr:ii::itio•· Qornrne•ts· 
Depth Graphic Depth of Casing, Drilling Method, 

Sample .. sediment Classification, Grain Size Distribution, Color, Moisture Content, 
(ft) Log Sbrtlng , Angularity, Mineralogy, Particle Slze,Reactlon to HCI , Other 

Sampling Method, Sampler Size, Water 
I ~ • ·• • Level, Other 

' 
/.' IID (>. I.J. .,, 

• F (> l~l~S. .I. I' i>.VJi.,,,'1f~A"; A.lJ .- l~o ,...,\ . LL .I'\ z:: t:r.s. .. ,..,_ \"ln-11 

' - I 2.io-vz.S': \\ 0 o·w, 'S s 1/~ t-J u'f ('I • - ,, ,G,t'l , ( SDrJ brk,«,,., .., ' -z. t.o - t. 3-S bi. ., - ~ 0 t I ¢/& (',,) f.qt.f' ~ " ·~. - Dt's.. o J,\,\,, / <.fu"M I c,o•J.(Yt,, · iWot 
f 

0 - I C., f..,A,,1~ A:d, - . 
' ~ Z1>mYll)' ~,r· Oft~ ~«iiJ • ~ . - ~...J:,.~ · ~ \½lt '"D v-,.l. JrwfR:r wl 1'' - .,, . 

r I ,o 'irt -ih. ~'1 &o,..,k, ~~ 
, 
~ ,_,..,.-1 - f'y.V\ - -o I 

2~ 
6'-~. ' - ' , . 

o I -z:z.S-1..30': n·t. ~ ss-'/. v,f.,. -v, u-s. si,.,-.J ( r;1>%f' I A, ... I,.:~ ~'Z.O H l,4,s - . ' (2, 
.o -, .{0'/4..-.) ·5'1'/,. v-.~ . -u ~. pe.thlro ( ~ i..f / so¼ - ; ;_J( l.\,.,,_\...:v« (K 1:z <S' A- L.'-r, • L - .,. ._ .- I 

~ .... ). :_,i_ Au,.# 
I 

- • ~c.,,-,,M.. -.A 
0 . ' 

, . 
- , - .. 

~.s. " J " ~ ' C.."',/V - I 2- ~o' --2~' ; II o/. f:.,lf_ S-1% ,,,fr.. -v.u.J, ~ ( S?>n ~l.,;.,4t ~ 0 ' , € 'Z~O .(:,I, ~-1S , -
fl so1,,-..J, 31% r.~ . ·-us. p.JJ,/n('-io">/;,f /<.,0%""') ..;. 0 • ( 

- . . . -,_. r~ .. u .... ~). ~ ... , 46a,,-e - (> - ~ I . 
' - . . I 

~~ 6.$. 'o~ .. " A-,k:...«.. e. -Z3~ f..j. ,.~ 
- ' . 

' 2~ 1-"J.lf'u : II• 0 ill Sb% . ., . -ho,. - V. C,t-5, ~ ( sot I 
- ' . . . . . f I wl ..,. ) 3'1% .,. .~ . - cA'S. oe-bbk~ ( 4 a~H ( c,o¾ 1.m : ,.-- • I 

~ l.lki\ w,) • ... L;,vt., ' ., . s~ ..... . - , 
. -' • • , 0 ' 

. 
- . ' . . . 

5\"'-~ ~l~ ~t11.vJ..,. ~( (.._)qS) 2..1-(01 -1.5D' .,__ t.,;. .s. , . A,ek:~ (P Zc/o f.J l, .. ~ . •-: -·- .. 
:2-'10' -24~': ,~,,~ ui- 70% 'l,fh,; v,c.rs, so.v-J. ( stff,, I 

- • • # Q ... . . .. .f I srr/4~) \ S"l " . ~ . - rt\R,J. . 1>e1b~,d ~Oo/b .f / lDo¾ • 0 -
_, 

m · 'l"'\Dl't q...,....,.\ .• w-d- OW\0\ . - c;:~ .~., Prnvl..... .. 
- . . . ' ~ c..k.,t \"v() \-\(..\ ~,l-. t·o1~LJ ~/2 ... °""' u ~k ,.,,..L;fl\ - ' " . - 0 . 

b,-~· I ., 
~ ;S'. .. 

~ ·.-· .. , -, .. ', 
-2~5• -.2.so': ,zo'/. ;.: LI ;o'/4 11.-h,, .... v .e,r.r. ~(l,o'/4ff A~kJ~ e Zc/.'S' .p. h... s - - .. 

- --" ' .. Lf 11 '/,. ..,... ) ·I O "L ", -f.n : .:,r l , i;,e-bbl c!,S ( STi/4.f / ¢/4 r,,, ' 
I . . - . . 

' . -. .,,.,.. 'I. iq'mn,, \ ' ~-.s ~b,vt.... 
, 

• 0 '. - .. I ./ 
' -_,. .. -

IZSt> ' ~ .5 
... .:.... ~lli. So.-v-& W\S) z..w·-
• • 0 

..,__~ .. - 2.9)' ·-iss: 2.<¾ ~- 10'½ -1.~. -v.c.~ s,._.R/'-/t,'l.1/ tk.k:~ @. Z5o ·H- ~ .... ' . - ·- · 1.0'1.w--) s¾ v.f" - ~ - p<-Yo\u r .f171'f-l sd'lar,. • · I . - . . "' ' ~ 

re-AA Sn....,,.), ..-.,t .:liml.u Sll'l'--taJ,' ~ • -,.J., Av,;-.. 'r--u .. • - .. ' . 
f '2. I • - :\ -- • ,. r- f"1> HG/ ,.,,,,. , o"( R.. \ " WY! tA.o,,-k.. ~, 1· ~--- - , • . 

ZSJ. G5. . . 
CJ A..&L:,,..., ~ ts5 t+ b.. .... .. I • • I 

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

. . 
- . . . ' . 

·- ~ .. 
Reported BL 

Sli.W ~~ Mv~/ ~ ,~(M ~-1:,l ·\1 
Print Name Signature Date 

A-6006-993 (REV 0) 

D-9 



,· , Well ID: C~1~1 

) 

-··· ,. 
\ 

_,,, 

Depth Sample 
(ft) 

IZl,,o 

-
-

-
-

tw-S- ".S, 

-

-

-
-

2-=1-0 Et.s. 

-

-

-

iao 

-
-
-
-

ti~ 

-

-
-

-
Z.."IP 

-
-
-
-

t'\S' 

-
-

-

Graphic 
Log 

Print Nal1)), 

v\,;JVV-O 1-' I~, t'(t::V . U 

BOREHOLE LOG (Cont.) 
Page~ of _tl 

Date: ~ . 5 • -Zo I ':J, 

I Well Name: l.,C\C\- ~ 1 • :so I Location: ,.. z ....,1 "SE ., uis 1CL01..o'-V 

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

Sorting, Angularity, Mineralogy, Particle Slze,Reactlon to HCI, other 

, ' J 
c:rst -- . ZoY. -•..J . • ,.. , -Sul,. ,11.I., • "'"'• w•l 

Comments: · 
Depth of Casing, Drllling Method, 

Sampling Method, Sampler Size, Water 
Level, Other 

h.~ \ i? ... 1.....-u "'1/.,,.,Jt,< .~-..-.A.< 
8 '' ,.~, .... ->_ ...,.\J.,.J, 

.J 

.,, 

AfJ .... /!.O ... \ HLO +,, 
...J 

.,._,..J. 1... u.a++.'-•,. ....C.C' 6v«.r ,. 

AnJ... "t. 

II l· • '2 

.J ..J 

zao' Ls, 
...J 

. 

' 

]Jtie / Signatury Date 

D-10 
/ A-6006-993 (REV 0) 



-· ·, 

) 

BOREHOLE LOG (Cont.) 
Page_9__of .J!::L 

Date: ~ _ l, .. ,Zo, 1-

Well ID: c-,':13 Well Name: C.¥1 - 'JI - S ~ Location: .- 'Z. ,.. : • 

.i i----,-------,,-------,,---------------------------i-----~- -~------i 
Comments: 

Depth 
(ft) Sample 

"·'· 
-::-

115' 
4.~. 

Jto .s. 

. Reported By: 

Graphic 
Log 

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

Sorting, Angularity," Mlneralogy, Particle Slze,Reaction to HCI, Other 

D-1 1 

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

Level, Other 

'3/6 
I I. s 

s 
s . 

.,/,2.{1-=tc 
Date 

A-6006-993 (REV 0) 
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Level, Other 
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Borehole Information 

Log Date I 20 I 7-10-05 I Filename 

DTW' (ft) I DTWDate 

309.05 I I 0/02/ 17 

Casing Information 

SGW-61319, REV. 0 

699-31-50 (C9737) 
Log Data Report 

C9737 HG-NM 20 17-10-05 - -
DTW Source Drill Date 

HII 09/25/17 

Diameter (in.) 

Site I 200-UP- I 

Total Depth (ft) I Depth Datum 

467.5 I Ground Surface 

Casini! Tvpe Drill Type Stickup (ft) Outer Inside Thickness (in.) Top (ft) Bottom (ft) 

Welded Steel Air Rotary 1.6 IO 7/8 IO 1/4 5/ 16 -1. 6 10.56 

Welded Steel Air Rotary 2. 1 8 5/8 8 5/1 6 -2. 1 462.2 

Borehole Notes 

The onsite geologist provided the total depth and casing depth. The logging engineer measured casing stick-up and 
casing diameters . The maximum logging depth achieved was 464 ft. Zero reference is ground surface. 

Logging Equipment Information 

Logging System Gamma ILD Type 60% Coax ial HPGe (SGLS)2 

Effective Calibration Dat.e 0 1/26/20 17 Serial No. 47-TP-322 1 IA 

Calibration Reference HGLP-CC- 150, Rev. 0 Logging Procedure SGRP-PRO-OP-53023 , Rev. 0 

Logging System Gamma IHD Type He-3 (CPN 503 DR) NMLS3 

Effective Calibration Date 02/23/20 17 Serial No. H3 10700352 

Calibration Reference HGLP-CC- 15 I, Rev. 0 Logging Procedure SGRP-PRO-OP-53024, Rev. 0 

SGLS Log Run Information 

Loi! Run 4 s 6 7 Repeat 

HEIS Number 1020088 1020089 1020090 1020091 

Date I 0/03/ 17 I 0/04/ 17 I 0/05/ 17 I 0/05/ 17 

Logging Engineer Fel t/Spatz Spatz/Felt Spatz Spatz 

Start Depth (ft) 0.0 1 122.0 324.0 416.0 

Finish Depth (ft) 123.0 325.0 1 464.01 462.01 

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/m in) NA NA NA NA 

1 depth to water inside casing 
1 Spectra l Gamma Logging System 
3 Neutron Moisture Logging System 
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Loe Run 4 5 6 7 Repeat 

Pre-Verification 
C9737 ALD20l 7 C973 7 ALD20 I 7 C9737ALD20l7 C9737ALD20l7 
l003AVOOCABI I 004BVOOCAB I I OOSCVOOCAB I I OOSCVOOCAB I 

Start File ADOOOOOl BDO l 2200 CD032400 DD041600 

Finish File AD012300 BD032501 CD046401 DD046201 

Post-Verification AVOOCAAl BVOOCAAl DVOOCAAI DVOOCAAI 

Depth Return Error (in.) 0.0 1.0 high IA 0.5 low 
No fine gain No fine gain No fine gain No fine gain 

Comments adjustments adjustments adjustments adjustments 
made made made made 

NMLS Log Run Information 

Loe Run I 2 Repeat 3 
HEIS Number 1020092 1020093 1020094 

Date I 0/02/17 I 0/03/17 I 0/03/17 

Logging Engineer Spatz Felt Felt 

Start Depth (ft) 0.0 30.0 247.01 

Finish Depth (ft) 248.S 61.02 309.53 

Count Time (sec) IS IS IS 

Live/Real R R R 

Shield (YIN) N N N 

MSA Interval (ft) 0.25 0.25 0.25 

Log Speed (ft/min) NA NA NA 

Pre-Verification C9737AHD20l7 C9737AHD20l 7 C9737AHD2017 
I 002AVOOCAB I I 003BVOOCAB I l003BVOOCABI 

Start File ADOOOOOO BD003000 CD024701 

Finish Fi le AD024850 BD006102 CD030953 

Post-Verification AVOOCAAl CVOOCAAI CVOOCAAl 

Depth Return Error (in.) 0.0 NIA 0.0 

Comments None None None 

Logging Operation Notes 

A centralizer was install ed on the sondes. 

Analysis otes 

Analyst P.O. Henwood Date 11/02/17 

Reference( s) SGRP-PRO-OP-53040, ~ev. O; SGRP-PRO-OP-5305 1, Rev. 0 

A casing correction for a 5/8-in. thick casing was applied to the log data to 10.5 ft and 5/1 6-in. for the remainder of 
the borehole. 

A water correction was applied below 309 ft . 

SGLS spectra were processed in batch mode in APTEC SUPERVISOR to identify individua l energy peaks and 
determine count rates. Concentrations for the SGLS were calculated in an EXCEL template identified 
as ALD20170126 using an efficiency function and corrections for casing and dead time as determined by annual 
calibrations. 
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An interpreted data set was created for this borehole. Depth overlaps from consecutive log runs or where two 
casings existed were removed from 122 and 123 ft and from 324 and 325 ft. This results in a data set where only 
one data point is presented for each depth. 

NMLS data are reported in percent volumetric moisture content from 10.5 ft to water level al 309 ft. Data are not 
reported from the double-cased interval from ground surface to 10.5 ft. 

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

Results and Interpretations 

No manmade radionuclides were detected in this borehole. 

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

The KUT and moi sture repeat plots indicate that the respective 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 (150-310 ft) 
Natural Gamma Logs (310-470 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 (0-160 ft) 
Total Gamma & Moisture (150-310 ft) 
Total Gamma & Hanford Gamma Unit (0-480 ft) 
Repeat Section of Natural Gamma Logs (416-462 ft) 
Moisture Repeat Section (30-62 ft) 

'Hanford Gamina Unit 
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This page intentionally left blank. 
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699-31-50 (C9737) 
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699-31-50 (C9737) 
Natural Gamma Logs 

4
°K 1461 keV 
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I I Huntington 
Ingalls 
Industries 

699-31-50 (C9737) 
Natural Gamma Logs 

4
°K 1461 k V 
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699-31-50 (C9737) 
Natural Gamma Logs 
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11. Huntington 699-31-50 {C9737) 
Ingalls . 
Industries Repeat Section of Natural Gamma Logs 

4°K 14 1 k V 416 -r---.--....--'-,---+ • ...... t--,..._-,---, 

I I I I 
I I I I 
I I I I 
I I I I 
I I I I I I I 

421 ---1-- __ _j ___ -1----!---L- --1----1--- 421 
I I I I I I I 
I I I I I I I 

I I I I I I 
I I I I I I 
I I I I I I 
I I I I I I 

426 ---f- ----l--- -+--+-- -1----1--- 426 
I I I I I I 
I I I I I I 
I I I I I I 
I I I I I I 
I I I I I I 
I I I I I I 

431 ---r- --i--- --t--t-- ---j--- 431 
I I I I I 
I I I I I 
I I I I I 
I I I I I 
I I I I I - I I I I I I I 

©436 ---,-- 7--- i---r--r- -1---7--- 436,,_ 
~ I I I I I +-' 

Q) 

---- I I I I I I ~ ..c I I I I I I ----+-' I I I I I I 0.. ..c 
Q) I I I I I I +-' 

0441 I I I I I I I 0.. ---,- --i--- -i--,--,- -i----i--- 441 a.> 
0 

I I I I I I I 
I I I I I I 
I I I I I I 
I I I I I I 

I I I I 

446 _..l __ L_ ___ I ___ 
446 

I I I 
I I 
I I I 
I I I 
I I I 

I I I I I 
451 -1----!---L- ___ 1 ___ _j ___ 451 

I I I I I I 
I I I I 
I I I I 
I I I 
I I I 
I I I I 

456 ---1----1-- -1----l--- 456 
I I I I 
I I I I I 
I I I I I 
I I I I . I 
I I I I 
I I I I I 

461 ---f----1- --t---t--- ---f--- 461 
I I I 

0 5 10 15 20 
I I I I I I I I I I 

0.0 0.5 1.0 1.5 2.0 

pCi/g I pCi/g 
0.0 0.5 1.0 1.5 2.0 2.5 3.0 

pCi/g 
Zero Reference - Ground Surface 
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699-31-50 (C9737) 
Moisture Repeat Section 

20 

Moisture 
___ _] _________ _ 

I ____ _] _________ _ 
I ___ _J _ _ _______ _ 
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I 
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WELL SURVEY DATA REPORT 

Project: Prepared By: 
Neil P . Fastabend 

Company: 
CHPRC 

Date Requested: Requestor: 
11/02/17 Matthan G. Wilson (CHPRC) 

Date of Survey: Surveyor/ Company: 
11/29/17 Lawrence B . Munnell I CHPRC 

Description of Work: Horizontal Datum: NAD83 (91) 

Obta ined final survey coordinates (C/L Vertical Datum: NAVD88 
Cas ing) and elevations of OP- 1 Well C9737 
(699 - 31 - 50) located on southeast s ide of BC Units: Meters 

Cont rolled Area , s·outh of 200E Area. Hanford Area Designation: 600A 

Coordinate System: Washington State Plane Coordinates (South Zone) 

Horizontal Control Monuments: 
Washington State Reference Network 

I 

Vertical Control Monuments: 
HSWB-074 (COE) and HSWB-075 (COE) 

'lVeH ~D Weil Name Easting Northing Elevation 

C9737 699- 31 - 50 574751.16 132959 . _20 C@nter o f Casing 

216 . 737 Top Inner 4"SS Ca.'ling, N.Edge 

217.032 • To;:> Outer C.:as i ng,N.Edg e Stamped "X" 

216 . 222 • Bcas.s Survey Marker 

Notes: 

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

Equipment Used: Trimble RB RTK GPS 
Trimble DiNi 12 Level 

' 
Surveyor Statement: 

-- .. ,~ ......... .. -,,.. -
I I Lawrence B . Munnell , a Professional Land ~c"E B. Mt, 
Surveyor registered in the State of Washington ~~ 0fWAs1' (Registrat i on No . 16216), hereby certify _r,f~o~ ~ this report is based on a f i eld survey 
performed oy me, or under my direct 
supervision. 1~ . 0 

~ ~ i;21~ I 
u}, ~GIST£. 

"-ll•f1 OJ\r-41. ~ <;; .. 
PagA~ 1 A-6003-659 (REV 1) 
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Photo Log 
 

    
0-5 bgs        5-10 bgs         10-15 bgs            15-20 bgs 

 

    
20-25 bgs      25-30 bgs         30-35 bgs           35-40 bgs 

 

    
40-45 bgs      45-50 bgs           50-55 bgs             55-60 bgs 

 

    
60-65 bgs      65-70 bgs          70-75 bgs           75-80 bgs 

 

    
80-85 bgs       85-90 bgs          90-95 bgs            95-100 bgs 
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         100-105 bgs               105-110 bgs                    110-115 bgs          115-120 bgs 
 

    
        120-125 bgs     125-130 bgs        130-135 bgs           135-140 bgs 
 

    
        140-145 bgs                145-150 bgs        150-155 bgs         155-160 bgs 
 

    
         160-165 bgs    165-170 bgs         170-175 bgs          175-180 bgs 
 

    
         180-185 bgs      185-190 bgs         190-195 bgs         195-200 bgs 
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         200-205 bgs    205-210 bgs         210-215 bgs         215-220 bgs 
 

    
         220-225 bgs     225-230 bgs        230-235 bgs         235-240 bgs 
 

    
         240-245 bgs     245-250 bgs        250-255 bgs        255-260 bgs 
 

    
        260-265 bgs    265-270 bgs        270-275 bgs         275-280 bgs 
 

    
        280-285 bgs     285-290 bgs        290-295 bgs          295-300 bgs 
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        300-305 bgs    305-310 bgs        310-315 bgs         315-320 bgs 
 

    
        320-325 bgs    325-330 bgs       330-335 bgs          335-340 bgs 
 

    
         340-345 bgs     345-350 bgs         350-355 bgs        355-360 bgs 
 

    
        360-365 bgs    365-370 bgs         370-375 bgs          375-380 bgs 
 

    
        380-385 bgs    385-390 bgs        390-395 bgs          395-400 bgs 
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        400-405 bgs    405-410 bgs       410-415 bgs         415-420 bgs 
 

    
        420-425 bgs    425-430 bgs      430-435 bgs         435-440 bgs 
 

    
         440-445 bgs    445-450 bgs        450-455 bgs         455-460 bgs 
 

  
       460-465 bgs 
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WELL DEVELOPMENT AND TESTING DATA 

WelllD: l.°t1~1 I Well Name: (.,C:,C,- ;1-S-O I Date: 11·i·lt 
Location: ~1....:.. S£ tl e~ 

Reteri'nce Mea;ur{ng Point (unless otherwise noted): TOP OF OUTER CASING (TOC) 

Has the well been surveyed? OYes (lj/Jo Does the well have a cement pad? Oves ~o 

Initial Conditions 

1 C V Protective (Outer) Casing ~ 

Start of Job End of Job 
A I 

STATIC WATER LEVEL: j r Ground Level or 'r--... 
Date: t1-~•\1 10'1, 1,~ ,.,,~ Pad Surface '--Permanent Ceslng 

I 
Date: - - -

DEPtH TO BOTTOM: 'i.S'S-' Ar:: 

Date: I\ ·Y · r1 ~q1, J' NIA- B= ~.os-' 
Date: - C= ,.<;O' - - _, 
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) 

,1,.s-z.., t/.r. S' ,s-.12.. i,~ 2.lD1 o~,s- l~S1 \V o.zz 

Total Pumped: 212.D --'' • - -
Pump Model: ~~x 1'¼ld.""D PL 112A 
Troll Serial Number and Pressure Range (PSI and depth): '-\'v~5°" 10m 
Comments: ~o ,,e,-c.c. .• -~~ ~ I : C,D\1~1- J.e.v:·~1. - \\-\-U>l1 

+L .,,,.,, ~"o ~ ~. 
C'l117 _ dw~11+'2 _ ll-~-u:>•7 ~ \2\,lr'7 

~.\,,v..J ~ ~ ~ 
Prepared By: 

~Rfa-lMd~ ~\vslt-'\.. ll-1 -n 
Print Name Signature Date 

Reviewed By: 

i,ni ~tki-ltli' 
.,.. PrintNafe JW~~ ~::ti!~ 

Dai 

For Office Use Only 

OR Doc Type: WMU Code(s): 

Page 1 of 1 A-6005-205 (REV 2) 
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WELL DEVELOPMENT AND TESTING DATA 

Well ID: C9737 Well Name: 699- 31- 50 I Date: 11-9-17 

Location: 2 mi les SE of Ecology 

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

Has the well been surveyed? OYes @No Does the well have a cement pad? OYes @No · 

Initial Conditions 

Start of Job End of Job 

STATIC WATER LEVEL: 

Date: \\-'l-11 309.6 309.6 

[rn ,,-- Protectlva (Outer) Gasing 
/ 

Ground Level or , 
Pad Surface '-Pennanent Casing 

r- J 
Date: 

DEPTH TO BOTTOM: 
A= "i -5.S' 

Date: 
\\-'\-\7 397 . 1 397.1 B = _ l:_ 0 s_'.._ __ _ 

Date: C = 1.so· 

Intake Depth Specific Capacity Troll Depth Turbitidy (NTU) Pump 
(ft bgs) (gpm/ft) (ft bwt) Initial Final Start 

365 . 77 14.6 56 . 17 4.96 2.81 0700 

325.70 11.8 16.15 98 .1 3.2 7 08 25 

-~,. 

l 

Total Pumped: 2 , 986 gallons 

Pump Model: Gr undfos X Model D P2 1729 

Troll Serial Number and Pressure Range (PSI and depth): SN: 403065 Depth : 70m/2 3lft 

Comments: 

Interval 2 continua t i on from 11- 8-17 (3~5-1~) 

Prepared Eiy: 

T"'t: cn1, _Jc.Ji co,.•. _ J1,,., 

C11t"l - ~ J _ l.tS. 7 

James Pa.tterson 
Print Name 

Reviewed By: 

OR Doc Type: 

/ Signature 

For Office Use Only 

WMU Code(s) : 

Page 1 of 1 
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-
Pump Pumping Rate Maximum 
Stop (gpm) Drawdown (ft) 

0740 9 . 9 0.68 

1152 10 0.8 5 

11- 9-17 
Date 

\'l- hln 
Date 

A-6005-205 (REV 2) 
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Appendix E 

Well Documentation for 699-30-73 (C9636) 

• Well Summary Sheet for C9636 

• Borehole Log for C9636 

• Geophysical Log Data Report for C9636 

• Final Survey Report for C9636 

• Photo Log for C9636 

• Well Development and Testing Data Sheet for C9636 

E-i 
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WELL SUMMARY SHEET I Page 1 of 3 

Well ID: C9636 Well Name: 699-30-73 l Start Date: 10/11/2017 
Project: 200 UP-1 Location: 0.75 mi N of Rattlesnake Gate I End Date: 12/6/2017 

CONSTRUCTION DATA GEOLOGIC/HYDROLOGIC DATA 

Description Diagram Depth Graphic 
in Feet Loa Lithologic Description {ft bgs) 

~W,:_;_A-'--0=-e=! p=--=t:;__:. o::.,;,f-=E=co=l-=-o=QI vL-T-'-=a=1 q"-': B=K-=-=G=-0=6=5~__,_...,.i i 11..)_'._:_ 
Surface Construction: _ -y" O - ~ i:>; :' 0 - 30 ft: Sliahtlv Siltv Sand [(m)S] 
4' x 4' x 6" Concrete Pad with brass IY~ rg? ' f-,' : :_,.::':": 

~~~:Vr:~:k(~~;;.~~;tective 1 "~/.f'/1---:0....,t~~,,,_:,. : lS~t fi-:1~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
8" C.S. Wld.Joints = 399.76 ft bas ((ft, ~ , \i/:/-): 30 - 50 ft: Sand [SJ 
TemporarvCasina Depth: ~ -

1
~A ; , ·,~' 

=~:~~~~~::ell Materials i .:. : = ;i111 ; ........ 1---_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_-_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ --i-1 

~c~~::~:; ~~9~~:: :,as ~. -f so = ZJ_ so -140 ft: Sliahtlv Siltv Sand [(m)S] 

Well Completion Materials: ,m rd _ :""'.""':-·.·: ...,;· ---------------1 ~~;;tn~::~~:o ft bas ~ - i : 75 -:>..·:~}:.·}--------------1 
Bentonite Chips ~ ~ : = ~ ;-.}·\ l---------------1 

"":'-=:"""i..::.:t==n.:.:..~t=-=esc..::;;.:..;l~=~-"--;~,_O_f_t_b_,q_s ___ ~ , r ! : =' ,: .... _i--_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_--:_--:_-_-_-_--:_-_-_-_-_~ 
13.00ftbqs-219.95ftbas ,A ~ ! l00-.:.: . . -: .·.:-··1-----------------l 

(Continued on oaae 2) ' ~ ~@ ! {\:.t_\:-:-·_.·::1---------------~ 
) ii) ~ i ~ ·-

All 8" temoorarv casino comoletelv 
removed from around 

aos - above qround surface 
bqs - below qround surface 
Reported By: 

Andrew Raulerson 
Print Name 

OR Doc Type: 

~ - ~ ' - ,: :~·.: ·f-----------------1 

rl T ~ = i- :·:i,\/...:-J--------l 
~ i 1 125- ~-.i_ •~-:...-:::·.l-------------~ 

-2\;·~(r--------------
~v,~·:· ~~«- , -~:~:. :~~/~:·------~ /~ ~ ~<":i 140-165 ft:Siltv Sand [mS] 

150-=~- -:·_\-t1---- ----------~ 
~ ~ 

a I 
-"'":--=--- ·-

- -~-~--------------~ L .. ..' ,"":"" .· . . 
•: :~.:-. - : ~ -':: . ~. f--------------~ 
-~- .::-.:-.·. 

175 
-f ~-~ 1 65 - 195 ft: Sa ndv Gravel [sG] 

•:,:o,•,,'.t:S ,: A 

Staff Geologist 12/11/2017 
Title Signature Date 

Title 
11:( iol lJ 

Date 

For Office Use Only 
WMU Code{s): 

A-6003-64 3 (REV 2) 
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WELL SUMMARY SHEET I Page 2 of 3 

Well ID: (9636 I Well Name: 699-30-73 I Start Date: 10/11/2017 
Project: 200 UP-1 I Location: 0.75 mi N of Rattlesnake Gate I End Date: 12/6/2017 

CONSTRUCTION DAT A GEOLOGIC/HYDROLOGIC DAT A 

Description Diagram 
Depth Graphic 
in Feet Log 

Lithologic Description (ft bgs) 

WA Deot.of EcoloavTaa: BKG 065 : ; ~ ~ : 175 _ ~:·i//::165-195ft:SandyGravel[sG] 

1-:-~-~~-a-S~-e-Rn-i:-e~_e_l_l M-a-te-r-ia-ls-: ------i ! I i i iJ _,,::-----------------1 
-~~~~---------, · C - V _ _ .--:7'.-=:--=- : . 

~;,~~ ~t:~~l~~::~~:l~~:~ot screen ! ' ~ f 
1 

: 200-= i~ 195 - 220 ft: Gravelly Silt [qM] 
229.09 ft bas - 264.83 ft bas x x , : ~0-0 

4" ID Stainless Steel sumo ! : k /.__,xx j ! 0_ 0_0

;-: -~---------------1 
1-2-64=.~8=3ft~b~,a=s=-~2~6~7.~8~3~ft_b .... 1a-s-----1 1 ~ x x I 1 ~ -:=- .;-_ 
1-"=-><--'-'-"'~'--=:,..,<--==-'-==--'-''-=":,..,<--- --J i ; ~ x ! i - ~-=---=~-- ---- - ----------1 
1-W_e_l_l C_o_m_p_l_e-ti-on_M_a-te-r-ia-ls-: --- : ~i :;. i [ 

225
-=r-!,~~"'"i""'-~;;=;-. -~,...-- '1-2_2_0 ___ 2_3_5-ft-: S-i-lt-vS-a-nd-1v-G-ra_v_e_l -[m_s_G_]---1 

rc(C.:o=n::t~in:::u::e:-;drif:--:-ro::m~p_a-"'g'-e_2~) ___ 7 .;..., ,._, H\~::_ •llll~·:·t~.:: bly~; _ ~t~r .... · _____________ _ 
1-B_e_n_to_n_it_e_S_lu_r ..... ry'--- -----, :

1

• J· 0 ... Cs -:'-.:.:.static water level at 230.94 (12/6/2017) 
13.00 ft bgs - 219.95 ft bgs , · h~§t-= 235 - 240 ft: Sandy Gravel [sG] 

l 

1-B_e_nt_o_n_it_e_P_el_le_ts ______ ---i I i ~-~ 240 - 390 ft: Gravel [G] 
219.95ftbqs-224.15ftbqs ~ 

i ; 250-o~ 
1-;-~~-~-~5-

5
-:~-i~-~q-!a-_n_2!-7-.5-0_f_t_b-qs----i I; ~~~L::-· _1----------------1 

~~~6s~1~~::~~71 .39 ft bqs · ff&fi( : : -~~~-~::s:~:~~!.;,: 4": ---------------1 
Bentonite Pellets x:x x ?< ix ' 275-?1'2·-:,;ro119.~-~c---------------l 
271.39 ft bgs- 280.25 ft bas xx x;x xx. 4~1 

Bentonite Chics ) :~ >~(,:, 
1 

~?:,:·;:_~-:~~~~~~~~~~~~~~~~~~~~:.~~~~~~ 
280.25 ft bas- 290.75 ft bas -i<~n<-: II, ~1-0•~0 °_i~_ •_s 

i-,;;c.B..;;;.e'-'-nt=o-'--'nc..;;it..;;;..e..;;;..Sc..c,lu-'--'rr..,__v _____ ----1 i ~~: -~ "' -~ -. 

~:~:05n~eb~;l~e~~O.OO ft bas t ~"1r~it_• : : 300-f~~-~-. ~~~•-_oc.Do. ~•-6_5_:.:1-·_;:~~~----_-_-_-_-_-_ -_ -_ -_ -_ -_ -_ -_ -_ -_- _---l--1 

300.00 ft bqs - 300.00 ft bqs ~,, ,. 

:s:en:t:o:n:ite::s1:u:rr=v============= ' , ti .. ~ r,· ~-~ ; '. 
300.00 ft bas - 402.30 ft bas ~~;~ . i ! : ~ -°$ 

f=-=.=-=--:..=-=-.;:,=_----'-"=-"-'-=-=-.;:>=--- --J ,..-:.o,...-i. ~ - _' .. l --------------

((ontinued on oaae 3) , S:--df~ 325- o~v:.~-~-•o.~ __ (1-----------------1 

All 8" temoorarv casino comoletelv 
removed from around 
aas - above around surface 
bqs - below around surface 
Reported By: 

Andrew Raulerson 
Print Name 

OR Doc Type: 

o_C,o,Q.::-t"'i·Ci----- -------------1 

~~~;j . =~Dt~ 
/ ~j i ' :~:~-~n--_;,,-~========== 
~rtf~J 1 350 ~ 

Staff Geologist 
Title 

~(lf._ __ 
~fC 12/11/2017 

Signature Date 

Title 
\y-u/17 

Date 

For Office Use Only 
WMU Code(s): 

A-6003-643 (REV 2) 
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WELL SUMMARY SHEET I Page 3 of 3 

Well ID: C9636 / Well Name: 699-30-73 / Start Date: 10/11/2017 
Project: 200 UP-1 / Location: 0.75 mi N of Rattlesnake Gate / End Date: 12/6/2017 

CONSTRUCTION DATA GEOLOGIC/HYDROLOGIC DATA 

Description Diagram 
Depth Graphic 

Lithologic Description (ft bgs) 
in Feet Log 

WA Dept. of Ecoloqy Taq: BKG 065 ~If 350-~ 240 - 390 ft: Gravel [G] 

d 
o~- ·. 

-~ . • 
Well Completion Materials: ~~.~ j - IC 

~ {Continued from paqe 2) ~ 
-

Bentonite Slurry ~, ·• 
-~-'-0 ... 

300.00 ft bqs - 402.30 ft bqs 375-~ 
J~, ~i ; 

,pfa ; ~ :~~-~}f, 390 - 395 ft: Sandy Gravel [sG] 

~~~~ 
__ ,._ 

395 - 400 ft: Silty Gravel [mG] 400 
"(":; ~"<:> C 

~ ' i,M ---
i ' 400 - 402.3 ft: Silt rMl 

t -
I !. ' -
'. ; - TD = 402.30 ft bqs 

-
' ' -

' '; -
-

' [ ; 

; ; -
; ! ; : ' -

' 
i -

'' 
j -

. i ! -
; -
. ' 

; i. -

-
' 

-

: 1 -
' ; 

i ! 

: -
' -

' ' ! -
All 8" temoorarv casina completely ' 

: ! '; -
removed from around ' ! 

; -

I ' -
bas - below around surface : ! ' 

-
' . ' '' 

Reported By: M- a,Q__ Andrew Raulerson Staff Geologist 12/11/2017 
Print Name Title Signature Date 

Reviewed By~ 

n<)f lL ~✓ ~1ls~½ 1-J"U>1l7 !iii~~ I~ - Print Na;;-- Title Date 

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

A-6003-643 (REV 2) 
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BOREHOLE LOG Page I of -1.l 
Date: JD./J•l7 

Well ID: C'lu',u !Well Name: '9~'1 ~10.:,3 I Location: o:is...: >_t\-\, IJ tiL '., IA.~-

Project: 'l,t7T> '• (J f' -1 I Reference Measure Point' G,~ 5'.w-J..q_ 

Sample Oescdptio•· Commenfs· 
Graphic Depth of Casing, Drilling Method, Depth (ft) Sample Sediment Classification, Grain Size Distribution, Color, Moisture Content, 

Log Sorting, Angularity, Mineralogy, Particle Slze,Reacllon to HCI, Other 
Sampling Method, Sampler Size, Water 

Level, Other 

0 
o'- -30' ~ g .~J.-1-1 ~ ~ ((~)~) 'nw!. ~ Q..t:-... ~ w\ 

' . .. . r:,•~s· : is-!~ H</,/4 11.'.f.t, . .. ~•. ~ ('10%,,J,0% i~ ~\ i' ...,. +;: ~ 
~ 

I - -· .p). lt~futtl (' ....l-:-,4v'.: ' .. fl'll ~-trJ ~J.. UH-ll, .• ~c,J,. I""" . .o ·.1 +t VN>6t , . . . -
1• 1?12. ti 11 ~..,.1z ..,,,,.,ic.h br~'I'\. IC\CY'~ ~A ..1.... ,. 1t1N2'U)1 ''-:-'. J~ .. 1....,1 \4,(.,\ ,..,._ - , I . .... V V 

( ' ' ' -
~s. - .. 

) J , 

( • I 
i;' •to': 11'!. ~ t1¾ v.-hl.,. .-J, ~ f 1./0°/orvi / ,k·\. · .. JQ ~, - _ \, 

, . ' IPO°lf ). v,,c.1) ltt<-W1/ ,L,.,, ...... tt(..I .,.,h,. '10 '-Ul dz. - . , 
€M--. ::L ~,a.,,.,... ,.,,,,1-~ o0/.1 ,< l,orvc. (s.M). ,.__. ' ~ J e. \'D' -, T'!I- --•'-Y' -

' ' 
. , 

- ::,_~' 

10 
G, 

, I 

,o' '/"11
: If'/, ~ ·rt¼ 116' .~ rNJ.. ~---1. f'~o•f.,,.,. I ·cJrwd e IS' i ' .It< - _, 

-,o'/..P' l •j• -~ .-'.. .,. .t._ .... .1.bL., ( rnlA..1'. S',... ... ') • ~ - ~. , -'-· t,\(, \ r-. ,_.,. SI\A - I ~ ✓ 

- . ,, 

,r ei.s L ~ 
I , V I 

•s-/o ~' IS"/. 11f n .... NUJ """"'j { 14n°L ... j Ar~~w' - ·, 1s1 ~u,• t - l . 
lno•J;,f) · -

- j W'\..o \.u'..I ,ri,,.,. • r ..1..t1-\' SAPt 
' ~ -• ' 

. . 
' •' -

4 . ' 
- • 

a..~ -· I 

U> ' . ' ,;.;•1, ~' iS'L -1_.f 11 • o1r. ~ ( '-'.S-o/.iw. I A 1 •_ .Jf.d25' . 10•-zs·: ' , ... - -- r • ss-lo f) · - , 
I . ~A-~ ' - .. , - , .. , - . 
I:.-.> - I • 2f ~~- ,. I.,..:' 
' ·z~•·~D', 10%"'t.J.J- &10~ v.L .. v,o< .<---J ( 'to0lo""' I ,~, J_·r<-J e .3D. 

✓ - . 
lao'Jo./) · sAP.. -

r • - - I 

✓ ' ' - I 

I 
........ 

- , , 

G. .!i.. 
,..::._ ., ' J..n'- m' . SIIV'r,J.. (S) 

'30 . 
; ' ~o J~s·: 3¼ ~ 'i5o/. (If'-..· v,ui ..,._,e ((,5'/oM / ,1-)• ••I! e 3-f' ' • - - ,_, 

~•l • .f) a.,,W,11 ( """~ 'f rw. ... ) • wtJ..l~~J.. . . • 2•/- ~ . .t. . -
' '. ' ~ ... ~SI.lb. ,n.1. . k-i.t {\,CJ~\ rD'\ lO '<it L\li 'b,w( '1"({,iW - • . V ,. II ' 

- . . . -. ' 

R~y~ - ~~~ -M-LA ID·{l · 11 w-.s.- _/ 

Print Name Signature Date 

~r,ey~d Byi,,/ -~ I ptogisr (PG) (&//A ~/7- /1)--32-· l~ · c 'JTi . t:)17 tr7 rA P., - PrlntNsme ti s1g,;aJureJ Date Title 

For Office Use Only 
OR Doc Type: I WMU Code(s): 
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SGW-61319, REV. 0 

BOREHOLE LOG (Cont.) 
Page _2._ of _J1_ 

Date: lO•I\ •n 
'Nell ID: C "\It 3'9 I Well Name: CA"-~ - 1~ I Location: 0 ,"7S vw.. ,.) d i .....m.....-lc..c C..n:.. 

V 

Sami::ile QesQdi;1tio•: Comments: 
Depth Graphic Depth of Casing, Drilling Method, Sample Sediment Classification, Grain Size Dtslributlon, Color, Moisture Content, (ft) Log Sorting, Angularity, Mineralogy, Particle Size.Reaction to HCI, Other Sampling Method, Sampler Size, Water 

Level, Other 

~s (:\ .~ • I • '-n'- rn' : ~J. (S) ~ ~~k4 'Ku>. wl • J • ) . . . 

Cic.-•fo -~ -_ v,v<. s...__J ( uo"l.iwi I g" et,~~ -t," ~ ~ - / - j !,S' ·'11>': l. -/, ..:-U- . - . 
'10"/o-f) 2¼ "•hi,-~ o~I...... f--.. 2~ ........ ) • .,_A_j }..,- I. ~ •• Ip 'fO' - I . 

' . 
~ .. c:.J., ........ . - s.J,, n.,C, .-1,y~ - H-l.J --- 10'-M.-., 

• I -

"'" 
'J\..;lo ..... .., ,. 

• J . - ' II I 

'to 
(.;,,.<: I . t - • ,_ J ~ '-IS' . J '-11>1-ur': 2"/. ~U, 1 31)/~ c.r!. - 11 , c:A~ s,,.__,J__(t,O"l.n.l . - . 

' 41>t f) 's-1. "·"" - 'v.u-~ .... J..btL.t r~.,. :w .... __ ,. ~ttPr . I -- , J 
(c,._. ~ .J.-'\ 

. 

- ' ' J 
'-

, . .. - -';. , 
~f e,.~. . , 

j . • J c.1~• -sv 1 : g•/,~, t.t2•/ .. ~ ~~ -u-~("ltfl,~1110"/,f) . ,LI .... , J e g;· -- j 

tn'<f. sh c.. ......... ;,c~ ~.,, · re# SAi-+., . . 
\NJU ~JI - ' ' . . ' 

; - r 
I - ; 

~ - C,.~. I . . g-j _ \'-\0) . ¼Jd.Lt.. CJd:u ~--.J L (ri,,)SJ JD I . . 
, ' c:n•-n· : is•/,. C:li . ir-/o \,.~ - , ... 1 c,o,,.,J h,-,,•/u.,./ L l.~~ P, SS"' 

# 1•• - --- ..,,. - , -

~oo/r-t) . "'"',. f.ru+ , j ( M ~ Ui..l -., 
<;;hl, ,Ou',-,..,,. - ~ ..... h. ,,,.,.J .I,,. . ! , - .. 

,o'i/t s-lz. ~.;~ ~ b... , ..... ,_,,. 
I , ,, _, r"~~ - - • . ,· 

"✓ - • - .J"1 1 

ss Gi. ~ ., # 

) 

' " <;_',,I •(o01 I n'1o~ S'W. "~. - v. us CJJi.rJ. ( so'/ .. ~ Is»¾ ~ e u o , ( 

- .-1 .f)· IO~i.. s-1. honu ~ ✓ f. (+- s Pt f>.-- .,~ I -. I - I -• . I - . ~.s. -bO , .., , . - ~d -us' : lto0/o ~ i I.\ t. ".fn . ,.f ...... Sft\r.J. ho•/o~ I l -~ - .J) € l,S' • - . .. 
io•M)· wU.k H-Cl , ~ .. ,D'f~ s-h red -- ' ~.si-.. - , ., . , __, 5A~ 

. - I > 

I V • 

- -
(oS' ~ . .s. .,, 

• • • 
1.Ji(.' - ;r;/ : ,,,.,. wJ j1'/~ "~· - n.J. . ~! lt.to0/~vi-. I 1 . .1-H: ..1 e 10' , 

~) -
IAn•),,P) • • . ' ,,. \0 S~A - ,, . , . 

- ~" - ---.. ' . \ 

- I • I 

6.s. 
. 

' 10 . - ' I'., \. ' -id-, .'i' : 20•~ ~ 80¼ v.~ . ~ ( cD'/.,~JSOi,.P J; ,-'?. ,; ,. . _, e! 1S' 
- .._. 

, 
I .. U SAA 

, . - ,- ' . . 
-

'-: 
. , 
-

ReportedB~ 

Awl,vtA.-J WlM- ,h.._f't-&nl: .. · :~ IJ.dL (D· l/-11 
Print Name Tit(# Signature Date 

A-6006-993 (REV 0) 
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SGW-61319, REV. 0 

BOREHOLE LOG 
Page ...3__ of Ji. 

(Cont.) 
Date: IO . tl , / 7 

Well ID: C'ilo1>u I Well Name: lo'\l, -3D·'71 I Location: 0.1S" \'\AA .t..) 4.. ·,2 ~ h: 1 •-A~ 
V 

S1mi12le Qescd12tio•- Comments: 
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,Reacllon to HCI, Other Level, Other 

G.s. .. ,a-,' - 1401 , .f,{,;J.::JL r.H~~ J~Jt,,,,.>S7 U.... ... l J...N' ( K. ~ ~;... w\ 
75' - . 

. • I • 
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' . I'\"~"'-· A• ~ ·rs1tPr) . 
. - . -

4 ; .. .-
' - ,-. , 

• .J 

' . --
G.S. - . ' 85' . . 11,. C:11- "69°/, ... ~.- C.(S. ~ ( '-tvo/o .~. J ... ...!1 ~ 1/Y - t~•-~o': - 4 , - \.vi l lo011/.-r) · .... o. ~AA-- • J , 

I . , - --· • I < - -
°10 

f,,~. , . 
' . , 

IQ~ -C\., I, ).o°l, .t."ti w¼ ..,.fn. -.,,._,jf..51>'/o.,../S1>%f A I • --Jl e 'fJ'' - ,-,, .. -~ . .t ~ , ,. SAA--
~ 

r .. 
- ,..... . . 

' , 
I . -

t.:..( . -· C\S' r ,. .... .. . 
1\--S-' -,oo' : 111~ t.iAr 81% lol , f;,,-~ f(,Vt'-J. ( ~ 1/6 .,.,.. I ,L~L.~w e J,Jl)' --

' 
. , ID(!/. p ). ~o'-'~ ~h f.>,,vwh n~f- sPri . - I 

. 
r • -· - ., . 

- ~- . 
'-, .}. 

. 
100 

, ... . . 
!' .t . _I) (2, 10.S' . - . ,oo'-105' 1 ,~·, .. ~ 'i~'i "· fn . ,/n. s·-d('-(d/.t .. i - ~ 

( 
. 1woJ.p) • ,,U ~A-A-.' 

. 

-- . -
.. ✓ ( . 

. - , ·- ' - ( . -
A,i 

. -
'OS-: .. ,, ' -· 105'', 111?': 1u%~. f'i'/4 V fr. ' - ""'j , SwnJ( t:IJ'/4 .L,,1,,: .. 1> Q, \\D' ; 

- ~ 
, .,,,_ 

~ P\, stt/4.P): cJJ SA-A-. 
. 

r . . 
- - ., . . , 

... ✓ - ,. 
- ,, .. -;-

6.~. . 
J 

\lb 
. 

' , .. 
110' -, ,s' : 11°/, cJ.:l' , '(.'1'/~ v.~ .- tv-<~, ~ (3>%iw .~(.,tA. wt/ {-::> \ ,s I , -- . .., . , .sl)tt,. o.CR tft~ '- • ,, . 

- , -· \ - ' 

' ) 
\· ,, 

- . 
ReportedB~ 

S1AW c,~ ~tk )Q· I I ·IJ )r,,JxfA,j IV'-
Print Name Signature Date 

A-6006-993 (REV 0) 
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SGW-61319, REV. 0 

BOREHOLE LOG (Cont.) 
Page~ of Ji_ 

Date: 10• /'l..'/7 
Well ID: I'~, .. 1,, I Well Name: rM~ ?,0-13 I Location: b 1S' l'\A4 ~ J ~-lH ... ~ 

V 

Sample DescdptiQ•· QQrnme•ts: 
Depth Graphic Depth of Casing, Drill ing Method, 

(ft) 
Sample 

Log 
Sediment Classification, Grain Size Distribution, Color, Moisture Content, Sampling Method, Sampler Size, Water Sorting, Angularity, Mineralogy, Particle Slze,Reactlon to HCI, Other Level, Other 

.1:,,..s. , 
. ~ . ~·- \"to' : ~.1: 1 _,_1 

.. ~ S,._.J C(~) S :J ~ k,,.Q..,.L -. ~ w-1 
fl) 

, .... ·. 
. ll<"'-l'U) 1 : ni>/ft • -1.., . , ?.°t •1. ",.f.,, . ... ~JJ' -..J ( ~-s¾ i"~ "t 1" h,c.,r,,t,,v , - . --· ~ l'f.r't. .f). ~11 -liJ. ~.,J,.. ~- - ... J..,~J . }r,-~r.:> (l..D' - . . 
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- J 
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I, ' lw . 
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• I - .. ...... . . ~ -

.. r .. . , 
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('2,(- 4.s . \ . 
~ 

' l'Z.S'- ,~d, n•J~ ~ . 'M ·t v.~ - us. ~"- r~o'lo~ L.t. ~JJ (;;) 1?>v' - ' , .. -- . 
• I 'to'/i>-'1) . ~.u Sl'rA-• . - . . ' - .. . --' - . ., 

- - < 
6 .... ' ,,_ . .. . .. . . ~ ' -· '2.d'/o ~ ~"/4 v ,-t1t • .fn. "1,(/rv,.J Arc' '~JJ <2 l~f' . . - IO -th : - . . 

(SV/,.,w, /9>1c1 f)• ~\ r .l'-"' to '<fl.. M 

' \a~u l.v,:-;L - , -
ruJ S Pr'J+, O . - . 4I~ a -. ' . - • - , t - ( .;' 

\'J~ 
/;.,\ _.• . 

•~S~Jl.lo') l\'Y., ill I i1 '/, v . .fn , - fM.J. Swv-,~ ($%~ Ar}· . -;.} €. jl(O' ,, ... ' 
- , ·, s-o!l..f ) . sh 6~ ... \.il<~ L.r4'Wn ..-, . 

!,\JI 1-1(.1--'"' 1i)~e • , - , • ,.~ ~AA ' - ·-' ( t ., . -
l-, .~ ,_ "' . \LiV' - \\tS' : ~ ~,l ( waS) 

~LfD I t 
~ 

' l'fl>'-l~S'1 : lS'l.i ~11- 1-''/4 v.fn. - -.J , ~ A J • n ~ ~S' . ,,... , - .. ~-- I - ,, ~ I ( 4,0•/~.,.. / ~0%.fl ) · -v,,J.,. ~1,) , ll .1., ............ , - s..J.., { .-,e,l , . 
- - . . 

• I L,y. W\.t. tt(...\ nt:V\ 11WR. sh ~)sk b..-~n . - . - ' I I . -- ,, . ; 

t..S. ' -,V,(- ·-- - . ·" 1n,1, .," ., .., ),.. 11.fS' ..! ISV : ~ -,,.s .. / :, ~ vS¾ v . .fv, .-.fn . ~· Jrrc!.,.;,.J (-) I $"D , - ~ - - • MALI \\-l-1 .,..~ yt,t-t"J~. 'f I~ '1KflJV1 . J -. 1-t>Vf. - .,, . 
...... , . 

- . . , , -. - ...... 
I 

6,S 
.. 

'Sl) ". ,,,_. -L .~·-,sr~ ~,~ ~ <,S'% V,~. e-.J. I II .... I .. + ·"--rl~! P Jf'S' . 
' ~ - ~ 

1c,'((L 't l"f "i)nr~ "4"11.n.J.,h br11W11 
, 

L -r"- l4(...I .,.~ ·• - • s- I 

PL<..t ,~. ~ -• - ' - , ---, 
Reported BLI 

~ ~~~ ~~ 1i>'ll· l1 ~t>,-1 . ~ 
Print Name Tirfe Signature Date 

A-6006-993 (REV 0) 
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Well ID: C'i 3"' 

Depth Sample 
(ft) 

Graphic 
Log 

SGW-61319, REV. 0 

BOREHOLE LOG (Cont.) 

Well Name: 90\- 3v ~ 73 

Sample Descriptio•" 
Sediment Classlficatlon, Grain Size Distribution, Color, Moisture Content, 

Sorting, Angularity, Mineralogy, Particle Slze,Reacllon to HCI, Other 

Page_£_ of JL 

Date: \ o . n .. 17 

Comments· 
Depth of Casing, Drllllng Method, 

Sampling Method, Sampler Size, Water 
Level, Other 

. '' 
' . -__., l ,. f---- ----- -------------+-------------1 . , , 

~ 

. I 

G,i.S - o.:..... ,~ , . ' • -:-v' . 
\) .. 
. 
'o 0 _ . .:, .. 

. s. 

nr t.i.J. 
'~ e_ Iii> ,,~ .•' -= . <.:> .,,.,., I . -. u (1 

.• • ,(i." .. 
Jfl) (i .~ . 

"I 
0 

11, " • • 

. e,¥S' 
() . " 

.1--,. . 
C, ." . 

' 
. 

. , . " 0 
/fy e .s. " . - .. \C\l)' .ij•·o: 

I . O' 
0 -· ' • 0' . 

, \) , 

Gi.~. . ., .o 
l~'j) 

._ 
. 0 . 
0 . . 

' •O 0 . . 

<, • 0 

' . • 0 

Reported By: Mvril--~\/Mt,w ~~s,..,.. s~ ~ W·l'Z.: J""\. 
Print Name T. e Signature Date 

A-6006-993 (REV 0) 
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SGW-61319, REV. 0 

BOREHOLE LOG (Cont.) 
Page ---.\J-- of ...lL 

Date: /0•/t..•17 
Well ID: O,t.~<, I Well Name: (0 (l'i - :So - 73 I Location: 0,1S""'4 ~ 5,.J ':J ttl ... ~ "'~ V 

Saau;ile Desctiption: Comments: 
Depth Graphic Depth of Casing, Drilling Method, Sample Sediment Classification, Grain Size Distribution, Color, Moisll.re Content, 

(ft) Log Sorting, Angularity, Mineralogy, Partide Slze,Reaction to HCI, Other Sampling Method, Sampler Size, Water 
l,;:evel, Other 

~~. ~o·-:- . 11.c-l . (\ A ,. I I - I!\ .,.,_ li>•tl.•l'l 'Owl~~ .. (~ ~, &'' J(J': . -_o_,_ ,'-,.' i>W'. 1,1.. Ji). 11.• ,, - , Ti" k' V ~( iUo'IL - - , t.;S"' ' - 2 zd ,_ - OD.~ {qYV\) 
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u- -
-·LL'·- """#\;A. l"i °'~ ~ .CD~ i.-/UJ¾.f l ·, 1>~ _, --;,:.-- -- ... ·~ -~ . ' :-·~ .- 'I. K . - a - -

21>,;- Gi.'>, 
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__ ..... 

tNJ - <A'S, ,. .. UJ .... { +.Ni ~l>~~ : -~~/ • .,_ }Slfl~). --·----- ;,-~.-;_ ~A-A 
, - , 

- ........ - o-
() - ,. -

,.,._ .. __ 
lJl) l:>,S, _:_-_.i} - . - .- -i,o'-'21S 1 

\ t.S% ~ll S¾ v./!n, _.._J_ 10¾ Ar~ e 21s' - o--o 
....!..~ =,:: 'hi - r,.1_J ~(,., I ~"J. fW\,,,,, \ • ,a"{({ c+J.4-~ .... , - ~- -

'-I 13 hr£JW"' - --- ... ~-... ,., --·---···-'--""-· -- ., . Slrf+.. - . - --.. 
0 . -- --o-

c=i.s. - -us: ' -
• , "f"' 2.ts-'-1.2,,: J>'/. r,;J.,t .~/, v,-1:..~. /J/4 A \. __ J} {,) 7,,V)' 

- --- # l'I .__,.., ....., 

" --- - v.~.- hi, "I.LI •• (~-!~I'¥\), ~- ~ - --- -. 0 - . - ~. - -- ·....»-- - --- --;..:. ~- 22.0- 235' ~ U., ~-~ ("'sl~) ',.~. • ,,,.. ,.. . . . ;--
21.01-'2.--z.S'!: IS'/;, M:J,, SD% -.t...--v,tKS, s~ ~e 2.7--S' - r·--:- .. ' o . .__ 
l~s-'li>"Y'{t,S'0l.f), '3S'% v.f.i.- W'S. -..bl,~ 'l{i.:...... . .P .L lMA i.+ t: ·. ""1.7..0' '° - V..:... ' o: 

- . ,- :....: t~ 2.1 t-n-' \f.O%w-/'io"/of) · oon.A... ~, A~C\1' 
"L... • ( • 

\IA.b, ,~,l. - ~- , ~..... -no \1{..\ l',c,"' 
1 ITh'<t.. S"/2, - ~ .,.~ ,1,0, 

22;-
G,.s. ( -- ~l(h.~• I . . ( " 

... _ -t• "· 2"t.S' - Uo': 17.,#/, sZlf <tr¾ v. P.-..,. 11, us. s-1. l'rrcJ.rwvt.J Q l-'30. - ,. ,. ·-
• 0 - ' ( lSf~"" /W% f ) '(O i V, ~, .... er-,, • 1 Lt J ~ ( tlWAJt '- (I - u ·~·•,t 

lt'M""'-l ?S'/o,.._'/zs:41,f): S.,f-lJ-, 
. 

- . ~ --rv,, .. 
• o,-...,. ~ - - " T'Y.' 

2," 61.5-
~~ ;:~ \N,:l(,.r~, il!\.'W ~ .. , 

'tV . . i~ -2~5 ! 11•/.,, i....U • . ,"It/.. L . .., 11 ,u-!> . ~, ( .sr/&,. ltcJrw..J {i)_ 'l,'l._S" I - .,.,,--. ... - ... .. ... \ -o,•/,J) 1.rfl ~.~.- W-<- o..toL,la£ {_,._ .. ,,_. ,0·1.~J - -... ~ .. 
, •• 4 .... 

~otf)· , o~ a.. 't I 2 k...&<. '-ir~i1l l?w-6\\M r-,...f- SPrl+. , ~-- " , .,__• . 
~" ~ ' c, • 

II 

r:;;:;=1@1 bb.i~4iJ- ~ (tJ./f/1 ~IIV'-
Print Name Date 

A-6006-993 (REV 0) 
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Well ID: l.'\\a'~(p 

Depth Sample 
(ft) 

-
-

-
-
.-
-

-
- . 

-
-

-
-
-

Reported By: 

Graphic 
Log 

Av..~'-' ~\~s-q.t\ 
Print Name 

SGW-61319, REV. 0 

BOREHOLE LOG (Cont.) 
Page__J_of21-

Date: I.::, , l\a, I, 
I Well Name: <,'14 ,. ~ l) ·--, 3 I Location: o.1s......:. N ,J D.-ttt -· '•A Ga.. 

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

Sorting, Angularity, Mineralogy, Particle Slze,Reaclion to HCI, other 

" 
Comments: 

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

L~vel, Other 

10· ir- n 
Signature · Date 

A-6006-993 (REV 0) 

E-11 
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Depth Sample 
{ft) 

'210 \/olS . • 

i,o 

~ Qi.~ 

Graphic 
Log 

SGW-61319, REV. 0 

BOREHOLE LOG . (Cont.) 

Well Name: \,qq-~o ~,3 

.sample Description: 
Sediment Classification, Grain Size Distribution, Color, Moisture Content, 

Sorting, Angularity; Mineralogy, Particle Slze,ReacUon to HCI, Other 
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Page _L_ of _If_ 
Date: 

Comments: 
Depth of Casing, Drilling Method, 

Sampling Method, Sampler Size, Water 
Level, Other 

A-6006-993 (REV 0) 
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Sediment Classlflcallon, Grain Size Distribution, Color, Moisture Content, 

Sorting, Angularity, Mineralogy, Particle Slze,Reacllon lo HCI, other 

Page.J.Q_of_l 1_ 
Date: 

Comments: 
Depth of Casing, Drilling Method, 

Sampling Method, Sampler Size, Water 
Level, Qther 

IO·'l.S· 11 ~ gnature Date 

Jl(-60O6-99~ (REV O) 
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Page JL of _ll_ 
BOREHOLE. LOG (Cont.) 
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/ V 

Depth 
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-
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Reported By:(.) 

Avv1re;w f-0.ulws M. 
PrintNa·me Signature 

lb:z,s:17 
Date 

A'06006-993 (REVO) 
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Borehole Information 

SGW-61319, REV. 0 

699-30-73 (C9636) 
Log Data Report 

Log Date I 20 17-11-02 I Filename C9636 HG-NM 20 17-11-02 Site I 200-UP-1 - -

DTW' (ft) I DTWDate DTWSource I Drill Date Total Depth (ft) I Depth Datum 

389 I 10/3 1 / 17 HII I 10/26/ 17 402.3 I Ground Surface 

Casing Information 

Diameter in. 

Casin T e ft Outer Inside Thickness in. 
Welded Steel Dual Rotary 8 5/8 8 5/16 

Borehole Notes 

The onsite geologist provided the total depth and casing depth . The logging engineer measured casing sti ck-up and 
casing di ameter. Static water is reported at 229.95 by the geologist. Water inside the casing was measured by the 
logging engineer at 389 ft . The maxi mum logging depth achieved was 401 ft . Zero reference is ground surface . 

Logging Equipment Information 

Logging System Gamma ILd 

Effective Calibration Date 01 /26/20 17 

Calibration Reference HGLP-CC-1 50, Rev. 0 

Logging System Gamma IHd 

Effective Calibration Date 02/23/20 17 

Calibration Reference HGLP-CC-1 51, Rev. 0 

SGLS Log Run Information 

Loe Run 3 
HEIS Number 1020 11 6 

Date I 0/31 / 17 

Logging Engineer Felt/Spatz 

Start Depth (ft) 0.0 

Finish Depth (ft) 220.0 

Count Time (sec) 100 

Live/Real R 

Shield (Y /N) N 

MSA In terva l (ft) 1.0 

Log Speed (ft/min) NA 

Pre-Veri ficat ion 
C9636ALD20 I 7 
103 1AV00CABI 

1 depth to water inside casing 
' Spectra l Gamma Logging System 
3 Neutron Moisture Logging System 

4 

102011 7 

11 /0 1/ 17 

Spatz 

2 19.0 

40 1.0 1 

100 

R 

N 

1.0 

NA 

C9636ALD20 17 
ll 0 IBY00CABl 

E-17 

Type 60% Coax ial HPGe (SGLS)' 

Serial No. 47-TP-322 1 IA 

Logging Procedure SG RP-PRO-OP-53023, Rev. 0 

Type He-3 (CPN 503DR) NMLS3 

Serial No. H3 10700352 

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

5 Repeat 
1020 11 8 

I 1/02/ 17 

Spatz 

140.0 

18 1.0 1 

100 

R 

N 

1.0 

NA 

C9636ALD20 17 
I 102CY00CAB1 



SGW-61319, REV. 0 

Lo2 Run 3 4 5 Repeat 

Start File AD000OOO BD021900 CD014000 

Finish File AD022000 BD040101 CD018101 

Post-Verification AVOOCAA I BVO0CAAI CV00CAAI 

Depth Return Error (in.) 1.0 high 2.0 low 1.0 high 
No fine gai n No fine gain No fine gain 

Comments adj ust1i1ents adj ustments adjustments 
made made made 

NMLS Log Run Information 

Lo2 Run J 2 Reoeat 
H E IS N umber 10201 19 1020 120 

Date I 0/30/17 10/31/17 

Loggi ng Engineer Spatz Spatz 

Start Depth (ft) 0.0 210.0 

Fin ish Depth (ft) 250.0 1 235.01 

Count Time (sec) 15 15 

Live/Real R R 

Shield (YIN) N N 

MSA Interval (ft) 0.25 0.25 

Log Speed (ft/min) NA NA 

Pre-Verification C9636AHD20 17 C9636AHD20 17 
I 030A V00CAB 1 I 03 1 BV00CAB I 

Start Fife ADOO0000 BD021000 

Fin ish File AD025001 BD02350 1 

Post-Verification AVOOCAAI BV00CAAI 

Depth Retu rn Error (in .) 2.5 high 2.5 high 

Comments None None 

Logging Operation Notes 

A centralizer was install ed on the sondes. 

Analvsis Notes 

Analyst P.D. Henwood Date 

Reference( s) SGRP-PRO-OP-53040, Rev. 0; SGRP-PRO-OP-5305 I, Rev. 0 

A casing correction for a 5/16-in. thi ck casing was applied to the log data. 

A water correction was app lied below 389 ft. 

I 1/27/17 

SGLS spectra were processed in batch mode in APTEC SUPERVISOR to identi fy individual energy peaks and 
determine count rates. Concentrations for the SGLS were calculated in an EXCEL template identified 
as ALD20170 126 using an efficiency fu nction and corrections fo r casing and dead ti me as determined by annual 
calibrations. 

An interpreted data set was created for thi s borehole. Depth overlaps from consecutive log runs or where two 
casings existed were removed fro m 2 I 9 and 220 ft. This resul ts in a data set where onl y one data po int is presented 
fo r each depth. 

E-18 
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NMLS data are reported in percent volumetric moisture content from ground surface to the static water level at 
229.9 ft. Data are not reported below the static water level even though no water ex isted in the borehole from 229 to 
389 ft. 

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

Results and Interpretations 

No manmade radionuclides were detected in thi s borehole. 

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

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

List of Log Plots 

Depth Reference is ground surface. 

Manmade Radionuclides (0-410 ft) 
Natural Gamma Logs (0-160 ft) 
Natural Gamma Logs (150-3 10 ft) 
Natural Gamma Logs (300-460 ft) 
Combination Plot (0-120 ft) 
Combination Plot (110-230 ft) 
Combination Plot (220-340 ft) 
Combination Plot (330-450 ft) 
Combination Plot (0-420 ft) 
Total Gamma & Moisture (0-160 ft) 
Total Gamma & Moisture (150-310 ft) 
Total Gamma & Hanford Gamma Unit (0-410 ft) 
Repeat Section ofNatural Gamma Logs (140-181 ft) 
Moisture Repeat Section (210-235 ft) 

' Hanford Gamma Unit 

E-19 
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I Huntington 
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699-30-73 (C9636) 
Manmade Radionuclides 
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699-30-73 (C9636) 
Natural Gamma Logs 
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699-30-73 (C9636) 
Natural Gamma Logs 
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SURVEY DATA REPORT Request No. 
181-047 

Project No. Title File No. 

UP-1 Well C9636 (699-30-73) Final Survey 6AT12R26 

Job. No. Prepared By Date Reviewer · 

CACN: 304399-JPRC N.P . Fastabend 1 / 4/18 ~~,v1 

DESCRIPTION OF WORK DISTRIBUTION SDR PLOT DWG 

Obtained final coordinates (C / L Casing) and Survey File OR 
elevations of UP-1 Well C9636(699-30 - 73) located 
south of 2 00W Area . 

M.G. Wilson 1 

K.M. Whitley 1 

J.L. Smoot 1 

J.B. Geiger 1 
Horizontal Coordinate System : WCS83S/91 (Meters) B.J. Howard 1 
Vertical Datum: NAVD88 (Meters) 

A.J . Gre en 1 

SURVEY RESULTS AND COMMENTS 

See Attached Well Survey Data Report Sheet 

FOR OFFICE USE ONLY 

OR Doc Type: WMU Code(S): 

A-6006-495 (REV 1) 
E-35 
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WELL SURVEY DATA REPORT 

Project: Prepared By: 
Ne i l P . Fas t a b e n d 

Company: 
CHPRC 

Date Requested: Requestor: 

12/19/17 Ma t tha n G. Wilson (CHPRC) 

Date of Survey: Surveyor / Company: 
01/04/18 Lawrence B. Munnell I CHPRC 

Description of Work: Horizontal Datum: NAD83 ( 91) 

Obta ined f i n a l s u rvey coor d i nates (C/ L Vertical Datum: NAVD88 
Casi ng) a n d eleva tions o f UP-1 Well C9636 
(699 - 30 - 73 ) l o cated sou t h o f 200W Area. Units: Me t ers 

Hanford Area Designation: 600A 

Coordinate System: Washington State Plane Coordi n at es (South Zone) 

Horizontal Control Monuments: . 
Washington State Reference Ne twork 

Vertical Control Monuments: 
HSWB- 071 (COE) and HSWB- 072 (COE) 

Well ID We!l ll!ame Easting Northing Elevation 

C9636 699 - 30 - 73 567781. 90 132789.76 - CenLl:!r o f Casing 

201. 835 • Top Inner •" Casi ng , N.Edge 

?02 . 136 • Top Oute.r Cas i ng , N. Edge Stainped "X" 

201. 275 .. Brass Survey Marker 

Notes: 

Brass Sur vey Marker elevation was taken on t op domed brass cap in concrete . 

Equipment used: Tr imbl e RS RTK GPS 
Trimble DiNi 12 Leve l 

Surveyor Statement: 

I , La wr ence B. Munnell , a Pr o f ess i o nal Land ~cEB.~ 
Surveyor r egis tered in t h e Sta te o f Wash i ngton ~IC~ (Registration No . 162 1 6) , hereby cert i fy 

':}. ,,...<v . 0 

~ ' z~ 
t his report i s based on a field sur vey 
performed by me , o r under my d i rect 

& 
0 

supervision . 
l 2~ ~'t;, 

S"l, '::i 
( -l -111 ~ 

PagEB-~1 A-6003-659 (REV 1) 



Photo Log 
 

    
0-5 bgs         5-10 bgs          10-15 bgs              15-20 bgs 

 

    
           20-25 bgs                   25-30 bgs           30-35 bgs              35-40 bgs 
 

    
40-45 bgs        45-50 bgs          50-55 bgs           55-60 bgs 

 

    
60-65 bgs         65-70 bgs           70-75 bgs            75-80 bgs 

 

    
80-85 bgs        85-90 bgs          90-95 bgs             95-100 bgs 
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         100-105 bgs    105-110 bgs        110-115 bgs           115-120 bgs 
 

    
        120-125 bgs      125-130 bgs          130-135 bgs           135-140 bgs 
 

    
       140-145 bgs     145-150 bgs        150-155 bgs         155-160 bgs 
 

    
         160-165 bgs                 165-170 bgs          170-175 bgs           175-180 bgs 
 

    
         180-185 bgs    185-190 bgs         190-195 bgs          195-200 bgs 
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         200-205 bgs    205-210 bgs           210-215 bgs            215-220 bgs 
 

    
         220-225 bgs      225-230 bgs         230-235 bgs          235-240 bgs 
 

    
         240-245 bgs    245-250 bgs        250-255 bgs           255-260 bgs 
 

    
          260-265 bgs    265-270 bgs         270-275 bgs          275-280 bgs 
 

    
          280-285 bgs     285-290 bgs        290-295 bgs          295-300 bgs 
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         300-305 bgs    305-310 bgs        310-315 bgs         315-320 bgs 
 

    
        320-325 bgs      325-330 bgs      330-335 bgs         335-340 bgs 
 

    
        340-345 bgs    345-350 bgs        350-355 bgs         355-360 bgs 
 

    
         360-365 bgs    365-370 bgs         370-375 bgs           375-380 bgs 
 

    
        380-385 bgs     385-390 bgs        390-395 bgs           395-400 bgs 
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         400-405 bgs 
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WELL DEVELOPMENT AND TESTING DATA 

Well ID: CAI.a¼ IWe11 Name: \ffi-~-1'3 I Date: I '2. · ID · l'7 

Location: 0.151'1'\.\ NtL~~~ 
ReYerence Measuring Point (unless othetwise noted): TOP OF OUTER CASING (TOC) 

Has the well been surveyed? QYes ~No Does the well have a cement pad? QYes @.No 

Initial Conditions 

1 C V Prolectlve (Outer) Casing ~ 

Start of Job End of Job 
A f 

STATIC WATER LEVEL: j j Ground Level or ' I'-- Pennanent Casing 
Date: r2•\J•n z,o.'\'i NJPc 

Pad Surface 
I 

Date: -- -
DEPTH TO BOTTOM: L.\.'1S' A= 

Date: (l· t.,.11 !C.1.f .rJ \ A- 2,u\ I B= 
Date: C= 2.. \""\ I - - - -
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) 

ZSS:.l \\Q\,"\ 1'-\ .\\o 11s-:2.. /.S-1 Dr3f ,0~7 J·/.J C>,07 

21.\S. \ t1 11.\,\\o \\\ ?.i"2.. l<%'-f 12:~0 If.-; J.3D 

Total Pumped: 2'-\~0 
Pump Model: b~ _,.1 l _,. X ~ fl fl1 01..'"\3 

" ' 

,o""'fz'b\~ Troll Serial Number and Pressure Range (PSI and depth) : sf N '10~\6 
Comments: ,A f II d . rtt1 11. - 1, -..t1"' t';>l1 
1'~ I • t..: l'\l,"> - '-"' - « ' 

,i..1r1, 

::t~ 1.. f, lr : 
d , + 2 \'l..·u-2-0,., e, '\<, ',If - or, n -

. 
1rOW\J~ M t~'> ttJ-- ~-t ,_;t-J,.. "'f ~ , .. le .. 1.,:t;;_ . 

Prepared By: ~ru---~~\~VI'\ 1'2: lo·ll 
Print Name Signature Date 

Reviewed By: 

~i~ (rl~. \z( l Cilf 1 4iL~,WN~~ 
PnntN e () 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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Distribution 

CH2M HILL Plateau Remediation Company - Electronic Distribution 

D.P . Capelle 

R.M. Carter 

C.S. Cearlock 

J.B. Geiger 

A.J . Green 

J.L. Hammons 

B.J. Howard 

P.W. Humphreys 

J.P. McDonald 

V .J . Rohay 

S.M. Sexton 

J.L. Smoot 

S.D. Springer 

K.K. Stiles 

K.M. Whitley 

C.D. Wittreich 
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