
1246632 
[oow7q7i!) 

SGW-59185 
Revision 0 

Borehole Summary Report for the Installation of 
Twelve Wells in the 100-HR-3 Operable Unit, FY 
2015 

Prepared for the U.S. Department of Energy 
Assistant Secretary for Environmental Management 

Contractor for the U.S. Department of Energy 
under Contract DE-AC06-08RL 14788 

P.O. Box 1600 
Richland, Washington 99352 

Approved for Public Release; 
Funher Dissemination Unllmlted 



SGW-59185 
Revision 0 

Borehole Summary Report for the Installation of Twelve Wells in 
the 100-HR-3 Operable Unit, FY 2015 

Document Type: RPT Program/Project: S&GRP 

J. Carter 
Freestone Environmental, Inc. 

Date Published 
September 2015 

Prepared for the U.S. Department of Energy 
Assistant Secretary for Environmental Management 

Contractor for the U.S. Department of Energy 
under Contract DE-AC06-08RL 14788 

cl12M1,~ 
P.O. Box 1600 
Richland, Washington 99352 

APPROVED 

Approved for Public Release; 
Funher Dissemination Unllmlced 



TRADEMARK DISCLAIMER 
Reference herein to any specific commercial product, process, or service by 
tradename, trademark, manufacturer, or otherwise, does not necessarily 
constitute or imply its endorsement, recommendation , or favoring by the 
United States Government or any agency thereof or its contractors or 
subcontractors. 

This report has been reproduced from the best available copy. 

Printed in the United States of America 

SGW-59185 
Revision 0 



SGW-59185, REV 0 

Contents 

1 Introduction .. .. ................................................................................................................................ 1-1 

I . I Purpose and Scope ....... .. ................................... ......... ............... ............... ............................... I -1 

2 Field Activities ................................................................................................................................ 2-1 

2.1 General Inforn1ation ..... ............................... .... ....... .......... ...................................................... 2- 1 

2. 1.1 Well Drilling and Borehole Logging ................. ... ...................................................... 2-1 

2.1.2 Sampling and Health and Safety Screening ....... ................. ............. ........ ................... 2-1 

2.1.3 Well Construction and Development ................ .... ..... .. .......... .. ................................... 2-2 

3 Site Specific Information for Groundwater Wells ...................................................................... 3-1 

3.1 Well I 99-H4-92 (C8792) ................................................................................... .................... 3-1 

3.2 Well 699-97-60 (C8793) ... .... .. .. ..................................... ... ................ ..................................... 3-4 

3.3 Well 699-97-6 1 (C8794) ........................................................................................................ 3-6 

3.4 Well 699-93-48C (C8929) ..... ................................................................ ............ ... .... ........... ... 3-7 

3.5 Well 199-H6-7 (C8947) .. .................. .. ..... .......... ................. ........ ... .. ...................................... 3-8 

3.6 Well I 99-H5- l 6 (C8948) ...................... .. ........... ............. ....................................................... 3-8 

3.7 Well l99-H4-93 (C8949) ....... ..... .. ....................................................................................... 3-10 

3.8 Well 699-95-45B (C8950) ................................................ ............................ ............ .. .......... 3-1 1 

3.9 Well l99-H6-8 (C895l) .... .... ...... ............. : ....... ............. ....................................................... 3-12 

3.10 Wel l l99-D5-l59 (C9377) .... ...... ....... .................................................................................. 3-13 

3.11 Well 699-97-47B (C9485) ................................................... ............ .. ....... ............................ 3-l5 

3.12 Well 199-Hl-46 (C9486) .................. ..................... ..................................... .. .............. ... ...... 3-16 

4 Geologic Observations ................................................................................................................... 4-1 

4.1 General Geology Description ..... ................................ .. ... .... ................. ............... .. ......... .... .. .. 4- l 

4.2 Borehole Geology .............................................................. ................................ .. ................... 4- 1 

4.2.1 Borehole Geology for Well I 99-H4-92 (C8792) ................. ...... ............... ...... ...... ..... .4- l 

4.2.2 Borehole Geology for Well 699-97-60 (C8793) .............................. ........ ........ ..... ..... .4-2 

4.2.3 Borehole Geology for Well 699-97-6 1 (C8794) ......... .... ................ ..... .. ...... ..... .. .. .... . .4-3 

4.2.4 Borehole Geology for Well 699-93-48C (C8929) ....... ..... .................... ... ... ........... .... .4-3 

4.2.5 Borehole Geology for Well 199-H6-7 (C8947) .................................................. ....... .4-4 

4.2.6 Borehole Geology for Well l 99-H5- I 6 (C8948) ..................... .. .. ............................... 4-4 

4.2. 7 Borehole Geology for Well l 99-H4-93 (C8949) .... ... ... ...... ... .... .. ............. .. .... ........... .4-5 

4.2.8 Borehole Geology for Well 699-95-45B (C8950) ... ... .. ..... ........ ... ......... ....... ... .... .... ... 4-5 

4.2.9 Borehole Geology for Well l 99-H6-8 (C895 l ) .......................................................... 4-5 

4.2.10 Borehole Geology for Well l 99-D5-l 59 (C9377) ................. ........... .... ............... .. .... .4-6 

4.2.11 Borehole Geology for Well l99-H4-92 (C9485) ................................... ...... ....... .. ... ... 4-7 

4.2.12 Borehole Geology for Well 199-H 1-46 (C9486) .................................................... ... .4-7 

4.3 Hydrogeology .................. ......................................................... .............................................. 4-8 

iii 



SGW-59185, REV 0 

4.4 Contan1inan ts ... ...... .. ... ... .. ....... .... .. .. .... .. ...... ... ...... ..... .. ... ................... .................. ....... .......... .. . 4-8 

5 Waste Managen1ent ........................................................................................................................ S-l 

5.1 Vadose and Saturated Zone Cuttings .... ... ..... ......... .. .... .. .... ....... ...... ...... ... ..... ......... .... .. .......... 5- l 

5.2 Purgewater .... ... .... .................. ........ .. .. .. .. ..... .... .... .. ... ... .. .... ........... ... .... .. .... .......... ... ..... ... ...... .. . 5- l 

6 Civil Survey ..................................................................................................................................... 6-1 

7 Well Acceptance ............................................................................................................................. 7-1 

8 References ....................................................................................................................................... 8-1 

Figures 

Figure 1-1 . New Well Locations in the 1 00-HR-3 .............. .... .. ...... .......... ... ..... .............. .... .. ...... ....... ... ..... l-3 

Figure 3-1. Layne Chri stenson Layne Chri stensen Company APJO00 Becker Hammer Rig . ... .... .. ..... .... 3-1 

Tables 

Table 1-1. Identification of New Wells in the 100-HR-3 OU ........... ... ...... .... .... ... ......... ... .. .. .. ... ... .. ....... .... 1-2 

Table 3-1. Well Construction Information .... ............... .. .... ....... .. ............................... ..... ...... .. .......... ...... ... 3-2 

Table 3-2. Well Development Information ... .. .. .. .......................... .. ... ... .. .. .. .. ... ... .. ......... ..... ... .. ................. . 3-3 

Table 3-3. C8792 Split-Spoon Sample .. ....... ...... ... ... ... ... ... .... ..... ... .... ... ........ .. ... ........... ...... .... ... ..... .. ... .... .. 3-4 

Table 3-4. C8792 Groundwater Samples Collected During Drilling and Development... ...... ..... ....... .... ... 3-4 

Table 3-5. C8793 Split-Spoon Samples ... ..... .. ..... ...... .. ... ...................... ..... ........... .... ... ...... ... ... .. .. .... .... ... ... 3-5 

Table 3-6. C8793 Groundwater Samples Collected During Drilling and Development. ... ......... ....... ........ 3-5 

Table 3-7. C8794 Split-Spoon Samples .. .. .. .. .. ............ ... ... ........... ... .. .. .... ......... .... .... .. ... .... ...... .. .... .. .. ....... .. 3-6 

Table 3-8. C8794 Groundwater Samples Collected During Drilling and Development... ... ........... ... ........ 3-6 

Table 3-9. C8929 Split-Spoon Samples .. .......... .... ........ .................................... ......... ... .... .... ... ... .. ... ..... ..... 3-7 

Table 3-10. C8929 Groundwater Samples Collected During Drilling and Development ........... ........ .... .. . 3-7 

Table 3-11. C8947 Split-Spoon Samples ............. .... ................ ......... .... ............ ...... ... ...... ........ ... ..... .. .. .... .. 3-8 

Table 3-12. C8948 Split-Spoon Samples ...... ...... .......... ....... ..... ..... ... .... .. ... ........ ............. ....... ........ .. ... .... ... 3-9 

Table 3- 13. C8948 Groundwater Samples Collected During Drilling and Development... ... ....... .. .. .. .. ..... 3-9 

Table 3-14. C8948 Step-Drawdown Test ......... ... .... .......... .. ......... .. ... .. .. .... ..... .... ..... ... ....... ................... ..... 3-9 

Table 3-15 . C8949 Split-Spoon Samples .. ....... ... .............. ........... ... ... .. .. .. ....... .. ....... ... .... .. ...... .......... .. ..... 3- I0 

Table 3-16. C8949 Groundwater Samples Collected During Drilling and Development... ... ......... ......... 3-10 

Table 3-17. C8950 Split-Spoon Samples ..... .... .. .. .. ....... ............. ....... .... ... ... ......... ............... .... ......... ........ 3- I I 

Table 3-18. C8950 Groundwater Samples Collected During Drilling and Development... ... .. ........... ..... 3- 11 

Table 3-19. C8951 Split-Spoon Samples .... .... ....... ....... ................... .. ........ .. ..... ... ....... .. .... ............ .... ... .... 3- 12 

iv 



SGW-59185, REV 0 

Table 3-20. C895 l Groundwater Samples Collected During Drilling and Development.. ...................... 3- 13 

Table 3-2 1. C895 I Step-Drawdown Test .. ......................... ....... ..... ........ ............... ............. ...... ............... 3- 13 

Table 3-22. C9377 Split-Spoon Samples ...................... .. .... ..... .... ... ... ...... .. ..... .. ......... ....... ..... ... ... ....... ..... 3-14 

Table 3-23. C9377 Groundwater Samples Collected During Drilling and Development... ............ ......... 3- 14 

Table 3-24. C9377 Step-Drawdown Test .................... ...... ...... ............................................... ................. 3- 15 

Table 3-25. C9485 Split-Spoon Samples ................ ........ ........ ..... .. ............. .... .... .... .... .. .......... ......... .... .... 3-15 

Table 3-26. 9485 Groundwater Samples Collected During Drilling and Development .......................... 3-16 

Table 3-27. C9486 Split-Spoon Samples ...................... ... .. ................ ... ................................. ............. ... .. 3-16 

Table 3-28. 9486 Groundwater Samples Collected During Drilling and Development ......... .... ...... ....... 3-17 

Table 4-1. Hexavalent Chromium (Cr(VI)) Samples ..... .. .................... .. .. .......................... ...... ... .............. .4-9 

Table 6-1 . Surveyed Well Locations ....... ..................... ... ... .. ... ... ..... .... ........... ..... .......... ........ ........... ... ... .. .. 6-l 

Appendices 

A Well Documentation for C8792 (199-H4-92) ............................................................................... A-i 

B Well Documentation for C8793 (699-97-60) ................................................................................ B-i 

C Well Documentation for C8794 (699-97-61) ................................................................................ C-i 

D Well Documentation for C8929 (699-93-48C) ............................................................................. D-i 

E Well Documentation for C8947 (199-H6-7) ................................................................................. E-i 

F Well Documentation for C8948 (199-HS-16) ............................................................................... F-i 

G Well Documentation for C8949 (199-H4-93) ............................................................................... G-i 

H Well Documentation for C8950 (699-95-45B) .............................................................................. H-i 

I Well Docun1entation for C8951 (199-H6-8) .................................................................................. 1-i 

J Well Docun1entation for C9377 (199-DS-159) .............................................................................. J-i 

K Well Documentation for C9485 (699-97-47B) .............................................................................. K-i 

L Well Documentation for C9486 (199-Hl-46) ............................................................................... L-i 

V 



bgs 

BTR 

CERCLA 

CHPRC 

Cr(VD 

D.O. 

Ecology 

ft 

gal 

gpm 

HCI 

HEIS 

IDW 

mg/L 

NH3 

NMLS 

NR 

NTU 

OU 

ppm 

Ringold unit E 

RUM 

SGLS 

S 3 

TD 

voe 

WAC 

SGW-59185, REV 0 

Terms 

below ground surface 

Buyer's Technical Representati ve 

Comprehensive Environmental Response, Compensation, and Liability Act of 1980 

CH2M Hill Plateau Remediati on Company 

hexavalent chromium 

di ssolved oxygen 

Washington State Department of Ecology 

feet 

gallons 

gallons per mjnute 

hydrochloric acid 

Hanfo rd Environmental Information System 

In vesti gation-Deri ved Waste 

milligrams per liter 

ammoni a 

Neutron Moisture Logging System 

not recorded 

Nephe lometri c Turbidity Units 

operable unit 

parts per mjllion 

Rjngold Formation member of Wooded Island-uni t E 

Ringold upper mud unit 

Spectral Gamma Logging System 

Stoller Newport News Nuclear , Inc. 

total depth 

Volatile Organic Compound 

Washington Administrative Code 

vi 



SGW-59185, REV 0 

Metric Conversion Chart 

Into Metric Units Out of Metric Units 

If you know Multiply by To get If you know Multiply by Toge/ 

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 ki lometers kilometers 0.621 miles 

Area Area 

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

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

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

sq. miles 2.59 1 sq. kilometers sq . kilometers 0.386 sq . miles 

acres 0.405 hectares hectares 2.47 1 acres 

Mass (weight) Mass (weight) 

ounces (avoir) 28.349 grams grams 0.0353 ounces 

pounds 0.454 ki lograms kilograms 2.205 pounds 

tons (short) 0.907 ton (metric) ton (metric) 1. 102 tons (s ho11) 

Volume Volume 

teaspoons 5 milliliters milliliters 0.034 ounces 

tablespoons 15 milliliters liters 2.1 13 pints 

ounces 29.573 milliliters liters 1.057 quarts 

cups 0.24 liters liters 0.264 gallons 

pints 0.473 liters cubic meters 35.3 15 cubic feet 

quarts 0.946 liters cubic meters 1.308 cubic yards 

ga llons 3.785 liters 

cubic feet 0.0283 cubic meters 

cubic yards 0.764 cubic meters 

Radioactivity Radioactivity 

picocurie 37 millibecquerel millibecquerel 0.027 picocurie 
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1 Introduction 

This report presents field-generated records and summarizes field activities performed during the drilling 
and construction of twelve pump-and-treat wells in the 100-HR-3 Groundwater Operable Unit (OU) of 
the Hanford Site. Eight extraction/monito1ing and four injection/monitoring wells were installed to 
expand the existing HX and DX pump-and-treat monitoring and remediation network for improved 
contaminant mass removal and delineation. 

The l 00-HR-3 OU is located in the north central portion of the Hanford Site along the southern shoreline 
of the Columbia River, approximately 28 miles north-northwest of Richland, Washington . The 100-HR-3 
groundwater OU includes the l 00-D and 100-H reactor areas and the area between the reactors informally 
known as the "Horn" . 

The primary groundwater contaminants of concern in the I 00-HR-3 OU are hexavalent chromium 
(Cr[VI]), su·ontium-90, and nitrate. Co-contaminants of concern are uranium and tritium. 

Cr(VI) grou ndwater contamination originated primarily from planned discharges of chromium-treated 
cooling water to retention basins, planned and unplanned discharges of concentrated sodium dichromate 
solution used to treat the reactor cooling water, and a planned discharge of reactor coolant effluent du1ing 
a large-scale infiltration test. Strontium-90 contamination originated from planned and unplanned releases 
of radiologically-contaminated water from the reactor fuel storage basins and from reactor fuel fai lure 
incidents. Nitrate contamination originated primarily from the operational use and subsequent disposal of 
both nitric acid and ammonia, but it is also present due to septic system and sewer line leakages as well as 
hi storical agricultural activities. Tritium originated primarily from reactor operations at 105-D and 
l 05-DR, as well as from discharges at liquid waste di sposal facilities in the l 00-N Area. Residual 
uranium contamination is associated with the demolished and remediated 183-H Solar Evaporation Bas in 
Site. 

The installation of the twelve groundwater wells supports Ecology et al., (1989), Hanford Federal 
Facility Agreement and Consent Order, and was designed in compliance with requ irements of the 
Comprehensive Environmental Response, Compensation, and liability Act of 1980 (CERCLA). The wells 
were installed as part of the CERCLA preferred remedial alternative outlined in EP A/ROD/R 10-96/134, 
Record of Decision for the 100-HR-3 and 100-KR-4 Groundwater Operable Units Interim Action and will 
operate in accordance with DOE/RL-96-84, Remedial Design Report and Remedial Action Work Plan for 
the 100-HR-3 and 100-KR-4 Groundwater Operable Units Interim Action. The wells also support 
objectives di scussed in SGW-54542, Recommendations and Technical Justification for New and 
Replacement Wells and Re-alignment of Exist ing Wells Associated with Interim Remedial Actions at 
100-D/H Area and SGW-57584, Recommendations and Technical Justification for New Wells and 
Re-alignment of Existing Wells Associated with Interim Remedial Actions at 100-HR-3: FY 2014 and 
FY 2015. 

Drilling and construction activities occurred from March 2, 2015 through July 6, 2015 and were 
performed by Stillwater, LLC and its' subcontractor Layne Christensen Company under the direction of 
CH2M HILL Plateau Remediation Company (CHPRC). Freestone Environmental Services, Inc . provided 
well site geology and well construction documentation services, Stoller Newport News Nuclear, 
Incorporated (SN3) provided geophysical logging services. 

1.1 Purpose and Scope 

The purpose of thi s document is to compile field records and summarize observations and measurements 
made during the drilling and construction of the twelve new groundwater wells . Thi s report includes field 
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notes and forms, well constructi on detail s, we ll development data, and geologic observations. Additional 
in formation provided in thi s report inc ludes civil survey results and records of the management of 
investi gation-deri ved was te and the well acceptance. 

The primary controlling document for the drilling and construction acti vities was SGW-5828 1, 
Description of Work for the Installation of Twelve New Groundwater Wells in the 100-HR-3 Operable 
Unit, FY 2014. Soil and groundwater sampling ac ti vities were performed in accordance with addendums 
2, 4, 5 and 6 of DOE/RL-201 3-35 , 100-HR-3 Groundwater Operable Unit Well Installation Sampling and 
Analysis Plan . 

The locations of the twelve new groundwater wells are shown in Figure 1-1. Well identification and 
drilling date information are pre ented in Table 1- 1. Borehole geologic logs , well summary sheets, well 
development and testing data, sample co llection summaries, photographic logs, well survey reports, and 
geophys ical logs for each well are located in Appendices A-L. For convenience, all we lls are refeJTed to 
in the tex t by their well identifi cati on number (e.g. C8792). 

Table 1-1. Identification of New Wells in the 100-HR-3 OU 

Ecology 
Well Activity Dates 

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

C8792 199-H4-92 Extraction BIN123 April 8, 2015 Apri l 21, 2015 

C8793 699-97-60 Monitoring or Extraction BIN119 March 18, 2015 May 14, 2015 

C8794 699-97-61 Monitoring or Extraction BIN 114 April 30, 2015 May 26, 2015 

C8929 699-93-48C Injection BIN113 June 18, 2015 July1 , 2015 

C8947 199-H6-7 Injection BIN127 March 26, 2015 April 8, 2015 

C8948 199-H5-16 Extraction BIN124 March 12, 2015 April 6, 2015 

C8949 199-H4-93 Extraction BIN141 April 23, 2015 May 5, 2015 

C8950 699-95-45B Injection BIN120 April 2, 2015 April 27, 2015 

C8951 199-H6-8 Injection BIN 128 March 31 , 2015 April 15, 2015 

C9377 199-05-159 Extraction BIF398 March 2, 2015 March 17, 2015 

C9485 699-97-47B Extraction BIN107 June 5, 2015 June 12, 2015 

C9486 199-H1 -46 Extraction BIN106 June 15, 2015 June 23, 2015 

Ecology= Wash ington State Department of Ecology 
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2 Field Activities 

This section summarizes the field activities associated with the twel ve groundwater wells. Drilling, 
sampling, and construction details common to all of the wells are summarized in Section 2.1. 
Well-specific information is presented in Tables 3-1 and 3-2, and Section 3. 

2.1 General Information 

Sections 2. I . I through 2.1.3 summarize activities common to the drilling, sampling, and installation of 
the twelve groundwater wells. 

2.1.1 Well Drilling and Borehole Logging 

The boreholes were drilled and constructed to Washington State standards as detailed in the Washington 
Administrative Code 0N AC) 173-160, Minimum Standards for Construction and Maintenance of Wells. 
Well construction activities were recorded and borehole geology was logged in accordance with CHPRC 
procedures SGRP-PRO-EN-50030 (GRP-EE-02-14.1 ), Drilling, Remediating, and Decommissioning 
Resource Protection Wells and Geotechnical Soil Borings, and SGRP-PRO-EN-50025 (GRP-EE-01-7 .0), 
Geologic Logging. 

2.1.1.1 Borehole Geologic Logging and Photography 

Detailed descriptions of all drill cuttings were recorded according to CHPRC procedure GRP-EE-01-7 .0. 
Scaled digital photographs were taken in the fie ld to accompany the field description . Geologic logs and 
drill cutting photographic logs for each borehole are presented in Appendices A through L. 

2.1.1.2 Geophysical Logging 

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

2.1.2 Sampling and Health and Safety Screening 

Sections 2.1.2 . l through 2.1.2.6 summarize the sampling and health and safety acti vities common to all 
twelve wells . 

2.1.2.1 Archive Lithologic Sampling 

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

2.1.2.2 Sieve Sampling and Analysis 

Sediment samples were collected for sieve analysis throughout the saturated zone every 5 ft and 
subsequently composited over 10-ft intervals. A sieve analysis was performed on each composite sample 
in accordance with SGRP-PRO-OP-50037 (GRP-EE-05-1.21 ), Particle Size Distribution of Soil-Wet 
Sieve Analysis. Sieve analyses were used to determine the appropriate screen slot size for each completed 
well. Sieve analysis results are presented in Appendices A through L. 

2.1.2.3 Split-Spoon Sampling 

Samples were collected using split-spoon samplers at each borehole for chemical analysis. Split-spoon 
samples were collected by driving a decontaminated 4-in diameter split-spoon sampler 2.5 ft through the 
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sampling interval or until refusal. Split-spoon sample depths and associated Hanford Environmental 
Information Sys tem (HEIS) numbers are included for each indi vidual well in Section 2.2. 

2.1 .2.4 Groundwater Sampling 

Groundwater samples were collected near the top, bottom, and/or midpoint of the unconfined, semi­
confi ned and/or confined aqui fer during drilling u ing a temporary submers ible pump. When condi tions 
prevented sample co llecti on at the planned depth due to insuffi cient yield or heaving sands, the borehole 
was advanced 5 to IO ft for sample co llection. 

Boreholes were purged fo r a minimum of three borehole volumes and until the di ssolved oxygen level 
stabili zed at or above 7 mg/L to ensure that groundwater samples are representati ve of undi sturbed 
groundwater conditions. When sampling conditions did not permit the three-borehole purge volume or 
di ssolved oxygen stabilization, the buyers' technical representati ve (BTR) was contacted and sampling 
occurred fo llowing approval. Dri ll ing has been hown to create reducing conditions proximate to the 
borehole, which may result in inaccurate Cr(VI) chemical analysis results. 

Groundwater samples were collected by CHPRC nuclear chemical operators after three well vo lumes had 
been purged and fi e ld parameters (temperatu re, pH, conducti vity, di ssolved oxygen, turbidity, and 
oxidation-reduction poten ti al) were allowed to stabili ze withi n JO percent of variance over three 
consecutive measurements as out lined in CHPRC procedure SGRP-PRO-SMP-50043 (GRP-FS-04-G-
004), Operational Monitoring Groundwater Sampling. Final groundwater samples were also collected at 
the end of well development for laboratory analys is. All groundwater sample depths and associated HEIS 
numbers are included in the site specific information for each well (Section 2.2). 

2.1.2.5 Radiological Field Screening 

A radiological control technician performed radiological surveys of the drill cutting , geologic samples, 
temporary dri ve ca ing, and driller ' s contro l station every morning and afternoon using standard fi eld 
screening instruments. No fie ld measurements above background levels were reported during drilling 
acti vities. 

2.1.2.6 Air Quality Monitoring 

Air quality monitoring for volati le organic contaminati on was performed twice dai ly by an industrial 
hyg ienist technician during dri lli ng and well development. The dri llers' breathing zone near the we ll head, 
the fres h drill cutt ings, and geologic samples were surveyed fo r volatile organi c compounds using a 
photo- ioni zation detec tor. Add itional air quality moni toring was conducted in the breathjng zone during 
groundwater sampli ng. Reported field measurements above background level during drilling acti vities 
are included in the site specific in formation for each well (Section 2.2). 

2.1.3 Well Construction and Development 

Secti ons 2. 1.3. 1 through 2. 1.3.5 summari ze well constructi on and development properties and acti vities 
common to all twelve well . Specific informati on regarding well construction and development is 
presented in Table 3- 1 and Section 3. Well summary sheets inc luded in Appendices A through L provide 
visual representations of each we ll des ign as-bui It. 

2.1.3.1 Well Screen and Casing 

Well were construc ted using 6-in or 10-i n nomj na l diameter, schedule 10, 304/304L stainless steel 
casing, continuous wire-wrap we ll screen, and a sump with end cap. Temporary cas ing diameters were 
selected to ensure a 4-in minimum annulus du ring well construction, as specified under W AC 173- 160. 
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2.1.3.2 Primary Filter Pack 

Filter packs for all well s consist of Colorado Silica Sand extending fro m below the well sump to between 
3.5 and 5.3 ft above the top of the screen. Silica sand size varied between I 0-20, 8-16, 6-1 2, and 8-1 2 
mesh. Following the pl acement of each I 0-ft interval of fil ter pack within a saturated zone, the filter pack 
was surged using a dual surge block until measured ettling met CHPRC well development specifications 
(i.e. less than 0. 1 ft of settling in I 5 minutes of surging). 

2.1.3.3 Annular Seal 

Annular seal materials include 3/8-in bentonite pellets, medium granular bentonite crumbles or chips, and 
type I/II cement grout. High strength concrete mj x was used to seal the fin al ¼- 1 ft of annular space. 
Annular seal material depths is presented in Table 3-1 and Section 3. 

2.1.3.4 Surface Completion 

The surface comple ti on consists of a stai nless steel protecti ve casing, a 4-ft-by-4-ft concrete pad, and a 
protecti ve cap with locking hasp. Four painted 3-in diameter steel posts were installed at each corner of 
the cement pad, extending to 3 ft above the ground surface. 

2.1.3.5 Well Development 

Well development general ly occurred at each well fo llowing completion. Development was performed 
with a submersible pump. Well s were developed at one or more interva ls depending on the length of the 
screen and the height of the water table within the screen. Each interval was pumped until water was less 
than five nephelometric turbidity units (NTU) and additional water quality parameters (conductivity, pH, 
and temperature) stabili zed. The water level was monitored using an In-Situ Inc., Level TROLL1 700 
pressure transducer accompanied by an electronic depth sounder where necessary and Rugged Reader2 

data.Jogger. Final development data is summari zed in Table 3-2. Well development was performed in 
accordance with CHPRC procedure SGRP-PRO-OP-50024(GRP-EE-01 -6.3), Well Development and 
Testing. 

2.1.3.6 Washington State Department of Ecology Identification 

Well tags with unique Washington State Department of Ecology identi fica ti on numbers were affixed to 
the protecti ve casing of each well. These identi fica ti on numbers are located in Tabl e 1-1. 

1 Level TROLL® Instrument is a registered trademark of In-Situ, Inc., Fort Collins, Colorado. 
2 RuggedReader® Handheld Computer is a registered trademark of In-Situ , Inc., Fort Collins, Colorado . 
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3 Site Specific Information for Groundwater Wells 

Thi s secti on summarizes the borehole drilling and sampling, split-spoon and groundwater sampling, and 
well construc tion, development, and testing acti viti es specific to each well. Well construction informati on 
for each well is summarized in Table 3-1. Well development in fo m,ati on for each well is summarized in 
Table 3-2. 

3.1 Well 199-H4-92 (C8792) 

Borehole C8792 was drilled fro m April 9, 20 15 to April 15, 201 5 by Layne Chri stensen Company using 
an AP] 000 Becker Hammer Drill rig (Fi gure 3-1 ), dual-wall air percussion, and both 18-in nominal 
di ameter single-wall and I 0¾-in nominal diameter dual-wall threaded carbon steel casing to advance to a 
tota l depth (TD) of 58.84 feet below ground surface (ft bgs). Approximately 1-2 ga llons of water per foot 
of advance (approximately 90 gallons total) were added during drilling for dust suppress ion in the vadose 
zone and to loosen casing in the saturated zone. All temporary casing was removed during well 
construction. 

Figure 3-1. Layne Christenson Layne Christensen Company AP1000 Becker Hammer Rig. 
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Table 3-1. Well Construction Information 

Permanent Screen and Casinga 

Total Blank Screen Sump/ 
Depth Casing Casing Slot Size End Cap Surface 

Well ID Drilled (ft) Size (ft) Screen (ft) (In) (ft) Sealb (ft) 

C8792 58.8 10-in +2.1-30.9 
30 .9-51 .0 75 

51.0-56.0 0-13.0 
51 .0-56.0 20 

C8793 89.0 6-i n +2 .1-74.0 74.0-84.1 20 84.1-87.1 0-67.4 

C8794 99.2 6-in +2.0-82.3 82.3-92.3 20 92.3-95.3 0-10.9 

C8929 67.0 6-in +2.1-31.7 31 .7-61 .8 75 61.8-64.8 0-13.9 

C8947 54.7 6-in +2 .0-23.0 23.0-43 .0 75 43.0-46.0 0- 14.1 

34.2-54.3 50 
C8948 68.2 10-in + 1.9-34.2 60.0-64.9 0-12.8 

54.3-60.0 60 

C8949 58.0 10-in +1.9-31.9 31 .9-51 .9 75 51.9-56.9 0-11 .2 
51 .9-56.9 20 

C8950 46.0 6-in +1.4-20.2 20.2-40 .2 50 40.2-43.2 0-10.1 

39.4-44.4 70 
C8951 74.6 6-in +1 .8-39.4 44.4-64.4 75 69.4-72.4 0-14.1 

64.4-69.4 50 

C9377 106.5 6-i n +2.1-73.7 73.7-98.7 75 98.7-104.0 0-15.7 

C9485 38.4 10-i n +2.4-22.6 
22 .6-32.9 75 

32.9-37.9 0-14.0 
32.9-37.9 20 

C9486 50.4 10-in +1.5-20.4 
20.4-40.4 50 40.4-45.4 0-13.0 
40.4-45.4 20 

All measurements in feet below ground surface unless otherwise marked. 

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

b. Type 1/11 cement grout 

c. Medium bentonite chips or crumbles 

d. Coated bentonite pellets (3/8-in) 

e. Silica Sand 

+ = above ground surface 

N/A = not applicable 

Annular Bentonlte 
Seale (ft) Seald (ft) 

13.0-26.8 26.8-27.2 

N/A 67.4-70.3 

10.9-36.0 69.4-77.0 36.0-69.4b 

13.9-28.1 N/A 

14. 1-17. 1 17.1-19.5 
47.5-54.5 

12.8- 28.5 28.5-29.2 

11 .2-27.2 27.2-28.0 

10.1-13.9 13.9-15.8 

14.1-33.1 33.1-34.5 

15.7-68.5 68.5-69.8 

14.0-18.4 18.4-19.0 

13.0-15.4 15.4-16.2 

Primary 
Filter Packe 

(ft) 

27.2-50.6 
50 .6-58.8 

70.3-89.0 

77.0-99.2 

28.1-67.0 

19 .5-47.5 

29.2-52.4 
52.4-60.5 
60 .5-68.2 

28.0-52.1 
52.1-57.9 

15.8-46.0 

34.5-64.3 
64.3-74.6 

69.8-106.5 

19.0-33.4 
33.4-37.9 

16.2-40.1 
40.1-48.5 

Filter Pack 
Size (ft) 

6-12 
10-20 

10-20 

10-20 

6-12 

6- 12 

8- 16 
8- 12 
8- 16 

6-12 
10- 20 

8- 16 

6- 12 
8-16 

6-12 

6- 12 
10-20 

8-16 
10-20 
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Table 3-2. Well Development Information 

Static Water Level Intake Depth Duration Average Flow Rate Final Turbidity 
Well ID (ft bgs and date) (ft bgs) (minutes) (gpm) (NTU) 

C8792 33. 7 ( 4/22/15) 43 .96 81 40 2.44 

C8793 33.4 (5/27/15) 81 105 5 4.39 

C8794 34.1 (5/27/15) 86.6 83 10 2.33 

C8929 43.5 (7/6/15) 57.8 80 101 0.45 

C8947a 41 .0(4/8/15) - - - -

C8948 37.4 (4/1/15) 56.5 66 57 3.88 

C8949 44.3 (5/7/15) 54.0 79 220 1.08 

C8950 31.0 (4/28/15) 37.5 173 10.1 0.27 

C8951 42.2 (5/1/15) 65.7 175 107 3.63 

C9377 85.9 (3/23/15) 99.7 86 60 0.63 

C9485 29.1 (6/15/15) 33.4 150 3 3.12 

C9486 32.8 (6/24/15) 39.5 143 12 4.05 

a. C8947 was not developed due to the lack of water in the borehole. 

bgs = below ground surface 

ft = feet 

gpm = gallons per minute 

NTU = nephelometric turbidity unit 

Final Drawdown 
(ft) 

9.8 

36.5 

41 .0 

9.0 

-

9.2 

1.6 

1.6 

6.8 

5.7 

9.1 

6.9 

Total Gallons 
Pumped 

3,240 

525 

830 

8,080 

-

3,755 

17,380 

1,750 

18,725 

5, 160 

390 

1,645 
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G) 
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A split-spoon soil sample was collected near the bottom of the unconfined aqui fer (Table 3-3). Pumped 
groundwater samples were collected near the bottom of the unconfined aquifer during dril ling and at the 
mj dpoint of the screened interval during development using a submersible pump (Table 3-4). Due to a 
slow recharge rate during pumping, the CHPRC BTR accepted sampling prior to a three-borehole volume 
purge. The borehole was logged to 45.25 ft using a NMLS and to 54.0 ft using a SGLS on April 16, 20 15 . 

Table 3-3. C8792 Split-Spoon Sample 

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

4/14/15 48.0-51 .0 Spl it-spoon Soil 25 830BP5 

ft bgs = feet below ground surface HEIS = Hanford Environmental Information System 

Well construction was performed from April 17 , 20 15 to April 21, 201 5. The well was constructed as a 
10-in diameter extracti on well with a 20-ft long 75-slot screened interva l above a 5-ft long 20-slot sump 
with end cap. Centrali zers were installed above and below the 75-slot screen. The annulus was fill ed from 
depth to surface with 8.2 ft of I 0-20 mesh fi lter pac k around the sump, 23.4 ft of 6-12 mesh fi lter pack 
around the screen, 0.4 ft of bento ni te pellets, 13.8 ft of bentoni te chips, and 13 ft of cement grout. 

The well was developed on April 22, 2015 with a with a fifteen horsepower submersible pump. Well 
development information is presented in Table 3-2. Stati c water level was measured before well 
development at 33.72 ft bgs on April 21, 20 15 . 

Table 3-4. C8792 Groundwater Samples Collected During Drilling and Development 

Pump 
Depth Sample Rate 

Date (ft bgs) Method (gpm) 

4114115 48.4 Groundwater 1 
pumped 

4/22115 43.96 Groundwater 40 .2 
pumped 

D.O. = dissolved oxygen 

ft bgs = feet below ground surface 
gpm = gallons per minute 
mg/L = mill igrams per liter 

3.2 Well 699-97-60 (C8793) 

Volume 
Purged 

(gal) 

60 

3256.2 

D.O. at 
Sample 

Turbidity Collection 
(NTU) (mgll) HEIS# 

259 4.75 B30BR4, B30BR5 

1.25 7.60 B30BP6, B30BP7, B30BP8, 
B30BP9, B30BY7 

HEIS = Hanford Environmental Information System 
gal = gallon(s) 
NTU = nephelometric turbidity unit 

Borehole C8793 was drilled fro m May 18, 20 15 to Apri l 22, 2015 jointly by Still wa ter, LLC using a 
Bucyrus-Erie 22-W Series 3 cable-tool drill ri g and by Layne Chri stensen Company using an API000 
Becker Hammer Drill ri g. The borehole was drilled by core barrel with 13½-in nominal di ameter cas ing 
by the cable-tool rig to 53.9 f t bgs and then by dual-wall air percussion and I 0¾-in nomjnal diameter 
casing with the Becker Hammer rig to TD at 89.03 ft bgs. The borehole was drilled approx imately 4 ft 
below the base of the first water-beaiing unit within the Ringold upper mud unit (RUM). All temporary 
cas ing was removed during well construction. 
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Split-spoon soil samples were co llected near the top, throughout the middle, and at the bottom of the 
unconfined aquifer (Table 3-5). Pumped groundwater samples were collected near the top, middle, and 
bottom of the unconfined aqui fer during drilling and al the bottom of the screened interval during 
development using a submersible pump (Table 3-6). Due to a slow recharge rate during pumping, the 
CHPRC BTR accepted sampling prior to a tlu·ee-borehole vo lume purge. The borehole was logged to 
34.25 ft using a NMLS and to 88.0 ft using SGLS on April 9, 20 15 and April 23 , 2015. 

Table 3-5. C8793 Split-Spoon Samples 

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

3/23/15 33.22-35.72 Split-spoon Soil 80 B30JM7 

4/06/15 49.8-52.3 Split-spoon Soil 100 B30JM8 

4/21 /15 65.1-67.6 Split-spoon Soil 100 B30JM9 

4/21 /15 76.0-78.5 Split-spoon Soil 100 B30JN0 

4/22/15 86.1-88.7 Split-spoon Soil 100 B30JN1 , B30JN2 

ft bgs = feet below ground surface HEIS = Hanford Environmental Information System 

Well construction was performed from May 11 , 2015 to May 14, 2015 . The well was constructed as a 
6-in diameter monitoring well with a l 0-ft long 20-s lot screened interval. Centralizers were not installed 
during construction due to a mu.Tow annulus. Approximately 400 gallons of water were added in efforts to 
remove a bentonite plug in the casing that formed during construction. The annulus was fi lled from depth 
to surface with 1.7 ft of natu ral slough, 22.2 ft of I 0-20 mesh fi lter pack around the screen, 3 ft of 
bentonite pellets, and 69 .4 ft of cement grout. 

The well was developed on May 27, 20 15 with a with a one-half horsepower submersible pump. Well 
development information is presented in Table 3-2. Stati c water level was measured prior to well 
development at 33.4 ft bgs on May 27, 2015 . 

Table 3-6. C8793 Groundwater Samples Collected During Drilling and Development 

Pump 
Depth Sample Rate 

Date (ft bgs) Method (gpm) 

3/23/15 39 .81 Groundwater 1.07 
pumped 

4/08/15 49.7 Groundwater 4.5 
pumped 

4/22/15 79.0 Groundwater 2 
pumped 

5/27/15 81.0 Groundwater 5 
pumped 

D.O. = dissolved oxygen 

ft bgs = feet below ground surface 

gpm = gallons per minute 

NR = not recorded 

Volume 
Purged 

(gal) 

47.1 

320 

132 

540 

D.O. at 
Sample 

Turbidity Collection 
(NTU) (mg/L) HEIS# 

>1000 6.82 B30JN8, B30JN9 

25.5 8.72 B30JP0, B30JP1 , B30JP2 

49.4 6.98 B30JP3, B30JP4 

4.39 NR B30JN3, B30JN4, B30JN5, 
B30JN6, B30JN7, B30JP5 

HEIS = Hanford Environmental Information System 

gal = gallon(s) 

NTU = nephelometric turbidity unit 

mg/L = mill igrams per liter 
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3.3 Well 699-97-61 (C8794) 

Borehole C8794 was drilled from April 30, 2015 to May 11 , 2015 by Layne Chri stensen Company with 
an APJO00 Becker Hammer Drill rig (Figure 3-1 ), using dual-wall air percussion to advance to a TD of 
99. 1 ft bgs . Two sizes of threaded carbon steel temporary casing were used to advance to TD: I 3½-in 
diameter outer casing to 69.6 ft bgs and 10¾-in diameter outer casing to 98.7 ft bgs. Approximately 2 to 3 
ga llons of water were added per 5 ft of advance (approximately 50 gallons total) during drilling for dust 
suppression in the vadose zone and to loosen casing within the saturated zone. The borehole was drill ed 
approxi mately 4 ft below the base of the first water-bearing unit within the RUM . All temporary casing 
was removed during well construction. 

Split-spoon soil sampl e were co llected during drilling near the top, throughout the middle, and at the 
bottom of the unconfined aqui fer (Table 3-7). Pumped groundwater samples were collected near the top , 
middle, and bottom of the unconfi ned aqui fer during drilling and at the bottom of the screened interval 
during development using a submersible pump (Table 3-8). The borehole was logged to 33.76 ft using a 
NMLS on May 6, 2015 and to 92.0 ft usi ng a SGLS on May J 2, 2015 . 

Table 3-7. C8794 Split-Spoon Samples 

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

5/04/15 37.5-40.0 Split-spoon Soil 40 B30JR9 

5/05/15 51.4- 53.9 Spl it-spoon Soil 100 B30JT0 

5/07/15 77.9-80.4 Split-spoon Soil 100 B30JT1 

5/07/15 88.1-90.6 Split-spoon Soil 100 B30JT2 

5/11 /15 98.4-100.9 Split-spoon Soil 100 B30JT3,B30JT 4,B30JT5 

ft bgs = feet below ground surface HEIS = Hanford Environmental Information System 

Table 3-8. C8794 Groundwater Samples Collected During Drilling and Development 

Pump 
Depth Sample Rate 

Date (ft bgs) Method (gpm) 

5/04/15 38.7 Groundwater 10.3 
pumped 

5/05/15 49.9 Groundwater 15.8 
pumped 

5/07/15 88.1 Groundwater 1.25 
pumped 

5/27/15 86.0 Groundwater 10 
pumped 

D.O. = dissolved oxygen 

ft bgs = feet below ground surface 

gpm = gallons per minute 

NR = not recorded 

Volume 
Purged 

(gal) 

278 

790 

43 .8 

83 

D.O. at 
Sample 

Turbidity Collection 
(NTU) (mg/L) HEIS# 

7.23 7.92 B30JP6, B30JP7 

180 7.58 B30JP8, B30JP9 

>1,000 5.18 B30JR0 ,B30JR1 ,B30JR2 

2.33 NR B30J R3, B30JR4, B30JR5, 
B30JR6, B30JR7 

HEIS = Hanford Environmental Information System 

gal = gallon(s) 

NTU = nephelometric turbidity unit 

mg/L = milligrams per liter 

3-6 



SGW-59185, REV 0 

Well construction was performed from May 19, 2015 to May 26, 2015 .The well was constructed as a 6-in 
di ameter extracti on well with a l 0-ft long 20-slot screened interval. Centralizers were not installed during 
construction due to a nan ow annulus. The annulus was fill ed from depth to surface with 22.2 ft of I 0-20 
mesh filter pack around the screen, 7.6 ft of bentonite pellets, 33.4 ft of cement grout, 25. l ft of bentonite 
chips, and l 0 .9 of cement grout . 

The well was developed on May 27, 2015 with a with a one-half horsepower submersible pump. Well 

development information is presented in Table 3-2. Stati c water level was measured prior to well 

development at 34.2 ft bgs on May 11 , 201 5. 

3.4 Well 699-93-48C (C8929) 

Borehole C8929 was drilled fro m June 18, 2015 to June 23, 201 5 by Layne Christensen Company with an 
AP] 000 Becker Hammer Drill rig (Fi gure 3-1 ), using dual-wall air percussion and 1 0¾-in threaded 
carbon steel temporary casing to advance to a TD of 67 .0 ft bgs. Approximately l to 5 gallons of water of 
water were added per 5 ft if advance (approx imately 165 gallons) during d1illing for dust suppression in 
the vadose zone and to loosen casing within the saturated zone. 

A split-spoon soil sample was collected near the middle of the unconfined aquifer (Table 3-9). Pumped 
groundwater samples were collected during drilling near the midpoint of the aqui fer and during 
development near the bottom of the screened interval using a submersible pump (Table 3-l 0). The 
borehole was logged to 4 1.0 ft using a NMLS and to 66.0 ft using a SGLS on June 24, 20 15 . 

Table 3-9. C8929 Split-Spoon Samples 

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

6/18/15 49.4-51 .9 Split-spoon Soil 75 B30JY8 

ft bgs = feet below ground surface HEIS = Hanford Environmental Information System 

Table 3-10. C8929 Groundwater Samples Collected During Drilling and Development 

Pump 
Depth Sample Rate 

Date (ft bgs) Method (gpm) 

6/23/15 48.8 Groundwater 1.6 
pumped 

7/06/15 57.78 Groundwater 101 
pumped 

D.O. = dissolved oxygen 

ft bgs = feet below ground surface 

gpm = gallons per minute 

Volume 
Purged 

(gal) 

92.8 

8,080 

D.O. at 
Sample 

Turbidity Collection 
(NTU) (mg/L) HEIS # 

153 7.53 B30K16, B30K17 

1.04 8.02 B30K00, B30K01 , B30K02, 
B30K03, B30K04, B30K05, 
B30K06, B30K07, B30K08 
B30K09, B30K10, B30K11 , 
B30K12, B30K13, B30K14, 

B30K15, B30K18 

HEIS = Hanford Environmental Information System 

NTU = nephelometric turbidity unit 

mg/L = milligrams per liter 
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Well construction was performed from June 25, 20 15 to Jul y I, 2015 . The well was constructed as a 6-in 
diameter injection we ll with a 30-ft long 75- slot screened interval. Centrali zers were not installed during 
construction due to a naJTow annulus. The annulus was fill ed from depth to surface with 38.9 ft of 6- 12 
mesh filter pack around the screen, 14.2 ft of bentonite crumbles , and 13.9 ft of cement grout. The drilling 
contractor received concurrence to excl ude the bentonite pellet seal from the BTR . 

The well was developed on July 6, 20 15 using a fi ve horsepower submersible pump. Well development 
in formation is presented in Table 3-2. Stati c water level was measured prior to we ll development at 4 1.03 
ft bgs. 

3.5 Well 199-H6-7 (C8947) 

Borehole C8947 was drilled fro m March 26, 201 5 to March 3 1, 20 15 by Layne Chri stensen Company 
with an APJO00 Becker Hammer Drill rig (Figure 3- 1 ), using dual-wall air percussion, and dual-wall 
I 0¾-in nominal di ameter threaded carbon steel temporary cas ing to advance to a TD of 54.7 ft bgs. 
Approximately I to 2 ga llons of water per foot of advance (approximately 70 ga llons total) were added 
during dri lling in the vadose zone for dust suppress ion. 

Spli t-spoon oil samples were co llected near the top of the expected unconfined aq ui fer and near the 
bottom of the borehole (Table 3- 11 ). The borehole was logged to 53.0 ft using a NMLS and to 54.0 ft 
using a SGLS on March 3 1, 20 15. 

Table 3-11. C8947 Split-Spoon Samples 

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

3/30/15 25.6- 28.1 Split-spoon Soil 80 B30JB0 , B30JB1 , B30J99 

3/30/15 46.25-48.75 Split-spoon Soil 100 B30JB2 

ft bgs = feet below ground surface HEIS = Hanford Environmental Information System 

Well constructi on was performed from April 7, 20 15 to April 8, 20 15 . The we ll was constructed as a 6-in 
diameter injection well with a 20-ft long 75-s lot screened interval. The annulu s was fill ed from depth to 
surface with 7 ft of bentonite pellet seal, 28 ft of 6- 12 mesh filter pack around the screen, 2.4 ft of 
bentonite pel lets, 3 ft of bentonite chips, and 14. 1 ft of cement grout. Thi s well was not developed due to 
an unexpectedly low level of groundwater encountered at thi s locati on. Stati c water level was measured at 
40.98 ft bgs on April 8, 20 15 . 

3.6 Well 199-HS-16 (C8948) 

Borehole C8948 was drilled from March 12, 2015 to March 25, 2015 by Layne Christensen Company 
with an AP l 000 Becker Hammer Drill ri g (Figure 3- 1 ), using dual-wa ll air percuss ion, and both 18-in 
nominal diameter single-wall and I 0¾-in nominal di ameter dual -wall threaded carbon steel casing to 
advance to a TD of 68.5 ft bgs. Approximately l to 2 gallons of water per foot of advance (approximately 
155 ga llons total) were added during drilling in the vadose zone for dust suppression and to loosen casing 
in the saturated zone. All temporary cas ing was removed during well construction. 

A split-spoon soil sample was co llected near the midpoint of the unconfined aquifer (Table 3-12). 
Pumped groundwater samples were collected near the mjdpoint of the unconfined aqui fer during drilling 
and near the bottom of the screened interva l during development (Table 3-13) . The borehole was logged 
to 42 .25 ft using a NMLS and to 65.0 ft using a SGLS on M arch 26, 20 15. 
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Table 3-12. C8948 Split-Spoon Samples 

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

3/24/15 45.6-47.6 Split-spoon Soil 75 B30J83 

ft bgs = feet below ground surface HEIS = Hanford Environmental Information System 

Well construction was performed fro m March 31, 2015 to April 6, 2015. The well was constructed as a 
JO-in di ameter ex traction well with a 20-ft long 50-slot screened interval and a 5-ft long 60-slot screened 
interval. Centralizers were installed above and below the screen and at approximately I 4 ft bgs. The 
annulus was fi lled with 7 .7 ft of 8-16 mesh filter pack at the base, 8. 1 ft of 8-12 mesh filter pack around 
the 60-slot screen, 23.2 ft of 8-1 6 mesh filter pack around the 50-slot screen, 0. 7 ft of bentoni te pellets, 
15.7 ft of bentoni te chips, and I 2.8 ft of cement grout. 

The well was developed from April I to April 2, 2015 with a wi th a five horsepower submersible pump. 
Well development information is presented in Table 3-2. Stati c water level was measured at 37.9 ft bgs on 
Apri l 6, 2015 . 

Table 3-13. C8948 Groundwater Samples Collected During Drilling and Development 

Pump 
Depth Sample Rate 

Date (ft bgs) Method (gpm) 

3/24/15 46.3 Groundwater 2.5 
pumped 

4/02/15 56.54 Groundwater 100 
pumped 

D.O. = dissolved oxygen 

ft bgs = feet below ground surface 

gpm = gallons per minute 

Volume 
Purged 

(gal) 

150 

6900 

D.O.at 
Sample 

Turbidity Collection 
(NTU) (mg/L) HEIS# 

18.2 10.23 B30J84, B30J85, B30J86 

6.51 8.69 B30J87, B30J88, B30J89, 
B30J92, B30J90, B30J93, 

B30J91 

HEIS = Hanford Environmental Information System 

NTU = nephelometric turbidity un it 

mg/L = millig rams per liter 

Table 3-14. C8948 Step-Drawdown Test 

Step Intake Depth Duration Discharge Volume Pumped Final Drawdown 
Interval (ft bgs) (min) (gpm) (gal) (ft) 

1 30 37 1,110 2.9 

2 56.5 51 73 3,825 7.5 

3 30 102 3,060 10.0 

ft bgs = feet below ground surface min = minute(s) 

gpm = gallons per minu te ga l = gallon(s) 
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A step-drawdown test was conducted fo llowing well development on Apri l 2, 2015 , using a fi ve 
horsepower submersible pump and in accordance with SGRP-PRO-OP-50024. During the tep-drawdown 
test, pumping was performed at three progressive ly increasing constant flow rates for a minimum of thirty 
mjnu tes per interva l. Step-drawdown test informati on is included in Table 3-1 4.Construction at thi s well 
was completed on Apri l 6, 2015 followin g well development and the step-drawdown test. 

3.7 Well 199-H4-93 (C8949) 

Borehole C8949 was drilled from April 23 , 20 15 to April 28, 20 15 by Layne Ch1i stensen Company with 
an AP I 000 Becker Hammer Drill rig (Figure 3-1 ), using dual-wall ajr percuss ion, and both 18-in nomjnal 
di ameter single-wa ll and 10¾-in nomjnal diameter dual-wall threaded carbon steel casing to advance to a 
TD of 58.5 ft bgs. Approximately 1 to 2 gallons of water per foot of advance, approx imately 65 gallons 
total, were added during dri lling in the vadose zone for dust suppression and to loosen casing in the 
saturated zone. Low concentrations of Volati le Organic Compounds (VOCs) and ammonia (NH 3) were 
detected during drilling in dri ll casing at C8949 on Apri l 28, 2015 , bu t not within the breathing zone. All 
temporary casing was removed during we ll constructi on. 

A split-spoon soi I sample was collected near the midpoint of the unconfined aqui fer (Table 3- 15). One 
borehole volume of groundwater was air li fted fro m the borehole prior to purging the borehole with a 
submersible pump during preparation for groundwater sample collection. Pumped groundwater samples 
were collected near the mjdpoint of the unconfined aqui fer during drilling and near the bottom of the 
screened interval during development (Table 3- 16) . The borehole was logged to 47.75 ft using a NMLS 
and to 55 .0 ft using a SGLS on Apri l 29, 2015 . 

Table 3-15. C8949 Split-Spoon Samples 

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

4/07/15 45.4-47.9 Split-spoon Soil N/A B30JH5 

ft bgs = feet below ground surface HEIS = Hanford Environmental Information System 

Table 3-16. C8949 Groundwater Samples Collected During Drilling and Development 

Pump 
Depth Sample Rate 

Date (ft bgs) Method (gpm) 

4/28/15 48.2 Groundwater 6 
pumped 

5/07/15 51.1 Groundwater 220 
pumped 

0 .0. = dissolved oxygen 

ft bgs = feet below ground surface 

gpm = gallons per minute 

Volume 
Purged 

(gal) 

132 

17,400 

D.O. at 
Sample 

Turbidity Collection 
(NTU) (mg/L) HEIS# 

10.8 8.05 B30JJ7, B30JJ8 

8.66 8.19 B30JH6, B30JH7, B30JH8, 
B30JJO, B30JH9, B30JJ1 

HEIS = Hanford Environmental Information System 

NTU = nephelometric turbidity unit 

mg/L = milligrams per liter 
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Well construction was performed from April 30, 2015 to May 5, 2015. The well was constructed as a 
10-in di ameter extraction well with a l 5-ft long 75-slot screened interval and a 5-ft long 20-slot sump 
with end cap. Centralizers were installed above and below the 75-slot screen. The annulus was filled from 
depth to surface with 5.82 ft I 0-20 mesh filter pack around the sump, 24.1 ft 6-12 filter pack around the 
75-slot screen, 0.8 ft bentonite pellets, I 6.0 ft bentonite chips and I 1.2 ft cement grout. 

The well was developed on May 7, 2015 with a with a five horsepower submersible pump. Well 
development information is presented in Table 3-2. Static water level was measured at 43 .82 ft bgs on 
May 7, 2015 . 

3.8 Well 699-95-458 (C8950) 

Borehole C8950 was drilled from April 2, 2015 to April 7, 2015 by Layne Chri stensen Company with an 
APJO00 Becker Hammer Drill rig (Figure 3-1 ), using dual-wall air percussion and 10¾-in nominal 
diameter dual-wall threaded carbon steel casing to advance to a TD of 46.0 ft bgs. Approximately I to 2 
gallons of water per foot of advance (approximately 70 gallons total) were added during drilling in the 
vadose zone for dust suppression. Low concentrations (0.4 parts per million [ppm]) of VOCs were 
detected at the drill rig on April 7, 2015. All temporary casing was removed during well construction. 

A split-spoon soil sample was collected near the midpoint of the unconfined aquifer (Table 3-17). 
Pumped groundwater samples were collected near the midpoint of the unconfined aquifer during drilling 
and near the bottom of the screened interval during development (Table 3-18) . Due to a slow recharge 
rate during pumping, the CHPRC BTR accepted sampling prior to a three-borehole volume purge. The 
borehole was logged to 44.5 ft using a NMLS and to 45.0 ft using a SGLS on April 8, 2015. 

Table 3-17. C8950 Split-Spoon Samples 

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

4/07/15 36.3-38.8 Split-spoon Soil 50 B30JL6 

ft bgs = feet below ground surface HEIS = Hanford Environmental Information System 

Table 3-18. C8950 Groundwater Samples Collected During Drilling and Development 

Pump 
Depth Sample Rate 

Date (ft bgs) Method (gpm) 

4/07/15 36.3 Groundwater 6 
pumped 

4/28/15 38.32 Groundwater 10.8 
pumped 

D.O. = dissolved oxygen 

ft bgs = feet below ground surface 

gpm = gallons per minute 

Volume 
Purged 

(gal) 

366 

1868.4 

D.O. at 
Sample 

Turbidity Collection 
(NTU) (mg/L) HEIS# 

2.87 9.55 B30JM3, B30JM4 

0.17 8.19 B30JL7, B30JL8, B30JL9, 
B30JM1 , B30JM0, B30JM2 

HEIS = Hanford Environmental Information System 

NTU = nephelometric turbidity unit 

mg/L = milligrams per liter 
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Well construction was performed from April 23, 2015 to April 27, 2015. The well was constructed as a 
6-in diameter extraction well with a 20-ft long 50-slol screened interval. Centralizers were not installed 
during construction due to a nan·ow annulus. The annulus was filled from depth to surface with 30.2 ft 
8-16 mesh filter pack around the 50-slot screen, 2.0 ft bentonite pellets, 3.8 ft bentonite crumbles and 10.0 
ft cement grout. 

The well was developed on April 28, 2015 with a with a one-half horsepower submersible pump. Well 

development information is presented in Table 3-2. Static water level was measured at 30.75 ft bgs on 

April 7, 2015. 

3.9 Well 199-H6-8 (C8951 ) 

Borehole C8951 was drilled from March 31, 20 I 5 to April I, 2015 by Layne Christensen Company with 
an AP! 000 Becker Hammer Drill rig (Figure 3-1 ), using dual-wall air percussion and I 0¾-in nominal 
diameter dual-wall threaded carbon steel casing to advance to a TD of 74.6 ft bgs. Approximately I to 2 
gallons of water per foot of advance, approximately 65 ga llons total , were added during drilling in the 
vadose zone for dust suppression. All temporary casing was removed during well construction. 

Split-spoon soil samples were collected near the top and bottom of the unconfined aquifer (Table 3-19). 
Pumped groundwater samples were collected near the top and bottom of the unconfined aquifer during 
drilling and near the bottom of the screened interval during development (Table 3-20). The CHPRC BTR 
accepted sampling upon groundwater parameter stabilization (prior to a three-borehole volume purge) 
during drilling. The borehole was logged to 43.5 ft using a NMLS and to 73 .0 ft using a SGLS on Apri l 2, 
2015. 

Table 3-19. C8951 Split-Spoon Samples 

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

3/31 /15 45.6-48.1 Split-spoon Soil 50 B30JD7 

4/01 /15 57.1-59.6 Split-spoon Soil 70 B30JD8 

ft bgs = feet below ground surface HEIS = Hanford Environmental Information System 

Well construction was performed from April 9, 2015 lo April 15, 2015 . The well was constructed as a 6 in 
diameter injection well with a 5-ft long 70-slot screen, 20-ft long 75-slot screen, and 5-ft long 50-slot 
screen. Centralizers were not installed during construction due to a narrow annulus. The annulus was 
filled with I 0.3 ft 8-16 mesh filter pack around the 50-slot section of screen at the base, 29.8 ft 6-12 mesh 
filter pack around the 75-slot and 70-slot screen, 1.4 ft bentonite pellets, 19.0 ft bentonite crumbles and 
14.1 ft cement grout. 

The well was developed on April 16, 2015 with a with a five horsepower submersible pump. Well 
development information is presented in Table 3-2. Static water level was measured at 42.01 ft bgs on 
Aptil 14, 2015 . 

A step-drawdown test was conducted following well development on April 16, 2015, using a five 
horsepower submersible pump and in accordance with SGRP-PRO-OP-50024. During the step-drawdown 
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test, pumping was performed at three progressive ly increasing constant flow rates for a mjnimum of thirty 
minutes per interval. Step-drawdown test information is included in Table 3-21. 

Table 3-20. C8951 Groundwater Samples Collected During Drilling and Development 

Pump Volume 
Depth Sample Rate Purged 

Date (ft bgs) Method (gpm) (gal) 

4/01 /15 49.0 Groundwater 1.6 195 
pumped 

4/01 /15 59.6 Groundwater 1.1 76 
pumped 

4/16/15 65.74 Groundwater 107 18,725 
pumped 

D.O. = dissolved oxygen 

ft bgs = feet below ground surface 

gpm = gallons per minute 

D.O. at 
Sample 

Turbidity Collection 
(NTU) (mg/L) HEIS# 

93 7.82 B30JH0, B30JH1 

903 6.67 B30JH2, B30JH3 

3.32 9.27 B30JD9, B30JF0, B30JF1 , 
B30JF3 , B30JF5, B30JF6, 
B30JF7, B30JF2, B30JF4, 
B30JF8, B30JF9, B30JH4 

HEIS = Hanford Environmental Information System 

NTU = nephelometric turbidity unit 

mg/L = milligrams per liter 

Table 3-21. C8951 Step-Drawdown Test 

Step Intake Depth Duration Discharge Volume Pumped Final Drawdown 
Interval (ft bgs) (min) (gpm) (gal) (ft) 

1 30 39 1,170 2.2 

2 65.7 33 81 2,673 4.6 

3 30 122 3,660 7.0 

ft bgs = feet below ground surface min = minute(s) 

gpm = ga llons per minute gal = gali on(s) 

3.10 Well 199-D5-159 (C9377) 

Borehole C9377 was drilled fro m March 2, 2015 to March 4, 2015 by Layne Chri stensen Company with 
an APl000 Becker Hammer Drill rig (Figure 3-1), using dual-wall air percuss ion, and 10¾-in nominal 
di ameter dual-wall threaded carbon steel cas ing to advance to a TD of 106.5 ft bgs. Approx imately one 
ga llon of water was added per foo t of drilling for dust suppression and to and to loosen casing in the 
saturated zone, and approx imately fi fty gallons were added to flu sh out the borehole after drilling was 
complete . 

Spli t-spoon soil samples were co llected within the unconfined aquifer (Table 3-22). Low concentrations 
(0 .8 ppm) of NH 3 were detected at split spoon sample collection from 91.7-94.2 ft bgs on March 3, 2015 , 
but not within the breathing zone. Pumped groundwater samples were collected near the bottom of the 
unconfined aqui fer during drilling and at the bottom of the screened interval during development 
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(Table 3-23). The borehole was logged to 90.5 ft using a NMLS and to 106.0 ft using a SGLS on 
March 5, 2015 . 

Table 3-22. C9377 Split-Spoon Samples 

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

3/03/15 39.9-42.4 Split-spoon Soil 30 B30JK0, 

3/03/15 91.7-94.2 Split-spoon Soil 75 B30JK4 

3/04/15 100.0-102.5 Split-spoon Soil 25 B30JK5 

ft bgs = feet below ground surface HEIS = Hanford Environmental Information System 

Well construction was performed from March 10, 2015 to March 17, 2015 . The well was constructed as a 
6-in diameter extraction wel l with a 25-ft long 75-slot screen. Central izers were not installed during 
construction due to a narrow annulus. The annu lus was filled from depth to surface with 36.7 ft of 6-12 
mesh filter pack around the 75-slot screen , 1.3 ft bentonite pellets, 52.8 ft bentonite chjps and I 5.7 ft 
cement grout. 

The well was deve loped on March 23, 20 J 5 with a with a five horsepower submersible pump. Well 
development information is presented in Table 3-2. Static water level was measured at 82.67 ft bgs on 
March 4, 2015. 

Table 3-23. C9377 Groundwater Samples Collected During Drilling and Development 

Pump 
Depth Sample Rate 

Date (ft bgs) Method (gpm) 

3/03/15 91.4 Groundwater 5.5 
pumped 

3/23/15 97.23 Groundwater 60 
pumped 

0.0. = dissolved oxygen 

ft bgs = feet below ground surface 

gpm = gallons per minute 

Volume 
Purged 

(gal) 

190 

5,100 

D.O. at 
Sample 

Turbidity Collection 
(NTU) (mg/L) HEIS# 

57.4 9.66 B30J L2, B30J L3 

0.63 NA 830JK6, B30JK7, B30JK8, 
B30JL0, B30JL1 , B30JL5 

HEIS = Hanford Environmental In formation System 

NTU = nephelometric turbidity unit 

mg/L = milligrams per liter 

A step-drawdown test was conducted fo llowing well development on March 24, 2015 , using a five 
horsepower submersible pump and in accordance with SGRP-PRO-OP-50024. During the step-drawdown 
test, pumping was performed at three progressively increasing constant flow rates for a minimum of thirty 
minutes per interval. Step-drawdown test information is included in Table 3-24. 
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Table 3-24. C9377 Step-Drawdown Test 

Step Intake Depth Duration Discharge Volume Pumped Final Drawdown 
Interval (ft bgs) (min) (gpm) (gal) (ft) 

1 32 46 1,472 4.3 

2 96.9 51 76 3,876 6.7 

3 30 91 2,730 8.8 

ft bgs = feet below ground surface min = minute(s) 

gpm = gallons per minute gal = gallon(s) 

3.11 Well 699-97-478 (C9485) 

Borehole C9485 was drilled from June 5, 2015 to June 9, 2015 by Layne Chri stensen Company with an 
AP] 000 Becker Hammer Drill rig (Figure 3-1 ), using dual-wall air percussion and both 18-in nominal 
diameter single-wal l and 1 0¾-in nominal diameter dual-wall threaded carbon steel casing to advance to a 
TD of 38.4 ft bgs. Approximately I to 2 gallons of water per foot of advance (approximately 55 gallons 
total) were added during drilling in the vadose zone for dust suppression . 

Split-spoon soil samples were collected near the mjdpoint of the unconfined aquifer (Table 3-25). 
Pumped groundwater samples were collected near the mjdpoint of the unconfined aquifer and near the 
bottom of the screened interval during development (Table 3-26). The borehole was logged to 31 .5 ft 
using a NMLS and to 37.0 ft using a SGLS on June 10, 2015. 

Table 3-25. C9485 Split-Spoon Samples 

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

6/08/15 32.2-34.7 Split-spoon Soil 100 B30PY2 

ft bgs = feet below ground surface HEIS = Hanford Environmental Information System 

Well construction was performed from June 11 , 2015 to June 12, 2015 . The well was constructed as a I 0-
in diameter extraction well with a 10-ft long 75-slot screen and 5-ft long 20-slot sump with end cap. 
Centralizers were installed at the top and the bottom of the screened interval. The annulus was filled with 
4.5 ft 10-20 mesh filter pack around the sump, 14.4 ft 6-12 mesh filter pack around the 75-s lot screen , 0.6 
ft bentonite pellets, 4.4 ft bentonite chips and 14.0 ft cement grout. 

The well was developed on June 15, 2015 with a with a one-half horsepower submersible pump. Well 
development information is presented in Table 3-2. Static water level was measured prior to well 
development at 26.1 ft bgs on June 15, 2015. 
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Table 3-26. 9485 Groundwater Samples Collected During Drilling and Development 

Pump 
Depth Sample Rate 

Date (ft bgs) Method (gpm) 

6/09/15 31 .7 Groundwater 0.7 
pumped 

6/15/15 33.4 Groundwater 2.6 
pumped 

0.0. = dissolved oxygen 

ft bgs = feet below ground surface 

gpm = gallons per minute 

3.12 Well 199-H1-46 (C9486) 

Volume 
Purged 

(gal) 

74 

390 

D.O. at 
Sample 

Turbidity Collection 
(NTU) (mg/L) HEIS # 

5.39 9.11 B30R04, B30R05 

3.12 9.09 B30PY3, B30PY4, 
B30PY5, B30PY7, 

B30PY9, B30ROO, B30R01 , 
B30PY6, B30PY8, 

B30R02, B30R03, B30R06 

HEIS = Hanford Environmental Information System 

NTU = nephelometric turbidity unit 

mg/L = milligrams per liter 

Borehole C9486 was drilled from June 15, 2015 to June 17, 2015 by Layne Chri stensen Company with an 
APJOOO Becker Hammer Drill rig (Figure 3-1 ), using dual-wall air percussion and both 18-in nominal 
diameter single-wall and 10 ¾-in nominal diameter dual-wall threaded carbon steel casing to advance to a 
TD of 50.4 ft bgs. Approximately 1 to 2 gallons of water per foot of advance (approximately 50 gallons 
total) were added during drilling in the vadose zone for dust suppression. 

Split-spoon soi l samples were collected near the top and midpoint of the unconfined aquifer (Table 3-27). 
Pumped groundwater samples were collected near the top of the unconfined aquifer and near the midpoint 
of the screened interval during development (Table 3-28). The borehole was logged to 32.5 ft using a 
NMLS and to 48 .0 ft using a SGLS on June 18, 2015 . 

Table 3-27. C9486 Split-Spoon Samples 

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

6/16/15 27.3-29.8 Split-spoon Soil 75 B30R45, B30R46, B30R47 

6/16/15 36.3-38.8 Split-spoon Soil 50 830R48 

ft bgs = feet below ground surface HEIS = Hanford Environmental Information System 

Well construction was performed from June 22, 20 l 5 to June 23, 20 l 5. The well was constructed as a 
10-in diameter extraction well with a 20-ft long SO-slot screen and a 5-ft long 20-slot sump with end cap. 
Centralizers were installed between the 20-slot sump and SO-slot screen and at the top of the SO-slot 
screen . The annulus was filled from depth to surface with 8.4 ft l 0-20 mesh filter pack around the sump, 
23.9 ft 8-16 mesh filter pack around the SO-slot screen, 0.8 ft bentonite pellets, 2.4 ft bentonite chips and 
13.0 ft cement grout. 
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The well was developed on June 24, 2015 with a with a five horsepower submersible pump. Well 
development information is presented in Table 3-2. Static water level was measured at 33.4 ft bgs on June 
17, 2015. 

Table 3-28. 9486 Groundwater Samples Collected During Drilling and Development 

Pump 
Depth Sample Rate 

Date (ft bgs) Method (gpm) 

6/17/15 36.22 Groundwater 3.7 
pumped 

6/24/15 39.5 Groundwater 11 .5 
pumped 

D.O. = dissolved oxygen 

ft bgs = feet be low ground surface 

gpm = gallons per minute 

Volume 
Purged 

(gal) 

455.1 

1644.5 

D.O. at 
Sample 

Turbidity Collection 
(NTU) (mg/L) HEIS# 

24.1 9.34 B30R55, B30R56, B30R57 

2.07 12.88 B30R49, B30R50, B30R51 , 
B30R53, B30R52, B30R54, 

B30R58 

HEIS = Hanford Environmental "Information System 

NTU = nephelometric turbidity unit 

mg/L = milligrams per liter 
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4 Geologic Observations 

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

4.1 General Geology Description 

The major stratigraphic units encountered during this project included Holocene eolian, alluvial and 
anthropogenic deposits, the Pleistocene Hanford formation, and the Miocene- Pliocene Ringold 
Formation. The gravel facies dominates the Hanford formation within the project area and consists of 
coarse-grained basaltic sands, gravels, and boulders. In the 100-HR-3 OU, Hanford formation matrix 
sands are less basal tic than elsewhere on site. The Hanford formation overlies the Ringold Formation 
within the project area. The exact location of the Hanford formation was not di stingui shable in nine of the 
twelve boreholes. In the boreholes where it was clearly identifiable (C8793, C8794, and C9733) , the 
Hanford formation ranged in thickness from 38 ft (C9377) to 45.5 (C8793) ft. 

The Ringold Formation encountered during this drilling project includes the Ringold Formation member 
of Wooded Island - unit E (Ringold unit E) and the RUM. The Ringold unit Eis characterized as clast­
supported gravels with fine to coarse-grained sand matrix and lesser silt fractions. Clasts associated with 
the Ringold unit E are predominately quartzite and silicic volcanics with lesser amounts of basalt. The 
sand matrix mineralogy is predominately quartzo-feldspathic. The Ringold unit E overlies the lacustrine 
silt and clay deposit of the RUM encountered at the three boreholes . The Ringo ld unit E was not present 
or was unidentifiable in nine of the twelve boreholes. Where identifiable, it was thickest at C9377 (46 ft) 
and thinnest at C8289 (10.5 ft) . The RUM is primarily comprised of silt and clay typically described as 
various shades of brown to olive-brown. At C8793 and C8794, drilling continued beyond the RUM 
contact to 38.1 ft and 32.2 ft (respectively) below the RUM. 

4.2 Borehole Geology 

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

Due to the di sconformable and gradational contact between the Hanford formation and Ringold unit E, 
exact contacts were difficu lt to identify in the field. Stratigraphic unit contacts included in this document 
are based on field drill cuttings examination (e.g. lithology, texture, color, reaction to JO percent dilute 
hydroch loric acid [HCl]) , and drilling observations (e.g. drill rate). As such, the unit contacts included 
herein should not be considered final. It shou ld be noted that geologic field descriptions of Becker 
Hammer drill cuttings may not be completely representative of the geologic formation due to sorting, 
crushing, and binding as the cuttings exit the borehole. Final stratigraphic unit contact depths will be 
determined during the remedial investigation data review and will incorporate the fie ld observations, 
borehole geophysical logging information, and regional stratigraphic interpretations. The basis for the 
field stratigraphic unit contacts is included in the individual borehole summaries below. 

4.2.1 Borehole Geology for Well 199-H4-92 (C8792) 

At C8792, gravel fill is present from ground surface to 5 ft bgs , underlain by a sandy silt layer to 6 ft bgs. 
Beneath these is a sandy gravel unit to 51 ft bgs. The sandy gravel is comprised of 60 to 75 percent 
gravel, 25 to 40 percent sand, and up to 2 percent silt. The gravel fraction is comprised of poorly sorted , 
rounded to subrounded, 70 percent felsic , fine pebbles to large cobbles. The sand fraction consists of 
angular to subangular, 60 to 70 percent fe lsic, very fine to very coarse, poorly sorted grains that become 
well sorted with depth. A weak to moderate reaction to HCl was observed from 6 to 35 ft bgs with the 
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exception of sediments from 20 to 25 ft bgs, which exhibited no reaction to HCI. The color of the fine 
fraction throughout this interval transitions with depth from a reddish-yellow hued brown (7.5YR4/2) to a 
yellower hued brown(] 0YR4/3), based on a Munsell® soil color chart3. Groundwater was encountered at 
33.7 ft bgs on April 14, 2015. 

At 51 ft bgs, a sharp contact with a light brownish gray ( I 0YR6/2) clayey si lt of low plasticity was 
encountered. Pinkish white (7.5 YR 8/2) calcareous nodules are present which react strongly to HCI , 
while the sunounding clayey silt exhibits a weak reaction to HCI. Based on the distinct change in the 
lithology and sediment color 51 ft bgs was interpreted to be the RUM contact. At 53 ft bgs, a transition to 
a sandy silt was encountered that continued to the TD of 57.8 ft bgs. The sandy silt consists of 25 percent 
angular, quartzo-feldspathic, very fine sand, and 75 percent yellowish brown(] OYR5/4) silt exhibiting 
low plasticity. The borehole and photographic logs for C8792 are presented in Appendix A. 

4.2.2 Borehole Geology for Well 699-97-60 (C8793) 

Sediments encountered at C8793 is overlain by 5 ft of silty sandy gravel fill followed by unconsoli dated 
silty sandy gravel and sandy gravel from 5 to 40 ft bgs, with a 4-ft sand lens at 20 ft bgs. Sediment from 5 
to 20 ft bgs is comprised of 40 to 50 percent gravel, 35 to 40 percent sand, and 13 to 20 percent silt. The 
gravel fraction consists of very poorly sorted , rounded to angular, very fine pebbles to large cobbles 
fining downward. The maximum clast size encountered was 210 mm, located within the first 5 ft of 
sediment. The sand fraction in thi s unit consists of very poorly sorted , rounded to angular, very fine to 
very coarse grains. This unit is 50 to 60 percent mafic within the gravel fraction and 75 to 85 percent 
mafic within the sand fraction . The fine fraction darkens with depth from light yel lowi sh brown (2.5Y6/3) 
to grayish brown (2 .5Y5/2). Sediment exh ibited a strong to moderate reaction to HCI that weakened with 
depth. The 4-ft thick well-sorted sand lens at 20 ft bgs is comprised of 8 percent gravel , 89 percent sand, 
and 3 percent silt. Both muscovite and caliche were noted within the sand lens. 

Sed iment from 24 to 40 ft bgs is comprised of 45 to 60 percent gravel , 33 to 50 percent sand, and 5 to 13 
percent si lt. Mafic content alternated between 60-70 and 20-30 percent within the gravel fraction and 
between 70 and 30 percent within the sand fraction. Muscovite is intermittent throughout the in terval. The 
color ranged from gray (2.5Y6/1 ) to very dark grayish brown (2. 5Y3/2). Due to these observations, 20 lo 
40 ft bgs is interpreted as Hanford formation and reworked Ringold unit E. At 40 ft bgs, a distinct change 
in lithology and hydraulic conductivity (1 ga llon per min ute) and muscovite content is interpreted as the 
Hanford/Ringold unit E contact. 

From 40 to 50.5 ft bgs, sediments grade from silty sandy grave l to sandy gravel with depth , containing 50 
to 60 percent gravel, 35 percent sand, and 13 percent sill decreasing to 5 percent with depth. The gravel 
fraction consists of very poorly sorted , angular to subrounded , 70 percent fe lsic, very fi ne lo very coarse 
pebbles. The sand fraction consists of very poorly sorted, angular to subrounded, 50 percent felsic, very 
fine to very coarse grains. The fine fraction is dark grayish brown (2.5 Y4/2) with mica present 
throughout. 

At 55.5 ft bgs a di stinct contact with a light yellowish brown ( I 0YR6/4) to strong brown ( I 0YR8/2) 
sandy silt exhibiting low to no plasticity was encountered . The sandy sill is 20 to 30 percent sand and 70 
to 80 percent silt. The sand fraction is comprised of fine to very fine, well sorted, fel sic grains. Based on 
the di stinct change in the lithology and sediment color, this is interpreted lo be the contact between the 
Ringold unit E and the RUM. From 65 ft bgs to a TD of 88.6 ft bgs, low lo very high amounts of 

3 Munsell® Soil Color Charts is a registered trademark of X-Rite , Inc. Grand Rapids , Michigan. 
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cementation, as well as laminated carbonates as thick as 50 mm, and carbonate nodules to 25 mm in 
diameter were observed . The borehole and photographic logs for C8793 are presented in Appendix B. 

4.2.3 Borehole Geology for Well 699-97-61 (C8794) 

Surficial sediments at C8794 are gravel fill to 1 ft bgs underlain by a silt layer to 3 ft bgs. From 3 to 52 ft 
bgs, sediments are sandy gravel to gravel to silty sandy gravel. The sandy gravel to 44 ft bgs contains 40 
to 75 percent gravel, 25 to 60 percent sand, and trace silt. The gravel fraction is poorly to moderately 
sorted with depth, consisting of subrounded to rounded very fine pebbles to small cobbles. The sand 
fraction consists of poorly to well sorted, angular to subangular, very fine to very coarse grains. Mafic 
content increases with depth from 50 to 70 percent in the gravel fraction, 30 to 80 percent in the sand 
fraction. Weak to moderate reactions to HCI were observed from 20 to 25 ft bgs. The color of the fine 
fraction is grayish brown (2.5Y5/2). No reaction to HCI was observed. The gravel from 30 to 40 ft bgs is 
comprised of 90 percent gravel and IO percent sand, and exhibits a moderate reaction to HCI from 35 to 
40 ft bgs. The silty sandy gravel from 44 to 52 ft bgs contains 30 percent clayey silt exhibiting medium 
plasticity. Due to the presence of the clayey silt and the alternating mafic content in the sandy gravel, 44 
ft bgs is interpreted as Hanford formation and reworked Ringold unit E. The Ringold unit E contact at this 
location is interpreted to be at 52 ft bgs based on an increase in silt and mica and low hydraulic 
conductivity. At 52 ft bgs, a distinct change in lithology, hydraulic conductivity (I gallon per minute) and 
muscovite content is interpreted as the Hanford/Ringold unit E contact. 

At 52 ft bgs, a light olive brown (2.5Y5/3) sandy gravel was encountered, comprised of 30 to 50 percent 
gravel , 30 to 40 percent sand, and 5 to 10 percent silt. The gravel fraction consists of well sorted, angular 
to subangular, 70 percent felsic, very fine to very coarse pebbles. The maximum clast size observed was 
60 mm, and 80 percent of the clasts were 8 to 16 mm in diameter. The sand fraction consists of well­
sorted, subrounded, 80 percent felsic , very fine to medium grains. 

At 67 ft bgs, a sharp contact with silty clay was encountered that spans the remainder of the borehole to 
TD at 99.2 ft bgs. Based on the distinct change in the lithology and sediment color, this is interpreted to 
be the contact between the Ringold unit E and the RUM. The silty clay is 80 percent clay and 20 percent 
silt of medium plasticity. From 75 ft bgs to TD, cementation and caliche veins are present and the 
sediment has very high dry strength and exhibits low plasticity. The color ranges from light olive brown 
(2.5Y5/4) to very pale brown (10YR7/3). A strong to very strong reaction to HCI was observed, 
particularly strong in contact with caliche veins from 75 ft bgs to TD. The borehole and photographic 
logs for C8794 are presented in Appendix C. 

4.2.4 Borehole Geology for Well 699-93-48C (C8929) 

Sediments at C8929 consist of sandy gravel and gravelly sand from ground surface to 55 ft bgs with a 
gravel interval from 50 to 55 ft bgs. The sandy gravel is comprised of 50 to 75 percent gravel, 25 to 60 
percent sand, and trace to IO percent silt and the gravelly sand, from 15 to 35 ft bgs, is light yellowish 
brown (2.5Y6/3) and contains 10 to 15 percent gravel, 85 to 90 percent sand, and trace silt. The gravel 
fraction is of moderately to poorly sorted with depth , and consists of subrounded to angular, very fine 
pebbles to small cobbles. The sand fraction consists of well to poorly sorted, angu lar to subangular, very 
fine to very coarse grains in a coarsening downward sequence. Mafic content ranges from 50 to 85 
percent within the gravel fraction and 50 to 80 percent within the sand fraction. The color of the fine 
fraction ranges from very dark grayish brown (2.5Y3/2) to light yellowish brown (2.5Y6/3). Reactivity to 
HCI decreases with depth from strong to weak. Due to a decrease in basalt content in the gravel and sand 
fractions and a color change to olive brown (2.5Y 4/43), the Hanford/Ringold unit E contact is inferred to 
be between 50 and 55 ft bgs. 
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From 55 to 62 ft bgs, the sediments consist of sandy gravel. The gravel fraction consists of poorly sorted, 
subrounded to well rounded, medium pebbles to small cobbles. The sand fraction consists of very fine to 
medium grains, 60 percent of which are fines. No reaction to HCl was observed. 

At 62 ft bgs, a light yellowish brown (2.5Y6/3) clayey silt was encountered that is comprised of 5 percent 
sand and 95 percent silt and clay. The clay exhibits medium plasticity. No reaction to HCl was observed. 
Based on the distinct change in the lithology and sediment color, this was interpreted to be the RUM 
contact. Drilling continued into the RUM to a TD of 67 ft bgs. The borehole and photographic logs for 
C8929 are presented in Appendix D. 

4.2.5 Borehole Geology for Well 199-H6-7 (C8947) 

Sediments encountered at C8947 at the ground surface are gravel fill to 1 ft bgs underlain by a silt layer to 
3 ft bgs. Sandy gravel is present from I to 44.5 ft bgs. The sandy gravel is comprised of 40 to 70 percent 
gravel increasing with depth , 30 to 55 percent sand decreasing with depth, and up to 5 percent silt. The 
gravel fraction consists of well sorted, rounded to subrounded very fine pebbles to large cobbles. The 
maximum clast size encountered was 180 mm. The sand fraction in this unit consists of well sorted, 
angular to subangular, very fine to coarse grains. Gravel grades from 50 to 60 percent felsic with depth, 
and sand is 60 percent felsic throughout. No reaction to HCl was observed with the exception of a weak 
reaction observed from ground surface to 10 ft bgs. The color of the fine fraction throughout this interval 
transitions with depth from gray (5YR6/l) to light olive brown (2.5YR5/3). The Hanford/Ringold unit E 
contact was not present or could not be determjned at thi s location . 

At 44.5 ft bgs, an abrupt transition to clayey silt was encountered that spans the remainder of the borehole 
to TD at 54.7 ft bgs. Based on the distinct change in the lithology and the sediment color this is 
interpreted as the RUM contact. The sediment is JOO percent clayey silt transitioning from light grayish 
brown (2.5Y6/2) to brown (7 .5YR4/2) with depth. Pinki sh white (7 .5 YR 8/2) calcareous nodules are 
present to 48.8 ft bgs that react strongly to HCl , no other reaction to HCl was observed within the clayey 
silt. The borehole and photographic logs for C8947 are presented in Appendix E. 

4.2.6 Borehole Geology for Well 199-HS-16 (C8948) 

The uppermost 7 ft of sediment at C8948 is silty sand, followed by sandy gravel to 59.7 ft bgs . The silty 
sand to 7 ft bgs is comprised of 70 percent well sorted sand and 30 percent silt, with occasional rounded, 
basalt-dorunated, fine pebbles. The sandy gravel to 59.7 ft bgs is comprised of 55 to 75 percent gravel , 25 
to 45 percent sand, and up to 5 percent si lt. The gravel fraction consists of well to moderately sorted, 
rounded to subrounded, very fine pebbles to large cobbles. The maximum clast size ranges from 40 mm 
to 160 mm. The mafic content of the gravels increases with depth from 50 to 70 percent. The sand 
fraction in this unit consists of well sorted, angular to subangular, 50 to 60 percent felsic, fine to very 
coarse grains. The average particle size is coarse. Sediments from ground surface to 8 ft bgs exrubit a 
weak to strong reaction to HCI that increases with depth, while sediments below this exhibit no reaction 
to HCI. The color of the fine fraction throughout this interval is olive brown (2.5Y4/3). The 
Hanford/Ringold unit E was not present or could not be determjned at this location. Groundwater was 
encountered at 37.9 ft bgs on March 24, 2015. 

At 59.7 ft bgs, a di stinct contact with a pale brown (IOYR6/3) to light yellowish brown (IOYR6/4) silt 
containing trace sand was encountered. Based on the distinct change in the lithology and the sediment 
color this is interpreted as the RUM contact. Drilling continued into the RUM to a TD of 68 .5 ft bgs. 
Weak reactions to dilute HCI were observed from 60 to 65 ft bgs, with no reaction occurring at 65 ft bgs, 
and strong reactions on wrute (I OYR8/l ) calcareous veining at TD. The borehole and photographic logs 
for C8948 are presented in Appendix F. 
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4.2.7 Borehole Geology for Well 199-H4-93 (C8949) 

Sediments at C8949 are overlain by gravel fill from ground surface to 2 ft bgs, followed by a layer of si lt 
from 2 to 7 ft bgs and sandy gravel to 52 ft bgs. The silt to 7 ft bgs is comprised of 90 percent silt and 
10 percent well sorted, subangular sand. The sandy gravel to 52 ft bgs is comprised of 70 to 80 percent 
gravel, 18 to 28 percent sand, and 2 percent silt. The gravel fraction consists of poorly sorted, rounded to 
subrounded, very fine pebbles to small cobbles. The gravel is 70 percent felsic. The sand fraction in this 
unit is well to poorly sorted with depth, and consists of angular to subangular, 60 percent felsic, very fine 
to very coarse grains. Sediments from 45 to 52 ft bgs exhibit a weak reaction to HCI. The color of the fine 
fraction throughout this interval darkens downward from pale brown (1 OYR6/3) to dark gray (7 .5YR4/l ). 
The Hanford/Ringold unit E was not present or could not be determined at this location. 

At 52 ft bgs, a grayish brown (10YR5/2) to dark yellowish brown (10YR4/4) silt containing trace to 
10 percent sand increasing with depth , was encountered . Caliche nodules and cementation were noted set 
55 ft bgs. Based on the distinct change in the lithology and the sediment color this is interpreted as the 
RUM contact. Drilling continued into the RUM to a TD of 58.0 ft bgs. The borehole and photographic 
logs for C8949 are presented in Appendix G. 

4.2.8 Borehole Geology for Well 699-95-458 (C8950) 

Sediments at C8950 are overlain by gravel fill from ground surface to 2 ft bgs followed by a layer of 
sandy silt from 2 to 4 ft bgs. The sandy silt to 4 ft bgs contains 40 percent well sorted, subangular to 
angular sand and 60 percent si lt, and exhibits a moderate reaction to HCI. From 4 to 40 ft bgs is sandy 
gravel containing a gravel interval from 20 to 30 ft bgs. The sandy gravel to 40 ft bgs contains 65 to 
70 percent gravel, 30 percent sand, and up to 5 percent silt. The gravel fraction consists of subrounded to 
rounded, 65 percent felsic , fine pebbles to small cobbles that coarsen downward, with a clast size of up to 
200 mm. The sand fraction consists of well sorted, angular to subangular, fine to very coarse grains in a 
fining downward sequence. The gravel interval from 20 to 30 ft bgs contains IO percent more gravel than 
the sunounding sediments and the sand fraction is medium to very coarse. The Hanford/Ringold unit E 
was not present or could not be determined at this location . 

At 40 ft bgs, a pale brown (I OYR6/3) silty clay was encountered. The silty clay is 100 percent silty clay, 
exhibi ting low to no plasticity and no reaction to HCI. Based on the disti nct change in the lithology and 
the sediment color this unit was interpreted as the RUM contact. Drilling continued into the RUM to a TD 
of 46.3 ft bgs. At the TD, the si lty clay transitions to a sandy silt containing 10 percent sand . The sand 
fraction consists of angular to subangul ar, felsic , fine to very fine grains with trace mica present. A weak 
reaction to HCl was observed. The borehole and photographic logs for C8950 are presented in Appendix 
H. 

4.2.9 Borehole Geology for Well 199-H6-8 (C8951) 

Sediments at C8951 are sandy gravel from ground surface to 69.5 ft bgs with a gray (7.5YR5/l) gravelly 
sand interval from 38 to 41 ft bgs. The sandy gravel to 69.5 ft bgs is comprised of 40 to 75 percent gravel, 
25 to 60 percent sand, and trace silt. The gravelly sand interval from 38 to 41 ft bgs is 60 percent mafic 
and contains 20 percent gravel, 80 percent sand, and trace silt. The gravel fraction consists of poorly 
sorted, rounded to subangular, very fine pebbles to large cobbles. The gravel fraction grades from 40 to 
60 percent mafic with depth , and has a maximum clast size of 250 mm. The sand fraction consists of well 
sorted , angular to subrounded, fine to coarse grains. The fine fraction transitions from brown (10YR5/3) 
to grayish brown (I OYR5/2) with depth. The sand fraction is 60 percent felsic throughout. No reaction to 
HCI was observed with the exception of sediments from ground surface to IO ft bgs, which exhibited a 
weak reaction to HCI. The Hanford/Ringold unit E was not present or could not be determined at this 
location . 

4-5 



SGW-59185, REV 0 

At 69.5 ft bgs, a brown (] 0YR5/3) clayey silt was encountered. The clayey silt exhibits low to medium 
plasticity and no reaction to HCI. Based on the di stinct change in the lithology and the sediment color thi s 
is interpreted as the RUM contact. Drilling continued into the RUM to a TD of 73 .7 ft bgs. The borehole 
and photographic logs for C895 l are presented in Appendix I. 

4.2.10 Borehole Geology for Well 199-D5-159 (C9377) 

The sediments encountered at C9377 consist of 10 ft of an olive brown (2.5Y 4/3) silty sand grading to 
5 ft of gravelly sandy silt, followed by sandy gravel to 53 ft bgs. The uppermost 15 ft is comprised of 5 to 
25 percent gravel increasing with depth, 30 to 45 percent very fine , well-sorted sand, and 45 to 50 percent 
silt with very strong to strong reactions to HCI. From 15 to 53 ft bgs, a sandy gravel is present that is 
comprised of 50 to 70 percent gravel , 30 to 45 percent sand increasing with depth , and up to 5 percent silt 
decreasing with depth . The gravel fraction consists of rounded, 50 to 80 percent mafic , very fine pebbles 
to large cobbles with the exception of 50 to 53 ft bgs, at which point clasts less than 20 mm are rounded 
and 80 percent felsic and clasts greater than 20 mm are angular and 80 percent mafic. Average clast size 
is 50 mm and maximum clast size is 180 mm. The sand fraction consists of poorly to well sorted, angular, 
very fine to very coarse grains throughout with the exception of 25 to 45 ft bgs, which contains coarse to 
very coarse grained sands. The felsic content of the sands increases from 10 to 50 percent with depth . The 
fine fraction transitions with depth from very dark gray (2.5Y3/l) to very dark grayish brown (2.5Y3/2) . 
Due to a decrease in basalt content in both the gravel and sand, reworked sediments grading into the 
Ringold unit E contact are inferred to be located between 45 and 53 ft bgs. The Ringold unit E contact at 
this location is interpreted to be at 53 ft bgs based on a sharp increase in quartzo-feldspathic content and 
an apparent change in color to light yellowish brown (2.5Y6/4). 

From 53 to 85 ft bgs is a sandy gravel containing an interval of sand from 55 to 60 ft bgs. The sandy 
gravel from 53 to 85 ft bgs is comprised of 40 to 60 percent gravel increasing with depth , 30 to 60 percent 
sand, and trace to 10 percent silt with a quartzo-feldspathic content ranging from 90 to l 00 percent. The 
gravel fraction consists of rounded to subangular clasts that coarsen with depth from very fine pebbles to 
very coarse pebbles with a maximum clast size of 60 mm. The sand fraction consists of well to very well 
sorted, very fine to medium grains. The fine fraction is light yellowish brown (2.5Y6/4) . Sediments 
exhibited no reaction to HCI. The sand interval from 55 to 60 ft bgs is comprised of was noted as 
95 percent well sorted , very fine to medium sand and 5 percent gravel. 

From 85 to 99 ft bgs is a gravel unit that transitions to a silty sandy gravel. The grave l unit to 95 ft bgs is 
comprised of 80 percent gravel, 20 percent sand , and trace to 10 percent silt. The gravel fraction consi sts 
of rounded to angular, 70 to 80 percent felsic, coarse pebbles to small cobbles that coarsen downward, 
with an average clast size of 40 mm and a maximum clast size of 100 mm. The sand fraction consists of 
rounded to subrounded, light o li ve (2.5 Y5 .3), very fine to very coarse grains that coarsen downward. At 
95 ft bgs, sediments transition to dark grayish brown (2.5Y 4/2) silty sandy gravel composed of 70 percent 
gravel, 15 percent sand, and 15 percent silt. The gravel fraction consists of rounded, 95 percent felsic, 
coarse pebbles to small cobbles. The sand fraction consists of subrounded, medium to coarse grains. 

At 99 ft bgs , a pale yellow (2.5Y7 /4) silty clay was encountered. The si lty clay is comprised of 5 percent 
gravel , 5 percent sand, and 90 percent silty clay. The gravel fraction consists of well-rounded, 95 percent 
felsic , very fine to medium pebbles. The sand fractio n is very fine. The silty clay fraction has a very high 
plasticity and exhibits no reaction to HCI. Based on the distinct change in the lithology and sediment 
color, thi s is interpreted to be the contact between the Ringold unit E and the RUM . At I 05 ft bgs , a light 
yellowish brown (2.5Y6/3) caliche exhibiting a strong reaction to HCl was encountered. Drilling 
continued into the RUM to a TD of 106.5 ft bgs. The borehole and photographic logs for C9377 are 
presented in Appendix J. 
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4.2.11 Borehole Geology for Well 199-H4-92 (C9485) 

Sediments at C9485 grade from silty sandy gravel to sandy gravel to gravel from ground surface to 33 ft 
bgs. The gravel fraction of these sediments increased from 60 to 85 percent with depth, the sand fraction 
ranged from 30 to 14 percent, and the silt fraction decreased from 12 to 1 percent with depth. The gravel 
fraction consists of poorly sorted, rounded to angular, very fine pebbles to small cobbles. The sand 
fraction consists of well to poorly sorted (greater sorting with depth), well rounded to subangular, very 
fine to very coarse grai ns. Gravel graded from 10 to 80 percent felsic with depth, while sand was 25 to 
75 percent felsic throughout. Mica was present from 15 to 25 ft bgs. Clay coatings and clay nodules of 
medium plasticity were encountered from ground surface to 10 ft bgs. A weak to strong reaction to HCl 
was observed throughout with the exception of sediments from 25 to 30 ft bgs, which show no reaction to 
HCI. Drilling speed decreased with depth. Based on the presence of basalt clasts in the gravel fraction , 
variable reactivity with HCI , silt and mica throughout, and decreased drilling rates with depth, sediments 
to 33 ft bgs are interpreted as reworked Ringold unit E sediments. 

At 33 ft bgs, yellowish brown (]0YR5/4) , high plasticity clayey silt was encountered. The clayey silt is 
comprised of 9 percent gravel, 10 percent sand, and 81 percent clayey silt. The gravel fraction consists of 
fine pebbles to small cobbles . The sand fraction consists of very well sorted, well rounded, very fine to 
coarse, predominantly very fine grains. The clayey silt is 90 percent felsic. Caliche nodules present 
exhibit a strong reaction to HCI. Based on the di stinct change in the lithology and sediment color, this is 
interpreted to be the contact between reworked Ringold unit E sediments and the RUM. Drilling 
continued into the RUM to a TD of 38.4 ft bgs. The borehole and photographic logs for C9485 are 
presented in Appendix K. 

4.2.12 Borehole Geology for Well 199-H1-46 (C9486) 

Sediments at C9486 consist of a series of gravel and sandy gravel interval s from ground surface to 40 ft 
bgs. Sediments to 25 ft bgs are comprised of 75 to 92 percent gravel, 5 to 20 percent sand , and 3 to 
5 percent silt. The gravel fraction consists of poorly sorted, subrounded, medium pebbles to large cobbles, 
with a maximum clast size of 250 mm. Mafic content decreases from 85 to 65 percent with depth. The 
sand fraction consists of well sorted, subrounded, very fine to medium sized grains. Felsic content 
increases from 60 to 80 percent with depth . No reaction to HCI was observed and the fine fraction is 
nonplastic. The fine fraction is very dark to dark grayish brown (2.5Y3/2 to 2.5Y4/2). Gravels within the 
20-25 ft bgs interval exhibit moderate reactions to HCI. At 25 ft bgs is a sandy gravel comprised of 
50 percent rounded gravel, 40 percent sand, and 10 percent silt. The sand fraction consists of moderately 
sorted, subangular, medium to very coarse grains that are 50 percent felsic. The fine fraction exhibits a 
weak reaction to HCI and low plasticity . The Hanford/Ringold unit E was not present or could not be 
determined at this location . 

At 40 ft bgs, a light olive brown (2.5Y5/6), moderately plastic clayey silt was encountered. Based on the 
di stinct change in the lithology and sediment color, thi s is interpreted to be the RUM contact. The clayey 
silt is comprised of 6 percent gravel, 10 to 15 percent sand increasing with depth , and 84 percent clayey 
silt. The gravel fraction consists of well sorted, well rounded, fine to very coarse pebbles fining 
downward . Gravel s are 65 percent felsic. The sand fraction consists of well sorted, 60 percent felsic , very 
fine to fine grained sand. A weak to moderate reaction to HCl was observed. Clay nodules are present. 
Drilling continued into the RUM to a TD of 50.4 ft bgs. The borehole and photographic logs for C9486 
are presented in Appendix L. 
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4.3 Hydrogeology 

Regional groundwater flow in the I 00-H Area is primarily to the northeast toward the Columbia River, 
but is locally influenced by pump-and-treat operations, erosional channels in the RUM (DOE/RL-2006-
75, Supplement to the 100-HR-3 and 100-KR-4 Remedial Design Report and Remedial Action Work Plan 
for the Expansion of the 100-KR-4 Pump-and-Treat System) , and fluctuations in river stage. Regional 
groundwater flow in 100-D is to the west generally, with flow going across the Horn from the northern 
portion of I 00-D area. 

At the twelve borehole locations, the vadose zone occurs within the Holocene deposits and the Hanford 
formation, and the uppermost Ringold Formation unit E, and ranges in thickness from 82.67 ft at C9377 
to 26.5 ft at C9485. The unconfined aquifer occurs within the Holocene deposits, Hanford formation and 
the Ringold Formation unit E, ranging in thickness from 3.52 ft at C8947 to 33.2 ft at C8794. The silt and 
silty clay of the RUM is treated herein as an aquitard, and defines the bottom of the unconfined aquifer in 
the 100-HR-3 OU. The RUM was encountered at all twelve of the borehole locations and ranged in depth 
from 33 ft bgs at C9485 to 99 ft bgs at C9377. Wells at C8793 and C8794 were installed with well 
screens below the RUM with piezometric surfaces of 33.4 ft bgs and 34.1 ft bgs, respectively. 

Well development data are summarized in Table 3-2 . Maximum drawdown levels measured during final 

well development varied from 1.6 ft at C8949 (220 gallons per minute (gpm) pumping rate) to 40.5 ft at 
C8794 (10 gpm pumping rate) . Pumping rates during final well development were primarily influenced 
by pump capacity and pump depth. 

4.4 Contaminants 

Groundwater contamination at the 100-HR-3 OU originated primarily from products used and disposed of 
during reactor operations, and from discharges to the 116-DR-1&2 Trench during the 1967 infiltration 
test. The primary contaminants of concern in the I 00-HR-3 OU are Cr(VD, strontium-90, and nitrate. 
Other contaminants of concern are uranium and tritium. Groundwater samples were collected during 
drilling and following well development at each location. Field screen concentrations of Cr(VD were 
measured onsite using a Hach® Spectrophotometer DR 28004 (Table 4-1 ). 

4 Hach® DR 2800 Spectrophotometer is a registered trademark of Hach Company, Loveland, CO 
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Table 4-1. Hexavalent Chromium (Cr(VI)) Samples 

Sample Depth Cr(VI) Concentration 
Well ID (ft bgs w/ date) HEIS# (mg/L) 

C8792 48.4 (4/14/15) B30BR4 0.053 

39.81 (3/23/15) B30JN8 0.071 

C8793 48.7 (4/7/15) B30JP0 0.028 

79.0 (4/22/15) B30JP3 0.057 

38.7 (5/04/15) B30JP6 0.021 

C8794 49.9 (5/05/15) B30JP8 0.015 

88.1 (5/07/15) B30JR0 0.056 

C8929 48.8 (6/23/15) B30K16 0.002 

C8948 46.3 (3/24/15) B30J84 0.028 

C8949 48.2 (4/28/15) B30JJ7 0.052 

C8950 36.3 (4/7/15) B30JM3 0.007 

48.9 (4/1/15) B30JH0 0.011 
C8951 

59.6 (4/1/15) B30JH2 0.007 

C9377 91.4 (3/3/15) B30JL2 0.081 

C9485 31 .56 (6/9/15) B30R04 0.008 

C9486 36.22 (6/17/15) B30R55 0.055 

ft bgs = feet below ground surface 

mg/L = milligrams per liter 
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5 Waste Management 

Waste from individual wells was managed according to DOE/RL-97-01 , Interim Action Waste 
Management Planfor the I00-HR-3 and /00-KR-4 Operable Units as well as SGRP-PRO-OP-50120, 
(GRP-OP-0006), Waste Packaging and Handling at S&GRP. Waste generated during drilling activities 
included drill cuttings, decontamination water, personal protective equipment, and miscellaneous solid 
waste. 

5.1 Vadose and Saturated Zone Cuttings 

All vadose and saturated zone drill cuttings were released into tip dumpsters, dewatered, and placed in 
designated waste roll off boxes per SGRP-PRO-OP-50034 (GRP-EE-02-14.5) , Returning Vadose Zone 
Drill Cuttings/Soils to the Environment. Dewatered fluid was treated as purgewater. Water-absorbing 
crystals were spread over the dewatered drill cuttings to capture free liquids that cou ld not be dewatered, 
allowing the waste container to be designated as solid waste. Miscellaneous solid waste associated with 

drill cuttings, including nitrile gloves, plastic bags used to collect drill cuttings, and other waste 
associated with sampling activities, were contained in clear plastic bags and placed in the designated roll 
off box . All waste was managed as Investigation-Derived Waste (IDW) and surveyed by Radiological 
Control Technicians and Industrial Hygiene personnel , and transferred to Environmental Restoration 
Disposal Facility for di sposal. Roll off boxes were transported to the Environmental Restoration and 
Disposal Facility for disposal. 

5.2 Purgewater 

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

The well locations were surveyed in accordance with CHPRC procedure SGRP-PRO-SMP-52857 
(GRP-EE-01-1 .6), Survey Requirements and Techniques. Vertical survey data were recorded using 
NA VD88, North American Vertical Datum of 1988 and the horizontal coordinates were recorded using 
the Washington State Plane (South Zone) NAD83, North American Datum of 1983, with the 199 1 
adj ustment for horizontal coordinates. Surveyed locations of the boreholes are presented in Table 5-1 . 

Table 6-1. Surveyed Well Locations 

Ground Surface 
Elevationb 

Northing• Easting• (Brass Cap) 
Well Name Well ID Type (m) (m) (m) 

C8792 199-H4-92 Extraction 152233.84 576723.30 127.640 

C8793 699-97-60 Monitoring/Extraction 152794.99 575682.05 127.509 

C8794 699-97-61 Monitoring/Extraction 152914.15 574891 .51 128.334 

C8929 699-93-48C Injection 151728.96 575312.13 130.600 

C8947 199-H6-7 Injection 151478.02 577704.08 128.415 

C8948 199-H5-16 Extraction 151646.31 576906.80 129.175 

C8949 199-H4-93 Extraction 152703.33 577025.75 129.704 

C8950 699-95-45B Injection 576365.99 152780.01 126.814 

C8951 199-H6-8 Injection 151928.15 578205.59 128.667 

C9377 199-D5-159 Extraction 151910.82 573474.25 143.302 

C9485 699-97-47B Extraction 153265.29 575408.55 125.709 

C9486 199-H1-46 Extraction 153456.95 576986.90 125.791 

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

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

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

Representatives from CHPRC and StillWater LLC participated in the acceptance inspection for the twelve 
wells: C9377 on March 25 , 2015 ; C8947 and C8948 on April 16, 2015; C8792, C8949, C8950, and 
C8951 on May 21 , 2015; C8793 and C8794 on June 15, 2015; and C8929, C9485, and C9486 on July 
7, 2015. Final well acceptance was documented by completion of a checklist and signatures from 
representatives of the drilling contractor and CHPRC. A Quality Assurance Work Site Assessment will be 
prepared to document well acceptance. 

7-1 



SGW-59185, REV 0 

Thi s page intenti onally left blank. 

7-2 



SGW-59185, REV 0 

8 References 

CH2M Hill Plateau Remediation Company Soil and Groundwater Remediation Project Procedures: 

SGRP-PRO-EN-50025 (GRP-EE-01 -7.0), Geologic Logging 

SGRP-PRO-EN-50030 (GRP-EE-02-1 4. 1 ), Drilling, Remediating, and Decommissioning 

Resource Protection Wells and Geotechnical Soil Borings 

SGRP-PRO-OP-50024 (GRP-EE-01-6.3), Well Development and Testing 

SGRP-PRO-OP-50034 (GRP-EE-02-14.5), Returning Vadose Zone Drill Cuttings/Soils to the 

Environment 

SGRP-PRO-OP-50037 (GRP-EE-05-1 .2 I ), Part.icle Size Distribution of Soil-Wet Sieve Analysis 

SGRP-PRO-OP-501 20, (GRP-OP-0006), Waste Packaging and Handling at S&GRP 

SGRP-PRO-SMP-50043 (GRP-FS-04-G-004), Operational Monitoring Groundwater Sampling 

SGRP-PRO-SMP-52857 (GRP-EE-01-1 .6), Survey Requirements and Techniques 

Other References: 

Comprehensive Environmental Response, Compensation, and Liability Act of 1980, (CERCLA), 
Public Law 96-150, 94 Stat. 2767, 42 USC 9601 et seq. 

DOE/RL-96-84, Remedial Design Report and Remedial Action Work Plan for the 100-HR-3 and 
100-KR-4 G,:oundwater Operable Units Interim Action, U.S. Department of Energy, 
Richland Operations Office, Richland, Washington. 

DOE/RL-97-01 , 2005 , Interim Action Waste Management Plan /or the 100-HR-3 and 100-KR-4 
Operable Units, Rev. 5, U.S. Department of Energy, Richland Operations Office, 
Richland, Washington . 

DOE/RL-2006-75 , 2008, Supplement to the 100-HR-3 and 100-KR-4 Remedial Design Report 
and Remedial Action Work Plan for the Expansion of the 100-KR-4 Pump-and-Treat 
System, Rev. 1, U.S. Department of Energy, Richland Operations Office, Richland, 
Washington . 

DOE/RL-2009-39, Investigation-Derived Waste Purgewater Management Action Memorandum, 
U.S. Department of Energy, Richland Operations Office, Richland, Washington. 

DOE/RL-2009-80, Investigation Derived Waste Purgewater Management Work Plan, U.S. 
Department of Energy, Richland Operations Office, Richland, Washington. 

DOE/RL-2013-35, 100-HR-3 Groundwater Operable Unit Well Installation Sampling and 
Analysis Plan, Rev 0, U.S. Department of Energy, Richland Operations Office, Richland, 
Washington. 

DOE/RL-2013-35-ADD2, 100-HR-3 Groundwater Operable Unit New Well installation 
Sampling and Analysis Plan, Rev 0, U.S. Depai1ment of Energy, Richland Operations 
Office, Richland, Washington. 

DOE/RL-201 3-35-ADD4, 100-HR-3 Groundwater Operable Unit Well Installation Sampling and 
Analysis Plan, Addendum 4: 699-93-48C and /99-D5-l 59, Rev 0, U.S. Department of 
Energy, Richland Operations Office, Richl and, Washington. 

8-1 



SGW-59185, REV 0 

DOE/RL-2013-35-ADDS, l 00-HR-3 Groundwater Operable Unit Well Installation Sampling 
and Analysis Plan, Addendum 5: Wells 199-H6-7, 199-H6-8, 199-H5-16, 199-H4-93, and 
699-95- 45B, Rev 0, U.S. Department of Energy, Richland Operations Office, Richland, 
Washington. 

DOE/RL-2013-35-ADD6, 100-HR-3 Groundwater Operable Unit Well Installation Sampling and 
Analysis Plan, Addendum 6: Wells 199-Hl-46 and 699-97-47B, Draft, U.S. Department 
of Energy, Richland Operations Office, Richland, Washington. 

NAD83, I 991, North American Datum of 1983, National Geodetic Survey, Federal Geodetic 
Control Committee, Silver Springs, Maryland, as revised. 

NA VD88, 1988, North American Vertical Datum of 1988, National Geodetic Survey, Federal 
Geodetic Control Committee, Silver Springs, Maryland. 

ROD/Rl0-96/134, 1996, Declaration of the Record of Decisionfor the 100-HR-3 and 100-KR-4 
Operable Units, U.S. Department of Energy, Richland Operations Office, Richland, 
Washington. 

SGW-54542, 20 13, Recommendations and Technical Justification for New and Replacement 
Wells and Re-alignment of Existing Wells Associated with Interim Remedial Actions at 
100-D/H Area, Rev. 0 , CH2M Hill Plateau Remediation Company, Richland, 
Washington. 

SGW-57584, 2014, Recommendations and Technical Justification for New Wells and Re­
alignment of Existing Wells Associated with Interim Remedial Actions at 100-HR-3: FY 
2014 and FY 2015, Rev. 0, CH2M Hill Plateau Remediation Company, Richland, 
Washington. 

SGW-58281 , 2014, Description of Work for the Installation of Twelve New Groundwater Wells in 
the 100-HR-3 Operable Unit, Rev. 0, CH2M Hill Plateau Remediation Company, 
Richland, Washington . 

WAC 173- 160, "Minimum Standards for Construction and Maintenance of Well s," Washington 
Administrative Code, as amended, Washington State Department of Ecology, Olympia, 
Washington . 

8-2 



SGW-59185 REV 0 

Appendix A 

Well Documentation for C8792 (199-H4-92) 

• Well Summary Sheet 

• Borehole Log 

• Log Data Report 

• Photographic Log 

• Final Survey Report 
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WELL SUMMARY SHEET 

Well ID: C8792 Well Name: 199-H4-92 

Location: 1030 m WSW of H Reactor Project: 12 GW Wells in 100-HR-3 OU 

Prepared By: Jessa Sz.ecsody Date: 5/26/15 Reviewed. iy) '\fl t=r~ _11-;::;;~rr, I Date: 7 -~ - / S--

Signature: ~- // Signature: ~ ~--
rdNSTBf1CTfflN DATA /4EOWGIC/HYDROLOGIC DATA 1-------'-'°-1-·--------r- -------1 Depth in t--.1,.._./--r ..., ______ _______ --i 
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BOREHOLE LOG Page_L._of____Z::: 

Well ID: Location: /63 WSW o 
Project: l.Je,z,t.s JJ Reference Measuring Point: Ci.S 
Depth 

Sample 
Graphic 

Sample Description Comments 

(Ft.) Type Blows Log 
No. Recovery 

0 ', 

10 ~ 

Signatur Date: 9/ J ; S-

A-6003-642 (03/03) 
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BOREHOLE LOG I Page '?..of_£ 

I Date: '-//It /I~ 
WelllD:CITT9z I Well Name: / c.,q_ J./.'l-97. Location: /030 t1'l tuStJ o/C /I /?e1/Crt>L 
Project IZ. )./e'"bJ /,Je-u,J 1/J /oo -/./n-3 OJ Reference Measuring Point: t; s 

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

No. Recovery Color, Moisture Conten); Sorting, ADgula~t Mineralogy, Me od of Driving Sampling Tool, 
Max Particle ize, Reaction to I Sampler Size Water Level 
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Borehole Information: 

Log Date: I 2015-04-16 

Coordinates (WA St Plane) 

North (m) I East (m) 

NIA I NIA 

Casing Information: 

SGW-59185 REV 0 

199-H4-92 (C8792) 
Log Data Report 

Filename: I C8792_HG-NM_2015-04-16 

DTW1 (ft): 45.4 

Drill Date TOC2 Elevation 
04115115 NIA 

Diameter in. 

Site: I 100H 

DTWDate: 04116115 

Total Depth (ft) Tvne 

58 Becker 

Casio T e Sticku ft Outer Inside Thickness in. To ft Bottom ft 
Threaded Steel 2.15 16 1/2 15 3/4 2.15 57.8 

Borehole Notes: 

The onsite geologist provided the total depth and casing depth. The logging engineer measured casing stick-up and 
casing diameter (rounded to the nearest 1/16-in.). The Becker drilling method employs a double wall drive pipe 
where compressed air is forced down the outer casing and geologic material is returned to the surface inside the 
inner casing. The inner casing was removed prior to logging. Depth to water inside the casing was measured at 
45.4 ft by the logging engineer using an e-tape. The maximum logging depth achieved was 54 ft where the sonde 
was unweighted in mud. 

Zero reference is ground surface. 

Logging Equipment Information: 

Logging System: Gamma IL 

Effective Calibration Date: 11112114 

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

Logging System: Gamma IH 

Effective Calibration Date: 11113114 

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

SGLS Log Run Information: 

LnoRun 
REIS Number 

Date 

Logging Engineer 

Start Depth (ft) 

Finish Depth (ft) 

Count Time (sec) 

Live/Real 

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

3 
1018696 

04116115 

Pope 

0.0 

54.0 

100 

R 

4 Repeat 
1018697 

04116115 

Pope 

25 .0 

30.0 

100 

R 

Type: 60% HPGe SGLS3 

Serial No.: 47-TP3221 IA 

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

Type: NMLS4 

Serial No.: H310700352 

Logging Procedure: HGLP-MAN-002, Rev. I 
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Stoller Newport News Nuclear 

Loo Run 3 4 Reoeat 
Shield (YIN) N N 

MSA Interval (ft) 1.0 1.0 

Log Speed (ft/min) NIA NIA 

Pre-Verification AL247CAB AL247CAB 

Start File AL247000 AL247055 

Finish File AL247054 AL247060 

Post-Verification AL247CAA AL247CAA 

Depth Return Error (in.) NIA 0.0 

No fine gain No fine gain 
Comments adjustments adjustments 

made made 

NMLS Log Run Information: 

LnoRun 1 2 Reoeat 
REIS Number 1018698 1018699 

Date 04116115 04116115 

Logging Engineer Pope Pope 

Start Depth (ft) 0.0 20.0 

Finish Depth (ft) 45 .25 25.0 

Count Time (sec) 15 15 

Live/Real R R 

Shield (YIN) N N 

MSA Interval (ft) 0.25 0.25 

Log Speed (ft/min) NIA NIA 

Pre-Verification AH207CAB AH207CAB 

Start File AH207000 AH207182 

Finish File AH207181 AH207202 

Post-Verification AH207CAA AH207CAA 

Depth Return Error (in.) NIA 0.0 

Comments None None 

Logging Operation Notes: 

A centralizer was installed on the sondes. 

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

Analysis Notes: 

I Analyst: I P.D. Henwood I Date: I 04130115 I Reference: I HGLP-MAN-003, Rev. 0 

A casing correction for a 3/4-in. thick casing was applied to 54 ft . No additional correction was applied for the 
casing joints which are in excess of 1.15-in. and occur at approximately 10-ft intervals. 

A correction for water was applied below 45 ft in depth. 

SGLS spectra were processed in batch mode in APTEC SUPERVISOR to identify individual energy peaks and 
determine count rates. Concentrations were calculated in an EXCEL template identified as AL20141 l 12, using an 
efficiency function and corrections for casing and dead time as determined by annual calibrations. 
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Stoller Newport News Nuclear 

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

The HGU5 is an empirical unit of gamma activity proposed as a means to standardize gamma log response across 
multiple logging systems with different response characteristics. The HGU is defined in terms of measurements in 
the Hanford Borehole Calibration Facility, and the magnitude is selected such that 1 HGU is approximately 
equivalent to typical Hanford background activity, based on data from background samples as reported in 
Hanford Site Background: Part 2, Soil Background for Radionuclides (DOE/RL-96-12). 

Results and Interpretations: 

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

The relatively thick casing joints beginning at 8 ft and occurring at 10 ft intervals are indicated by reduced count 
rates on the total gamma log and moisture log. 

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

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

List of Log Plots: 

Depth Reference is ground surface. 

Manmade Radionuclides (0-80 ft) 
Natural Gamma Logs (0-80 ft) 
Combination Plot (0-120 ft) 
Total Gamma & Moisture (0-80 ft) 
Total Gamma & Hanford Gamma Unit (0-80 ft) 
Repeat Section of Natural Gamma Logs (25 to 30 ft) 
Moisture Repeat Section (20 to 25 ft) 

s Hanford Gamma Unit 
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199-H4-92 (C8792) 
Manmade Radionuclides 
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El 199-H4-92 (C8792) 
Stoller Newport News Nuclear Natural Gamma Logs -
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Stoller Newport News Nuclear " .,..,.,. 
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EJ 199-H4-92 (C8792) 
Total Gamma & Moisture 

Stoller Newport News Nuclear 
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199-H4-92 (C8792) 
Stotler Newport News Nuclear Total Gamma & Hanford Gamma Unit 
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~ 199-H4-92 (C8792) 
S1ollerNewportNewsNuclear Repeat Section of Natural Gamma Logs 
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199-H4-92 {C8792) 
Moisture Repeat Section 
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SURVEY DATA REPORT 

Project No. Title 

HR- 3 Well C8792 (1 93 - H4-92) Final Su rvey 

Job. No. Prepared By Date Reviewer 

CACN: 303413-
JPRC 

N.P. Fastabend 5/14/15 

DESCRIPTION OF WORK 

Obtained final coordinates (C/L Casing) and 
elevations of completed Well C8792 ; 199 - H4-92) at 
1 00H Area. 

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

DISTRIBUTION 

Survey File 

J.D. Mehrer 

K.M . Wh i tley 

J.L . Smoot 

J.B. Geiger 

B. J . Howard 

A. J . Green 
~ 

SURVEY RESULTS AND COMMENTS 

See Attached Wen Survey Data Report Sheet 

Request No. 

153-098 

File No. 

1 HT1 4R26 

~ISM 

SOR PLOT 

OR 
1 

1 

1 

1 

1 

1 

DWG 

I 

I 

I I 

I 

I 

' 

,~---- ------------------ - -------------- - ----~ 
A-6006-495 (REV 0) 
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WELL SURVEY DA TA REPORT 

Project: 

Date Requested: 

4/23/1.5 

Date of Survey: 

5/14/15 

Fluor Hanford Point of Contact: 

Description of Work: 

Obta in fi nal s ur ·e:· coo r d inates (C/L Casing) 
and el~va t i ons of Well C8792 (l99-H4 - 92) at 
100H nrea . 

Prepared By: Neil p. Fastabend 

Company: Cl!PRC 

Requestor: 

Kelly Whitle~• (CHPRC) 

Surveyor: 

Lawrence B. Uunne 1 (PLS ) 

Survey Co. Point of Contact: 

Neil P. Pas ta end 

Horlzonlal Datum: NAD8_3 (91) 

Vertical Datum: Nn.' 088 

Units: lfe ters 

Hanford Area Designation: lO OH 

Coordinate System: Washington State Pl ane Coordi nates (South Zone ) 

Horizontal Control Monuments: 

Washi ngton St ate Reference Net· ~ r k 

Vertical Control Monuments: 

HSWB-029 (COE) and HSWB-030 (COE) 

Well ID Well Name Easting Northing Elevation 

C87 92 199 - H4 - 92 576723 . 30 · 1 52 233 . 8 4. -

128 . 438 I 

127 . 640 

Notes: 

Center of Casing 

"X"on Rim 

Brass Survey Marker 

128 . 128 Top I ner Casing, 

Equipmen Used : Tr i mble RS RTK GPS 
Trirnble DiNi 1 2 Le-.-el 

Surveyor Statement: 

I I La wrence B. !1unnel l , a Pro essional Lan d Sur·e··or 
registered jn the State of Washington 
( Regi.st ra L · on No . 16216) , he reby cer t if~· 
that Lh · s re 'Jr is based on a £.ield sur·,-e y 
p~rfo med by me, or unde r m:· irect 
supervision . 

A-17 
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Appendix B 

Well Documentation for C8793 (699-97-60) 

• Well Summary Sheet 

• Borehole Log 

• Log Data Report 

• Photographic Log 

• Final Survey Report 

8-i 
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WELL SUMMARY SHEET 

Well ID: C8793 

Start Date: 3/18/2015 

Finish Date: .5,tlat,'26!5 

Well Name: 699-97--60 

Page 1.. of 1-

. .,,,~ is-

Location:0.6 mile SW of HX Pump & Treat Facili Project: 12 GW Wells in HR-3 OU 

Prepared By: Jessa Szecsod Date: 5/14/15 Reviewed 

Signature Signature: 

~-----------~-----------1 Depth in 1-----.-----------------1 
Description 

8-in Protective Casing: 
3.09 ft ags - 1.91 ft 

below grmmd surface (bgs} 

Diagram 

Type J/Il Portland C.ement Grout: -Hlll!l'<::'.' cl 

0 - 67.4 ft bgs 

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

2.14 ft ags - 74.04 ft bgs 

Dual string temporary casing did not 
permit use of centralizers during 

permanent casing installation 

Depths are in ft below ground surface. 

Borehole drilled with 13 1/2-in O.D. 
casing from O - 53.9 ft bgs 

Borehole drilled with 10 3/4-in 0.D. 
casing from 53.9 - 882 ft bgs 

All temporary drill 
casing was removed from the ground. 

3/8 in C.etco Coated Bentonite Pellet 
Seal: 67.4 - 70.3 ft bgs 

10-20 mesh Premier Colorado 
Silica Filter Pack Sand: 

70.3 - 89.03 ft bgs 

6-in I.D. Schedule 10, Type 304/304L, 
20-slot (0.020 in.} Stainless Steel 

Screen: 74.04- 84.05 ft bgs 

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

Sump: 84.05 - 87.05 ft bgs --+-t~• .! 

Feet Graphic Lithologic Description (ft bgs) 

70 

80 

B-1 

Log 

.. - · · __,.- ... 

Silt (sM} 

. ,. _:;_ _._•1--------- ----------1 

tfi.{-_,,~------ --------1 
. . - . ' l-------------------1 .....1-•.· · · . . ·-·-.· :,tii.:.;1-----------------l 

_:,_.::...--: .. . +--------------
:;:,:.;:.:-::-;- Total Depth: 89.03 ft bgs (4/22/15} 
--~~~ .:..: 
.·;-;·:7::·--------- ----­

_:,_.::... -: .. . _._.;__._•i------------------1 
,:._,;.... ... -
·~:-4-- . ...:. 

A-6003-643 (REV 1} 
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Start Date: 3/18/2015 
WELL SUMMARY SHEET 

Finish Date~ 
Page .l. of ..2.. 

Well ID: C8793 Well Name: 699-97-60 ~t,7(15 a ~~-1/lflfl> 

Location:0.6 m SW of HX Pump & Treat Facility Project: lf GW Wells in HR-3 OU 

Prepared By: Jessa Szecsody !Date: 6/09/15 R · r~:fc-1.!t t....[UliDJL;.fRl ~view . . ~ :,,: :..... ; J 1 ;...,r I Date: ;z_ 2/" - /.S-

Signature~_/, Signature: ~~ 
tu'N;inudnoN DATA / GEOLOGIC/HYDROLOGIC DATA 

Depth in 

Description Diagram Feet Graphic 
Lithologic Description (ft bgs) Log 

-1,., . •• ·: .. : :: •• • • • --: · : •• •• -·-· · . .:... · -· 50.5 - 89.03 Sandy Silt (sM) 
10-20 mesh Premier Coloray c:,r 90 -

Silica Filter Pack Sand: -
70.3 - 89.03 ft bgs -

-
-

100-
-
-
-
-

110-
Total Depth: 89.03 (4/22/15) 

-
-
-
-

120-

-
-
-
-

130-
-
-

-
-

140-
-
-
-
-

150-

-
Dual string temporary casing did not -

permit use of centralizers during -
permanent casing installation -

Depths are in ft below ground surface. 160-
-

Borehole drilled with 13 1/2-in O.D. -
casing from O - 55.4 ft bgs 

-
Borehole drilled with 10 3/4-in O.D. -

casing from 55.4 - 88.2 ft bgs 170-

All temporary drill -
casing was removed from the ground. -

-

B-2 A-6003-643 (REV 1) 
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BOREHOLE LOG Page _1_· of .3_ 

Well ID: Cir 13 Well Name:&9,, -,., 60 

Project: ('l ~ ~~kt' \oltlls ;~ IOO·ffJt, 3 Dl.4 Reference Measuring Point 

Comments 

0 

) 

rrt1e: 

Date: ~ Signature: Date: ,; ] 1 S-

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

WelllD: C..m3 Well Name: tM-'i':J-tO 

Project: 1.. f\N (inW\!.,aJ« ~ls i Reference Measuring Point: 

Sample 
Depthi---~---

Sample Description Comments 

(Ft.) Type Blows 

I 

'fO 

Title: 

Signatu 

No. 

w 

~-1' 
.{, 

l,·u,' 

.... _;.. .. ...,!.•l--------------------,+/1,IIILfi:L.Ji!llJ0-61µ~5:!...n;~~~ 

~--: ..... · -------------------+.u;.....,"""'".MAJCl.l... ...... ~-U,<.....L ...... :Z>UL.j 

---:-:·>:--1--------------------~~-~=-.;..i::.a!al:~.l.ltl ...... ~III-I :.:::~.-: 
•7" ..:-:-~:1--------------------~:.q_-1:'--l.lL.l&L-LAIIL:&.!11-'----I 
·.1--J..-•. ·- - 1----------------------------------1 ... 

~'\•~ S-;.J;,:.l,{M,JZ!~,u!L~..JZmltA!l.tllb....J~.W:,...:!.2....~~~--------1 
~ ··,?,--77 :. ~-f:_.:-_:::.i-------------------+...:.:.c..;;~su.r.=--------l 

_c:.;_";':,· 

Reviewed By: 

Title: 

Date: co Signature: Date:9 J I\ 

A-6003-642 (03/03) 
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Well ID: 

Project: 12 lf.le-<J 
Sample 

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

(Ft.) Type Blows 
No. Recovery 

?o q 

SGW-59185 REV 0 

BOREHOLE LOG 

Location: 

Reference Measuring Point: 

Comments 

.. 
i-i..~=.__~~~U:::.I..L..l~=-....a..:....1:.!..:.._a.;~---+------------1 

I • -· 

~.,· ~ e,e-\ ~- ·-: 
~ c{P'~ - . 1-,Lk-~~~.lc,.l..C:=:::L.--.!.!::..C:.=~~~----lf------------l 

81-?' : ~...:. ~- l-¥~~.::t.....::..=~=.!.D:z.L.~::___JL:..c...__i:~-"-,;;::;..;;~;;:_~F-!-~::...JC::.lp!!:..:....tLL.l.....lU.u.L--1 

9o -. 

Reviewed By: 

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

Borehole Information: 

Log Date: I 2015-04-23 

Coordinates (WA St Plane) 

Nortb(m) I East (m) 

NIA I NIA 

Casing Information: 

SGW-59185 REV 0 

699-97-60 (C8793) 
Log Data Report 

Filename: I C8793_HG-NM_2015-04-23 

DTW1 (ft): 34.3 

Drill Date TOC2 Elevation 
0412211 5 NIA 

Diameter (in.) 

Site: I l OOH 

DTWDate: 0410911 5 

Total Deutb (ft) Tvue 
88.5 Cable/Becker 

Casln2 Type Stickup (ft) Outer Inside Thickness (In.) Top (ft) Bottom(ft) 

Threaded Steel 0.6 13 114 12 1/4 112 0.6 54 

Becker 2.4 10 518 9 13116 2.4 88.2 

Becker 2.7 8 114 8 118 2.7 88.2 

Borehole Notes: 

The onsite geologist provided the total depth and casing depth. The logging engineer measured casing stick-up and 
casing diameter (rounded to the nearest 1/16-in.). Two drilling methods were used to drill this borehole. Cable Tool 
was used from ground surface to 54 ft. The remainder of the borehole was drilled with the Becker method. This 
drilling method employs a double wall drive pipe where compressed air is forced down the outer casing and 
geologic material is returned to the surface inside the inner casing. The outer casing thickness could not be 
measured as the inner casing did not allow access. The above reported casing thickness for the outer casing is 
estimated. Depth to water inside the casing was measured at 34.3 ft by the logging engineer using an e-tape. The 
maximum logging depth achieved was 88.5 ft, 

Zero reference is ground surface. 

Logging Equipment Information: 

Logging System: Gamma IL 

Effective Calibration Date: 11 /1 2114 

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

Logging System: Gamma l H 

Effective Calibration Date: 1111 3/1 4 

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

SGLS Log Run Information: 

Loo Run 
HEIS Number 

Date 

Logging Engineer 

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

3 4 Reoeat 
101 8684 1018685 

04109115 04109115 

Pope Pope 

Type: 60% HPGe SGLS3 

Serial No.: 47-TP3221 IA 

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

Type: NMLS4 

Serial No.: H310700352 

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

5 6Reoeat 
1018686 1018687 

04123115 04123115 

Pope Pope 
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Stoller Newport News Nuclear 

LOl!Run 3 4 Repeat s 6 Repeat 
Start Depth (ft) 0.0 20.0 50.0 55.0 

Finish Depth (ft) 52.0 25.0 88.0 59.0 

Count Time (sec) 100 100 100 100 

Live/Real R R R R 

Shield (YIN) N N N N 

MSA Interval (ft) 1.0 1.0 1.0 1.0 

Log Speed (ft/min) NIA NIA NIA NIA 
Pre-Verification AL245CAB AL245CAB AL250CAB AL250CAB 

Start File AL245000 AL245053 AL250000 AL250039 

Finish File AL245052 AL245058 AL250038 AL250043 

Post-Verification AL245CAA AL245CAA AL250CAA AL250CAA 

Depth Return Error (in.) NIA 0.0 NIA 0.5 high 

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

made made made made 

NMLS Log Run Information: 

LlMlRun 1 2 Reoeat 
HEIS Number 1018688 1018689 

Date 04109115 04109115 

Logging Engineer Pope Pope 

Start Depth (ft) 0.0 20.0 

Finish Depth (ft) 34.25 24.0 

Count Time (sec) 15 15 

Live/Real R R 

Shield (YIN) N N 

MSA Interval (ft) 0.25 0.25 

Log Speed (ft/min) NIA NIA 
Pre-Verification AH204CAB AH204CAB 

Start File AH204000 AH204138 

Finish File AH204137 AH204154 

Post-Verification AH204CAA AH204CAA 

Depth Return Error (in.) NIA 0.0 

Comments None None 

Logging Operation Notes: 

A centralizer was installed on the sondes. 

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

Analysis Notes: 

I Analyst: I P.D. Henwood I Date: I 04130115 I Reference: j HGLP-MAN-003, Rev. 0 

A casing correction for a 1/2-in. thick casing was applied to 54 ft . From 50 to 54 ft (log run 5) a combined casing 
correction for a 1.4375-in. thick casing (0.5 + 0.125-in. + 0.8125 for the 1/2-, 1/8-, and 13/16-in. thick casings) was 
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applied to the log data. Below 54 ft, a combined correction for a 0.9375-in. thick casing (0.8125 + 0.125 for the 
13/16- and 1/8-in. thick casings) was applied. No additional correction was applied for the casing joints which are 
in excess of 1.15-in. and occur at approximately 10-ft intervals. 

A correction for water was applied below 34 ft in depth. 

SGLS spectra were processed in batch mode in APTEC SUPERVISOR to identify individual energy peaks and 
determine count rates. Concentrations were calculated in an EXCEL template identified as AL20141112, using an 
efficiency function and corrections for casing and dead time as determined by annual calibrations. 

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

The HGU5 is an empirical unit of gamma activity proposed as a means to standardize gamma log response across 
multiple logging systems with different response characteristics. The HGU is defined in terms of measurements in 
the Hanford Borehole Calibration Facility, and the magnitude is selected such that 1 HGU is approximately 
equivalent to typical Hanford background activity, based on data from background samples as reported in 
Hanford Site Background: Part 2, Soil Background for Radionuclides (DOE/RL-96-12). 

Results and Interpretations: 

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

The relatively thick casing joints beginning at 58 ft and occurring at 10 ft intervals are indicated by reduced count 
rates on the total gamma log. 

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

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

List of Log Plots: 

Depth Reference is ground surface. 

Manmade Radionuclides (0-160 ft) 
Natural Gamma Logs (0-160 ft) 
Combination Plot (0-120 ft) 
Total Gamma & Moisture (0-160 ft) 
Total Gamma & Hanford Gamma Unit (0-160 ft) 
Repeat Section of Natural Gamma Logs (20 to 25 ft) 
Repeat Section of Natural Gamma Logs (55 to 59 ft) 
Moisture Repeat Section (20 to 24 ft) 

5 Hanford Gamma Unit 
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SURVEY DATA REPORT 

Project No. Title 

HR-3 Wells C8793 and C8794 Final Surveys 

Job. No. 

CACN: 303594-
JPRC 

Prepared By 
N.P. Fastabend 

DESCRIPTION OF WORK 

Date 

6/23/15 

Obtained final coordinates (C/L Casings) and 
elevations of completed HR- 3 Wells C8793 (699-97 -
60) and C8794 (699-97 - 61). 

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

Reviewer 

DISTRIBUTION 

Survey File 

J.D. Mehrer 

K.M. Whitley 

J.L. Smoot 

J . B. Geiger 

B.J·. Howard 

A.J. Green 

SURVEY RESULTS AND COMMENTS 

See Attached Well Survey Data Report Sheets 

B-20 

Request No. 

153-130 

File No. 

6AT14R26 

UM 
SOR PLOT 

OR 

1 

1 

1 

1 

1 

1 

DWG 

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

Project: 

Date Requested: 

06/16/15 

Date of Survey: 

06/23/15 

Fluor Hanford Point of Contact: 

Description of Work: 

Obtain final survey coordinates (C/L Casing) 
and elevations of HR- 3 Well C8793 
( 699-97 - 60) . 

Prepared By: Neil P. Fastabend 

Company: CHPRC 

Requestor: 

Jim Mehrer (CHPRC) 

Surveyor: 

Lawrence B . Munnell (CHPRC) 

Survey Co. Point of Contact: 
Neil P . Fastabend 

Horizontal Datum: NAD83 ( 91) 

Vertical Datum: NAVD88 

Units: Meters 

Hanford Area Designation: 600A 

Coordinate System: · Washington State Plane Coordinates (Sout h Zone) 
Horizontal Control Monuments: 
Washington State Reference Network 

Vertical Control Monuments: 

G49 (COE) and P324 (COE) 

Well ID Well Name Easting Northing Elevation 

C8793 699 - 97-60 575682 . 05· 152 7 94. 99 · 

128 . 267 · 

127 . 509 · 

Notes: 

Center of Casing 

"X" on Rim 

Brass Survey Marker 

1 27 . 981· Top Inner Casing , 
North Edge 

Equipment Csed : Trimble R8 RTK GPS 
Trimble DiNi 12 Level 

Surveyor Statement: 

I , Lawrenc e B. Munnell, a Professional Land Surveyor 
registered in the State of Washington 
(Registrat ion No. 16216), hereby certify 
this report is based on a field survey 
performed by me , or under my direct 
supervision. 

B-21 A-6003-659 (04/03) 
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Appendix C 

Well Documentation for C8794 (699-97-61) 

• Well Summary Sheet 

• Borehole Log 

• Log Data Report 

• Photographic Log 

• Final Survey Report 

C-i 
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WELL SUMMARY SHEET 
Start Date: 4/'30/2015 
Finish Date:~ Page 1.. of 1. 

Well ID: C8794 Well Name: 699-97-61 2,7 rs lfl!Sb-,/11,' 

Location: 1800 m NE of 105-D Reactor Project: 12 GW Wells in HR-3 OU 

Date: 

1------------ -~---------l Depth in f---C....---r--------------1 

Description 

8-in Protective Casing: 
3.05 ft ags - 1.95 ft 

below ground surface (bgs) 

Diagram 

. Type J/11 Portland Cement Grout --1--1-...., .r'l 

0 - 10.9 ft bgs 

Cetco Medium Bentonite Orips: 
10.9 - 36.0 ft bgs 

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

2.0 ft ags - 82.29 ft bgs 

Dual string temporary casing did not 
permit use of centraliz.ers during 

permanent casing installation 

pths are in ft below ground surface. 

Borehole drilled with 13 1/2-in O.D. 
casing from 0 - 69.6 ft bgs 

Borehole drilled with 10 3/4-in O.D. 
casing from 69.6 - 98.7 ft bgs 

All temporary drill 
casing was removed from the ground. 

Type J/11 Portland Cement Grout: 
36.0 - 69.4 ft bgs 

3/8 in Cetco Coated Bentonite Pellet 
Seal: 69.4 - 77.0 ft bgs 

10-20 mesh Premier C.Olorado 
Silica Filter Pack Sand: 

77.0 - 99.2 ft bgs 

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

Screen: 82.29 - 92.3 ft bgs 

Feet Graphic 
Log Lltholog:ic Description (ft bgs) 

Gravel sG 

C-1 · 
A-6003-643 (REV 1) 
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WELL SUMMARY SHEET 
Start Date: 4/30/2015 

Page -2. of .2. 
Finish Date: 5/26/i015 

Well ID: C8794 Well Name: 699-97-61 S/i-71,s ~~.,(lflflt; 

Location: 1800 m NE of 105-D Reactor Project: 12 GW Wells in HR-3 OU 

Prepared By: Jessa ~zecsody !Date: 6/09/15 Reviewed B~.u. MEHRER I Date: -7- 7~-~s--
Signature~....-(.,..... Signature: ~--C~ _-

/ CONSTR-0CTION DATA I/ GEOLOGIC/HYDROLOGIC DATA 
Depth in 

Description Diagram 

6-in 1.0. Schedule 10, 
'fype 304/304L, Stainless Steel -+-----' 

Sump: 92.3 - 95.3 ft bgs 

Dual string temporary casing did not 
permit use of centralizers during 

permanent casing installation 

Depths are in ft below ground surface. 

Borehole drilled with 13 1/2-in O.D. 
casing from O - 69.6 ft bgs 

Borehole drilled with 10 3/4-in O.D. 
casing from 69.6 - 992 ft bgs 

All temporary drill 
casing was removed from the ground. 

Feet Gr~c Lithologic Description (ft bgs) 

90 
_ ... =~ 67 -100.9 Silt (M) 

-- --
-~ -==-·=-=---1---------------1 
-~~~ 
-~===-;c_:=--=..:-=1----------------I - ~-

~==~~ ._~= --"~'1----------------l 
i,-:;:_ - --100 - -=-==:::c'-..:_:'-_1---------------1 

-
-
- Total Denth: 100.9 ft b= (5/11/15) 

-
110-

-
-
-

120-
-
-
-

130-
-

-

140-
-
-
-

150-
-
-
-
-

160-
-
-
-
-

170-

-

C-2 A-6003-643 (REV 1) 
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BOREHOLE LOG Page_l_of2 

Well Name: 

Project: 

Depth 1---~----1 

(Ft.) Type Blows 
No. Recovery 

0 

5 ~ 
• 0 ~-o 
:-oo: 
. ·O· o· 

\t) ~ .. 0 . o~-a 

o a· -01------- ----- ----+---- ----- ---l 

z.o ~ 

2.5 l"' 

Date: 8/3 , 

A-6003-642 (03/03) 

C-3 



SGW-59185 REV 0 

BOREHOLE LOG 

Project: 

Depth .__ ____ _, 

(Ft.) Type 
No. 

ss. 
40 L"\ 

so 

55 

C., 

~ .-· \O o·1. 0 # 1-.16....,_....._...i;;..=.._....,~..,._i;;F-...&ua.....,~w.~:.l:...l,IL,J,l,-l___,..,...w..;::.-=.4--__________ ------I 

<'u..ovuy ...:. 9 •~ lli!la...lll..a..t.#!-Lli..llm::I.U4.!ll.zJU~UW~..:.2...iL..:l.:J.......li!>,li"'-¥J!ID.....-4i~~;»:..;;L..ll~Qb~..aa:~L.._--J 

0. 0 

- . -·o . 1wa~u.:..~~¥-J.:.a..),I.L,.l~u.:i.~'.J.J.......~!il.U.+.cu.c::.a..c~Uill:~~ITQ..-1 : "o .. 
. -. ,o .. l-7-'~...:l.1~2....l-....!.I,!.b....i,:...U,:L....~~~,.let:-=!£J.:~IU:IIW£..+-.1!!.Dl!+---------------4 

A-6003-842 (03/03) 

C-4 
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BOREHOLE LOG 

Well ID: c,N 94 Location: I 500,,., 

Project:1.2. (\lei..., We.Its 

,o 

Title: 

Date: ; /II \~ Signature: 

A-6003-642 (03/03) 

C-5 



Stoller Newport News Nuclear 

Borehole Information: 

SGW-59185 REV 0 

699-97-61 (C8794) 
Log Data Report 

Log Date: I 2015-05-12 Filename: I C8794_HG-NM_2015-05-12 Site: I Westof!00H 

Coordinates (WA St Plane) DTW1 (ft): 33.8 DTWDate: 05106115 

North (m) East (m) Drill Date TOC2 Elevation Total Deoth (ft) Tvoe 

NIA NIA 05111115 NIA 99.1 Becker 

Casing Information: 

Diameter (In.) 

Casln2Type Stickup (ft) Outer Inside Thickness (in.) Too (ft) · Bottom(ft) 

Threaded Steel 0.2 13 7/1 6 13 1116 318 0.2 69.6 

Threaded Steel 2.2 11 314 UNK UNK 2.2 98.7 

Threaded Steel 2.55 8 112 8 114 2.55 98.7 

Borehole Notes: 

The onsite geologist provided the total depth and casing depth. The logging engineer measured casing stick-up and 
casing diameter (rounded to the nearest 1/16-in.). No measurement could be acquired on the 11 3/4-in. casing. This 
drilling method employs a double wall drive pipe where compressed air is forced down the outer casing and 
geologic material is returned to the surface inside the inner casing. Water inside the casing was measured at 33.8 ft 
by the logging engineer with an e-tape. The maximum logging depth achieved was 92 ft where the sonde 
unweighted in sand or mud. 

Zero reference is ground surface. 

Logging Equipment Information: 

Logging System: 

Effective Calibration Date: 

Calibration Reference: 

Logging System: 

Effective Calibration Date: 

Callbratlon Reference: 

Logging System: 

Effective Calibration Date: 

Calibration Reference: 

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

Gamma IL 

11 /1 211 4 

HGLP-CC- 111, Rev. 0 

Gamma5T 

0311911 5 

HGLP-CC-115, Rev. 0 

Gamma5P 

04115115 

HGLP-CC-116, Rev. 0 

Type: 60% HPGe SGLS3 

Serial No.: 47-TP3221 IA 

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

Type: 60% HPGe SGLS4 

Serial No.: 54-TP 1344 !B 

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

Type: NMLS5 

Serial No.: H34055445 

Logging Procedure: HGLP-MAN-002, Rev. I 
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Stoller Newport News Nuclear 

SGLS Log Run Information: 

Loe Run 3 4 5Reoeat 
REIS Number 1018732 1018733 1018734 

Date 05106115 05/1 2115 05112115 

Logging Engineer Pope Pope Pope 

Start Depth (ft) 0.0 45.0 70.0 

Finish Depth (ft) 50.0 92.0 75.0 

Count Time (sec) 100 100 100 

Live/Real R R R 

Shield (YIN) N N N 

MSA Interval (ft) 1.0 1.0 1.0 

Log Speed (ft/min) NIA NIA NIA 

Pre-Verification 
FTC8794201556 

AL254CAB AL254CAB 
AV0OCABI 

Start File 
FTC8794201556 

AL255000 AL255048 ADOOOOOO 

Finish File 
FTC879420 I 556 

AL255047 AL255053 
AD005000 

Post-Verification None AL255CAA AL255CAA 

Depth Return Error (in.) NIA NIA 0.0 

Log run was 
No fine gain No fine gain 

ended at 50 ft to 
Comments 

investigate a 
adjustments adjustments 

oroblem 
made made 

NMLS Log Run Information: 

Loe Run 1 2Reoeat 
REIS Number 1018735 1018736 

Date 05106115 05106115 

Logging Engineer Felt Felt 

Start Depth (ft) 0.0 10.0 

Finish Depth (ft) 33.76 14.01 

Count Time (sec) 15 15 

Live/Real R R 

Shield (YIN) N N 

MSA Interval (ft) 0.25 0.25 

Log Speed (ft/min) NIA NIA 

Pre-Verification 
FPC8794201556 FPC8794201556 

AV0OCABI AV0OCABI 

Start File 
FPC8794201556 FPC8794201556 

ADOOOOOO B0001000 

Finish File 
FPC8794201556 FPC8794201556 

AD003376 B0001401 

Post-Verification 
FPC8794201556 FPC8794201556 

BVOOCAAI BVOOCAAI 

Depth Return Error (in.) 0.0low 0 .0low 

Comments None None 

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

Logging Operation Notes: 

A centralizer was installed on the sondes. 

Logging was terminated at 50 ft in depth during log run 3 to investigate a spectrum that appeared unusual. Water 
apparently entered the sonde during logging. The sonde was taken for drying, cleaning, and testing. A 
post-verification spectrum was not acquired. A repeat log run was also not completed. 

The remaining pre- and post-survey verification measurements met the acceptance criteria for the established 
systems. 

Analysis Notes: 

Analyst: 
R. G. McCain/ 
P. D. Henwood 

Date: 06/25/15 Reference: HGLP-MAN-003, Rev. 0 

A casing correction for a 3/8-in. thick casing was applied to the log data from ground surface to 50 ft for log run 3. 
From 48 to 69 ft, a casing correction for a I-in. thick casing was applied. Below 69 ft, a correction for a 5/8-in. 
thick casing was applied. No correction was applied for casing joints which can be in excess of 1.5-in. 

A correction for water was applied below 33.8 ft in depth. 

SGLS spectra were processed in batch mode in APTEC SUPERVISOR to identify individual energy peaks and 
determine count rates. Concentrations were calculated in an EXCEL templates identified as FTb20150315 and 
1L20141112, using efficiency functions and corrections for casing and dead time as determined by annual 
calibrations. 

NMLS data are reported in counts per second as there is no calibration for conversion to volumetric moisture for 
dual-cased boreholes. 

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

Results and Interpretations: 

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

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

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

List of Log Plots: 

Depth Reference is ground surface. 

Manmade Radionuclides (0-160 ft) 
Natural Gamma Logs (0-160 ft) 
Combination Plot (0-120 ft) 
Total Gamma & Moisture (0-160 ft) 
Total Gamma & Hanford Gamma Unit (0-160 ft) 
Repeat Section of Natural Gamma Logs (70-75 ft) 
Moisture Repeat Section (10-15 ft) 

6 Hanford Gamma Unit 
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699-97-61 {C8794) 
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699-97-61 (C8794) 
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Stoller Newport News Nuclear 

699-97-61 (C8794) 
Total Gamma & Moisture 
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699-97-61 (C8794) 
Stolllf Newport News Nuclear Total Gamma & Hanford Gamma Unit 
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699-97-61 (C8794) #BJ 
Stoller Newport News Nuclear 
ASutxl<>,r,111.._., 
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699-97-61. (C8794) 
Moisture Repeat Section 
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SURVEY DATA REPORT 

Project No. Title 

HR-3 Wells C8793 and C8794 Final Surveys 

Job. No. 

CACN: 303594-
JPRC 

Prepared By 

N.P. Fastabend 

DESCRIPTION OF WORK 

Date 

6/23/15 

Obtained final coordinates (C/L Casings) and 
elevations of completed HR- 3 Wells C8793 (699-97 -
60) and C8794 (699-97 - 61). 

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

Reviewer 

DISTRIBUTION 

Survey File 

J.D. Mehrer 

K.M. Whitley 

J.L. Smoot 

J.B. Geiger 

B.J. Howard 

A.J. Green 

SURVEY RESULTS AND COMMENTS 

See Attached Well Survey Data Report Sheets 
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Request No. 

153-130 

File No. 

6AT14R26 

UM 
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1 

1 

1 
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WELL SURVEY DATA REPORT 

Project: 

Date Requested: 
06/16/15 
Date of Survey: 
06/23/15 
Fluor Hanford Point of Contact: 

Description of Work: 

Obtain final survey coordinates (C/L Casing) 
and elevations of HR-3 Well C8794 
(699-97-61 ). 

Prepared By: Neil p. Fastabend 

Company: CHPRC 

Requestor: 
J i m Mehrer (CHPRC) 
Surveyor: 
Lawrence B. Munnell (CHPRC) 
Survey Co. Point of Contact: 
Neil P. Fastabend 

Horizontal Datum: NAD83 ( 91) 

Vertical Datum: NAVD88 

Units: Meters 

Hanford Area Designation: 600A 

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

Washington State Reference Network 

Vertical Control Monuments: 

G49 (COE) and P324 (COE) 

Well ID Well Name Easting Northing Elevation 

C8794 699-97-61 574891. 51 · 152914.15 · 

129.075• 

128.33'4 · 

Notes: 

Center of Casing 

"X" on Rim 

Brass Survey Marker 

128.769 · Top Inner Casing, 
Nort h Edge 

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

Surveyor Statement: 

I, Lawrence B. Munnel l , a Professional Land Surveyor 
r egistered in the State of Washington 
(Registrat ion No. 16216 ), hereby certify 
this report is based on a field survey 
performed by me, or under my d i rect 
supervision. 

C-1 9 A-6003-659 (04/03) 
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Appendix D 

Well Documentation for C8929 (699-93-48C) 

• Well Summary Sheet 

• Borehole Log 

• Log Data Report 

• Photographic Log 

• Final Survey Report 
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WELL SUMMARY SHEET 

Well ID: C8929 

Location: 1.4 km E of 105-D Reactor 

Start Date: 6/18/2015 
t------"2~'1·,',:;:-,_,,--J Page ..1 of 1 
Finish Date: -~~~·~~;~ 

n....,.. ,,._, • .,. 
Well Name: e99 993 4~C lo99-f3-48t-
Project: 12 GW Wells in HR-3 OU 

Prepared By: Tracy MallgrE:!1 

Signatur~~ ...,,;"~---

Date: 7/06/15 Reviewed~. MEt ,., ,-., ; I Date: 7--2,.., e? 

'\ Signature: ~~ 
,. 

CONSTRUCTION DATA 

Description Diagram 

3.00 ft~==:~:: (ags) ~-,~~~~~--.go:>Q-l 
2.00 ft below ground surface (bgs) C:S p~;:,~ 

SS D~~c 
~~ g<;5cc 

Type I/II Portland Cement Grout:_..:, ~~ ~5 ~ 

0 - 13.9ltbgs ,I I 
Cetco #8 Bentonite Crumbles: ~. 

13.9 - 28.1 ft bgs ~ 

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

2.1 ft ags-31.72 ft bgs 

6-12 mesh Premier Colorado 
Silica Filter Pack Sand: 

28.1- 67 ft bgs 

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

75-slot (0.075 in.) Stainless Steel -t--t--;;~~- -1: 

Screen: 31.72 - 61.81 ft bgs 

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

61.81 - 64.82 ft bgs---1-f.:!~~ 

Depths are in ft below ground surface. 

Borehole drilled with 10 1/2-in O.D. 
casing from 0.0 - 65.9 ft bgs 

All temporary drill 
casing was removed from the ground. 

/cEOLOGIC/HYDROLOGIC DATA 
Depth in 

Feet Graphic 
Log Lithologic Description (ft bgs) 

0 - --<-, •·,.•,._.. ~--------------! _ J.lM~ 0 - 15 Sandv Gravel (sG) 

- ;.-)p,~~i-'c°'"1-----------------i ~7::o·m _ -t._.:,~·-·r ---------------
,.,~r!.-:,_-:.;~, - >=t\d-~~---------------

10 - 7:~f~;_.-r----------------i 
- -'<-fCJf_---------------

1·f', :J!,:; 
-~~ ... '5-~~~----------------1 
- ~=~~:·.':,..'1-----,---.,.,-----,---,--------
- ~··c·:. ·-::·:/ 15- 35 Gravelly Sand (gS) .,_._. ) ... . --------~--------1 

20 - -,._]'{·.-; ;. _______ _______ _ 

;I ~:-------------~ 
30 _ .,...:-,-/ ... ,. :::-:1.:~·,::: :r ______________ _ 

- fs~-/; = df)i~t-35---50--San-d-Ly_G_r_a_v_el_(-:sG_;_) ____ _ 

l · ~:f: - ;-;Ot.t------- --------
'--:(~-~ 

40 - .)"!=- :-:::~:;1, ---------------t _ /f\}~: Static Water Level: 40.3 ft },gs (06/'13/15) 
;:!.t-j-(ic 

- -<-,sr ·(.-"·-'-1------- ----------t 

~r5-~-~------------ }~ ,,........------
,.-.::., .I 

- --i,"~.>:::--1--------------~ '".',-t....,..l ff: 
50 - "f::;?~;:;-'°",_f-----------------1 

_ 1_~:-,(1""" '~ 50-55 Gravel (G) 

- _c;;:.)tl-~----------------l 
~C:f<~.,......J-~ ------,---------1 = c!tt·:;_r 55 - 62 Sandy Gravel (sG) 
;:,.;1>"";1; 

60 - 1r:!d:o::•t-------- ---------l ~oc - J:!:R·;.c.:;;;~,.1-----------------i 
- ~-~-:kl(. ::: ::.:=-::;i,,4-62---6-7_S_il_t_(M) _ _______ --1 

-~-~ 
·-

70-
Total Depth: 67.0 (6/'23/15) 

-
-
-

80-
-
-
-

A-6003-643 (REV 1) 
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BOREHOLE LOG 

• ol • • . . . . -~-~~~~--~~--~----~~----------, 

Date:7/v 1 , 

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

~ Location: '1... • q ~ 

Depth 1---~----1 

{Ft.) Type 
No. 

c,o c., 

Reviewed By: l<ev 1 "' {3 t 

Signature: \L Date: 7 i.-2. I . 

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

Borehole Information: 

Log Date: I 2015-06-24 

Coordinates (WA St Plane) 

Nortb(m) I East (m) 

NIA I NIA 

Casing Information: 

SGW-59185 REV 0 

699-93-48C (C8929) 
Log Data Report 

FIiename: I C8929_HG-NM_2015-06-24 

DTW1 (ft): 40.l 

Drill Date TOC:2 Elevation 
06123115 NIA 

Diameter (lo,) 

Site: I 100 H 

DTWDate: 0612411 5 

Total Deotb (ft) Tvoe 
67 Becker 

CuinaTvne Stickup (ft) Outer Inside Thickness (la.) Top (ft) Bottom(ft) 

Threaded Steel 2.2 8 318 8 3116 2.2 67 

Threaded Steel 1.9 10 314 UNK UNK 1.9 67 

Borehole Notes: 

The onsite geologist provided the total depth and casing depth. The logging engineer measured casing stick-up and 
casing diameter (rounded to the nearest 1/16-in.). Casing thickness for the outer casing could not be measured. It is 
estimated at approximately 13/16-in. thick. This drilling method employs a double wall drive pipe where 
compressed air is forced down the outer casing and geologic material is returned to the surface inside the inner 
casing. Water inside the casing was measured at 40.1 ft by the Jogging engineer with an e-tape. The maximum 
Jogging depth achieved was 66.75 ft. 

Zero reference is ground surface. 

Logging Equipment Information: 

Logging System: GammalL 

Effective Calibntlon Date: 11112114 

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

Logging System: Gamma lH 

Effective Calibntion Date: 11113114 

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

SGLS Log Run Information: 

Loo Run 
HEIS Number 

Date 

Logging Engineer 

Start Depth (ft) 

Finish Depth (ft) 

Count Time (sec) 

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

1 2Rene11t 
1018741 1018742 

06124115 0612411 5 

Pope Pope 

0.0 35.0 

66.0 42.0 

100 100 

Type: 60% HPGe SGLS3 

Serial No.: 47-TP3221 IA 

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

Type: NMLS4 

Serial No.: H3 10700352 

Logging Procedure: HGLP-MAN-002, Rev. I 
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Stoller Newport News Nuclear 

L02Run 1 2 Repeat 
Live/Real R R 

Shield (YIN) N N 

MSA Interval (ft) 1.0 1.0 

Log Speed (ft/min) NIA NIA 

Pre-Verification AL261CAB AL261CAB 

Start File AL261000 AL261067 

Finish File AL261066 AL261074 

Post-Verification AL261CAA AL261CAA 

Depth Return Error (in.) NIA 1.0high 

No fine gain No fine gain 
Comments adjustments adjustments 

made made 

NMLS Log Run Information: 

Loe Run 3 4Reoeat 
HEIS Number 1018743 1018744 

Date 06124115 06124115 

Logging Engineer Pope Pope 

Start Depth (ft) 0.0 20.0 

Finish Depth (ft) 41.0 24.0 

Count Time (sec) 15 15 

Live/Real R R 

Shield (YIN) N N 

MSA Interval (ft) 0.25 0.25 

Log Speed (ft/min) NIA NIA 

Pre-Verification AH214CAB AH214CAB 

Start File AH214000 AH214165 

Finish File AH214164 AH214181 

Post-Verification AH214CAA AH214CAA 

Depth Return Error (in.) NIA 0.0 

Comments None None 

Logging Operation Notes: 

A centralizer was installed on the SGLS sonde: the moisture sonde was positioned as close as possible to the 
casing's wall. 

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

Analysis Notes: 

I Analyst: / P. D. Henwood / Date: / 06126115 / Reference: / HGLP-MAN-003, Rev. 0 

A casing correction for a 1 .. 0-in. thick casing was applied to the log data. No correction was applied for the casing 
joints which may be in excess of 1.5-in. and occur at approximately 10-ft intervals. 

A correction for water was applied below 40.1 ft in depth. 
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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 were calculated in an EXCEL template identified as 1L20141112, using an 
efficiency function and corrections for casing and dead time as determined by annual calibrations. 

NMLS data are reported in counts per second as there is no calibration for conversion to volumetric moisture for 
dual-cased boreholes. 

The HGU5 is an empirical unit of gamma activity proposed as a means to standardize gamma log response across 
multiple logging systems with different response characteristics. The HGU is defined in terms of measurements in 
the Hanford Borehole Calibration Facility, and the magnitude is selected such that 1 HGU is approximately 
equivalent to typical Hanford background activity, based on data from background samples as reported in 
Hanford Site Background: Part 2, Soil Background for Radionuclides (DOE/RL-96-12). 

Results and Interpretations: 

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

The relatively thick casing joints beginning at 6 ft and occurring at IO ft intervals are indicated by reduced count 
rates on the total gamma log. The moisture log also appears to indicate effects of casing joints. 

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

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

List of Log Plots: 

Depth Reference is ground. surface. 

Manmade Radionuclides (0-80 ft) 
Natural Gamma Logs (0-80 ft) 
Combination Plot (0-120 ft) 
Total Gamma & Moisture (0-80 ft) 
Total Gamma & Hanford Gamma Unit (0-80 ft) 
Repeat Section of Natural Gamma Logs (35 to 42 ft) 
Moisture Repeat Section (20 to 24 ft) 

5 Hanford Gamma Unit 



Stoller Newport News Nuclear 
~5"1,oio,-,ol-

--Q) 

2 -

10 

20 

30 

..c:. 40 -a. 
Q) 

0 

50 

60 

70 

SGW-59185 REV 0 

699-93-48C (C8929) 
Manmade Radionuclides 
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699-93-48C (C8929) 
Natural Gamma Logs 
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699-93-48C (C8929) Combination Plot 
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699-93-48C (C8929) 
Total Gamma & Moisture 
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699-93-48C (C8929) 
Stoller Newport News Nuclear Total Gamma & Hanford Gamma Unit 
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IE] 699-93-48C (C8929) 
Stoller Newport News Nuclear Repeat Section of Natural Gamma Logs 
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Stoller Newport News Nuclear 

699-93-48C (C8929) 
Moisture Repeat Section 
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Project No. 

Job. No. 

CACN: 303662-
JPRC 

SGW-59185 REV 0 

SURVEY DATA .REPORT 

Title 

HR-3 Well C8929 (699-93-48C) Final Survey 

Prepared By Date Reviewer 

N.P. Fastabend 7/22/15 

DESCRIPTION OF WORK DISTRIBUTION 
Obtained final coordinates (C/L Casing) and Survey File 

Request No. 

154-143 

File No. 

6AT14R26 

l,6,v{ 

SOR PLOT 

OR 

DWG 

elevations of completed HR-3 Wel l C8929 (699-93 - ~J-.-
0
-_-M_e_h_r_e_r ___ -1--

48C). 
1 

K.M. Whitley 

J.L . Smoot 

J.B. Geiger 

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

SURVEY RESULTS AND COMMENTS 

See Attached Well Survey Data Report Sheet 

Page 1 ofl. 
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WELL SURVEY DATA REPORT 

Project: 

Date Requested: 
07/07/15 

Date of Survey: 
07/22/15 

Fluor Hanford Point of Contact: 

Description of Work: 

Obtain final survey coordinates (C/L Casing) 
and elevations of HR-3 Well C892 9 
(699-93-48C) located between 100D and 100H 
Areas. 

Prepared By: Neil p. Fastabend 

Company: CHPRC 

Requestor: 
Jim Mehrer (CHPRC) 

Surveyor: 
Lawrence B. Munnell (CHPRC) 

Survey Co. Point of Contact: 
Neil P. F·astabend 

Horizontal Datum: NAD83 (91) 

Vertical Datum: NAVD88 

Units: Meters 

Hanford Area Designation: 600A 

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

Vertical Control Monuments: 

P324 (COE) and G49 (COE) 

Well ID Well Name Easting Northing Elevation 

C8929 699-93-48C 575312.13 151728 . 96 

130 .600 

Notes: 

Center of Casing 

"X" on Rim 

Brass Survey Marker 

131. 3 60 Top of Baseplate, 
North Edge 

Equipment Used: Trimble R8 RTK GPS 
Trimble DiNi 12 Level 

Surveyor Statement: 

I, Lawrence B. Munnell , a Professional Land Surveyor 
registered in the State o f Washington 
(Registration No. 16216), hereby certify 
this report is based on a field survey 
perforil'.ed by me, or under my direct 
s upervision. 

D-17 

131.340 Top of Out er 
Casing, N. Edge 
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Appendix E 

Well Documentation for C8947 (199-H6-7) 

• Well Summary Sheet 

• Borehole Log 

• Log Data Report 

• Photographic Log 

• Final Survey Report 
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WELL SUMMARY SHEET 
Start Date: 3/26/2015 

Finish Date: 4/8/2015 
Page..1of 1-

Well ID: C8947 Well Name: 199-H6-7 

Date: 5/26/15 Reviewed B 

Signature: 

Date: ?- z -/.S-

1---------------r-------1Depthin~----,--------------1 
Description 

8-in Protective Casing: 
2.98 ft ags - 2.02 ft 

below ground surface (bgs) 

Diagram 

'fype J/11 Portland Cement Grout: -1--'l_,., _,J] 

0-14.1 ft bgs 

Cetro Medium Bentonite Chips: 
14.1-17.1 ft bgs ---,r-91~ 

3/8 in Cetco Coated 
Bentonite Pellet Seal: 

17.1-19.5 ft bgs 

6-12 mesh Premier Colorado 
Silica Filter Pack Sand: 

19.5-47.5 ft bgs 

6-in I.D. Schedule 10, Type 304/304L, 
75-slot (0.075 in.) Stainless Steel 

Screen: 23.0 - 43.01 ft bgs 

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

43.01 - 46.02 ft bgs 

3/8 in Cetro Coated 
Bentonite Pellet Seal: 

47 .5 - 54.5 ft bgs 

Dual string temporary casing did not 
permit use of centralizers during 

permanent casing installation 

Depths are in ft below ground surface. 

Borehole drilled with 10 3/4-in O.D. 
casing from 0.0 - 54.3 ft bgs 

All temporary drill 
casing was removed from the ground. 

Feet Lithologic Description (ft bgs) 

Static Water Level: 40.98 ft s 4/08/2015 

60 

70 

80 

E-1 
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BOREHOLE LOG I Page Lot__z 

I Date: Jh., - 3/~<Y"" -
Well ID: C R9 '-I~ Well Name: ;qq_ /}, _ 7 location: /. I J! ~ So oi:- /.I 72r.71CrtY'-

Project: /? IJ c UJ Wtrt.o IN /tx) - /.IR 3 Ou Reference Measuring Point: c;:; S - ~fl~ f,3r:, 

Sample Sample Description Comments 
Depth Graphic 
(Ft) Type Blows log Group Name, Grain Size Distribution, Soil Classification, Deftth of Casi~. Drl lin~ Method, 

No. Recovery Color, Moisture Content, Sorting, Angulari~t Mineralogy. Me hod of Driving Samp ing Tool, 
Max Particle Size, Reaction to I Samoler Size water Level 

0- t; C) o:- 0 - L/</. S-1 S.11~,,.,G.,..,uor,' 5t: f3ec L:'£/2.. J /.,, - t:=11 

- t • lqb c:::; -i/o ,_ 5 s-c.,_ s,,,.,..s,,_ l~v, J;.: /J. f - / (JO/) KJ .. , 
C: -Z-'$1b /J,,M n7AK ,1()-- !;6.c;.AJ , 9)"%rR..- /J,14-L ().4 ,fovc JO ¾/JI) o ·o - 6.~" · '. 

- ··O Cl? - 17 ~ L V/}•n:rp <''" •'D VF-C.. n~r' r,.,.,L c.--;.i ,41),.;,,-,ifC 

- c:)·c~· wa .. s,,,,..~ t; ,i_A <-lf'lo/-..M•,,,, c.. ,-. ~~ ~/- Z.. t-; A L /,ry-W~"-

5" -
°' °c)O: f>r-<.te l'I... S Y/Z '-/, (;rz.4-.,. v1/c dn I k,r,,.; K>lt.. Du.5-r S ~~£$5/b, '{ 

/>,t .. 
, 

- : ·O 
- zf~ @1n' t.d'J.~ r. 'f(:f},, !, --r,;_ .M oe-Sra , Pno, 

lh (i}.116 v-c 2 .SY '.1/, O~ /) ._,..,,;-Blt.>l . - . ,l>,'i6 , 

-

~ 
Alo 1./C_./ ~v.v. 

({:? - q ., . - • 0 • 

- () . 
• .~ oQ - £5. - ~ ·. 
~ I~ ~'7 .. C :'x)?.,; 7n /11 IS_ ~ uo· :0: C. n ~ Af>o,n:; h)A.,- /21:J "1,,., - .Mo~<!. Co,414~ « - ~o.b ~ <; · A.s 1/r.,1> ~ 2. S i s./2 (... , t1-1. , ve; 131r.;J -

~o - -· . 0 
- .· ··o :/1P 2.?JI' I': - /D - Griw,,., tr(R)( 1tx-'Zt>- q Cf n .... ,,.., ~r;;,'T,_. 0 ,. , A5. /)1()0111; - a ~ 

. 0 -, . -

~8. -
- D,oo , _. [) DST"' Q. oJ./17UJL.. 

~ zr::; r jQ. s Af3ov.: (J,t.7Z'.e, 5-roW&D 2S-- i.L :tJ~ {3 C;J"0✓'<-6 SP, ,r sfba,J -
~ o (\ 

(!e,L ~ (?C.'frl)i,} 

~ ~ -
o.l )J ,; ,ft,, r !,f,i J -· r<J..r,1- ? <:l. - 2~./ -

1 - ~?. C!ct ~l t:,-Z:TC. D 

"JO-0 

~ 
It@ ::JO' J ,,,,a~ f'~n.,.-1 /J1,1, /~l) y {) .. 3 r('-. .J-r~lO<- lt:6 $ 0"11:':i,, 

lb-0 - ,.... ( Ft?Z.Srl'.' <~, c t;lt,-,.,. ;1 ,.;1,.,,.. -
lnc,._ ~£2.-&/t' • <;~ t r ~ "Jo~ 5-,.,1,)1> -

;:-:,-.rc ,..,v>-rt.~e,,E {.)MJ/cl) or.oF 5/JA!t.~ - o • O a· . .. , 
- v: 

~4 0 ,.oo~ ~ ,..-, A< &JA ~ I M 1l >( l ,')-D 'f / 20 Jt::J; C..Oi>l'>t.eS - ~(~ -
- ~o-~ --~-er .. -· . 

Reported By: ~n ~-c. /JdJ c ? A 

. 
k'e.u1;J G e. ir-""' s l V-0 ""' I . Reviewed By: 

Title: ~~ , ,..,c~~ r Title: <;(' . (',-f!tJ (de.\, 1-f 
Signature: __ .>(l;:vC It!~ v11, I Date: i.1/:, /Jt Signature: }(:_ H~A,.,-=..:- I Date:'//z.o//;:; 

I v '- I I 
A-6003-642 (03/03) 
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BOREHOLE LOG I Page_l__of~ 

I Date: 3/3• / ,,;-

Well ID: ~ "3 9' £/? j Well Name: /i'9- JI, -i Location: J, /L'm So. oF j/ R'c AC rtJa.., 

Project: /2, ~.h,-0 t..rrl.-( .s IN. 100-1/R-3 Reference Measuring Point tf.5,. 
Sample Sample Description Comments 

Depth Graphic 
(Ft.) Type Blows Log Group Name, Grain Size Distribution. Soil Classification, Der of Casin_g, Driling Method, 

No. Recovery Color, Moisture Con~nt, ~ortiDQ, Al)gulari~C Mineralogy, Me od of Driving Sampling Tool, 
Max Particle Size Reaction to I SamPler Size, Water Level on . @ '-ID S:111. A Lt an.. ('rv'!,,6'--,!'".$ /J1/I.)< /°t l) J./0- :ocJ: 

M /h <-r,._c,:. L/~At,,Frc..t~ ~~,,. 
. 

- ·0!'6~ 
- Qo~ -
- :-o~. 
- c::)., • 

y!" _:_ ~ .;!....._0~ . (C!._ 1./'-/, ~ J?c) b1 l!~-.LJ ,r,t/,C n,,;"D - /)MJc)P, D /Z../C.l 1.:-L> 
'1-L _L ,...._ 

l"JJAA/t!.& /~ ~ :2. . ~Y '-./2 "i),c...,) ,I, To--rb - l--;::: T L-r t:n4'1,:!:u/ i3.rrb,1,I ~lt,., 1/r 1 i/{. . ZS- '2'~,7~ - ........ .-L 
r, v'A) OtJ C:1u,9 C:.n,..o!AJJJ /11 ,l,S.5 5-maAI~ - 51_ ...L ,....,._ ~r~,-r .5paD.,,:.) /OO").=, 

~;::;.. }../(1_ 7 n_y ,J 6~ 7-.. rYo g,;; PrAl;Lt-.u 1l ~Cb.,.._- /Jv - r"'-

W)/.trv (°1f!,, ,rLL6 /Jor,,u.,~~ /,.., !50- 6 
r---~ Pt--A~n, 
"" ~.,.._, JP)ua 8 f" 0 L ()'J c.v/J,J.,_,,: 7'b - /"'-' 

r. ·r-.,>'12 "/4 ,..__ ,-.._ 
f3~o...i.,J - Alo M"'•~ - i_ r"-

-J,Jo )/CJ 17vJ..J SWL: 40. CJ8 bo.s - sz, "'-,-..., (1,4.L,~j:J/, ,,...._, 
r> .. , .. ,. Co N7",,,J.lt)s f rt) 'St./, -.:,1 (lC. 5 '4/1311!>°' V 

- J/,, ✓---~ 

5~ 
C, 

~,,,,...._,.._ T. D.. ~OU Pt..llJ7'/C. I'"' . WT 52, b ~• .. ~, ,✓ 
f''4. 1 r·X" 

./ -,D / ' 
.. -

/ - / - I -
- I -

- I --- --
I: I - I ~ 

I' - C - I - I - --
-- I -

1: I - Ii I 
~ 

-
' I I ~ - .. .. 

- I 
- ---

.. -
-

-
-

1, -
, -- --_ , 

"\,'I 

Reported By: &t>rcZ. L. l'<A5~ A Reviewed By: }<ev IN f3e- .,......,_54-~ 
Title: C:::,,,,:n-, r)C l~t,,. Title: $',r , (;,-ec, lc)A I S-f 

Signature: _}!j r / ~ /ff I Date:1//2¥ Signature: l~ R A. - I Date:'1'-Yf-• r 
y / / ,. • 

A-6003-642 (03103) 
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Stoller Newport News Nuclear 

Borehole Information: 

Log Date: I 2015-03-31 

Coordinates (WA St Plane) 

Nortb(m) I East (m) 
NIA I NIA 

Casing Information: 

SGW-59185 REV 0 

199-H6-7 (C8947) 
Log Data Report 

Filename: I C8947_HG-NM_2015-03-31 

DTW1 (ft): 52.95 

Drill Date TOC2 Elevation 
03130/1 5 NIA 

Diameter (In.) 

Site: I 100 H 

DTWDate: 03131115 

Total Depth (ft) Type 
· 54.6 Becker 

Casin2Tvue Stickup (ft) Outer Inside Thickness (In.) Top (ft) Bottom(ft) 
Threaded Steel 2.0 8 112 8 114 2.0 54.6 

Threaded Steel 1.7 10 518 9 13116 1.7 54.6 

Borehole Notes: 

The onsite geologist provided the total depth and casing depth. The logging engineer measured casing stick-up and 
casing diameter (rounded to the nearest 1/16-in.). The drilling method employs a double wall drive pipe where 
compressed air is forced down the outer casing and geologic material is returned to the surface inside the inner 
casing. On March 31 , 2015, water inside the casing was measured at 52.95 ft by the logging engineer using an 
e-tape. The maximum logging depth achieved was 54 ft. 

Zero reference is ground surface. 

Logging Equipment Information: 

Logging System: GammalL 

Effective Calibration Date: 11/12114 

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

Logging System: Gamma!H 

Effective Calibration Date: 1111 3114 

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

SGLS Log Run Information: 

L02Run 
REIS Number 

Date 

Logging Engineer 

Start Depth (ft) 

Finish Depth (ft) 

1 depth to water inside casing 
2 top of casing 

3 
1018667 

03131 115 

Pope/Meisner 

0.0 

54.0 

3 Spectral Gamma Logging System 
4 N troM" t Lo . S t -- -

4 Rene.at 
1018668 

03131115 

Pope/Meisner 

41.0 

48.0 

Type: 60% HPGe SGLS3 

Serial No.: 47-TP3221 IA 

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

Type: NMLS4 

Serial No.: H310700352 

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

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

Loe Run 3 4 Reneat 
Count Time (sec) 100 100 

Live/Real R R 

Shield (YIN) N N 

MSA Interval (ft) 1.0 1.0 

Log Speed (ft/min) NIA NIA 

Pre-Verification AL241CAB AL241CAB 

Start File AL241000 AL241055 

Finish File AL241054 AL241062 

Post-Verification AL241CAA AL241CAA 

Depth Return Error (in.) NIA 0.0 

No fine gain No fine gain 
Comments adjustments adjustments 

made made 

NMLS Log Run Information: 

Lot!Run 1 2Reoeat 
HEISNumber 1018669 1018670 

Date 03131115 03131115 

Logging Engineer Pope/Meisner Pope/Meisner 

Start Depth (ft) 0.0 38.0 

Finish Depth (ft) 53.0 44.0 . 

Count Time (sec) 15 15 

Live/Real R R 

Shield (YIN) N N 

MSA Interval (ft) 0.25 0.25 

Log Speed (ft/min) NIA NIA 

Pre-Verification AH200CAB AH200CAB 

Start File AH200000 AH200213 

Finish File AH200212 AH200237 

Post-Verification AH200CAA AH200CAA 

Depth Return Error (in.) NIA 0.5 high 

Comments None None 

Logging Operation Notes: 

A centralizer was installed on the sondes. 

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

Analysis Notes: 

I Analyst: I P.D. Henwood I Date: I 04108115 I Reference: I HGLP-MAN-003, Rev. 0 

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

A combined casing correction for a 1.0625-in. thick casing (0.25+0.8125-in. for the 1/4- and 13/16-in. thick casings) 
was applied to the log data. No correction was applied for the casing joints which are in excess of 1.15-in. and occur 
at approximately 10-ft intervals. 

A correction for water was applied below 52 ft in depth. 

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

NMLS data are reported in count per second as there is no calibration for conversion to volumetric moisture for a 
casing diameter greater than 8-in. 

The HGU5 is an empirical unit of gamma activity proposed as a means to standardize gamma log response across 
multiple logging systems with different response characteristics. The HGU is defined in terms of measurements in 
the Hanford Borehole Calibration Facility, and the magnitude is selected such that 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 the borehole. MDLs for Cs-137 and Pu-239 are plotted for the entire 
borehole. 

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

The neutron moisture log primarily responds to moisture present in the surrounding formation. In general, an 
increase in count rate reflects an increase in moisture content. Moisture content may increase in sediments of 
relatively high silt or clay content. A preliminary moisture log was provided immediately after data collection to the 
BTR. This log indicated the static water level at approximately 40 ft, and suggested the upper contact for the 
Ringold Upper Mud (RUM) is at 44.25 ft. The SGLS log data and subsequent water level measurements appear to 
corroborate that interpretation. 

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 (0-80 ft) 
Natural Gamma Logs (0-80 ft) 
Combination Plot (0-120 ft) 
Total Gamma & Moisture (0-80 ft) 
Total Gamma & Hanford Gamma Unit (0-80 ft) 
Repeat Section ofNatural Gamma Logs (41 to 48 ft) 
Moisture Repeat Section (38 to 44 ft) 

' Hanford Gamma Unit 

A SUBSIDIARY OF HUNTINGTON INGALLS INDUSTRIES 
2439 Robertson Drive • Richland, WA 99354 • Telephone (509) 946-6455 • www.stoller.com 
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199-H6-7 (C8947) 
Manmade Radionuclides 
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1EJ 199-H6-7 {C8947) 
S1oller Newport News Nuclear Natural Gamma Logs ,,..,..,.,,,.,_ .......... 
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199-H6-7 (C8947) Combination Plot 
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IE] 199-H6-7 (C8947) 
Total Gamma & Moisture Stoller Newpor1 News Nuclear 
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199-H6-7 (C8947) 
Stoller Newport News Nuclear Total Gamma & Hanford Gamma Unit 
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199-H6-7 (C8947) 
Stolll!f Newport News Nuclear Repeat Section of Natural Gamma Logs 
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199-H6-7 (C8947) 
Moisture Repeat Section 
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SURVEY DATA REPORT 

Project No. Tille 

HR-3 Wells C8947 and C8951 Final Surveys 

Job. No. 

CACN: 303413-
JPRC 

Prepared By 

N.P. Fastabend 

DESCRIPTION OF WORK 

Date 

5/14/15 

Obt ained final c oordinates (C/L Casings) and 
e l evations of completed Wel ls C8947 (199 - H6-7) 
and C8951 (199-H6 - 8 ) at l00H Area. 

Reviewer 

DISTRIBUTION 

Survey File 

J_D. Mehrer 

K . M. Whit.ley 

J.L . Smoot 

J.B. Geiger 

B.J . Howard 
Horizontal Coordinate Sys em : WCS83S/91 (Meters) 
Vertical Datum: NAVP88 (Meters) A.J . Green 

SURVEY RESULTS AND COMMENTS 

Request No. 

153- 100 

File No. 

1HT14F.27 

l,-6,A/( 

SOR PLOT 

OR 

1 

:1 

1. 

:1 

1. 

1 

DWG 

See Attached Well Survey Data Report Sheets 

Page 1 ofJ 
E-16 
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WELL SURVEY DATA REPORT 

Project: 

Date Requested: 

4/23/ 15 
Date of Survey: 

5/14/15 
Fluor Hanford Point of Contact: 

Description of Work; 

Obtain fi na l s r·e:· coordinat:es (C/L Casing ) 
and ele a t ions of Well C8947 (199 - H6- 7) at 
lOOH Are a . 

Prepared By: Neil p . l:'asLabend 

Company: CHPRC 

Requester: 

Kell~ Whit_e~ (CHPRC) 

Surveyor: 

Lawrence B. tlunnel 1 (PLS) 

Survey Co. Point of Contact: 

Jcil P . Fastabend 

Horizontal Datum: NAD83 ( 91) 

Vertical Datum: NA"'D88 

Units: tleters 

Hanford Area Designation: 1 00H 

Coordtnate System: Washington S tate P ane Coordinat es (Sout h Zone ) 
Horizontal Control MonLnents: 

Was hington State Re ference Network 

Vertical Control Monuments: 

HSWB-029 (COE) and HSWB-030 (COE} 

Well ID Well Name Easting Northihg Elevation 

8947 199- H6- 7 577704 . 0B ~ ]51 478 .02 

129 . 156 · 

Notes; 

Center of Casing 

"X" on Rim 

Brass Survey Marker 

128 . 854 " Top Inner Casing , 
Orth Edge 

Equipment Used : Trimble RS R K GPS 
Trimbl e DiNi 12 Le e l 

Surveyor Statement: 

I , Lawrence B. t-Junnell , a Profess i ona l La nd Sur-·e::;o r 
regi stered in the Sta e of Washing on 
(Registration o . 16216) , here b ~ certif · 
tna t h is report is based o a field s u r··e_· 
performed b•· me , or der rn · direct 
super-;ris:i on . 

E-17 A-6003-659 (04/03) 
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Appendix F 

Well Documentation for C8948 (199-HS-16) 

• Well Summary Sheet 

• Borehole Log 

• Log Data Report 

• Photographic Log 

• Final Survey Report 

F-i 
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WELL SUMMARY SHEET 
Start Date: ~~0!5 

Finish Date: 4/06/2015 
Page .l of .l 

Well ID: C8948 Well Name: 199-H5-16 

Location: 1200 m SW of 100-H reactor Project: 12 GW Wells in 100-HR-3 OU 

Prepared By: Jessa Szecsodv loate: 5126115 Reviewed By;. !LfiJt N'.ft:Mf:lEA !Date: ?--z, 
Signature: \~~ Signature: -- ~_.-, 

~ -
,¥ L ,:-'R~I ..,<'fEOLOGIC/HYDROLOGIC DATA /'J-Uf'<"'-" ON DATA 

Depth in V 

Description Diagram Feet Graphic 
Lithologic Description (ft bgs) Log 

12-in Protective Casing: I 

§~1 s~· 0 
3.65 ft ags - 1.35 ft 

st - :I;~; 0 - 7 Siltv Sand (mS) 

below ground surface (bgs) 

§~ - _,.f><;_:,t .... 7 - 59.7 Sandv Gravel (sG) 

~~ ~ P":Q.f.¾1 
Type I/II Portland Cement Grout - :'IC' r 

0-U.Sftbgs §5 

I 
e C - .. ,,1,J; 1-~ 
I-' . ,. ~~:x:\,., ~ C 10 -

) · ~-
10-in I.D. Schedule 10, Type ~~ s ;: ,:.,.::5-a, 

- ~•,~°(~ J _ _ 

304/~ Stainless Steel Blank '--.. ~i ~ ,_/fr'.:) 1'...:: - ·:/'!:~' 
Casing: 1.86 ft ags - 34.22 ft bgs Jt-•:~ 

~ ·\etc 
Cetco Medium Bentonite Orips: ~ ~ - )$'(~ :~ 

12.8 - 28.5 ft bgs 20- :,:..9.-><_,-<,., 
k ··&i, ···Ott 

8: 
~ - it'-•:",:-' 

3/8 in Cetco Coated Bentonite "-J?'--p. ·:,;z 
Pellet Seal: 28.5 - 292 ft bgs "" J} Ii ~rx1;~ - ··, .. } 

~t'.)_'(.r , 
10-in I.D. Schedule 10, 1ype - .1Ctf. -~ ~:';,- 30-

.-.c~,:- ,. 
304/3041.., SO-slot (0.050 in.) Stainless ·'~ ) 

,I~~~;~ 
:,:{f"xi:~'e"' 

Steel Screen: 34.22 - 54.30 ft bgs ........._ - p:./'-'.5i',i, 

- ·y-:sc 
8-16 mesh Premier Colorado 

-·;:-: f ';":~ 
- ~-x ·<-

Silica Filter Pack Sand: d ~ Static Water Level: 37.91 ft b2S (04/06/15) 

292 - 52.4 ft bgs -- 40-
~,--,,,:,.... )"'Q~,., ~.£< r' r;;:.:.: -:;,.,. 

8-12 mesh Premier Colorado t·J:::3~ 
Silica Filter Pack Sand: - ~-~{·; 

52.4- 60.5 ft bgs ~ - --1l~1~;;,. 
C>={'xi:~ 

'---<" ' 
. 10-in I.D. Schedule 10, Type 50-ra; 
304/~ 60-slot (0.060 in.) Stainless - 'if~~,_ 

~q~. ~ 

Steel Screen: 54.30 - 60.02 ft bgs-......._ ~~~Ii{~ rg~/.~f {b.:~;;! )/ '; . 
1, .. ,,1t,r- ~ ,,,,._,,.,~,,.,. - l,;:'.;?''i t'i . 

--~_ ;;~1 .. }t);, .. - tK.5< 
Stainless steel centraliz.er installed at, 3~.tf~{~~ 

-. .i)'~l;·'•w II - ~ -t,,, __ . .( 

top of sump, top of screened interval, 60-~~ and at 40 ft intervals within casing 

·ik,1ifl! 
59.7 - 68.5 Silt (M) 

~--==-~----
8-16 mesh Premier Colorad~ - ~ -...;: 

- =---
Silica Filter Pack Sand: ~~=~-= 

60.5 - 682 ft bgs - ~==.;:. 
70-

10-in I.D. Schedule 10, 1ype 304/3041.., -
Stainless Steel Sump: -

60.02 - 64.86 ft bgs -
Depths are in ft below ground surface -

Borehole drilled with 16 1/2-in 0.D. 80- Total Depth; 68.5 ft ~ (3/25/15) 

casing from 0.0 - 68.5 ft bgs -
-

All temporary drill -casing was removed from the ground. 

A-6003-643 (REV 1) 
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I 
. I Page _I of :Z.. BOREHOLE LOG 

I Date: 3/JJ/tS--Yz~J r 
Well ID; (~f'-/%- I Well Name: I 99-1-{5-/b Location: lJoo 1'\ 

, 

SW of' 109- H f'ead·o r 

Project: iJ n ~w wc\\S in IOO · HR-3 o.u. Reference Measuring Point ~r~~ s~,-rcile 
Sample Sample Description Comments 

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

No. Recovery Color, Moisture Content. Sorting, Angular1¥tMineralogy, Me od of Driving Sampling Tool. 
Max Particle Size, Reaction to I Samoler Size, water Level 

0 - 7- , 5,, '- r-1 S -1,, ( "' g J p,,,..k,...- hQ.mn-ie:-r o- 1:--:~:.:-.~·. -r,; /2 12.A ~ ?o?. ,:,.. ••- .]0,0 ~ / L.-r- -r;i., ~ c. ~ c1 ~sur::. - . ~: . .. .. 
- :o ·. ·,:,· •·, r-.. - PeB tll o c:;n...o l..oJ • , JZAI P ID - - .-i. .a..- {!,A).,- M 4,;' ,66' ,. •- ,,. _ 

.,.~ o : ~• .. ~ . ., .. ,. ,,,,. _,,,,.- n.-,,..,.,-_ s:A,-11;> - !ft:" ~ '-- 51>.-Z~ ~a,,)-:; ,. ,?c~ o I.le n, - :b' ... . ~·; 
~IZ. -A • 2. u ·y C//4 CL,, ,;,: .2,.,_, ,,, £ •~.:ZN >.I.as~ fo,1,V,t:...!, •. , • o • . • . - •:, ·o•· o 

IJe,,..,.- lir". L Tl ,r • ' 
. : ' . .,._ . ...,-:,z. ,Ll ~1s.r-1"2-~ Sti:.,l,,J 40P, 1o i.:,A,n,c,.. s- t, •• .., ' · (» •.: 

-~ .. ~ .•: !: 7-. ' - .N ..,,_, C.Ll, •--G~a.~ (.;, &) ..J., 5'' -,o r'.0~4.0 c., o us, ..... - . . . .. "• 
So<>:7- s; ifo., .. q,UJ/J °'· ,f, ,1(..T°' a: z D.:t-.. .. o., o · ,nn,,, c. ..,,_ !.~ -~~ / '? ~ - :~.:~ .. :., 
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BOREHOLE LOG I Page.2=....of~ 
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Stoller Newport News Nuclear 

Borehole Information: 

Log Date: I 2015-03-26 

Coordinates (WA St Plane) 

Nortb(m) I East (m) 
NIA I NIA 

Casing Information: 

SGW-59185 REV 0 

199-HS-16 (C8948) 
Log Data Report 

Filename: I C8948_HG-NM_2015-03-26 

DTW1 (ft): 42.8 

Drill Date TOC2 Elevation 
03125115 NIA 

Diameter la. 

Site: I 100 H 

DTWDate: 03126115 

Total Depth (ft) Type 
68.9 Becker 

Sticku ft Outer Inside Thickness la. To ft Bottom ft 
Threaded Steel 1.5 18 16 1.0 1.5 68.5 

Borehole Notes: 

The onsite geologist provided the total depth and casing depth. The logging engineer measured casing stick-up and 
casing diameter (rounded to the nearest 1/16-in.). The drilling method employs a double wall drive pipe where 
compressed air is forced down the outer casing and geologic material is returned to the surface inside the inner 
casing. In addition, a larger 16-in. casing was installed to total depth. The dual wall casing was removed prior to 
logging. Water inside the casing was measured at 42.8 ft by the logging engineer with an e-tape. The driller 
reported he added water after setting the casing in mud. The maximum logging depth achieved was 65 ft. 

Zero reference is ground surface. 

Logging Equipment Information: 

Logging System: Gamma4N 

Effective Calibration Date: 01108115 

Calibration Reference: HGLP-CC-113, Rev. 0 

Logging System: Gamma4M 

Effective Calibration Date: 10113114 

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

SGLS Log Run Information: 

LnoRua 

~IS Number 

Date 

Logging Engineer 

Start Depth (ft) 

Finish Depth (ft) 

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

3 4 Reaeat 
1018663 1018664 

03126115 03126115 

Spatz Spatz 

0.0 58.0 

65.0 65.0 

Type: 60% HPGe SGLS3 

Serial No.: 45-TP22010A 

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

Type: NMLS4 

Serial No.: H340207279 

Logging Procedure: HGLP-MAN-002, Rev. 1 
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Stoller Newport News Nuclear 

L02 Run 3 4 Reoeat 
Count Time (sec) JOO 100 

Live/Real R R 

Shield (YIN) N N 

MSA Interval (ft) 1.0 1.0 

Log Speed (ft/min) NIA NIA 
Pre-Verification DNL61CAB DNL61CAB 

Start File DNL61000 DNL61066 

Finish File DNL61065 DNL61073 

Post-Verification DNL61CAA DNL61CAA 

Depth Return Error (in.) NIA 0.0 

No fine gain No fine gain 
Comments adjustments adjustments 

made made 

NMLS Log Run Information: 

Loe Run 1 2 Reoeat 
REIS Number 1018665 1018666 

Date 03126115 03126115 

Logging Engineer Spatz Spatz 

Start Depth (ft) 0.0 39.0 

Finish Depth (ft) 42.25 42.0 

Count Time (sec) 15 15 

Live/Real R R 

Shield (YIN) N N 

MSA Interval (ft) 0.25 .0.25 

Log Speed (ft/min) NIA NIA 
Pre-Verification DMY52CAB DMY52CAB 

Start File DMY52000 DMY52170 

Finish File DMY52 169 DMY52182 

Post-Verification DMY52CAA DMY52CAA 

Depth Return Error (in.) NIA 0.0 

Comments None None 

Logging Operation Notes: 

A centralizer was installed on the sondes. 

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

Analysis Notes: 

I Analyst: I P.D. Henwood I Date: I 04101115 I Reference: I HGLP-MAN-003, Rev. 0 

A casing correction for a 1-in. thick was applied to the log data. No correction was applied for the casing joints 
which are in excess of 1.1 5-in. and occur at approximately 10-ft intervals. 

A correction for water was applied below 42 ft in depth. 
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SEJ 
Stoller Newport News Nuclear 

SGLS spectra were processed in batch mode in APTEC SUPERVISOR to identify individual energy peaks and 
determine count rates. Concentrations were calculated in an EXCEL template identified as 4N20150108, using an 
efficiency function and corrections for casing and dead time as determined by annual calibrations. 

NMLS data are reported in count per second as there is no calibration for conversion to volumetric moisture for 
borehole diameters greater than 8-in. 

The HGU5 is an empirical unit of gamma activity proposed as a means to standardize gamma log response across 
multiple logging systems with different response characteristics. The HGU is defined in terms of measurements in 
the Hanford Borehole Calibration Facility, and the magnitude is selected such that 1 HGU is approximately 
equivalent to typical Hanford background activity, based on data from background samples as reported in 
Hanford Site Background: Part 2, Soil Background for Radionuclides (DOE/RL-96-12). 

Results and Interpretations: 

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

The relatively thick casing joints beginning at 8 ft and occurring at 10 ft intervals are indicated by reduced count 
rates on the total gamma log. The moisture log also appears to indicate effects of casing joints. 

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

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

List of Log Plots: 

Depth Reference is ground surface. 

Manmade Radionuclides (0-80 ft) 
Natural Gamma Logs (0-80 ft) 
Combination Plot (0-120 ft) 
Total Gamma & Moisture (0-80 ft) 
Total Gamma & Hanford Gamma Unit (0-80 ft) 
Repeat Section of Natural Gamma Logs (58 to 65 ft) 
Moisture Repeat Section (39 to 42 ft) 

' Hanford Gamma Unit 
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199-HS-16 (C8948) 
Total Gamma & Moisture 
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199-HS-16 (C8948) 
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Stoller Newport News Nuclear 
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199-HS-16 {C8948) 
Repeat Section of Natural Gamma Logs 
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SURVEY DATA REPORT 

Project No. Title 

HR-3 Wel l C8948 (199-HS - 16) Final Survey 

Job. No. 

CACN : 303~94-
JPRC 

Prepared By 
N . P, Fastabend 

Date 

5/14/15 

DESCRIPTION OF WORK 

Obtained fina l coordinates (C/L Casing) and 
elevations of co mpleted Well C8948 (199 - HS - 16) 
100H. Area. 

at 

Reviewer 

DISTRIBUTION 

Survey File 

J.D. Mehrer 

K.M. Whitley 

J.L. Smoot 

J.B. Geiger 

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

SURVEY RESULTS AND COMMENTS 

See Attached Well Surve,y Data Report Sheet 

Page 1 of 2. 
F-1 6 

Request No. 

153-099 

File No. 

1HT1 4R27 

SOR PLOT 

OR 

1 

1 

l 

1 

1 

1 

DWG 

A-6006-495 (REV 0) 

I 
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WELL SURVEY DAT A REPORT 

Project: 

Date Requested : 

4/23/15 

Date of Survey: 

5/ 14 / 15 
Fluor Hanford Point of Contact: 

Description of Work: 

Obtain f i nal sur-e~ coordi n~ tes (C / L Casing) 
and ele~ations cf Wel l C89 48 (199- HS - 6 ) at 
lOOH Area . 

Prepared By: Neil P. Fastabend 

Company: CHPRC 

Requestor: 

Kell:: Whi tle~· (CHPRC ) 

Surveyor: 

Lawre. ce B. Hunnell (PLS ) 

Survey Co. Point of Contact: 

Nei l P. Fastabend 

Horizontal Datum: NAD83(91 ) 

Vertical Datum: . A 'D88 

Units: I Ieters 

Hanford Area Designation: 1 OOH 

Coordinate System: Washingcon Sta e Plane Coordinates (Souch Zone ) 
Horizontal Control Monuments: 

Washington State Reference Net,,ork 

Vertical Control Monuments: 

HSWB- 029 (COE) and HSWB-030 (COE) 

W!:!111D Well Name Easting Northing Eievation 

C894 199-HS- 6 576906 . 80 · 15164 6 . 31· 

:e:9 . 929 · 

129 . 1 75 · 

Notes: 

Center of Casing 

"X .. on Rim 

Brass Survey Marker 

129 . 633 Top Inner Cas i ng, 
Noi:--:h Edge 

Eq ipment Used : Trimble RB RT!< GPS 
Trimble DiNi 12 e··el 

Surveyor Statement: 

I , La 1rence B. Uunnell , a Professiona l Land Surve·•or 
registered i n t h e State of Was i ng to 
(Registra ion No . 16216) , hereb~ cer tif~ 
that this report is ba '""ed on a field sur·er 
parformed b ,· me , or under m:,· direct 
s per-·is ion . 

F-17 A-6003-659 (04/03) 
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Appendix G 

Well Documentation for C8949 (199-H4-93) 

• Well Summary Sheet 

• Borehole Log 

• Log Data Report 

• Photographic Log 

• Final Survey Report 

G-i 
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WELL SUMMARY SHEET 

Well ID: C8949 

Location: 800 m WNW from 100-H reactor 

Start Date: 4/23/2015 

Finish Date: ~ 

Well Name: 199-H4-93 

Page 1. of.! 

"1/(iP 15' 

Date: 

1------_;,_-------,----------lDepthinl----"''--,------- --------1 

Description 

12-in Protective Casing: 
2.44 ft above concrete pad - 2.06 ft 

below ground surface (bgs) 

Type 1/Il Portland Cement Grout 
0-112 ftbgs 

3/8 in Cetoo Medium Bentonite 
Chips: 112 - 27 2 ft bgs 

10-in I.D. Sdledule 10, Type 
304/304~ Stainless Steel Blank 
Casing: 1.92 ft ags - 31.9 ft bgs 

3/8 in Cetco Coated Bentonite 
Pellet Seal: 27 2 - 28.0 ft bgs 

Stainless steel centralizer installed 
from the top of the sump and top of 

screened interval 

6-12 mesh Premier Colorado 
Silica Filter Pack Sand: 

28.0- 521 ft bgs 

10-in I.D. Schedule 10, Type 
304/304L, 75-slot (0.075 in.) Stainless 

Steel Screen: 31.90-51.90 ft bgs 

10-20 mesh Premier Colorado 
Silica Filter Pack Sand: 

52.1-57.92 ft bgs 

10-in I.D. Schedule 10, Type 

Diagram 

304/304L, 20-slot (0.020 in.) Stainless+-----' 
Steel Screened Sump: 51.90 - 56.90 ft 

bgs 

Depths are in ft below ground surface 

Borehole drilled with 18-in O.D. 
casing from 0.0 - 58.45 ft bgs 

All temporary drill 
casing was removed from the ground. 

Feet Graphic 
Log Lithologic Description (ft bgs) 

05/07/15 

60 

70 

80 Total 

A-6003-643 (REV 1) 
G-1 
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BOREHOLE LOG Page.L_ot~ 

WelllD: Location: WJ./ cJ ~o 

Project: Reference Measuring Point: 

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

No. Recovery 

0 

IO q 

2 Q 

Title: 

Signature: 

Reviewed By: 

Trtle: 

Date:"i/2.,.,,r Signature: 

G-2 

A-6003-642 (03/03) 

./ 
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.,, 

BOREHOLE LOG 

Project: /ZN €W r..J~u.s @ /()()-1/,z- '3 O J Reference Measuring Point: C,;, S 

Depth 
Sample 

Graphic 
(Ft.) Type Blows Log 

Sample Description Comments 

No. Recovery 

L/ t; s 

l \f 
Date: i / 1-'l I 15" Date) /z.3 /, r 

A-6003-642 (03/03) 

G-3 



Stoller Newport News Nuclear 

Borehole Information: 

Log Date: I 2015-04-29 

Coordinates (WA St Plane) 

North (m) East (m) 

NIA NIA 

Casing Information: 

SGW-59185 REV 0 

199-H4-93 (C8949) 
Log Data Report 

Filename: j C8949_HG-NM_2015-04-29 

DTW1 (ft): 48.15 

Drill Date TOC2 Elevation 
04128/15 NIA 

Diameter In. 

Site: j IOOH 

DTWDate: 04129115 

Total Deoth (ft) Tvoe 
55 Becker 

Casio T Sticku ft Outer Inside Thickness In. To ft Bottom ft 
Threaded Steel 1.55 18 16 1.0 1.55 55 

Borehole Notes: 

The onsite geologist provided the total depth and casing depth. The logging engineer measured casing stick-up and 
casing diameter (rounded to the nearest 1/16-in.). This drilling method employs a double wall drive pipe where 
compressed air is forced down the outer casing and geologic material is returned to the surface inside the inner 
casing. The inner casing was removed prior to logging. Water inside the casing was measured at 48.15 ft by the 
logging engineer with an e-tape. The maximum logging depth achieved was 55 ft. 

Zero reference is ground surface. 

Logging Equipment Information: 

Logging System: Gamma IL 

Effective Calibration Date: 11112114 

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

Logging System: Gamma5P 

Effective Calibration Date: 04115/1 5 

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

SGLS Log Run Information: 

Loo Run 
HEIS Number 

Date 

Logging Engineer 

Start Depth (ft) 

Finish Depth (ft) 

Count Time (sec) 

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

1 2 Rene.Ill 

1018700 1018701 

04129115 04129115 

Spatz Spatz 

0.0 40.0 

55.0 48.0 

100 100 

Type: 60% HPGe SGLS3 

Serial No.: 47-TP3221 IA 

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

Type: NMLS4 

Serial No.: H34055445 

Logging Procedure: HGLP-MAN-002, Rev. I 
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Stoller Newport News Nuclear 

J,nc, Run 1 l Reoeat 
Live/Real R R 

Shield (YIN) N N 

MSA Interval (ft) 1.0 1.0 

Log Speed (ft/min) NIA NIA 
Pre-Verification AL251CAB AL251CAB 

Start File AL251000 AL25 1056 

Finish File AL251055 AL251064 

Post-Verification AL251CAA AL251CAA 

Depth Return Error (in.) NIA 0.0 

No fine gain No fine gain 
Comments adjustments adjustments 

made made 

NMLS Log Run Information: 

'"'° Run 3 4Renettt 
HEISNumber 1018702 1018703 

Date 04129115 04129115 

Logging Engineer Spatz Spatz 

Start Depth (ft) 0.0 15.0 

Finish Depth (ft) 47.75 20.0 

Count Time (sec) 15 15 

Live/Real R R 

Shield (YIN) N N 

MSA Interval (ft) 0.25 0.25 

Log Speed (ft/min) NIA NIA 

Pre-Verification 
FPC8949201542 FPC8949201542 

9AVOOCABI 9AVOOCAB1 

Start File ADOOOOOO BD001500 

Finish File AD004775 BD002000 

Post-Verification 
FPC8949201542 FPC8949201542 

9BVOOCAA1 9BVOOCAA1 

Depth Return Error (in.) NIA 0.0 

Comments None None 

Logging Operation Notes: 

A centralizer was installed on the sondes. 

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

Analysis Notes: 

I Analyst: I P.D. Henwood I Date: I 05118115 I Reference: I HGLP-MAN-003, Rev. 0 

A casing correction for a 1-in. thick was applied to the log data. No correction was applied for the casing joints 
which are in excess of 1.5-in. and occur at approximately IO-ft intervals. 

A correction for water was applied below 48 ft in depth. 
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SEJ 
Stoller Newport News Nuclear 

SGLS spectra were processed in batch mode in APTEC SUPERVISOR to identify individual energy peaks and 
determine count rates. Concentrations were calculated in an EXCEL template identified as IL20141 l 12, m,ing an 
efficiency function and corrections for casing and dead time as determined by annual calibrations. 

NMLS data are reported in counts per second as there is no calibration for conversion to volumetric moisture for 
borehole diameters greater than 8-in. 

The HGU5 is an empirical unit of gamma activity proposed as a means to standardize gamma log response across 
multiple logging systems with different response characteristics. The HGU is defined in terms of measurements in 
the Hanford Borehole Calibration Facility, and the magnitude is selected such that 1 HGU is approximately 
equivalent to typical Hanford background activity, based on data from background samples as reported in 
Hanford Site Background: Part 2, Soil Background for Radionuclides (DOE/RL-96-12). 

Results and Interpretations: 

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

The relatively thick casing joints beginning at 8 ft and occurring at 10 ft intervals are indicated by reduced count 
rates on the total gamma log. The moisture log also appears to indicate effects of casing joints. 

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

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

List of Log Plots: 

Depth Reference is ground surface. 

Manmade Radionuclides (0-80 ft) 
Natural Gamma Logs (0-80 ft) 
Combination Plot (0-120 ft) 
Total Gamma & Moisture (0-80 ft) 
Total Gamma & Hanford Gamma Unit (0-80 ft) 
Repeat Section of Natural Gamma Logs (40 to 48 ft) 
Moisture Repeat Section (15 to 20 ft) 

' Hanford Gamma Unit 
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199-H4-93 (C8949) 
Manmade Radionuclides 
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IE] 199-H4-93 {C8949) 
Stoller Newport News Nuclear Natural Gamma Logs 
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Sioller Newport News Nucl11r 
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S1oller Newport News Nuclear 
A .,_, _,_,, .. ..,,_ 
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199-H4-93 (C8949) 
Total Gamma & Moisture 
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199-H4-93 (C8949) 
Sloller Newport News Nuclear Total Gamma & Hanford Gamma Unit 
~ .. ... ' 

Total Gamma 
0 .-- -=r====:::c:::--___;;_~-~ Hanford Gamma Unit 

,-----....-"'='"""-,-----,-----r- 0 

-..... Q) 

~ .._ 
..c ..... 
a. 
Q) 

0 

10 

20 

30 

40 

50 

60 

70 

--------

-----~----------
1 

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

I 
I 
I 

---------~------ ---

1 

I 
I 
I 

80 __._ __ __._ __ __._ __ __._ __ _. 

50 100 
cps 

150 

Reference - Ground Surface 
G-11 

0 

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

I 
I 
I 
I 

-L------1 Water Level 
--7- msiae casmg--

1 during logging 

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

- - ------ - _I_ - - - - - - - - -
I 
I 
I 
I 
I 
I 
I 

---------~----------

1 

HGU 

10 

20 

30 

40 

50 

60 

70 

80 

2 

-..... Q) 
Q) -.._ 
..c ..... 
a. 
Q) 

0 



SGW-59185 REV 0 

~ 199-H4-93 (C8949) 
~•olle'.N~rtNewsN.4:e1r Repeat Section of Natural Gamma Logs 
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199-H4-93 {C8949) 
Moisture Repeat Section 
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Project No. 

Job. No. 

SGW-59185 REV 0 

SURVEY DATA REPORT 

Title 

HR- 3 Well C8949 (199-H4 - 93) Final Survey 

Prepared By Reviewer 

Request No. 

153 - 113 

File No. 

1HT14R27 

CACN: 303~94-
JPRC 

N.P. Fastabend 

Date 

6/2/15 L,,btvf 

DESCRIPTION OF WORK 

Obtained final c oordinates (C/L Casing) and 
elevations of completed HR-3 well C8949 (199 - H4 -
93) located on west side of 100H Area . 

Horizontal Coordinate Sys tem: WCS83S/91 {Meters) 
Vertical Datum: NAVD88 {Meters) 

DISTRIBUTION 

Survey File 

J.D . Mehrer 

K.M . Whitley 

J.L. Smoot 

J .B. Geiger 

B . J. Howard 

A. J . Green 

SURVEY RESULTS AND COMMENTS 

See Attached Well Survey Data Report Sheet 

Page 1 of 2. 
G-16 
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Project: 

Date Requested: 

05/13/15 

Date of Survey: 

06/02/15 

Fluor Hanford Point of Contact: 

Description of Work: 

SGW-59185 REV 0 

WELL SURVEY DATA REPORT 

Prepared By: Neil P . E'ast;;mend 

Company: CHPRC 

Requester: 

Jim t ehrer (CHPRC) 
Surveyor: 

Lawrence B. llunnell (CHPRC) 
Survey Co. Point of Contact: 

Neil P . Fastabend 

Horizontal Datum: NAD83 (91) 

obtain final sur-·e::,· coordinates (C/1 Casing) Vertical Datum: A 88 and ele·.'at ions of HR- 3 Well C8949 (199- 114-93) ........ ____ _ _ __ N_ '_D _ _ . _ _ _ ________ _ 
loca ed on i,est s i de of 100H Area . Units: lieters 

Hanford Area Designation: 

Coordinate System: iolashington Sta e Plane Coordinates (South Zone) 
Horizontal Control Monuments: 

Washington State R-:ference Net11ock 

Vertical Control Monuments: 

G49 {COE) and HSWB-030 (CRPRC) 

Well ID Well Name Easting 

C8949 199- Ht. - 93 577025 . 75 

Notes: 

Equipment Used: Tri mble ~8 RTK GPS 
Trible DiNi 12 Le- ~ 

Surveyor Statement: 

Northing 

152703.33 

I, Lawrence B. 1-Junnell , a Professional Land Su.r·e:/or 
regis ered i th~ State of Washington 
(Registration No. 162 16); hereb:,· certify 
t is report i s based on .1 fie l d sur-.;e_:: 
performed b •· me , ox: under my ct.:.rect 
super·· ision. 

G-17 

1 00H 

Elevation 

Center of Casing 

130 . 42 8 "X" on Rim 

129 . 704 Brass Survey Marker 

130 . 118 Top ! nner Casing, 
Nor::h Edge 

A-6003-659 (04/03) 
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Appendix H 

Well Documentation for C8950 (699-95-45B) 

• Well Summary Sheet 

• Borehole Log 

• Log Data Report 

• Photographic Log 

• Final Survey Report 

H-i 
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WELL SUMMARY SHEET 
Start Date: 4/02/2015 

Finish Date~ 
Page ..!. of .1 

Well ID: C8950 Well Name: 699-95-45B '11~1tS lf?5b 1/l(P/l'f 

Location: 1400 mW of 100-H reactor Project: 12 GW Wells in 100-HR-3 OU 

Prepared By: Jessa Szecsqdy loate: 5127115 Reviewed BylC) ii\.~EHRFR IDate: ?·1-
Signahn•~-],-~ ~/ Signature: ~ ~__, 

// CON.:, :K~llONDATA fiEOLd'GICIHYDROLOGIC DATA 
Depth in 

Description Diagram Feet Graphic 
Lithologic Description (ft bgs) Log 

Concrete Pad: 0.5 :~ 
~ J -: ~i~ ~·· 0 ~;:=(~-~;~= above grollllrl surface (ags) ,~r - . 0- 2 Gravel Pad· Fill =- -, !:c 2-4 SandvSilt<sM) 

8-in Protective Casing:.~ ~s < •r:::.~-:<:;<= - - ·r: ·· - ...... 

vii 1-::::: < r.::,e3~, 4 - 25 Sandv Gravel (sG) - ~CJ,,_, 235 ft above concrete pad - 2.15 ft ss ( - KtQ~~ 
below ground surface (bgs) t::::::: ( ~'- ·C 

10 -
f:. ·.,. 

~ 
l;!.t:jt,. 

Type I/II Portland C,ement Grout: I vi t-<•cfr 
l~(Ei 0-10.05 ftbgs - ~Q. )j 

I,,· .· , ... ·--~ 
Bentonite Crmbles: 10.05 - 13.~ 

IA' . l-it'..::h · '-' F'." ·' · ;_ 

:1 
- ~C.3C 

'J'~-{~ 
ftbgs ./ f----

--li~ 
20 - ~----- L...:J(.1~ 25 - 30 Gravel (G) 

3/8 in Cetco Coated Bentonite f---- - :)':' 
Pellet Seal: 13.85 - 15.8 ft bgs --- ~!~{ f---- -

'---

6-in I.D. Schedule 10, Type 304/304( - - f\¢; '---

f)}}i 
-- -

Stainless Steel Blank - ~"';i--:J 30 - 40 Sandv Gravel (sG) 
~ 30-R!-x--:~ Static Water Level: 30.75 ft~ (04/07/15) Casing: 1.35 ft ags - 20.2 ft bgs - ......,-d-ct ~---·-·?-

8-16 mesh Premier Colorad~ - D½~ f-'-'-';J~ - .-ij-:-_ ' 
Silica Filter Pack Sand: ~f/\:t;; 

15.8 - 46.0 ft bgs ~~~-r-·=?-
6-in I.D. Schedule 10, Type 304/3041.{ 

40- -'"-~ - . ~-==== 40 - 46.3 Silt (M) - - ----..._ 

SO-slot (0.050 in.) Stainless Steel ==~~ - ~-=--

----

Screen: 20.2 - 40.2 ft bgs ~~==-- -~ 

6-in I.D. Schedule 10, Type 304/304L, -
Stainless Steel Sump: 50 -

40.2 ~ 43.2 ft bgs -
-
-
-

60-
-
-
-
-

70 -
-
-
-

Depths are in ft below ground surface -
Total Deoth: 46.3 ft bli?S (04/<Jl/15) 

Borehole drilled with 10 3/4-in O.D. 80-

casing from 0.0 - 46.3 ft bgs -
-

All temporary drill -
casing was removed from the ground. 

A-6003-643 (REV 1) 
H-1 
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BOREHOLE LOG Page_/_of-Z:--

WelllD: C /'j'l)l) 

Project: /2 Reference Measuring Point: (;40 v,-Jd 5 tlU°/i c_. 

Comments 

0 

..:-:.... ~ 1--!.::~~.L.Mi.;;;...=..¥:U.......L:.=:.t:F-~~~~~::-t--=::=,-;;_;_..::..:::=.:..:,;;~~...:......::....:.y . . -
~ . 0 l-<~~t..-~=;...;,,,=.::i..c:...:..-=:-=..:tr=-...:::::i4-.=.;~5L..,;4-+--=:..:;.;.,;;.;,,_;..;=..~~=--=::..;.;.::~;,=...i 

'I O •• 1---~~__.,.~~~-=-..ai...~-=-~.L-....:..;.;.....lo..:.--4--1<...E!.A~:r..Lll<~.t..-~t!.L:':.+-~ q;. 0 
a-.~.1---1~~~--L-=":-"..:;;..::.;;L.:;:~-=-u,;..i;~'-:T.=---::r.,~::'--t-~.;...;;..~;__-~-----1 

-o p o:. 1-"~'-'-= ...... '--'!"¥"-"-=--=----'---+-:..:...,~.....-:::=:,n-=a,.=..;.;.Lvt,---'-'-~==--=a.=..-..;:,.-;;c.<-~~ 

.. rP o ol----L....:;_ ........ =-=:+-........,:::....;;;.;;;..:;.,_;_=:J.~~=~~+..&.:~'--,-.....;;..:=---',_;;__~--1 

0 6 •o ._.,.::::...........__...:.;;.:.=.-........;L::;..;;..~,;....::.l--=:::...:::..:::.:.;:.:=-. ____ -+-"~...;..;;;:;_;_:....:....;...;;...;:;;..--:=~~-,•o. ·"'!"" 
o.J>, ~------------------,i-=-'--...,:;,.;;;.~___,,_-=-------1 
o·o'i) 
. . Oi------------------11------------1 
<Oo . 

Is= 9 .'p{.o·:===~========~~=======~~===========:====================: •,lf•rO o. ·o-· ~ 1----"'-"'-,---'~~:..;:;-=.;:;..,,-1--"='==-=~-=.__-4 _________ --I 

• Q .• (> 

• 0 - ~ . J_.L:;z..:!!.~~.....CQ.e~~~.L!.~~....!...!:!:!~~=---------~ 

·. - ·o. -------------------------------. . -,.o 
F P-S 

.. \ ·.··, 

Signature: 

A-600~2 (03/03) 
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BOREHOLE LOG I Page~ of Z--

I Date:J,/;t h.< 
Well ID: C~Sn I Well Name:£9q - is"- L/5'[3 Location: /'t6b M 

I I w. OF ll /?t:"1/C"Tt:>~ 

Project: /2 )/'~~ lJisz<.. ltv /00-J/R-:J OJ Reference Measuring Point: r1Kov/-llJ Su~,t?~ 
Sample · Sample Description Comments 

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

No. Recovery Color, Moisture Content, Sorting, Angula~CMineralogy, M od of Driving Sampling Tool, 
Max Particle Size, Reaction to I Sampler Size, Water Level ,~ ~ ( rn,.Jl6· IJ1u.r>/(1,11~ ) JD'l.ll.. b/1 i? Vm C!..01.1-nrJcr~ a ,..,~-

1.ft:,- -,.; ,.,,,_,..,~ 
":PIJ i. 1; 13 I? o i.J v - J.Jo /Jrl. I 12 JOJ 2./0' flt?, S. - ,.,,,., ,..;7v -,..,~ 11,_ o ,_sr lo 1.J Pc..A.s T7c. e,., 'I,..- I-\,-,. -~r {,,)I ""-~ - re:-tv~ Un- LI I •. 7,' lo'J/,." J,Vl.\ rLJ.l,,_; - ,.,_~ ~ ~-,.._ 1./ 

- ~-:? 
£j,S::. ~,;,:- ~ -- 1/ C .'>if\ -rn $ F/7 s-,,., o ,. ~ "l rJ 6 '::1'Lr h/u"· ~~--c; --- S-VF.s-Fsn.-1 ... fi., 1/Fs Gi-.4 /O°'-.c.-,A,, ~ 1"· ~ rD ('th/1s-> -

,'YJ WL JI(!/ n }C<J ""'o,,r )/b.J feAS?Tt... lo'Jq" c.&1.s, .. ,.~ Lll..3 '1 ,. -
t/L hi,~ ?-.S'I rz. /3/lolJ lo/ r,n,J =, ~r-.. li;f _llj f £.A#; ( 'f 1-ir;c::-.... - -SO-

~ -
-
~ -

- ~ - ~ 

r--... ,V--

"' rr -
"' 

'.J 

- "I::- l'I - ... ..P~J ~ ✓ -
' "-~l-t\'-- '"'"-... - ""-. - ""-. - ""-. - ""-. -

" -
"' - "'-. -

"'-. -

" -

" -

" -
'\. -
" -
" - \. -

\ -
' 

Reported By: t1/r~ A~~;. Reviewed By: k1icu -i ..-" Be "c. ~-t t ,,, ~-

/4~0/:.N~ 
-Title: Title: S,r-. Ge1J i.a,,. ti-+ 

Signature: J/,,t_,,/~ I Date:.q /2 ).r Signature: ~ ~ L:: I Date://z_1 / / l 
/ II I I . , 

A~3-642 (03103) 
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Stoller Newport News Nuclear 

Borehole Information: 

Log Date: I 2015-04--08 

Coordinates (WA St Plane) 

Nortb(m) I East(m) 

NIA I NIA 

Casing Information: 

SGW--59185 REV 0 

699-95-45B (C8950) 
Log Data Report 

Filename: I C8950_HG--NM_:_2015-04-08 

DTW1 (ft): 44.6 

Drill Date TOC1 Elevation 
04107115 NIA 

Diameter (in.) 

Site: I 100 H 

DTWDate: 04108115 

Total Deotb (ft\ Tvne 

46.3 Becker 

Culn2Tvoe Stlckuo (ft) Outer Inside Thickness (In.) Too (ft) Bottom(ft) 

Threaded Steel 0.6 8 112 8 114 0.6 46.3 

Threaded Steel 0.35 10 314 9 112 518 0.35 46.3 

Borehole Notes: 

The onsite geologist provided the total depth and casing depth. The logging engineer measured casing stick-up and 
casing diameter (rounded to the nearest 1/16-in.). The drilling method employs a double wall drive pipe where 
compressed air is forced down the outer casing and geologic material is returned to the surface inside the inner 
casing. On April 8, 2015, water inside the casing was measured at 44.6 ft by the logging engineer using an e-tape. 
The maximum logging depth achieved was 45 ft . 

Zero reference is ground surface. 

Logging Equipment Information: 

Logging System: Gamma IL 

Effective Calibration Date: 11112114 

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

Logging System: Gamma lH 

Effective Calibration Date: 11113/14 

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

SGLS Log Run Information: 

I.no Run 

HEIS Number 

Date 

Logging Engineer 

Start Depth (ft) 

Finish Depth (ft) 

1 depth to water inside casing 
2 top of casing 
3 Spectral Gamma Logging System 
4 NtroM·1u1..o · st -- -

2 3 Reneat 
1018675 1018676 

04108115 04108115 

Pope Pope 

0.0 33.0 

45.0 38.0 

Type: 60% HPGe SGLS3 

Serial No.: 47-TP32211A 

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

Type: NMLS4 

Serial No.: H310700352 

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

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

L02Run 2 3 Repeat 
Count Time (sec) 100 100 

Live/Real R R 

Shield (YIN) N N 

MSA Interval (ft) 1.0 1.0 

Log Speed (ft/min) NIA NIA 
Pre-Verification AL244CAB AL244CAB 

Start File AL244000 AL244046 

Finish File AL244045 AL244051 

Post-Verification AL244CAA AL244CAA 

Depth Return Error (in.) NIA 0.0 

No fine gain No fine gain 
Comments adjustments adjustments 

made made 

NMLS Log Run Information: 

Loo Run 1 2 Repeat 
HEIS Number 1018677 1018678 

Date 04108115 04108115 

Logging Engineer Pope Pope 

start Depth (ft) 0.0 28.0 

Finish Depth (ft) 44.5 32.0 

Count Time (sec) 15 15 

Live/Real R R 

Shield (YIN) N N 

MSA Interval (ft) 0.25 0.25 

Log Speed (ft/min) NIA NIA 

Pre-Verification AH203CAB AH203CAB 

Start File AH203000 AH203179 

Finish File AH203178 AH203195 

Post-Verification AH203CAA AH203CAA 

Depth Return Error (in.) NIA 0.0 

Comments Nonti None 

Logging Operation Notes: 

A centralizer was installed on the sondes. 

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

Analysis Notes: 

I Analyst: I P.D. Henwood I Date: I 04120115 I Reference: I HGLP-MAN-003, Rev. 0 

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

A combined casing correction for a 0.875-in. thick casing (0.25+0.625-in. for the 1/4- and 5/8-in. thick casings) was 
applied to the log data. No correction was applied for the casing joints which are in excess of 1.15-in. and occur at 
approximately 10-ft intervals. 

A correction for water was applied below 44 ft in depth. 

SGLS spectra were processed in batch mode in APTEC SUPERVISOR to identify individual energy peaks and 
determine count rates. Concentrations were calculated in an EXCEL template identified as 1L20141 l 12, using an 
efficiency function and corrections for casing and dead time as determined by annual calibrations. 

NMLS data are reported in count per second as there is no calibration for conversion to volumetric moisture for a 
casing diameter greater than 8-in. 

The HGU5 is an empirical unit of gamma activity proposed as a means to standardize gamma log response across 
multiple logging systems with different response characteristics. The HGU is defined in terms of measurements in 
the Hanford Borehole Calibration Facility, and the magnitude is selected such that 1 HGU is approximately 
equivalent to typical Hanford background activity, based on data from background samples as reported in 
Hanford Site Background: Part 2, Soil Background for Radionuclides (DOE/RL-96-12). 

Results and Interpretations: 

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

The relatively thick casing joints beginning at 5 ft and occurring at 10 ft intervals are indicated by reduced count 
rates on the total gamma log. 

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

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

List of Log Plots: 

Depth Reference is ground surface. 

Manmade Radionuclides (0-80 ft) 
Natural Gamma Logs (0-80 ft) 
Combination Plot (0-120 ft) 
Total Gamma & Moisture (0-80 ft) 
Total Gamma & Hanford Gamma Unit (0-80 ft) 
Repeat Section ofNatural Gamma Logs (33 to 38 ft) 
Moisture Repeat Section (28 to 32 ft) 

5 Hanford Gamma Unit 

A SUBSIDIARY OF HUNTINGTON INGALLS INDUSTRIES 
2439 Robertson Drive • Richland, WA 99354 • Telephone (509) 946-6455 • www.stoller.com 
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699-95-45B (C8950) 
Manmade Radionuclides 
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699-95-45B (C8950) 
Stolltf Newport News Nuclear Natural Gamma Logs 
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S101ler Newport News Nucle•r 
AS Ill lnallit 
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699-95-45B (C8950) 
Stoller Newpor1 News Nuclear Total Gamma & Moisture 
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699-95-458 {C8950) 
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Stoller N"'Porl News Nuclear Repeat Section of Natural Gamma Logs 
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SURVEY DATA REPORT 

Project No. Title 

HR- 3 Well C89 50 (699 - 95 - 45B) Fina l Survey 

Job. No. Prepared By Date Reviewer 

CACN : 303!:>94-
J PRC 

N.P. Fas t abend 

DESCRIPTION OF WORK 

6/2/15 

Obtained final coordinates (C/ L Casing) and 
elevations of completed HR- 3 Well C8950 (699 -95-
45B) located west of 1 00H Area . 

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

DISTRIBUTION 

Survey File 

J.D. Mehrer 

K .M . Whitley 

J.L . Smoot 

J.B . Geiger 

B.J. Howard 

A.J. 8reen 

SURVEY RESULTS AND COMMENTS 

Request No. 

153-1:.4 

·File No. 

6AT14R26 

U>ft-1\ 

SDR PLOT DWG 

OR 

1 

1 

1 

1 

1 

1 

See Attached Well Survey, Data Report Sheet 

' 

Page 1 of:&. · A-6006-495 (REV 0) 
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WELL SURVEY DA TA REPORT 

Project: 

Date Requested : 

05/13/15 

Date of Survey: 

06/02 / 15 

Fluor Hanford Point of Contact: 

Description of Work: 

Obtain final sur-e coordinates (C/T, Casing) 
and e l e•·ations o:: HR-3 Well C8950 
(699-9 5 - 458) located west of 100H Area . 

Prepared By: Neil P. Fastabend 

Company: CHPRC 

Requester: 

Jim l lehrer (CHPRC) 

Surveyor: 

Lawrence B. ~ nnell (CHPRC) 

Survey Co. Point of Contact: 

Nei P . Fastabend 

Horizontal Datum: NAD83 (91) 

Vertical Datum: NA'.'O88 

Units: Jeters 

Hanford Area Designation: 600A 

Coordinate System: liJashington Stae-e Plane Coor inates (South Zone) 

Horizontal Control Monuments: 

Washing on St.ale Reference Netuor k 

Vertical Control Monuments: 

G49 (COE) and HSWB-030 (CHPRC) 

Well ID Well Name Easting Northing Elevation 

C8950 699-95-458 576365 . 99 1527:0. 01 · 

127 . 542 · 

126 . 814 -

Notes: 

Center of Casing 

·•x" on Rfm 

Brass Survey Marker 

127 . 239 · Top Inner Casing, 
North Edge 

Equipmenc Used: Trimb e RB RTK GPS 
Trimble DiNi 12 Le··el 

Surveyor Statement. 

I , Lawrence B. Munnell , a Professional Land Sur·eyor 
registered n he State of Was ington 
(Regis ration No . 16216) , hereby certi f 7 
this reporc Ls based on a field sur~·e.:: 
performed b:i me , or under m:,· direc 
super··ision . 

H-17 A-6003-659 (04/03) 
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Appendix I 

Well Documentation for C8951 (199-H6-8) 

• Well Summary Sheet 

• Borehole Log 

• Log Data Report 

• Photographic Log 

• Final Survey Report 

1-i 
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WELL SUMMARY SHEET 

Well ID: C8951 

Location: 700 m 5.5E of H Reactor 

Prepared By: Jessa Sz.ecsod 

s-

Description Diagram 

Concrete Pad: 0.5 ft -----fllE::::::l 

above ground surface (ags) 

8-in Protective Casing: 
2.37 ft above roncrete pad - 2.13 ft 

below ground surface (bgs) 

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

6-in l.D. Schedule 10, lype 304/304L, 
Stainless Steel Blank --t-t.:~lj,:j 

Casing: 1.78 ft ags- 39.38 ft bgs 

Cetco Medium Bentonite 
Granulars: 14.1 - 33.1 ft bgs 

3/8 in Cetro Coated Bentonite Pellet 
Seal: 33.1 - 34.5 ft bgs 

6-in I.D. Schedule 10, lype 304/304L, 
70-slot (0.070 in.) Stainless Steel 

Screen: 39 .38 - 44.38 ft bgs 

6-12 mesh Premier Colorado 
Silica Filter Pad< Sand: ---RIii~ 

34.5 - 64.3 ft bgs 

6-in I.D. Schedule 10, Type 304/304L, 
75-slot (0.075 in.) Stainless Steel 

Screen: 44.38 - 64.39 ft bgs 

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

Screen: 64.39 - 69.4 ft bgs 

8-16 mesh Premier Colorado 
Silica Filter Pack Sand: 

64.3 - 74.6 ft bgs 

6-in I.D. Schedule 10, Type 304/304L, 
Stainless Steel Sump: - --+~ :-:II! 

69 .4 - 72.4 ft bgs 

s are in ft below ground surfare. 

Borehole drilled with HI 3/4-in O.D. 
casing from 0.0 - 74.61 ft bgs 

All temporary drill 
ca.sin was removed from the ound. 

80 

1-1 

Date: 7--2 - .1 s-

Llthologic Description (ft bgs) 

Gravel sG 

4/9/15) 

A-6003-643 (REV 1) 
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BOREHOLE LOG I Page_Lor_; 

I Date: J/31 - 1/h/ri' 
WelllD: C8~~1 jWenName: /'=t°J, JI(.-~ Location: ~{.b ff/ SS€ OF" /J. /?'~7°' 
Project· 1-z.. }..11,nJ l..-lgt,J'c (a) /IJl> I/~ 'J ()I/ Reference Meas.Jfing Point: &- s. 

Sample Sample Description Commenls 
Depth Graphic 
(Ft) Type Blows Log Group Name, Grain Size Distribution, Soll Classification, Oeftth of Ca~. Drilling Method, 

No. !Recovery Color, Moisture Content, Sorti!!g, AngulaM'tMineralogy, Me hod of Driving Sampling Tool, 
Max Partiele Size Reaction to I Samoler Size, water Level 

D- 0-.~· ~ AJJbv ,,..,r4 ~t- <!'- r!..i:Clc!G" ftL LJA.,ML-..o 
Q 'O G-in-.i_ L/l'i:;\,S -r. hi - r..-~ LA.,,NIT IJ,. /l\f\O .... .. 6 - D ·i:i: -Z-1.h. ..,.,.: vFr- ,1~:r =r~~, ----- n<»k- c .... ~,c (},.s,_,u~ - --~ :o· 

- 'O o· s,"",.,, F--(t_ A.-f'l _ LI!"b .s- SIJ -A /fl 1/v '1 f"J n 
•• g • ~ ,,,,_..,.. l.o~ o-r--dOrH.11. • ,orJZ S-../2 nw1U4TA..,. LJ.A,.,, IVL - D:Q fJ.n.AJf Q~ P,rec,,.- \H-~cw IDYTZ. 'h /- 2 Calli J ,:;J',. •-- ~ ~- b·o PR l~ 1311.Al c.il,Jnl ~ll.. o.i,.:n Ut,. /.t',/ 12'Jt.A ~ n,u-r S-, - ,,oA.. - • > ·.; (i) I{) I G tOi.. . Jo~ ,. llJW{; - ·B;·; , ·o. : J ~"?; '11111 - :q ,:fti ·o· . - ' . 

/c,- q . ... c, ·-·t. ' "" . 
- . :.Q 
- Q;a:. -- t.5 . 

- . f; 

1? g·~· /Ca Jf;'I t~ '1- '$'YP S'./4 rn~'I 
G Afo J./ /", I 11.JcN - a··•. .6 - •o·O - Q?:: . 

- /:ii) .,,., {j< IJ. QA,,.&° 
26- <; .. -~, 

- ~ ·0• .o. • 
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BOREHOLE LOG I Page 2.,. of _.z_ 
I Date: "(IL ,er 

Well 10: (1 fi9 & / I Well Name; /9<1 -J/(,-i Location: 7-00 n, 

Project: /2 J..Jec.J&.)eU.J ti;) J/J1'. 1/t,_J Du Reference Measuring Point: 

Sample Sample Description 

Depl
h 

Type Blows G~phic Group Name, Grain Size Distribution, Soil Classification, Depth of Casin.9, Drilling Method, 
(Ft) No. Recovery 09 Color, Moisture Co~nt ~orti!!Q, AA.gularitv" Mineralogy, Method of Driving Sampling Tool, 

Max Particle Size, Rea.ction to HL.I Sampler Size, Water Level 

Comments 

-
-
-

-
-
-
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-n .• - c; - l-J.1-'fo 1----~----------------+----,.._-----~ 
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Reviewed By: ke v , ,J f3e ,....°' ,-+ ro--,,....__ 
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Stoller Newport News Nuclear 

Borehole Information: 

Log Date: I 2015-04-02 

SGW-59185 REV 0 

199-H6-8 (C8951) 
Log Data Report 

Filename: I C8951_HG-NM_2015-04-02 Site: 1100 H 

Coordinates (WA St Plane) DTW1 (ft): 44.3 DTWDate: 04102115 

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

NIA NIA 04101/15 NIA 73.7 Becker 

Casing Information: 

Diameter (In.) 

Casln2 Tvue Stickup (ft) Outer Inside Thickness <In.) Top (ft) Bottom(ft) 
Threaded Steel 2.95 8 5/8 8 114 2.95 73 .7 

Threaded Steel 3.2 10 518 9 13116 3.2 54.6 

Borehole Notes: 

The onsite geologist provided the total depth and casing depth. The logging engineer measured casing stick-up and 
casing diameter (rounded to the nearest 1/16-in.). The drilling method employs a double wall drive pipe where 
compressed air is forced down the outer casing and geologic material is returned to the surface inside the inner 
casing. On April 2, 2015, water inside the casing was measured at 44.3 ft by the logging engineer using an e-tape. 
The maximum logging depth achieved was 73 ft. 

Zero reference is ground surface. 

Logging Equipment Information: 

Logging System: Gamma IL 

Effective Calibration Date: 11112/14 

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

Logging System: GamrnalH 

Effective Calibration Date: 11113114 

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

SGLS Log Run Information: 

I.no Run 

HEIS Number 

Date 

Logging Engineer 

Start Depth (ft) 

Finish Depth (ft) 

1 depth to water inside casing 
2 top of casing 
3 Spectral Gamma Logging System 
' NtroM " tuLo " St -- -

1 2 ReneJtt 

1018671 1018672 

0410211 5 04102/15 

Spatz Spatz 

0.0 64.0 

73.0 71.0 

Type: 60%HPGe SGLS3 

Serial No.: 47-TP32211A 

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

Type: NMLS4 

Serial No.: H310700352 

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

A SUBSIDIARY OF HUNTINGTON INGALLS INDUSTRIES 
2439 Robertson Drive • Richland, WA 99354 • Telephone (509) 946-6455 • www.stoller.com 
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SGW-59185 REV 0 

SEJ 
Stoller Newport News Nuclear 

Loo Run 1 l Reoeat 
Count Time (sec) 100 100 

Live/Real R R 

Shield (YIN) . N N 

MSA Interval (ft) 1.0 1.0 

Log Speed (ft/min) NIA NIA 
Pre-Verification AL243CAB AL243CAB 

Start File AL243000 AL243074 

Finish File AL243073 AL243081 

Post-Verification AL243CAA AL243CAA 

Depth Return Error (in.) NIA 0.0 

No fine gain No fine gain 
Comments adjustments adjustments 

made made 

NMLS Log Run Information: 

Loo Run 3 4Reoeat 
REIS Number 1018673 1018674 

Date 04102115 04102115 

Logging Engineer Spatz Spatz 

Start Depth (ft) 0.0 37.0 

Finish Depth (ft) 43.5 43.0 

Count Time (sec) 15 15 

Live/Real R R 

Shield (YIN) N N 

MSA Interval (ft) 0.25 0.25 

Log Speed (ft/min) NIA NIA 
Pre-Verification AH202CAB AH202CAB 

Start File AH202000 AH202175 

Finish File AH202174 AH202199 

Post-Verification AH202CAA AH202CAA 

Depth Return Error (in.) NIA 0.0 

Comments None None 

Logging Operation Notes: 

A centralizer was installed on the sondes. 

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

Analysis Notes: 

I Analyst: I P.O. Henwood I Date: I 0411611 5 I Reference: I HGLP-MAN-003, Rev. 0 

A SUBSIDIARY OF HUNTINGTON INGALLS INDUSTRIES 
2439 Robertson Drive • Richland, WA 99354 • Telephone (509) 946-6455 • www.stoller.com 
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SGW-59185 REV 0 

Stoller Newport News Nuclear 

A combined casing correction for a 1.0625-in. thick casing (0.25+0.8125-in. for the 1/4- and 13/16-in. thick casings) 
was applied to the log data. No correction was applied for the casing joints which are in excess of 1.15-in. and occur 
at approximately 10-ft intervals. 

A correction for water was applied below 44 ft in depth. 

SGLS spectra were processed in batch mode in APTEC SUPERVISOR to identify individual energy peaks and 
determine count rates. Concentrations were calculated in an EXCEL template identified as 1L20141 l 12, using an 
efficiency function and corrections for casing and dead time as determined by annual calibrations. 

NMLS data are reported in count per second as there is no calibration for conversion to volumetric moisture for a 
casing diameter greater than 8-in. 

The HGU5 is an empirical unit of gamma activity proposed as a means to standardize gamma log response across 
multiple logging systems with different response characteristics. The HGU is defined in terms of measurements in 
the Hanford Borehole Calibration Facility, and the magnitude is selected such that 1 HGU is approximately 
equivalent to typical Hanford background activity, based on data from background samples as reported in 
Hanford Site Background: Part 2, Soil Background for Radionuclides (DOE/RL-96-12). 

Results and Interpretations: 

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

The relatively thick casing joints beginning at 2 ft and occurring at 10 ft intervals are indicated by reduced count 
rates on the total gamma log. The moisture count rate also appears to indicate the effect of casing joints. 

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

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

List of Log Plots: 

Depth Reference is ground surface. 

Manmade Radionuclides (0-80 ft) 
Natural Gamma Logs (0-80 ft) 
Combination Plot (0-120 ft) 
Total Gamma & Moisture (0-80 ft) 
Total Gamma & Hanford Gamma Unit (0-80 ft) 
Repeat Section ofNatural Gamma Logs (64 to 71 ft) 
Moisture Repeat Section (37 to 43 ft) 

' Hanford Gamma Unit 

A SUBSIDIARY OF HUNTINGTON IN GALLS INDUSTRIES 
2439 Robertson Drive • Richland, WA 99354 • Telephone (509) 946-6455 • www.stoller.com 
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199-H6-8 (C8951) 
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183 199-H6-8 (C8951) 
Stoller Newport News Nuclear Natural Gamma Logs 
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Stoller Newport News Naclear 
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S1oller Newport News Nuclear ~---- ..,_ 
199-H6-8 (C8951) 
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SGW-59185 REV 0 

199-H6-8 {C8951) 
Total Gamma & Hanford Gamma Unit 
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199-H6-8 (C8951) 
Repeat Section of Natural Gamma Logs Stoller Newport News Nuclear 
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199-H6-8 {C8951) 
Moisture Repeat Section 
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SURVEY DATA REPORT 

Project No. Title 

HR-3 Wells C8947 and C89 51 Final Surveys 

Job. No. 

CACN: 303413 -
JPRC 

Prepared By 

N.P. Fastabend 

DESCRIPTION OF WORK 

Date 

5/14/15 

Obtained final coordinates (C/L Casings) and 
elevations of completed Wel ls C8947 (199-H6-7) 
and C8951 (199-H6-8) at 1 00H Area. 

Reviewer 

DISTRIBUTION 

Survey File 

J . D. Mehrer 

K.M. Whitley 

J_L . Smoot 

J.B. Geiger 

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

SURVEY RESULTS AND COMMENTS 

Request No. 

153-100 

File No. 

1HT14F.27 

U>/4-1 
SOR PLOT 

OR 

1 

1 

1 

1 

1 

1 

DWG 

See Attached Well Survey Data Report Sheets 

Page 1 ofJ 
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WELL SURVEY DATA REPORT 

Project: 

Date Requested: 

4/23/15 

Date of Survey: 

5/14/15 

Fluor Hanford Point of Contact: 

Description of Work: 

Obtain final sur;-e ·, coordinates (C/L Casing) 
and ele··a ions of Well C895 1 (199-H6-8) at 
100H Area . 

Prepared By: Neil p. Fas abend 

Company: CEPRC 

Requestor: 

Kell:; Whi tle~· (CHPRC) 

Surveyor: 

Lawrence B. Hunnell (PLS ) 

Survey Co. Point of Contact 
Ne ' l P. Fastabeod 

Horizontal Datum: N 083(91) 

Vertical Datum: NAVD88 

Unfts: •fe ers· 

Hanford Area Designation: 100H 

Coordinate System: Washi ngton State I? ane Coordinates (South Zone) 

Horizontal Control Monuments: 

Washington Sta e Re f erence Network 

Vertical Control Monuments: 

HSWB- 029 (COE) and HSWB-030 (COE) 

Well ID Well Name Easting Northing Elevation 

C8951 99-H6-8 578205 . 59 · 51928 . 15 -

129 . 389 · 

128 . 667 · 

Notes: 

Center of Casing 

"X''onRim 

Brass Survey Marker 

_29.054 Top Inner Casing 1 

North Edge 

Equipmen Used : Trimb e RS RTK GPS 
Tr'rnble iNi 12 Le- el 

Surveyor Statement 

I, Lawrence B. l•J-Jnne 11, a Profess · onal Land Sur-e ·or 
regi.. red · n the State o,f Washing on 
(Registra ion 'No . 1 621G) , hereb ·· Cer if· · 
that this report is based on a field sur--e::; 
per ormed b· · me , or under .. direct 
super- ision . 

1-17 A-6003-659 (04/03) 
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Appendix J 

Well Documentation for C9377 (199-D5-159) 

• Well Summary Sheet 

• Borehole Log 

• Log Data Report 

• Photographic Log 

• Final Survey Report 

J-i 
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WELL SUMMARY SHEET 
Start Date: 3/2/2015 

Finish Date: :;u:i 7,19fl1 _i; 
Page ..!. of ±. 

Well ID: C9377 Well Name: 199-DS-159 ;;,iv~/IS" 

Location: 500m NW of 100D reactor IProiect: 12 GW Wells in HR.-3 OU 

Prepared By: Joshµa Hqlland !Date: 4/3/15 ~~~~ Date: 7--2.t-ys-
Signature: 

Description Diagram 

Concrete Pad: 0.5 ft jli J .,_,,.., 
above gr01md surface (ags) 

8-in Protective Casing: 
250 ft above concrete pad - 2. 

below ground surface (bgs) 

Type J/Il Portland Cement Grout: 
0 - 15.7 ft bgs 

3/8 in Cetco Medium Bentonite I ~; 
Orips: 15.7 - 68.5 ft bgs 

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

201 ft ags - 73.68 ft bgs 

Depths are in ft below ground surface. 

Borehole drilled with 10 3/4-in O .D. 
casing from 0.0 - 106.5 ft bgs 

All temporary drill 
casing was removed from the ground. 

3/8 in Cetco Coated 
Bentonite Pellet Seal: I ~ 

685 - 69.8 ft bgs 

6-12 mesh Premier Colorado 

Silica Filter Pack Sand: I '-!-:: 
69.8-106.5 ft bgs 

6-in I.D. Schedule 10, Type 304/304L, 
75-slot (0.075 in.) Stainless Steel I 1.-':•.• ..t:::::::::J 

Screen; 73.68 - 98.68 ft bgs 

Depth ir, I Graphic j 
Feet Log Llthologic Description (ft bgs) I 

0 

10 ---r::.e 

Gravel(sG 

20 

30 

40 

50 

60 

70 

80 

A-6003-643 (REV 1) 
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WELL SUMMARY SHEET 
Start Date: 3/2/2015 

Finish Date:3~;1~Qi9 
Page .2.. of ..2. 

Well ID: C9377 Well Name: 199-D5-159 -'J,/t3{I~ J~-ilJ•/1> 

Location:500m NW of 100D reactor Project: 12 GW Wells in HR-3 OU 

Prepared By: Jpshµa Iplland loate: 41311s Reviewedi·I3¥':.. lYui;::l·t~11~ loate: ;:7- z.- r-..-:: 

Signature: II. J.l..l Signature: ~-~ 
=- -· - . .____ 

/ CONSfRUCTION DATA / GEOLOGIC/HYDROLOGIC DATA 
Depth in 

Description Diagram Peet Graphic Lithologic Description (ft bgs) 
Log 

90 -
17-_J ~-:: 85 - 95 Gravel (G) 

6-in LD. Schedule 10, Type 304/304L, ~~-- ( ~z.";. 
75-slot (0.075 in.) Stainless Steel R -:)( 

Screen: 73.68 - 98.68 ft bgs ~\~ 95 - 99 Siltv Sandv Gravel (rmG) 

6-12 mesh Premier Colorado - !s~t~-
Silica Filter Pack Sand: 

~;~~ 99 - 106.5 Silt fM\ 100-~-=- --
69.8 - 106.5 ft bgs - ~~;:-_ 

i::~-==~ - '-- ...,__ -~-
6-in I.D. Schedule 10, Type 304/3041., - ::;:. ..=--=---_ 

-= 
Stainless Steel Sump: -
98.68 - 104.04 ft bgs 110-

Total Deoth: 106.5 ft bQs (3/4/15) -
-
-
-

120-
-
-
-
-

130-
-
-
-
-

140-
-
-
-
-

150-
-
-
-
-

160-
-
-
-

Depths are in ft below growtd surface. -
Borehole drilled with 10 3/4-in 0.D. 170-

casing from 0.0 - 106.5 ft bgs -
All temporary drill -

casing was removed from the ground. -

J-2 A-6003-643 (REV 1) 



Project: Id\ 
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BOREHOLE LOG 

Location: 'V §"oV,.,,, /0 'vJ 
Reference Measuring Point: 

.. _; :- : •_.1-,=!-:....:...=:.:..q~...!:::...L..:::~~-+-,:::...:...:...;.J--Jl.~i.LJ.1,.J..::j......!!J:::..:..(~_..~w.2..!.Jl---!::..!.1.:!:::.="'-l..._---l 

·- 0 ·-·-- - . 1---------------------+--'--'a....;;."-'--''--IOL&l,,j"'--------l , . ~ 
.. ~ ~:-.. 1---------------------+------------l -· -~ ,.-.. · : . . -
- . 01----=---.---------,-.-------,---+-------------l .:::_:,,:,o-,s erstv\ 

CJ~ (J r4'\.vt-\' lD- c,o"" .... 
# "-~ _o o .:.:.,1-D-.IC.l4---"'~:::...::.~:..=o._:c......:11~:i.m........;=~+~u.:...µ+-.!.H.-.ia....o:.u...1.-____ ---1 

-~~~~~~~~~~~~~~~~~~~~------------! E.:~:...-o ·o .,i~:-l_;;L~~i-.:.-=-'--~:J.!,£;:.+...;,__;..,...;...,L;_-,---.r,....,....:.,:__~-4,,u.;.i.JJ..1,<1..--l::1..14.1,do.lL.u;...---1 

o· o .•• ·O .~-1-L....LJL.,;it.ia.o:::~.,...x...111..._.:::.~~LU.:~~-&..-..!!:::.L.WIC--+---------------1 

,~: • .,. l-!!.llelt::..;::...:.ll.la!1.bt.+-=J~IL.1~:l64.4...!::......ul:.D.J.....£,a.m:2m=i4-_________ -I ,,6~ & t'f-'~~~=:.!.....-~i.-:--i..::-¥-,==+-=~:;_;__~~------11--------~ 
·:o-~..J.-2.C~~.-J.I.U~~4--=~L..,.4l-,.----l------_j 

: 1 • .• l-..lL.><"-¼---"<ll<l<l-"'--"f-'~=J--'-'-'"'---'-"" ........ -=+-'-'"-=-'----+-------------i , • .. o• .. 
~-~·l) :•,() .. . t----::----.----.------:;;-------11------------, 
0 V";: n----'"""-"'......_--+"-=""-"'ui:c..__;;;;._.,..__......,.'---='"""t-"'-~+'-'-'-----------t 

, ·'~ -1----------"''-""-:.&-,1,J.4;:..:....:.-'-"'-;::.._------tl-------------1 

' q o.o.! 1----------------1-----------1 •Q,,' 

t)f l---......... '-=-----'-'--'-"'-'-........... ___.~ .................. '--il.....,_., ................. 1-----------1 .. - ,, 
:o 
·b •o .• ~ ,ol----~~~~:....:::~=-=-=4":JaJ.2.ef¥.---2Jz...:!!al~------------l 

0°0· •.: 
- . .' .)> 1--------------------+------------l 
.{}. d-1---------------+----------1 
;;;/0: ,· -~· ~ 1-------------------+-----------f 

~~1--------~~~r-----f 

_'().ff. p 
,· ' o . - "ll•'f 3/lllCl"I . ·· o i--------------,-----........................ """""=-"'-''-'-'---'-_a....,-1 

ss :o.u 01--------------------,1-----------i 

lu- Reviewed By: 

Trtle: 

Date:} J!l.~ Signature: Date: ~ · 

A-6003-642 (03/03) 

J-3 
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BOREHOLE LOG 

Reference Measuring Point: 

Sample Sample Description 
Depth 1---......--- Graphic t---,:,----,-,-----,,------,---,=-----,----,--,,---,---t--::,,----,~-,--.,,..-,,,----,-,_.,..--,---1 

Comments 

(Ft.) Type Blows Log 
No. Recovery 

0 Ct 

0 & 

Signature: 

. ..._ . ,._,, 
. : _o : -.i--~~=;#,=::!!;t--:=~~.£1.l:~-,-_IQ,W:::::..._;-u="'F-'r7F""r1-"t-....;11U.,..-t 
,0 . ; :.1---_,a,,,,£.IU~=~:u.i..-~.l.lC.l:lm..-A..c.....l.=---+--!=~~------~ 

.,,_ ... 
. . . t--==~~r-==-==~!!!f=!:=-"t--+----------t 
:: ·:: '. 0 I---...ILl.~~~.;...J::.~J"-1;.,4---WIC:..ll.-~z.L..:=--+-----------1 . . . 
~: ·::- ·. ·: :- t--,¢:~~::r-_.;;..-"-"-a.,~-'7"'-'-~"""""F~~t----------1 
o.= .. · .. :: 1-=-=---"-'==..:..<.,......"-<.~-=~-f--'-'->.=.a""-"'i-'-'-11'-"-"'.-'---------------1 . . . . ~ . o. : o.....----~,--.....::...:.:;..,.-...>,.;;..L.+---'-'_..;=-..;....!.-.,,r...,.;+........,..L%..alUJU...+------------1 

h·;ij~ . : . . ·o i--;i.;=:.....-.u..:.L..__,_..LJ._.!,;J.__w~-¥-C-=~~=!.L½-------------1 

o-: ·l-,!-!-~r..aJ,,-Jdoq.,::l.wA.-h,~---------+-----------1 -~-.o·o . . ·a-,i~::;...._o~~---:..;;.:...,.;;;;..;.:_r=~~ ........ ~":---+--------, 

D;a: ~~~~~.L.!...!--...4-----1 
·:-6 : o. · -~. ~~~"'4-:-~-=-!-=J.:l-..lJ4.tl.!;.....J/o!r:..&&Uld.lL.l.:..L--I-------~ 

. ·· !0~:-..L!.f~~'.c:..,....c.~----+-------~ 
}~661------'...__,. _ _.__....:..:.,....__..a>e.:.,_-------+-----------1 

1i~-,.,.:·11------------------+-----------1 • (J-_1 
·o·.a•: b°td ___________________ _ 
· O · A1----1,::-c,,..+._ ........ ~.:.:a....:.,=--....:.=......,...=--F=;;..;;;;;..;;..="-'.....u:;:ii:p..a......==,::,~=--1 

0 :dJL? 1---~a.¥.ll~-=..x...z~:...;;1.-----+,l!l-~~~~.e!!C~~ 

: .· -~ ~ 1---------------+=-'l~~::.;.;.._+:-=-:---<-.:~:::...i 

--o --.•:: 
Reviewed By: 

Title: 

Signature: Date: f!J/3 1 

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

Well ID: (_ t '1- Location: ---SjoOm 

Project: 11 (:, \,J We Its 1 Reference Measuring Point 

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

No. 

\tli 

\\0 

Title: 

Date: ~J)/(, Signature: Date:S/J 1 

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

Borehole Information: 

Log Date: I 2015-03-05 

Coordinates (WA St Plane) 

Nortb(m) I East(m) 

NIA I NIA 

Casing Information: 

SGW-59185 REV 0 

199-D5-159 (C9377) 
Log Data Report 

Filename: I C9377_HG-NM_2015-03-05 

DTW1 (ft): 90.5 

Drill Date TOC2 Elevation 
03104115 NIA 

Diameter (In.) 

Site: I 100 D 

DTWDate: 0310511 5 

Total Deotb (ft) Tvoe 
106.5 Becker 

CaslH Type Stlckuo (ft) Outer Inside Thickness (In.) Too(ft) Bottom(ft) 

Threaded Steel 0.3 8 518 8 118 114 0.3 106 

Threaded Steel 0.0 11 314 10 318 11116 0.0 106 

Borehole Notes: 

The onsite geologist provided the total depth and casing depth. The logging engineer measured casing stick-up and 
casing diameter (rounded to the nearest 1/16-in.). The drilling method (Becker dual-wall reverse circulation) 
employs a double wall drive pipe where compressed air is forced down the outer casing and geologic material is 
returned to the surface inside the inner casing. It is reported after drilling, water was blown out of the borehole to 
near total depth and the casing sealed in mud near the end of the day on March 4, 2015. On March 5, 2015, water 
inside the casing was measured at 90.5 ft by moisture logging. The geologist reports static water on March 4, 2015 
at 82. 7 ft. The maximum logging depth achieved was 106 ft. 

Zero reference is ground surface. 

Logging Equipment Information: 

Logging System: Gamma IL 

Effective Calibntlon Date: 11112/1 4 

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

Logging System: Gamma lH 

Effective Calibration Date: 11113114 

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

SGLS Log Run Information: 

Loo Run 4 
HEISNumber 1018658 

Date 03105115 

Logging Engineer Pope/Meisner 

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

5 Reoeat 
1018659 

03105115 

· Pope/Meisner 

Type: 60%, HPGe SGLS3 

Serial No.: 47-TP3221 IA 

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

Type: NMLS4 

Serial No.: H310700352 

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

A SUBSIDIARY OF HUNTINGTON INGALLS INDUSTRIES 
2439 Robertson Drive • Richland, WA 99354J-.6relephone (509) 946-6455 • www.stoller.com 
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Stoller Newport News Nuclear 

Loe Run 4 5 Repeat 
Start Depth (ft) 0.0 105.0 

Finish Depth (ft) 106.0 95.0 

Count Time (sec) JOO 100 

Live/Real R R 

Shield (YIN) N N 

MSA Interval (ft) 1.0 1.0 

Log Speed (ft/min) NIA NIA 

Pre-Verification AL240CAB AL240CAB 

Start File AL240000 AL240107 

Finish File AL240106 AL240117 

Post-Verification AL240CAA AL240CAA 

Depth Return Error (in.) NIA 0.0 

No fine gain Fine gain 
Comments adjustments adjustment at 66 

made ft 

NMLS Log Run Information: 

Loe Run 1 2 3 Reoeat 
HEIS Number 1018660 1018661 1018662 

Date 0310511 5 03105115 03105115 

Logging Engineer Pope/Meisner Pope/Meisner Pope/Meisner 

Start Depth (ft) 0.0 62.0 60.0 

Finish Depth (ft) 62.5 90.5 69.0 

Count Time (sec) 15 15 15 

Live/Real R R R 

Shield (YIN) N N N 

MSA Interval (ft) 0.25 0.25 0.25 

Log Speed (ft/min) NIA NIA NIA 

Pre-Verification AH199CAB AH199CAB AHl99CAB 

Start File AH199000 AH199250 AHl99365 

Finish File AH199249 AHl99364 AHJ99401 

Post-Verification AH199CAA AH199CAA AH199CAA 

Depth Return Error (in.) NIA NIA 2.0 high 

Tool malfunction 
at 62 and 62.5 ft. 

Comments 
Sonde reset and 

None None 
continued 

logging from 62 
ft. 

Logging Operation Notes: 

A centralizer was installed on the sondes. 

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

A SUBSIDIARY OF HUNTINGTON INGALLS INDUSTRIES 
2439 Robertson Drive • Richland, WA 99354 J-.7felephone (509) 946-6455 • www.stoller.com 
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SEJ 
Stoller Newport News Nuclear 

Analysis Notes: 

j Analyst: j P.O. Henwood j Date: j 03/12/ 15 j Reference: j HGLP-MAN-003, Rev. 0 

A combined casing correction for a 0.9375-in. thick casing (0.25+0.6875-in. for the 1/4- and 11/16-in. thick casings) 
was applied to the log data. No additional correction was applied for the casing joints which are in excess of 
1.15-in.-thick and occur at approximately 10-ft intervals. The effect of the casing joints can be clearly seen in the 
total gamma log. 

A correction for water was applied below 90 ft in depth. 

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

NMLS data are reported in counts per second. No calibration is available for boreholes of this diameter. However, 
the NMLS is still useful as a means to assess relative moisture content. 

The HGU5 is an empirical unit of gamma activity proposed as a means to standardize gamma log response across 
multiple logging systems with different response characteristics. The HGU is defined in terms of measurements in 
the Hanford Borehole Calibration Facility, and the magnitude is selected such that 1 HGU is approximately 
equivalent to typical Hanford background activity, based on data from background samples as reported in 
Hanford Site Background: Part 2, Soil Background for Radionuclides (DOE/RL-96-12). 

Results and Interpretations: 

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

The relatively thick casing joints beginning at 5 ft and occurring at 10 ft intervals are indicated by reduced count 
rates on the total gamma log. 

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

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

List of Log Plots: 

Depth Reference is ground surface. 

Manmade Radionuclides (0-160 ft) 
Natural Gamma Logs (0-160 ft) 
Combination Plot (0-120 ft) 
Total Gamma & Moisture (0-160 ft) 
Total Gamma & Hanford Gamma Unit (0-160 ft) 
Repeat Section ofNatural Gamma Logs (95 to 105 ft) 
Moisture Repeat Section (60 to 69 ft) 

5 Hanford Gamma Unit 

A SUBSIDIARY OF HUNTINGTON INGALLS INDUSTRIES 
2439 Robertson Drive • Richland, WA 99354J•8felephone (509) 946-6455 • www.stoller.com 
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199-D5-159 {C9377) 
Manmade Radionuclides 
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199-D5-159 (C9377) 
Natural Gamma Logs 

I I I --,--,--1--
1 I I 
I I I 
I I I --,--,--1--
il O MDL I 
I I 
I I 
I I 

__ I __ I __ I __ 
I I I 
I I I 
I I I 

_L __ I ___ I __ 
. I I I 

I I I 
I I I 

I I 
I I 

_L_.J._ 
~-'" ' ' II 

I I 
I I 

,i-lJ=;~ - L - .1. -
I I 
I I 
I I 

1-4-,-'-fE~~--- __, l-- - + -
I I 
I I 

. I I 
-rr--::::-i-r -l---+-

1 I 
I I 
I I 

-l---+-
r--~-!..,__J I I 

I I 
I I 

-i-,,~ ~ -+­
I 

I I 
I I 
t---t-

1i=::;;..~ I 
I 
I 

~L...j.,... t- - -t -
I I 
I I 
I I 

~~~- 1 - i -
~il--,--1 I I 

J;<H'!s;;l.lL.....'....J I I 
I I 

0 

0 1° 
o0 I 

I I I I -T-7--,--r-
l I I I 
I I I I 
I I I I -T-7--,--r-
l I I I 
I I I I 
I I I I 

-1- 1--1 -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 

_J_ _ _J __ L_J._ 
I I I I 
I I I I 
I I I I 

10 

20 

30 

40 

50 

60 

70 

80 

90 

100 

110 

120 

130 

140 

150 

160 _,_ _ ___._ __ ..__ _ ___, L-L~.L.....J.--L.......L......J--J.......1....-L- 160 
0 20 

pCi/g 

Zero Reference - Ground Surface 

0.0 0.5 1.0 1.5 2.0 0.0 0.5 1.0 1.5 2.0 2.5 
pCi/g pCi/g 

J-10 

..c. 
+J a. 
Q) 

0 



SGW-59185 REV 0 

Stoller Newport News Nuclear 
A~ol t,,gil,_ 199-D5-159 (C9377) Combination Plot 
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199-D5-159 (C9377) 
Total Gamma & Moisture 
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199-D5-159 (C9377) 
S1oller Newport News Nuclear Total Gamma & Hanford Gamma Unit . "'"""' Hanford Gamma Unit 
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199-D5-159 (C9377) 
Repeat Section of Natural Gamma Logs 
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IE] 199-D5-159 (C9377) 
Moisture Repeat Section Stoller Newport News Nuclear 
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SURVEY DATA REPORT 

Project No. T itle 

HR-3 Well C9377 (199 - 05-159) Final Survey 

Job. No. 

CACN: 303594-
JPRC 

Prepared By 
N.P. Fastabend 

DESCRIPTION OF WORK 

Date 

5/14/15 

Obtained final coordinates (C /L Casing) and 
elevations of completed Well C9377 :199-05-159) 
at 1000 Area. 

Horizontal Coordinate System: WCS83 S/91 (Mete rs) 
vertical Datwn: NAVD88 (Meters) 

Reviewer 

DISTRIBUTION 

Survey File 

J.D . Mehrer 

K.M. Whitley 

J.L . Smoot 

J . B. Geiger 

B.J. Howard 

A.J. Green 

SURVEY RESULTS ANO COMMENTS 

See Attached Well Survey Data Report Sheet 

Page 1 of1 
J-19 

Request No. 

153-097 

File No. 

1OT1 4R26 

SOR PLOT 

OR 

1 

1 

1 

1 

1 

1 

DWG 

A-6006-495 (REV 0) 
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WELL SURVEY DA TA REPORT 

Project: 

Date Requested: 

4 ,'23/15 

Date of Survey: 

5/13/15 
Fluor Hanford Point of Contact: 

Description of Work: 

Ob tain f i nal sur·e:· coordi nates (C/L Casing) 
and ele··a ions of Well C9377 (199 - 05- 159) in 
1000 Area. 

Prepared By: Nei 1 p . astabend 

Company: CHl?RC 

Requester: 

KelJ , · Whitle:t (CHPRC) 

Surveyor: 

La ·rence B. Uunnell (PLS) 

Survey Co. Point of Contact: 

Neil P . Fastabend 

Horizontal Datum: NAD83 ( 91) 

Vertical Datum: NAVD88 

Units: rleters 

Hanford Area Designation: 1000 

CoordinateSystem: vl a shi ngton State Pla ne Coordi na tes (Sout:h Zone) 
Horizontal Control Monuments: 

Washington State Reference Netwo r k 

Vertical Control Monuments: 

100D-1 (CHPRC) and D- 6 (CHPRC) 

Well ID Well Name Easting Northing Elevatiun 

C9377 199-D5- 159 573474 . 25 · 151910 . -82 -

144 . 069 · 

143 . 302 

Notes: 

Center of Casing 

"X" on Rim 

Brass Survey Marker 

143 .768· Top nner Casing , 
Nort h Ed ge 

Equipment Used : Trimb le R8 RTK GPS 
Trimble Di i 1 2 e··el 

Surveyor Statement: 

I , La\-rence B. 1-Junnell , a Profess' oaa l La d Sur-e· ·or 
registered i n the State of Washi ngton 
(Registra ion No . 16216) , hereb· · certif;· 
hat this report i based on a field sur7ei 

performed b y me , or nder m· direc 
super-is'on . 

J-20 A-6003-659 (04/03) 
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Appendix K 

Well Documentation for C9485 (699-97-47B) 

• Well Summary Sheet 

• Borehole Log 

• Log Data Report 

• Photographic Log 

• Final Survey Report 

K-i 
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WELL SUMMARY SHEET 
Start Date: 6/05/2015 

Page_!_of ..!. 
Finish Date: ~~61:5 

Well ID: C9485 Well Name: 699-97-478 Wfl5/IS- ~-..,,J1t,1IS 

Location: 500 m NW of C8793 Project: 12 GW Wells in 100-HR-3 OU 

Prepared By: Jessa Szecsody Date: 6/16/15 Reviewed Bv/-.JDt ~(Elr{ ~[E~ !Date: ;z-l/ 
Signature: ~::::x-2.. // Signature: ~,:: ~.A ., 

c~sraub1QQ DATA 
Depth in 

....-,(rEOLOGIC/HYDROLOGIC DATA 

Description Diagram Feet Graphic 
Lithologic Description (ft bgs) Log 

Concrete Pad: 0.53 ;~ - 0 --
E 

',.,J,'.:_}: 
above grotmd surface (ags) ~!':. - ·· ·.'~,· 0 - 10 Siltv Sandv Gravel (msG) 

12-in Protective Casing: _____-----
...- ... ~<. "' ~~~i 

~~~ 
p -

~-~l'. p 
i""L j '._\ 247 ft above concrete pad - 2.0 ft s C:<: ~'~ :.( 

below grmmd surfare (bgs) V ~ 
c:c - -.· .. ·----, 

p C:<: ,::_....r;:~ J 
C 10 - ;:';c;f:. 

Type 1/Il Portland Cement Grout: / p C:c ky--f("" 10 - 30 Sandy Gravel (sG) s C <5<: - *-:r~ 0 - 14.0 ft bgs ,·_- - (1:¼~ 
3/8 in Cetco Medium Bentonite _,,.,..--it' 

<. ~'.};;: 
- ·:-L+\ t'r: ~~t~:· . .v-

Chips: 14.0 -18.4 ft bgs / 51~~ P..:.~... ~( 
20 - f ,< • . >, 

:,-8 ~ 3/8 in Cetco Coated Bentonite - ·•('-" ,;-' 
Pellet Seal: 18.4 - 19.0 ft bgs / - ljY,~;;,; 

µ.:>, ·},/t"- Static Water level: 26.1 ft b2s (06/15/15) 
l~in I.D. Schedule 10, Type - r ·.#,"t>:. .,:d-a1 

304/3041., Stainless Steel Blank - ~--=(_'";"(J.. 
i½Ft~E 30 - 33 Gravel (G) 

Casing: 2.42 ft ags - 22.57 ft bgs 30-
==-~·;(y -

6-12 mesh Premier Colorad1/ ~ ,-:SS..-::: 33 - 38.4 Silt (M) 

V JIJ.i -=-~~: ii{! - =-~ 
Silica Filter Pack Sand: ==~ - ~-

19.0 - 33.4 ft bgs &~-=--- -
l~in I.D. Schedule 10, Type / J 

,, ---
40-

304/304L, 75-slot (0.075 in.) Stainless -
Steel Screen '1257 - 32.89 ft Ii -

-
Stainless steel centralizer -

mstalled from the top of the '/ 50-
sump and top of the screen -

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

33.4 - 37.93 ft bgs -
60-

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

2~lot (0.020 in.) Stainless Steel -
Screen with End Cap: -

32.89 - 37.91 ft bgs 
10-

-
-
-

Depths are in ft below ground surface -
Borehole drilled with 18--in O.D. 80- Total Depth: 38.4 ft b2s (6/9/15) 

casing from 0.0 - 38.2 ft bgs -
-

All temporary drill -
casing was removed from the ground. 

A-6003-643 (REV 1) 
K-1 
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BOREHOLE LOG Page _J_ of _L 

Date: 

WelllD: 

Project: 

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

(Ft.) Type 
No. 

0 

10 & 

15 ~ 

Title: 

Date:fo 'i/i~ Signature: 

A-6003-642 (03103) 

K-2 



Stoller Newport News Nuclear 

Borehole Information: 

Log Date: I 20 I 5-06- I 0 

Coordinates (WA St Plane) 

Nortb(m) East (m) 

NIA NIA 

Casing Information: 

SGW-59185 REV 0 

699-97-4 7B ( C9485) 
Log Data Report 

Filename: I C9485 HG-NM 2015-06-10 

DTW1 (ft): 31.6 

Drill Date TOC2 Elevation 
06109115 NIA 

Diameter (in.) 

Site: I 100 H 

DTWDate: 06/1 011 5 

Total Deotb (ft) Tvoe 

38.3 Becker 

Cuio2TYJ>e Stickup (ft) Outer l Inside Thickness (In.) Too (ft) Bottom(ft) 

Threaded Steel 1.75 18 118 I 16 1/8 1.0 -1.75 38.3 

Borehole Notes: 

The onsite geologist provided the total depth and casing depth. The Jogging engineer measured casing stick-up and 
casing diameter (rounded to the nearest 1/16-in.). This drilling method employs a double wall drive pipe where 
compressed air is forced down the outer casing and geologic material is returned to the surface inside the inner 
casing. The inner casing was removed prior to logging. Water inside the casing was measured at 31 .6 ft by the 
Jogging engineer with an e-tape. The maximum logging depth achieved was 37 ft. 

Zero reference is ground surface. 

Logging Equipment Information: 

Logging System: Gamma IL 

Effective Calibration Date: l l l l2114 

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

Logging System: Gamma IH 

Effective Calibration Date: 11113114 

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

SGLS Log Run Information: 

Loo Run 
HEIS Number 

Date 

Logging Engineer 

Start Depth (ft) 

Finish Depth (ft) 

Count Time (sec) 

Live/Real 

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

1 
1018724 

06110115 

Spatz 

0.0 

37.0 

100 

R 

2 Reoeat 

1018725 

06110115 

Spatz 

28.0 

34.0 

JOO 

R 

Type: 600/o HPGe SGLS3 

Serial No.: 47-TP32211A 

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

Type: NMLS4 

Serial No.: H310700352 

Logging Procedure: HGLP-MAN-002, Rev. I 
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Stoller Newport News Nuclear 

L02Run 1 2 Reoeat 
Shield (YIN) N N 

MSA Interval (ft) 1.0 1.0 

Log Speed (ft/min) NIA NIA 

Pre-Verification AL259CAB AL259CAB 

Start File AL259000 AL259038 

Finish File AL259037 AL259044 

Post-Verification AL259CAA AL259CAA 

Depth Return Error (in.) NIA 0.0 

No fine gain No fine gain 
Comments adjustments adjustments 

made made 

NMLS Log Run Information: 

LcwRu 3 4Rt!Dellt 
HEISNumber 1018726 1018727 

Date 06110115 06110115 

Logging Engineer Spatz Spatz 

Start Depth (ft) 0.0 24.0 

Finish Depth (ft) 31.5 29.0 

Count Time (sec) 15 15 

Live/Real R R 

Shield (YIN) N N 

MSA Interval (ft) 0.25 0.25 

Log Speed (ft/min) NIA NIA 

Pre-Verification AH212CAB AH212CAB 

Start File AH212000 AH212127 

Finish File AH212126 AH212147 

Post-Verification AH212CAA AH212CAA 

Depth Return Error (in.) NIA 0.0 

Comments None None 

Logging Operation Notes: 

A centralizer was installed on the SGLS sonde. A centralizer was not installed on the NMLS sonde. 

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

Analysis Notes: 

I Analyst: I A.D. Pope I Date: I 06122/15 I Reference: I HGLP-MAN-003, Rev. I a 

SGLS spectra were processed in batch mode in APTEC SUPERVISOR to identify individual energy peaks and 
determine count rates. Concentrations were calculated in an EXCEL template identified as AL20141 l 12, using an 
efficiency function and corrections for casing and dead time as determined by annual calibrations. 

A correction for a 1-in. thick casing was applied to the log data. No correction was applied for the casing joints 
which are in excess of 1.5-in. and occur at approximately 10-ft intervals. 

A correction for water was applied below 31 ft in depth. 
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Stoller Newport News Nuclear 

NMLS data are reported in counts per second as there is no calibration for conversion to volumetric moisture for 
borehole diameters greater than 8-in. 

The HGU5 is an empirical unit of gamma activity proposed as a means to standardize gamma log response across 
multiple logging systems with different response characteristics. The HGU is defined in terms of measurements in 
the Hanford Borehole Calibration Facility, and the magnitude is selected such that 1 HGU is approximately 
equivalent to typical Hanford background activity, based on data from background samples as reported in 
Hanford Site Background: Part 2, Soil Background for Radionuclides (DOE/RL-96-12). 

Results and Interpretations: 

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

The relatively thick casing joints beginning at 8 ft and occurring at 10 ft intervals are indicated by reduced count 
rates on the total gamma log. The moisture log also appears to indicate effects of casing joints. 

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

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

List of Log Plots: 

Depth Reference is ground surface. 

Manmade Radionuclides (0-80 ft) 
Natural Gamma Logs (0-80 ft) 
Combination Plot (0-120 ft) 
Total Gamma & Moisture (0-80 ft) 
Total Gamma & Hanford Gamma Unit (0-80 ft) 
Repeat Section of Natural Gamma Logs (28 to 34 ft) 
Moisture Repeat Section (24 to 29 ft) 

' Hanford Gamma Unit 
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699-97-478 (C9485) 
Manmade Radionuclides 
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699-97-47B {C9485) 
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699-97-47B (C9485) 
Total Gamma & Hanford Gamma Unit 

Total Gamma 
0 --r-- -,====::c:=-=--~--7 

Hanford Gamma Unit 
....----...-- =---,-------.------.-- 0 

--Q) 

~ ---.c. -c.. 
Q) 

0 

10 

20 

30 

40 

50 

60 

70 

-r------
1 

I 
---------7----------

1 

I 
I 
I - --- ____ J _________ _ 
I 
I 
I 
I 
I ---------7----------
1 

I 
I 
I 

---------~----------
1 

I 
I 
I 

80 _._ __ _,_ __ __._ ___ .__ _ __, 

50 100 
cps 

150 

Reference - Ground Surface 

K-10 

0 

I 
I 

Water level 
inside casing 
during logging 

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

- --------~-- - -------
1 

I 
I 
I 
I 
I 
I 

---------~----------

1 

HGU 

10 

20 

30 

40 

50 

60 

70 

80 

2 

--Q) 
Q) ----.c. -c.. 
Q) 

0 



SGW-59185 REV 0 

IE] 699-97-47B {C9485) 
Staller Newport News Nuclur 
4S_ar...,.,,_._......,_, Repeat Section of Natural Gamma Logs 
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Project No. 

Job. No. 

CACN: 303594-
JPRC 

SGW-59185 REV 0 

SURVEY DATA REPORT 

Title 

HR-3 Well C9485 (699-97-47B) Final Survey 

Prepared By Date Reviewer 

N.P. Fastabend 6/23/15 

DESCRIPTION OF WORK DISTRIBUTION 
Obtained final coordinates (C/L Casing) 
elevations of completed HR-3 Well C9485 
47B). 

and 
(699-97 -

Survey File 

J.D. Mehrer 

K.M. Whitley 

J.L. Smoot 

J.B. Geiger 

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

SURVEY RESULTS AND COMMENTS 

See Attached Well Survey Data Report Sheet 

Page 1 of 2. 

K-14 

Request No. 

153-131 

File No. 

6AT14R26 

UttA-
SDR PLOT 
OR 

1 

1 

1 

1 

1 

1 

DWG 

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

Project: · 

Date Requested: 
06/16/15 

Date of Survey: 
06/23/ 1 5 

Fluor Hanford Point of Contact: 

Description of Work: 

Obtain final s urvey coordinates (C/L Casing) 
and elevat ions of HR-3 Wel l C9485 
( 699-97-4 7B). 

Prepared By: Neil p. Fastabend 

Company: CHPRC 

Requester: 
Jim Mehrer (CHPRC) 

Surveyor: 
Lawrence . B. Munnell (CHPRC) 

Survey Co. Point of Contact: 
Neil P. Fastabend 

Horizontal Datum: NAD83 ( 91) 

Vertical Datum: NAVD88 

Units: Meters 

Hanford Area Designation: 600A 

Coordinate System: Washington State Plane Coordinates (South Zone) 

Horizontal Control Monuments: 
Washington State Reference Network 

Vertical Control Monuments: 

G49 (COE) and P324 (COE) 

Well ID Well Name Easting Northing Elevation 

C9485 699-97-47B 575408.55 153265.29 

126. 4 62 

125.709 

Notes: 

Center of Casing 

"X" on Rim 

Brass Survey Marker 

1 2 6. 2 83 Top Inner Cas ing, 
North Edge 

Equipment Used: Trimble RB RTK GPS 
Trimble DiNi 12 Level 

Surveyor Statement: 

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

K-15 A-6003-659 (04/03) 
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Appendix L 

Well Documentation for C9486 (199-H1-46) 

• Well Summary Sheet 

• Borehole Log 

• Log Data Report 

• Photographic Log 

• Final Survey Report 

L-i 
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Start Date: -e,1:1:5,'2615 
WELL SUMMARY SHEET Page..!. of 1. 

Finish Date;Ji(.2,l,~ 

Well ID: C9486 Well Name: 199-Hl-46 "1fV"llf-., 

Location: 1000 m NW of 105-H reactor Project: 12 GW Wells in 100-HR-3 OU 

Prepared By: Jessa Szecss>dy jDate: 6/'}!j/15 Re · ed '}W', \:i-.::U:c>~v view . ,. ·, •, r._i; 1·, ,!c\ · I Date:?- Z/-~ 

Signature~ A/ Signature: ~~----- -:,,r,- -
/coN~TRlfcnON DATA /"'GEOLOGICJHYDROLOGIC DATA 

, Depth in 

Description Diagram Feet Graphic 
Lithologic Description (ft bgs) Log 

12-in Protective Casing: I 

Pl 
t, • 0 

3.03 ft ags - 1.97 ft ~ 
~ _)-.--- 0 - 5 Gravel (G) : :::i - ~~,. 

below ground surface (bgs) 

~ 
... :::, 

C ,>'.~.\-:\,., 5 - 20 Sandy Gravel (sG) .,:::i - ~t-...q';"~r-
Type 1/11 Portland Cement Grout: ~1 ~ .•:-<,_,;t.l' _..., - "\:::f~ 

0 - 13.0 ft bgs . 

~I Si 
C - 61~-:~ 

""l~~ 
Cetco Medium Bentonite Orips: "- C 10 - '~ 

. ~ --~ ...,.,~ ti . 
C ~y--,,,r 

13.0 - 15.4 ft bgs C - ,1_. 
"'{'{"~(~ 

~ 
~ • l 

3/8 in Cetco Coated Bentonite - j::--<,:1;_ 
' - ,;, ''" "il'.r, 

Pellet Seal: 15.4 - 162 ft bgs ~ "'-_;(3'~ 
"'·•·.=.=,::·;., - _>1(~-~ 

10-in 1.D. Schedule 10, Type .,,,,......... ~ ....... 
}:.:-:/:/ 20 

..'.'!:'.--_t( 
_) IJ_.:"', 20 - 25 Gravel (G) 304/3041.., Stainless Steel Blank ~-, - ------,r--

v~ll~ - ~<''~ Casing: 1.53 ft ags - 20.37 ft b~ - l "-- ->'!---tr ·~ 25 - 40 Sandy Gravel (G) 
Stainless steel centralizers - - ~-=-- -;~ - 7"81:'.fl 

installed at top of sump and top f{J - - ~c<(~ 
of screened interval - 30- -~tr=;_:'ll• .. ~ ~-:·~ ... r"" 

10-in 1.0. Schedule 10, Type- .. . --: ...,.. - ~?...::::itt• •:·.=-~·.=:-.:: 
JC:St" Static Water Level: 33.4 ft bizs (06/17/15) 

304/3041.,, 50-slot (0.050 in.) Stainless ~;:;~;~:.f - ~~{:;};~\ - ')f~~:~ 
Steel Screen: 20.37 - 40.38 ft bgs - ~:-,,~~ i~i ~~ 

8-16 mesh Premier Colorado-- Ck_:-3'< 
Silica Filter Pack Sand: 

40-
~ ~~- 40 - 50.4 Silt (M) - -~ 

/i 162- 40.1 ft bgs ~~-=-= 
'()-U> '. "'"'''' - t--= 
--8-f2'mesh Premier Colorado - ·: ;~ •:ti : ~~-

~ & Silica Filter Pack Sand: ,.,,,, -;F,, MJt~ti -
.=-~.=.-- ~-= -

'?, 
1 40.1 - 48.5 ft bgs ~~== 

50-
_-._ -

10-in LO. Schedule 10, Type -
304/3041.., 20-slot (0.020 in.) Stainless -
Steel Screened Sump: 40.38 - 45.42 ft -

bgs -
60-

-
-
-
-

70-
-
-
-

Depths are in ft below ground surface -
Borehole drilled with 18-in O.D. 80- Total Deoth: 50.4 ft ho-i; (6/17/15) 

casing from 0.0 - 48.2 ft bgs -
-

All temporary drill -
casing was removed from the ground. 

A-6003-643 (REV 1) 
L-1 
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BOREHOLE LOG 

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

(Ft) 

0 

\0 ~ 

3o 

Date: 8/ 1 1 'l 

A-6003-642 (03/03) 

L-2 



SGW-59185 REV 0 

BOREHOLE LOG I Page...a__of~ 

I Date: (:,Ir+ I ,e. 
WelllD: (. 7 4 P,(o I Well Name: \'l'l- 1-f 1- y t, Location: "" l000-. IJ\\/ IOS-H 
Project: 12 G,\v' l,4...)e\\S th too-HR-7> ou Reference Measuring Point: (;. ('n, 1 nrl C,, , r-~r,.... 

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

No. Recovery Color, Moisture Conten1; Sorting, Angulari~C Mineralogy, Me od of Driving Sampling Tool, 
Max Particle ize Reaction to I . Sampler Size Water Level 

& ·o--· Q 0- c;-o}.J 
1 

~' 1.1 (""' t, ,,, t=,. ,_•-I fO %. c::,.~J (<p,. i,.,J', u~--.r-
'-fD- . ··~·. 

~--=-~0- R~'J .. ,,.,,Jt"I f:..r,.,uf: \Jt P ,,.,,If C:-~.,J. "Tt'i nle. w~l1 c&c. , ... n - .. ,,,.,,, ... 
t.~~ th-!. i, f_n t..W>. ~ .C.I..:.,;: ,, 1, ll flocJnJ,,,.A. t-.ro.'h c::.,.. ~ .... 1-c.. r,..,IJ,,~. - •'\,, - . 
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Stoller Newport News Nuclear 

Borehole Information: 

Log Date: I 2015-06-18 

Coordinates (WA St Plane) 

North (m) I East (m) 

NIA I NIA 

Casing Information: 

SGW-59185 REV 0 

199-Hl-46 ( C9486) 
Log Data Report 

Filename: I C9486_HG-NM_2015-06-18 

DTW1 (ft): 32.45 

Drill Date TOC2 Elevation 
06111115 NIA 

Diameter (In.) 

Site: j 100 H 

DTWDate: 6/ 18/1 5 

Total Depth (ft) Type 

50.4 Becker 

Casini! Tvne Stickuo (ft) Outer I Inside Thickness (In.) Too (ft) Bottom (ft) 

Threaded Steel 1.45 18-118 I 16-1/8 1.0 1.45 50.4 

Borehole Notes: 

The onsite geologist provided the total depth and casing depth. The logging engineer measured casing stick-up and 
casing diameter (rounded to the nearest 1/16-in.). This drilling method employs a double wall drive pipe where 
compressed air is forced down the outer c~ing and geologic material is returned to the surface inside the inner 
casing. The inner casing was removed prior to logging. Water inside the casing was measured at 32.45 ft by the 
logging engineer with an e-tape. The maximum logging depth achieved was 48 ft . 

Zero reference is ground surface. 

Logging Equipment Information: 

Logging System: Gamma IL 

Effective Calibration Date: 11112114 

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

Logging System: Gamma!H 

Effective Calibration Date: 11 /1 3/14 

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

SGLS Log Run Information: 

Loe Run 

HEIS Number 

Date 

Logging Engineer 

Start Depth (ft) 

Finish Depth (ft) 

Count Time (sec) 

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

. t 2Reoeat 

1018728 1018729 

06118/1 5 06118115 

Felt Felt 

0.0 20.0 

48.0 25.0 

100 100 

Type: 60% HPGe SGLS 1 

Serial No.: 47-TP3221 JA 

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

Type: NMLS4 

Serial No.: H310700352 

Logging Procedure: HGLP-MAN-002, Rev. I 
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Stoller Newport News Nuclear 

Loe Run 1 2Repeat 
Live/Real R R 

Shield (YIN) N N 

MSA Interval (ft) 1.0 1.0 

Log Speed (ft/min) NIA NIA 

Pre-Verification AL260CAB AL260CAB 

Start File AL260000 AL260049 

Finish File AL260048 AL260054 

Post-Verification AL260CAA AL260CAA 

Depth Return Error (in.) NIA 0.0 

No fine gain No fine gain 
Comments adjustments adjustments 

made made 

NMLS Log Run Information: 

1..-Run 3 4Reneat 
REIS Number 1018730 1018731 

Date 06118115 06118115 

Logging Engineer Felt Felt 

Start Depth (ft) 0.0 15.0 

Finish Depth (ft) 32.5 19.0 

Count Time (sec) 15 15 

Live/Real R R 

Shield (Y /N) N N 

MSA Interval (ft) 0.25 0.25 

Log Speed (ft/min) NIA NIA 

Pre-Verification AH213CAB AH213CAB 

Start File AH213000 AH213131 

Finish File AH213130 AH213147 

Post-Verification AH213CAA AH213CAA 

Depth Return Error (in.) NIA 0.0 

Comments None None 

Logging Operation Notes: 

A centralizer was installed on the sondes. 

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

Analysis Notes: 

I Analyst: I K. Felt I Date: I 06120115 I Reference: I HGLP-MAN-003, Rev. 0 

A casing correction for a 1-in. thick casing was applied to the Jog data. No correction was applied for the casing 
joints which are in excess of 1.5-in. and occur at approximately JO-ft intervals. 

A correction for water was applied below 32.45 ft in depth. 
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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 were calculated in an EXCEL template identified as 1L20141112, using an 
efficiency function and corrections for casing and dead time as determined by annual calibrations. 

NMLS data are reported in counts per second as there is no calibration for conversion to volumetric moisture for 
borehole diameters greater than 8-in. 

The HGU5 is an empirical unit of gamma activity proposed as a means to standardize gamma log response across 
multiple logging systems with different response characteristics. The HGU is defined in terms of measurements in 
the Hanford Borehole Calibration Facility, and the magnitude is selected such that 1 HGU is approximately 
equivalent to typical Hanford background activity, based on data from background samples as reported in 
Hanford Site Background: Part 2, Soil Background for Radionuc/ides (DOE/RL-96-12). 

Results and Interpretations: 

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

The relatively thick casing joints beginning at 9 ft and occurring at 10 ft intervals are indicated by reduced count 
rates on the total gamma log. The moisture log also appears to indicate effects of casing joints. 

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

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

List of Log Plots: 

Depth Reference is ground surface. 

Manmade Radionuclides (0-50 ft) 
Natural Gamma Logs (0-50 ft) 
Combination Plot (0-120 ft) 
Total Gamma & Moisture (0-50 ft) 
Total Gamma & Hanford Gamma Unit (0-50 ft) 
Repeat Section of Natural Gamma Logs (20-25 ft) 
Moisture Repeat Section (I 5-19 ft) 

5 Hanford Gamma Unit 
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199-H1-46 (C9486) 
Manmade Radionuclides 

137 Cs (662 keV) 239Pu (375 keV) 
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El 199-H1-46 (C9486) 
Steller Newport News Nuclear Natural Gamma Logs A~_,,..., 
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199-H1-46 (C9486) 
Total Gamma & Moisture 
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199-H1-46 (C9486) 
Stoller Newport News Nuclear Total Gamma & Hanford Gamma Unit 
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199-H1-46 (C9486) 
Stoller Newport News Nuclear 
As._,,,,_""'''""..-, Repeat Section of Natural Gamma Logs 
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Moisture Repeat Section 
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SURVEY DATA REPORT 

Project No. Title 

HR-3 Well C9486 (199-Hl-46) Final Survey 

Job. No. Prepared By Date Reviewer 

CACN: 303662-
JPRC 

N.P. Fastabend 7/23/15 

DESCRIPTION OF WORK 

Obtained final coordinates (C/L Casing) and 
elevations of completed HR-3 Well C9486 (199-Hl-
46) located on the northwest side of 100H Area . 

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

DISTRIBUTION 

Survey File 

J.D. Mehrer 

K . M. Whitley 

J.L. Smoot 

J.B. Geiger 

B.J. Howard 

A.J. Green 

SURVEY RESULTS AND COMMENTS 

See Attached Well Survey Data Report Sheet 

Page 1 of 1. 
L-16 

Request No. 

154-144 

File No. 

1HT14R27 

lbM 

SOR PLOT 

OR 

1 

1 

1 

1 

1 

1 

DWG 

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

Project: 

Date Requested: 
07/07/15 

Date of Survey: 
07/23/15 

Fluor Hanford Point of Contact: 

Description of Work: 

Prepared By: Neil p. Fastabend 

Company: CHPRC 

Requestor: 
Jim Mehrer (CHPRC) 

Surveyor: 
Lawrence B. Munnell (CHPRC) 

Survey Co. Point of Contact: 
Neil P. Fastabend 

Horizontal Datum: NAD83 (91) 
Obtain final survey coordinates (C/L Casing) 

Vertical Datum: 
and elevations of HR- 3 Well C9486 (199-Hl-46) 

NAVD88 

located on northwest side of l00H Ar ea . Units: Meters 

Hanford Area Designation: lOOH 

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

Washington State Reference Network 

Vertical Control Monuments: 

HSWB-03 0 (COE) and HSWB-029 (COE) 

Well ID Well Name Easting Northing Elevation 

C9486 199- Hl -46 576986 . 90" 153456 . 95· 

126 . 531· 

125 .7 91· 

Notes: 

Center of Casing 

"X" on Rim 

Brass Survey Marker 

126.069 - Top Inner Casing, 
North Edge 

Equipment Used : Trimble RS RTK GPS 
Trimble DiNi 12 Level 

Surveyor Statement: 

I, Lawrence B. Munnell, a Pro f essional La nd Surve yo r 
regis te r e d in the State of Washington 
(Registration No. 1 62 1 6 ), here b y c e r tify 
this report js based on a f i eld s urvey 
performed b y me, o r und e r my di r e c t 
s upervi s ion. 

l-17 
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