


CP-18666
Revision 0

00-FW-2 and 200-PW-4
Operable U..its Corehole
Summary Report

P-3pared for the U.S. Department of Energy
+wSistant Secretary for Environmental Management

Fluor Hanford
P.O. Box 1000

Richland, Washington

Contractor forthe U.S ~ :partmento™~ 9
Richland Operations ( e under Co 'L13200

i
Pl
M
{
!

Approved for Public Release
(Upon receipt of Clearance approval)
Further _.ssemination Unlimited












Fi
S
T\

pi
St

stine

Spracklen, Michael L

Wednesday, January 14, 2004 2:29 PM

Willingham, Christine

Hulstrom, Larry C; Scott, Dean D

18666, 200-PW-1 and 200-PW-4 Operable Units Borehole Summary Report, Rev 0in the release
wed the document, discussed it with the author, and it is cleared for release from a safeguards and

Call me if you have any questions. Thanks.

2N
) Officer







1.0

2.0

3.0

CP-18666 REV 0

CONTENTS
INTRODUCTION ......cooiiiiiicieeeietieieree et scsssereessas s essesee st ssessensesseseesensssensasssaseseans 1-1
1.1 PURPOSE AND SCOPE.......ouoiiiieteeteciteeeereeeieseieseess e e s s e s s sssssesssnanas 1-2
1.2 BACKGROUND ...ttt eet et te et eeere s e vsessaessaaesseessessassesasssssannans 1-2
FIELD ACTIVITIES ...ttt et st es et s e st sa e b s sansesaansnans 2-1
2.1  BOREHOLE DRILLING AND DECOMMISSIONING.........ccccoeerererrerencrnrnnn. 2-2
2.1.1  216-A-19 Trench (C3245) ..ot 2-4
2,12 216-A-10 Crib (CA107 )ittt rae et aese e 2-4
2.1.3  216-A-10 Crib (CA108).....ccueeeeeeeeieeeeeeieeeeeee ettt nas :
2.1.4  216-A-10 Crib (C4109).....cci ettt et sreseese s aeaeneas 2-4
2.1.5 216-A-10 Crib (CA110)....umieieeieeeeeee et ee st et seaenas 2-4
2.1.6 216-A-10 Crib (CAL11) ittt ettt 2-4
2.1.7  216-A-10 Crib (CAL12)...uueeeeeeeeeeeeeee e ee et raneean s 2-5
2.1.8  216-A-37-1 Crib (C4A106) ..ot ettt seeene s 2-5
2.1.9  216-A-10 Crib (C3247)....oiceirireieree ettt ettt 2-5
2.1.10 216-B-12 Crib (C3246).....cueceeereeeeieeeieeeeeieeeeecreeiree e et eaeesesaesaesesananas 2-5
2.1.11 216-A-36B CIib (C3248)......ceroeeeerecrerereeeecesreeeess e eeseessss s ssssssanens 2-6
2.1.12 216-A-36B Crib (C4160).....cueeiorieceeeeeetee et eaeae s 2-6
2.1.13 207-A South Retention Basin (C4113) ...c.cciviiiriieieeeeeee et 2-6
2.2 BOREHOLE SOIL SAMPLING AND ANALYSIS ..o 2-6
2.3 FIELD SCREENING MEASUREMENTS ......coooiriirieninrennreeecne e 2-7
23.1 Temperature Profile .........ccceoroiioieiciieeeencteiee et et ranteaens 2-7
24  AIR MONITORING.....cccceoretririetenterteieescee et e s sees e e seresaesssae st eaesassesaesssrssanes 2-10
2.5 BOREHOLE GEOPHYSICAL LOGGING ....ccccteeiirrieiieeieeeee et eaeeaee 2-10
2.6 OTHER ACTIVIT LiuS ettt ettt sae et s seeeneas 2-11
3.1 GEOLOGY .oeeiieieiiieeteteste et stetsaeses e sttt e s saesaesss e e nessansen st s aseresasensnan 3-1
3.1.1  216-A-19 Trench (C3245) ..ottt eetsene s 3-1
3.1.2 216-B-12 Crib (C3246) ...t eeeaaenene e 3-2
3.1.3  216-A-37-1 Crib (C4A106) .....cooeerierieeereeieecie et ieeveet e eseneenas 3-3
3.1.4  216-A-36B Crib (C4160)......ccceeieeerieriieecieeiieeeeeetee e sre s eaeesessesesaenns 3-3
3.1.5 216-A-36B Crib (C3248) ..ottt ecessesenacens 3-4
3.1.6  216-A-10 Crib (C3247)...cuueiieeeeeeeeeeeeeee et eseses e et s e s 3-4
32  GEOPHYSICAL LOGGING RESULTS ...ccriiiieeeeetee ettt 3-5
3.2.1  216-A-19 Trench (C3245) ..o acaesreeesreaes 3-5
322 216-B-12 Crib (C3246).....cooieeeerereieceeceentte ettt seseaee 3-6
323 216-A-37-1 Crib (CA106) .....oeeeeeeeeeteeeeeeeecereie et eene e 3-6
3.2.4 216-A-36B Crib (C4160)......coceeeeeeeereeeeteeee e sseneaee e 3-6
325 216-A-10 Crib (C3247 )ittt neesenenas 3-7
3.3  SOIL PHYSICAL PROPERTY RESULTS ......oooiiiiiiiieeitcceneeieeecreic e 3-8
il







CP-18666 REV 0

TABLES

Table 2-1. 200-PW-2 and 200-PW-4 Operable Unit Borehole and Survey Data

SUIMIMIATY. ..vevireiitiiitiniitieeretrre et caee st s saeest e entssss e eat s esreseutsaeae e enessaseseesemnnensesens 2-13
Table 2-2. List of Boreholes that were Spectral Gamma-Ray Logged. .........cccoeurveiieiiiennnen. 2-15
Ti 1€ 3-1. Soil Physical Property Results......ccceoeieeeoeeeoieeieeeieeeeeeee e ee e e 3-8






ACGIH
bgs
c/min
d/min
HRLS
H

LEL
MDL
NIOSH
NMLS
OSHA
ou

p/m
PL..EX
REDOX
SGLS
TBP

TD
Tri-Party Agreement
WAC

CP-18666 REV 0

TERMS

American Conference of Governmental Industrial Hygienists
below ground surface

counts per minute

disintegrations per minute

High-Rate Logging System

Fluor Hanford Industrial Hygiene Group

lower explosive limit

minimum detection level

National Institute for Occupational Safety and Health
Neutron-Moisture Logging System

Occupational Safety and Health Administration
operable unit

parts per million

Plutonium/Uranium Extraction Plant
Reduction-Oxidation Process Facility

Spectral Gamma-Ray Logging System

tributyl phosphate

total depth

Hanford Federal Facility Agreement and Consent Order
Washington Administrative Code

vii







CP-18666 REV 0

1.0 INTRODUCTION

This document summarizes the characterization activities performed as part of = remedial
restigations for the 200-PW-2 and 200-PW-4 Process Waste Operable Units (OU) during the
spring and summer of 2003. The activities included direct-push and cable-tool drilling to
fa " "ate the collection of soil samples for chemical, radiological, and physical properties
analyses; stratigraphy definition; and determination of the nature and vertical extent of
contamination at the following sites: the 216-A-19 Trench, 216-B-12 Crib, 216-A-10 Crib,
216-A-36B Crib, 216-A-37-1 Crib, and e 207-A South Retention Basin. Locat for the
200 East Area waste site drilling are presented as Figure 1-1 for the east part, an¢ _ ire 1-2 for
the west part. Characterization was performed in accordance with DOE/RL-2000-60, 200-PW-2
L. ..tium Rich Process Waste Group Operable Unit RI/F'S Work Plan and Process Waste RCRA
ISD Unit Sampling Plan. Data collection and ﬁeld-gencrated results presented in this document
will support the remedial investigation report.

Documents supporting these field activities include the following:

o DOE/RL-2000-60, 200-PW-2 Uranium Rich Process Waste Group Operable Unit RI/FS
Work Plan and Process Waste RCRA TSD Unit Sampling Plan

o BHI-01411, Remedial Investigation Data Quality Objectives Summary Report for the
200-PW-2 Uranium-Rich Process Water Group Operable Unit

o CP-13519, Determination of Material at Risk (MAR) for 200-PW-2 and 200-PW-4 OU
Characterization of RCRA TSDs and Representative Waste Sites (calculation)

o CP-13934, Waste Control Plan for the 200-PW-4 Operable Unit
o CP-13935, Waste Control Plan for the 200-PW-2 Operable Unit

o (CP-14176, Remedial Investigation Data Quality Objectives Summary Report for the
200-PW-4 Operable Unit

o (CP-14682, Data Quality Objectives ..mmary Report for the .. csignation of the
200-PW-2 and 200-PW-4 Investigation-Derived Wastes

o Preliminary hazard classification calculations:

~ CP-13874, Preliminary Hazard Classification for the 216-A-10 Crib Bo. ole

— CP-13875, Preliminary Hazard Classification for the 216-A-19 Crib Borehole

— CP-13876, Preliminary Hazard Classification for the 216-A-36B Crib Borehole

— CP-13877, Preliminary Hazard Classification for the 216-B-12 C  Borehole

— CP-13878, Preliminary Hazard Classification for the 216-4-37-1 Crib and
207-A4 South Retention Basin Boreholes.
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APPENDIX A

PHOTOGRAPHS OF ENGINI'™MED CONTROL SYSTEMS
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APPENDIX C

WELL SUMMARY SHEETS
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APPENDIX D

BOREHOLE GEOLOGIC LOG
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APPENDIX F

GEOPHYSICAL SURVEY REPORTS
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The plots of the repeat logs dem onstrate reasonable repeatability of the SGLS and NMLS data. The man-
made and natural radionuclides at energy levels of 662, 609, 1274, 1461, 1764, and 2614 keV are
comparable between the repeat and original SGLS log runs. The trace amounts of *’Cs detected at 83 fi
and 89 fi on the repeat log were not detected on the original log run.

! GWL - groundwater level
2 TOC ~ top of casing

% n/a—not available

* N/A - not applicable
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NMLS pre-run and post-run verification specira were collected at the beginning and end of the day and
compared to the control limits established on 12/05/2002. The verification sp  ra were within the control

limits.

SGLS spectra were processed in batch mode using APTEC SUPERVISOR tc  entify individual energy
peaks and determine count rates. Post-run verification spectra were used to determine the energy and
resolution calibration for processing the data using APTEC SUPERVISOR. Concentrations were calculated
in EXCEL (source file: G2EMar03.xls). Zero reference was the ground surface. On the basis of
measurements supplied by the driller, the casing configuration was assumed to be one string of 6-in. casing
to 90 ft. The casing correction factor was calculated using a 6-in. casing thickness of 0.5 in. This casing
thickness is based upon the field measurement. Water corrections were not needed or applied to the data.

Using the SGLS, dead time greater than 40 percent was encountered in the interval from 56.5to 57.5 . At
SGLS dead time greater than 40 percent, peak spreading and pulse pile-up effects may result in
underestimation of activities. This effect is not entirely comrected by the dead time correction, and the
extent of error increases with increasing dead time. SGLS dead time corrections were applied when dead
time surpassed 10.5 percent. The maximum dead time encountered was 43.5 percent at 57 ft. Because of
the limited extent and relatively low dead time, HRLS data were not collected.

NMLS log spectra were processed in batch mode using APTEC SUPERVISOR to determine count rates.
The volume fraction of water was calculated in EXCEL, using parameters determined from analysis of
recent calibration data. Zero reference was the ground surface. The neutron moisture calibration is based on
atypical 6-in. casing with a thickness of 0.28 in. No casing correction function is available for the neutron
log. The effect of the thicker casing may be to underestimate the moisture content.

Log Plot ™~tes:

Separate log plots are provided for gross gamma and dead time, gross gamma and volume fraction of water,
naturally occurring radionuclides (°K, U, and *Th), and man-made radionuclides. Plots of the repeat
logs versus the original logs are included. For each radionuclide, the energy value of the spectral peak used
for quantification is indicated. Unless otherwise noted, all radionuclides are plotted in picocuries per gram
(pCi/g). The open circles indicate the minimum detectable level (MDL) for each radionuclide. Error bars on
each plot represent error associated with counting statistics only and do not include errors associated with
the inverse efficiency function, dead time correction, or casing cormrection. Theee emrors are discussed in the
calibration report. A combination plot is also included to facilitate correlation.  1e *'“Bi peak at 1764 keV
was used to determine the naturally occurring Z*U concentrations on the combination plot rather than the
29Bj peak at 609 keV because it exhibited slightly higher net counts per second.

tions:

37¢s and *“Eu were the man-made radionuclides detected in this borehole. *’C's was detected in the
interval from 38 f through total depth (90 ft) at concentrations ranging from 0.2 pCi/g to 1,300 pCi/g. The
maximum concentration of '*’Cs was measured at 57.5 ft. "“Eu was detected in the interval from 84
through 88.5 ft and at 63.5 ft at concentrations ranging from 0.5 pCi/g to 5.6 pCi/g. The maximum
concentration of ’*Eu was measured at 86 fi.

Recognizable changes in the KUT logs occurred in this borehole. The low KUT concentrations between 30
and 43 fi probably correspond with the rock fill that is located near the base of the crib. The volume
fraction of water is below 2 percent in the interval from 30 through 40 ft.

F-26
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The plots of the repeat logs dem onstrate reasonable repeatability of the SGLS and NMLS data ¥ Cs

(662 keV) concentrations a *** ©* dionuclides af eneroy levels of 609, 14 1764, and 2614 keV
are comparable betw the inal SGLS log The ‘on-mois and its repeat are
within the acceptance critef ..

' GWL - groundwater level
2TOC - top of casing

* n/a— not available

“ N/A - not applicable
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-atypical 6-in. casing with a thickness of 0.28 in. No casing correction function is available for the neutron
log. The effect of the thicker casing may be to underestimate the moisture content.

T ™ 1 mT

Separate log plots are provided for gross gamma and dead time, gross gamma and volume fraction of water,
naturally occurring radionuclides (4%;‘(, B8y, and ®*Th), and man-made radionuclides. Plots of the repeat
logs versus the original logs are included. For each radionuclide, the energy value of the spectral peak used
for quantification is indicated. Unless otherwise noted, all radionuclides are plotted in picocuries per gram
(pCi/g). The open circles indicate the minimum detectable level (MDL ) for each radionuclide. Error bars on
each plot represent error associated with counting statistics only and do not include errors associated with
the inverse efficiency function, dead time correction, or casing comrection. These errors are discussed in the

“ration report. A combination plot is also included to facilitate correlation. The #“Bi peak at 1764 keV
was used to determine the naturally occumring 2®U concentrations on the combination plot rather than the
2% peak at 609 keV because it exhibited slightly higher net counts per second.

Results and Interpretations:

1370 and **Eu were the man-made radionuclides detected in this borehole. *’C's was detected in th=
interval from 39.5 ft through total depth {(90.5 ft) at concentrations ranging from 0.3 pCi/g to 3,100 's.
The maximum concentration of *’Cs was measured at 61 ft. **Eu was detected in the intervals from 41
through 46 ft, 62.5 through 69.5 ft, and 83.5 fi through 87 ft at concentrations ranging from 0.4 pCi/g to
2.0 pCi/g. The maximum concentration of **Eu was measured at 69 ft.

Recognizable changes in the KUT logs occurred in this borehole. The low KUT concentrations between 30
and 33 i probably correspond with the rock fill that is located near the base of the crib. The volume
fraction of water is below 2 percent in the  rval from 33 through 40 ft.

The plots of the repeat logs demonstrate reasonable repeatability of the HRLS, SGLS, and NMLS data.
13705 (662 keV) concentrations are comparable between the repeat and original HRLS log runs. The man-
made radionu clides and the natural radionuclides at energy levels of 662, 1274, 609, 1461, 1764, and
2614 keV are comparable between the repeat and original SGLS log runs. The neuiron-moisture and its
repeat are within the acceptance criteria.

! GWL - groundwater level
2 TOC -~ top of casing
3 N/A - not available
4 n/a - not applicable
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NMLS log spectra were processed in batch mode using APTEC SUPERVISOR to determine count rates.
The volume fraction of water was calculated in EXCEL, using parameters determined from analysis of
recent calibration data. Zero reference was the ground surface. The neutron-moisture calibration is based on
atypical 6-in. casing with a thickness of 0.28 in. No casing correction function is available for the neutron
log. The effect of the thicker casing may be to underestimate the moisture content.

Log Plot Notes:

Separate log plots are provided for gross gamma and dead time, gross gamma and volume fraction of water,
naturally occurring radionuclides (K, zze%’ and ?Th), and man-made radionuclides. Plots of the repeat
logs versus the original logs are included. For each radionuclide, the energy value of the spectral peak used
for quantification is indicated. Unless otherwise noted, all radionuclides are plotted in picocuries per gram
(pCi/g). The open circles indicate the minimum detectable level (MDL ) for each radionuclide. Error bars on
each plot represent error associated with counting statistics only and do not include errors associated with
the inverse efficiency function, dead time correction, or casing correction. These errors are discussed in the
calibration report. A combination plot is also included to facilitate correlation. The ***Bi peak at 1764 keV
was used to determine the naturally occumring “*U concentrations on the combination plot rather than the
2Bi peak at 609 keV because it exhibited slightly higher net counts per second.

Results and Interpretations:

705 and “**Eu were the man-made radionuclides detected in this borehole. *’Cs was detected in the
interval from 41 ft through 88 fi at concentrations ranging from the MDL (0.2 pCi/g) to 3,600 pCi/g. The

imum concentration of *’Cs was measured at 46 ft. *’Cs was also detected at log depths of 24 and
32 1t with concentrations near the MDL. **Eu was detected in the interval from 83 ft through 86 f at
concentrations ranging from 0.7 pCi/g to 1.0 pCi/g.

Recognizable changes in the KUT logs occurred in this borehole. Log spectra between 32 through 44 fi
display anomalously low count rates. The low KUT concentrations between 32 and 44 ft probably
correspond with the rock fill that is located near the base of the crib. The volume fraction of water is

1 percent or less in this interval as well.

The plots of the repeat logs demonstrate reasonable repeatability of the HRLS, SGL.S, and NMLS data.
3705 (662-keV) concentrations are comparable between the repeat and original HRLS log e

the natural radionuclides at energy levels of 662, 609, 1461, 1764, and 2614 keV are comparable between
the repeat and original SGLS log runs. The neutron-moisture and its repeat are within the acceptance
criteria.

! GWL - groundwater level
2TOC - top of casing
* N/A - not available
4 n/a - not spplicable
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C3245

Rerun of Neutron-Moisture Log (64.0 to 71.0 ft)

PN PO

F-104

Original Log
Repeat Log
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Tt is likely some casing contamination occurred during drilling of this borehole. This contamination could
be the result of dragdown of material on the outside of the casing, contamination from sampling equipment
inside the casing, or both. This is postulated becanse the '’ Cs contamination ends at approximately the
depth where the first string of casing existed from 0 to 93 . However, ?Co extends to greater depths than
93 ft, suggesting some contamination could reside it  formation.

The naturally occurring Z*U exhibits a relatively higher concentration between 0 and 93 fithan in the
remainder of the barehole. This higher conceatration is probably the result of enhanced radon.

The relative moisture content does not appear to vary significantly throughout the borehole except at a
depth of 289 fi. The higher moisture coincides with a relatively higher ***Th concentration, suggesting a
clayey material exists at this depth.

The repeat sections for the SGLSs and NMLS indicate good agreement.

! GWL - groundwater level
2 N/A — not applicable
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