








DOE/RL-2006-47
REVISION 0

Samyling and Analysis Plan for
Additional Reme-'ia’ Investigatic 1
Activities at the 216-A-4 Crib and
the 200-E-102 Trench

Date Published
October 2006

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

=72 United States

§ Department of Energy
& P.O. Box 550
s Richland, Washington 99352

D gl Y
ease Approval Dat

Approved for Public Release;
Further Dissemination Unlimited




DOE/RL-2006-47
REVISION O

TRADEMARK DISCL *"*"ER

Reference herein to any specific commaercial product, process,
or service by trade name, 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
subcontrac*-=

This report has been reproduced from the best available copy.
Available in paper copy.

Printed in the United States of America



1.0

2.0

3.0

DOE/RL-2006-47 REVISION 0

CONTENTS

INTRODUCTION ...ttt ettt es ettt snaeseeseensenee 1-1
1.1 BACKGROUND ......ooiiiitiitiiietes ettt 1-3
1.2 WASTE SITE LOCATIONS ..ottt 1-3
1.3 S.. .2 DESCRIPTION AND HISTORY ....ccootiiiiiieieieie e 1-3
131 216-A-4 Crib et 1-5

1.3.2 200-E-102 Trench c.....cocooniiiiiieecccetee e 1-7

1.4 CONTAMINANTS OF POTENTIAL CONCERN ...t 1-7
1.5 DATA QUALITY OBJECTIVES......oooiieeeeee e 1-7
QUAL] ( ASSURANCE PROJECT PLAN ....ooiiiiiiiirieeceeseee e 2-1
2.1 PROJECT MANAGEMENT ..ot 2-1
2.1.1  Project/ Task Organization............ccccecereeveerrnenineeieeeiene e seeeve e 2-1

2.1.2  Problem Definition / Background..........ccccoocvniriinnieniicriiiceceeeen 2-4

2.1.3  Project/ Task DescCription...........ccccoveveeeiieeeiiiieeiieeeeeeeeeee e 2-5

2.1 Quality Objectives and Criteria........cccocevviveeireeieniiecieecieeeeeeeveesneenns 2-5

2.1.5  Special Training / Certification.........cccoeevveeieeeeciecieieeeeceeie e 2-11

2.1.6  Documentation and Records ...........cccoceririiriinininininiiieiece e 2-12

2.2 DATA GENERATION AND ACQUISITION.....cccceerimiiiereieeeeeeeen 2-12
2.2.1  Sampling Process Design.........cccoeecierieniirieriiniirieie e 2-13

222 Sampling Methods ........ccccooiiiiiiniiieecee e 2-13

2.2.3  Sample Handling and Custody..........cccceeireieeinininineeieeeeiee e, 2-16

2.2.4  Laboratory Sample Custody.........ccoeeveeeroieieiianiiiniieeiecieeciee e 2-17

2.2.5  Analytical MethodS ......cooiiiiiiiiieiecteceeee e 2-18

22,6 Quality CONIOl ..c.oooiiiiiici ettt 2-18

227  Instrument/ quipment Testing, Inspection, and Maintenance........ 2-20

2.2.8  Instrument/ Equipment Calibration and Frequency ...........c............. 2-20

2.2.9  Inspection/ Acceptance of Supplies and Consumables.................... 2-21

2.2.10 Nondirect MEaSUIEMENLS .........coueiureeiiaiienieriene e eie e eee 2-21

2211  Data Management ........cccueeiuieeiuieriieieeneeeneeseieeeeeeseeeeeeensressesseeenes 2-21

2.3 ASSESSMENT / OVLLSIGHT .ttt 2°7
2.3.1  Assessments and Response ACtION .....c.ccceocviveiievieeriieieeeiee e 2-22

2.3.2  Reports to Management .........c.oooiiiieiieiiieiiie e 2-23

2.4 DATA VALIDATION AND USABILITY ..oiieeereeeeeeeece e 2-23
2.4.1 Data Review, Verification, and Validation............ccccoeevevieienen . 2-23

2.4.2  Verification and Validation Methods...........coccooiiiiiiiiiiinicee 2-23

2.43  Reconciliation with User Requirements............cccccoevvvenverireeeneeeneenee 2-24

FIELD SAMPLING PLAN ..ottt ettt ettt 3-1
3.1 SAMPLING OBJECTIVES ...ttt 3-1
32 SOIL SAMPLING AND ANALYSIS ..o 3-1
3.2.1  Borehole Sampling and AnalysiS........ccccoeeevrieiroinninieneeieeenieees 3-3

3.2.2  Direct-Push Sampling and Analysis...........ccccooiiiiiiiinincniniann. 3-5

3.2.3  Preshipment Sample Screening..........coocceeveeriiiiiienienniieieeceeeee 3-7

33 GEOPHY SICAL LOGGING ...ttt 3-7

111




DOE/RL-2006-47 REVISION 0

4.0 HEALTH AND SAFETY .ottt sttt 4-1
5.0 MANAGEMENT OF INVESTIGATION-DERIVED WASTE.......cccoeiiereeerne. 5-1
6.0 REFERENCES ... .ttt ettt ettt sttt bessa s et e ssa s e eseesseensensensnans 6-1
APPENDICES
A GEOPHYSICAL LOGS FOR THE 216-A-4 CRIB ....cc.eooieiieieieeeeeeeeee e A-i
B WASTE SOURCES AND DISCHARGES.......coooiierieieeeeteee e B-i
I SURES
Figure 1. 216-A-4 Crib and 200-E-102 Trench LOCAtIONS. .........ccueecvevveereereiiceeeeeereeieere e, 1-2

Figure 2. Project Logic Between e 216-A-4 Ct and 200-E-102 Trench Data, the
200-MW.  Operable Unit Feasibility Study, and the Validation of

High-Resolution ResiStVItY SUIVEYS. ....ccooviiiiiieiiiiiieeieeieeeeeeeeee et 1-4

Figure 3. 216-A-4 Crib CONSIUCHION. .....eouieiiieiiieiiieteeeeeeiete ettt ea et ee e e ere e 1-6

Figure 4. Approximate Sampling Intervals in the 216-A-4 Crib Borehole. .............cccceeune.e. 2-14
TABI S

Table 1. List of Contaminants of Potential Concern at 2 216-A-4 ( > and the

200-E-T102 TIENC...coioiiiiiiiieiie ettt ettt ettt ebe e eas e e baeenbaeenrees 1-8
Table 2a. Analytical Performance Requirements — Soil Samples. ........ccocooevveevieieciiericrena 2-6
Table 2b. Analytical Performance Requirements — Soil Samples. ..........cceevvvieveereeeriereeecnennene. 2-7
Table 3. Sample Preservation, Container, and Holding Time Guidelines. .............c.cccveevenee.. 2-15
Table 4. 216-A-4 Crib and 200-E-102 Trench Sampling Plan. ............ccccoovevivieveiicenecceene 3-2
Table 5. Grab-Sample Analyses by Medium. ...........cocoooviiiiiiiiieeececeeeee e 3-5
Table 6. Analytical Performance Requirements for Grab Samples...........ccocoevvvevvevvivvveveennnn.. 3-5

v




DOE/RL-2006-47 REVISION 0

ERMS
£\ atomic energy analysis
aG amber glass
ALARA as low as reasonably achievable
ASA American Society of Agronomy
ASAP as soon as possible
AST! American Society for sting and Materials
bgs below ground surface
CERCLA Comprehensive Environmental Response, Compensation, and
Liability Act of 1980
CVAA cold vapor atomic absorption
DOE U.S. jepartment of Energy
DQ data quality objective
EPA U.S. Environmental Protection Agency
G glass
GC gas chromatograph
GCMS gas chromatograph/mass spectrometer
GEA gamma energy analysis
c C gas proportional counter
GW groundwater
HEIS Hanford Environmental Information System
HRR high-resolution resistivity
IC ion chromatography
ICP inductively coupled plasma
ICPMS inductively coupled plasma/mass spectrometer
N/A not applicable
NWTPH Northwest total petroleum hydrocarbon
NWTPH-D Northwest total petroleum hydrocarbon-diesel
NWTPH-G Northwest total petroleum hydrocarbon-gas
Ou operable unit
pl
PCB polychlorinated biphenyl
PUREX Plutonium-Uranium Extraction (Plant)
QA quality assurance
QAPjP quality assurance project plan
QC quality « eck
RCRA Resource Conservation and Recovery Act of 1976
RESRAD RESidual RADioactivity (model)
RI remedial investigation
RI Report Remedial Investigation Report for the 200-MW-1 Miscellaneous
Waste Group Operable Unit, DOE/RL-2005-62
RL DOE Richland Operations Office
SAP sampling and analysis plan
SD standard deviation
STOMP subsurface transport over multiple phases



SVOA

Tri-Party Agreement
UFA

VOA

VOC

WAC

WIDS

Work Plan
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semivolatile organic analysis/analyte

Hanford Federal Facility Agreement and Consent Order
unsaturated flow apparatus

volatile organic analysis/analyte

volatile organic compound

Washington Administrative Code

Waste Information Data System

200-MW-1 Miscellaneous Waste Group Operable Unit RI/F'S Work
Plan, DOE/RL-2001-65
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METRIC CONVERSION CHART

Into Metric Units Out of Metric Units

If You Know Multiply By To Get If You Know Multiply By To Get
Length ength
inches 254 Millimeters I wallimeters 0.039 inches
inches 2.54 Centimeters centimeters 0.394 inches
feet 0.305 Meters meters 3.281 feet
yards 0914 Meters meters 1.094 yards
miles 1.609 Kilometers kilometers 0.621 miles
Area Area
sq. inches 6.452 sq. centimeters sq. centimeters 0.155 sq. inches
sq. feet 0.093 sq. meters sq. meters 10.76 sq. feet
sq. yards 0.0836 $q. meters sq. meters 1.196 sq. yards
sq. miles 2.6 sq. kilometers sq. kilometers 0.4 sq. miles
acres 0.405 Hectares hectares 2.47 acres
Mass (wei Mass (weight)
ounces 28.35 Grams grams 0.035 ounces
pounds 0.454 Kilograms kilograms 2.205 pounds
ton 0.907 metric ton metric ton 1.102 ton
Volume Volume
teaspoons 5 Milliliters milliliters 0.033 fluid ounces
tal spoons 15 Milliliters liters 2.1 pints
fluid ounces 30 Milliliters liters 1.057 quarts
cups 0.24 Liters liters 0.264 gallons
pints 0.47 Liters cubic meters 35315 cubic feet
quarts 0.95 Liters cubic meters 1.308 cubicy s
gallons 3.8 Liters
cubic feet 0.028 cubic meters
cubic yards 0.765 cubic meters
Temperature Temperature
Fahrenheit subtract 32, Celsius Celsius multiply by Fahrenheit
then 9/5, then add
multiply by 32
5/9
Radioactivity Radioactivity
picocuries 37 Millibecquerel millibecquerel 0.027 picocuries
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All four-digit numbers refer to SW-846, Test Methods for Evaluati  Solid Waste: Physical/Chermiul Methods, Third Edition; Final Update I1I-A. EPA Mcuwu £00.8 is found in EPA/600/4-91/010,
Methods for the Determination of Metals in Environmental Sampies.

P Calculated using air cleanup standards from WAC 173-340-750(3)(b)(ii)(B), “Cleanup Standards to Protect Air Quality,” “Method B Air Cleanup Levels,” “Standard Method B Air Cleanup Levels,”

~ “Human Health Protection,” “Carcinogens,” page 210, equation 750-2, with Washington State Department of Health mass loading of particulates in air of 10 g/m’.

' Cleanun value is less than Hanford Site soil background. Therefore, the soil background concentration is used as the preliminary action level.

¥Calcul | using standards for surface water protection (40 CFR 131, “W  r Quality Standards,” and WAC 173-201A-040, “Water Quality Standards for Surface Waters of the State of Washington,”
“Toxic Substances”) as inputs to the three-phase model for protection ot drinking water (WAC 173-340-747[4], February 12, 2001).

! Based on Method A values from WAC 173-340-900, Tables 740-1 and 745-1, amended February 12, 2001.

™ Value based on nickel or uranium soluble salts value.

" Because the calculated groundwater protection action level is less that soil detection limit, the calculated value is replaced with the target quantitation limit required of the laboratory.

° From Ecology ECY 97-602, Analytical Methods for Petroleum Hydrocarbons,” June 1997.

P From EPA/600/4-79/020, Methods for Chemical Analysis of Water and Wastes, March 1983.

1 ASTM D422, Standard Test Method for Particle-Size Analysis of Soils; ASTM D2216-98, Standard Test Method for Laboratory Determination of Water (Moisture) Content of Soil and Rock by Mass;

ASTM D2937, Standard Test Method for Density of Soil in Place by the Drive-Cylinder Method.

AEA = alpha energy analysis. GPC = gasp >rtional counter. NWTPH-D = Washington total petroleum hydrocarbon-diesel.

CVAA = cold vapor atomic absorption. IC = ion chromatography. NWTPH-G = Washington total petroleum hydrocarbon-gas.

GC = gas chromatograph. ICP = inductively coupled plasma. PCB = polychlorinated biphenyl.

GCMS = gas chromatograph/mass spectrometry. ICPMS = inductively coupled plasma mass spectrometer. ~RESRAD = RESidual RADioactivity (dose model) (ANL 2002).

GEA = gamma energy analysis. N/A = a cable. STOMP = Subsurface Transport Over Multiple Phases (PNNL-12028).
TBD = to be determined.

0 NOISIAHY L¥-9002-Td/40d
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2 4.2 Precision

Precision is a measure of the data spread when more than one measur  nt has | “en on
the same sample. Precision can be expressed as the relative percent difference for duplicate
measurements. An: tical precision requirements for fixed laboratory analyses are listed in
Tables 2a and 2b.

2.1.4.3 Detection Limits

Detection limits are functions of the analytical method used to provide the data and the quantity
of the sample available for analyses. Detection limits identified for the an: rtes for the soil and
QC samples are listed in Tables 2a and 2b (see Required Target Quantitation Limits columns on
the tables). The preliminary action levels are used to ensure that detection limits are established
to provide laborat. 7 data at low enough concentrations to assess potential action limits during
the feasibility study, where potential applicable or relevant and appropriate ret  rements are
identified.

“ 1.5 Speci: Training / Certification

Typical training or qualification requirements have been instituted by the Project Hanford
Management Contractor team to meet training requirements imposed by the Project [anford
Management Contract, regulations, DOE orders, contractor requirements documents, American
National Star irds Institute/American Society of Mechanical Engineers standards, Washington
Administrative Code, etc. For example:

e Training or qualification requirements needed by sampling personnel will be in
accordance with Hanford Site analytical quality requirements.

e Qualification requirements for radiological control technicians are established by the
Radiation Protection Program; radiological control technicians assigned to these activities
will be qualified through the prescribed training program and will undergo ongoing
training and qualification activities.

The environn  1tal health and safety trainu am provides workers with the knov dge and
skills necess _ to safely execute assigned No certification juirements are identified
for these activities. Field personnel typically will have completed the following training before
starting work:

e Occupational Safety and Health Administration 40-hour hazardous waste worker training
and supervised 24-hour hazardous waste site experience

o 8-hour hazardous waste worker refresher training (as  [uired)
e Hanford general employee radiation training

¢ Radiological worker training.

2-11
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A graded approach is used to ensure that workers receive a level of training that is commensurate
with their responsibilities and that complies with applicable DOE orders and government
regulations. Specialized employee training includes pre-job briefings, on-the-job training,
emergency preparedness, plan-of-the-day activities, and facility/worksite orientations.

Field personnel training records will be documented and kept on file by the training organization.

2.1.6 Documentation and Records

The Waste Site Remediation Task Lead ensures that the Field Team Lead, Samplers, and others
responsible for implementation of this SAP and QAPjP are provided with current copies of this
document and any revisions thereto.

ocumentation and records, regardless of medium or format, are controlled in accordance with
internal work requirements and processes that comprise a collection of document control systems
and processes that use a§ ded approach for the preparation, review, approval, distribution, use,
revision, storage/retention, retrieval, disposition, and protection of documents and records
generated or received in support of Fluor Hanford work.

All information pertinent to field sampling and analysis will be recorded in bound logbooks. The
sampling team will be responsible for recording all relevant sampling information in the
logbooks. Entries made in the logbook will be dated and signed by the individual who made the

entry.

Data collected through this sampling will support development and evaluation of remedi
alternatives through the feasibility study process for the 200-MW-1 OU. This ev: 1ation will be
documented in the feasibility study and summarized in the proposed plan. These documents will
be prepared in accordance with Comprehensive Environmental Response, Compensation, and
Liability Act of 1980 (CERCLA) requirements and guidance and with the Tri-Party Agreement.
In addition to the formal doct s, a contractor-level document will be produced to
summarize the field activities and to capture in a referenceable form the field screening and
geophysical data collected from the drilling activities. This field summary report will be
consistent with similar documents prepared for the other representative was sites in the
200-MW-1 OU. Additional data needs identified through a DQO process following receipt of
the 216-A-4 Crib data will be documented in a revision to this SAP.

Primary documents under the Tri-Party Agreement, such as the RI Report, feasibility study, and
proposed plan, will be submitted to the Administrative Record. All other documentation will be
prepared, approved, and maintained in accordance with RL and contractor requirements for these
processes.

2.2 DA \ GENERATION AND ACQUISITION
This section presents the requirements for sampling methods, sample handling and custody,

analytical metho ., and field and laboratory QC. Instrument calibration, maintenance supply
inspection, and data management requirements also are addressed.

2-12
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2.2.1 Samp g Process Design

Locatic ;ofso samples with depth are identified in this SAP (Figure 4). These represent
proposed locations and may be influenced by site-specific conditions such as limite sample
volume or inability to obtain a sample.

The field team will note in the daily field sampling log any instance when samples cannot be
collected because of field conditions; these events will be discussed in the follow-on CERCLA
documentation (e.g., the RI Report or feasibility study for the OU). Sample locations may be
adjusted based on visual or fiel screening methods that may indicate a better sample location to
meet the DQOs (su  as higher concentrations at a different depth or indication of increased
moisture or staining). Additional depth locations may be sampled based on the judgment of field
personnel and Waste Site Remediation Task Lead and the real-time field conditions. The
borehole location will be staked before the field engineer begins drilling. Minor changes in

sa le locations can be made and documented in the field. More significant anges in sample
locations that do not impact the DQQOs will require notification and approval « the Waste Site
Remediation Task Lead. Changes to sample locations that could result in imj :ts to meeting the
DQOs will require RL and EPA concurrence. Sample design specifications are presented in
~.apter 3.0.

2.2.2 Samplii  Methods

Sampling method details are provided in Chapter 3.0. he sampling methods described are
based on approved sampling procedures which have been used for similar field characterization
ac sities. The sampling procedures are available for RL and EPA use.

Soil sam] : preservation, containers, sample mass and holding times for chemical and
radiological analytes of interest and physical property analysis are presented in Table 3. Final
sample collection requirements will be identified on the Sampling Authorization Form.

2.2.3 Sample Handling and Custody

Level I EPA pre-cleaned sample containers will be used for soil samples collected for chemical
and radiological analysis. Container sizes may vary depending on laboratory-specific
volumes/requirements for meeting analytical detection limits. If, however, the dose rate on the
outsic of a sample jar or the curie content exceeds levels acceptable by an off-site laboratory,
the sampling lead and Waste Site Remediation Task Lead can send smaller volumes to the
laboratory after consultation with Project Hanford Management Contractor S:  ple and Data
Management to determine acceptable volumes. Preliminary container types and volumes are
identified in Table 3. The final types and volumes will be indicated on the Sampling
Authorization Form.

2-13
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Figure 4. Approximate Sampling Intervals in the 216-A-4 Crib Borehole.

Sampling Time-Rock Lithofacies Lithology
interval Unit
- § Sand & Backfill
b4 Gravel Gravel to
o e 283150 e N\ ] Gravelly Sand
N H2 Sand Sand
B =] 42848 Dominated
— 50 Sequence Gravelly Sand
: Sand
100
B == 5
1225425 1t 2
— E Gravelly Sand
B k:
— 150 B
— 2
£
prosss: g
x
- Sand
e 200
_— 260-262.5 %
5 Gravelly Sand
— & Sand Gravel
2 Sand to Silt
— 782,6-205 % g —————
— o ¥3]
300 ox Cemented
— < £ sk Gravel
[}
o
£
s 4

NOTE: Grab samples will be
collected every 2.5 from the
borehole starting at 20’ below
ground surface.

Denotes split spoon samples.
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> number
e Sample collection date/time
Name of person collecting the sample
e Ani ssisrc lired
e Preservation method (if applicable).

A custody seal (i.e., evidence tape) will be affixed to the lid of each sample jar or to the bag
containing v¢ itile organic analysis samples in such a way as to indicate potential tampering with
the sample. The container seal will be inscribed with the sampler’s initials and the date.

2.24  aboratory Sample Custody

Sample custody during laboratory analysis is addressed in the applicable laboratory standard
operating procedures that ensure the maintenance of sample integrity and identification
throughout the analytical process.

All information pertinent to field sampling and analysis will be recorded in field checklists and
bound logbooks in accordance with existing sample collection protocols. The sampling team
will be responsible for recording all relevant sampling information. Entries made in the logbook
will be da | and signed by the individual who made the entry. Program requ :ments for
managing the generation, identification, transfer, protection, storage, retention, retrieval, and
disposition of records by the Project Hanford Management Contractor also will be followed.

Sample custody will be maintained in accordance with existing Hanford Site protocols. The
custody of samples will be maintained from the time the samples are collected until the ultimate
disposal of the samples. A chain-of-custody record will be initiated in the fie at the time of
sampling and will accompany each set of samples shipped to any laboratory. Wire or laminated
water-proof tape will be used to seal the coolers. The analyses requested for each sample w be
indicated on the accompanying chain-of-custody form. Chain-of-custody procedures will be

fo wed throughout sample collection, transfer, analysis, and disposal to ensure that sample
integrity is maintained. Each time the responsibility changes for the custody « the sample, the
new and previous custodians will sign the record and note the date and time. The sampler will
make a copy of the signed record before samp shipment and will transmit the ¢ /7 to Project
Hanford Management Contractor Sample and Data Management within 48 hours of shipping.

The radiological control technician will measure both the contamination levels on the outside of
each sample jar and the dose  ¢s on each sample jar. The radiological control technician also
will measure the radiological activity on the outside of the sample container (through the
container) and will document the highest contact radiological reading in millirem per hour. This
information, along with other data, will be used to select proper packaging, marking, labeling,
and shipping paperwork in accordance with U.S. Department of Transportation regulations

(49 CFR, “Transportation”) and to verify that the sample can be received by the an: rtical
laboratory in accordance with the laboratory’s acceptance criteria. The sampler will send copies
of the shipping documentation to Project Hanford Management Contractor Sample and Data
Management within 48 hours of shipping.

2-17
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As a general rule, samples with activities of <1 mR/h will be shipped to an off-site laboratory.
Samples with activities between 1 mR/h and 10 mR/h may be shipped to an off-site laboratory.
Samples with dose rates in this range will be evaluated on a case-by-case basis by Project
Hanford Management Contractor Sample and Data Manag, ient. Samples with activities of
>10 mR/h will be sent to an on-site laboratory arranged for by Sample and Data Management.

2.2.5 Analytical Methods

Analytical parameters and methods are listed in Tables 2a and 2b. These analytical methods are
controlled in accordance with the laboratory’s Quality Assurance Plan and the requirements of
this QAPjP.

Laboratories providing analytical services in support of this SAP will be responsible for
establishing a corrective action program that addresses the following:

Evaluation of impacts of laboratory QC failures on data quality
Root cause analysis of QC failures

Evaluation of recurring conditions that are adverse to quality
Trend analysis of quality-affecting problems

Implementation of a quality improvement process

Control of nonconforming materials that may affect data quality.

Implementation of these corrective action processes will be evaluated as part of yearly laboratory
audits by Hanford Site contractors or by DOE.

Communications with the laboratory will be managed by the Sample and Data Management
organization. Sample and Data Management will be responsible for communicating status,
issues, corrective actions, and other pertinent laboratory information to the Waste Site
Remediation Task Lead and the Waste Site Remediation Manager.

2.2.6 Quality Control

When field sampling is performed, field QC procedures will be followed that prevent the cross-
contamination of sampling equipment, sample bottles, and other equipment that could
compromise sample integrity.

Field QC samples will be collected to evaluate the potential for cross-contamination and
laboratory performance. Field QC for sampling under this SAP will require the collection of
field duplicates, fiel splits, equipment rinsate blanks, and trip blank samples. The QC samples
and the required frequency for collection are described in this section. The QC samples will be
collected as part of the verification and confirmatory sampling activities.

The collection of QC samples for on-site measurements is not applicable to field-screening

techniques described in this SAP. Field-screening instrumentation will be calibrated and
controlled as discussed in Sections 2.2.7 and 2.2.8, as applicable.

2-18
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Step 2. Ci¢ duct a Preliminary Data Review. In this step, a comparison is made between the
actual QA/QC achieved (e.g., detection limits, precision, accuracy) and the requirements
determined during the DQO process. Any significant deviations will be documented. Basic
statistics will be calculated frc  the analytical data at this point, as appropriate to the data set,
including an evaluation of the distribution of the data and in accordance with the DQOs.

Step 3. Select the Statistical Test. Using the data evaluated in Step 2, an appropriate statistical
hypothesis test is selected and justified.

Step 4. Ve Yy the Assumptions. In this step, the validity of the data analyses is assessed by
determining if the data support the underlying assumptions necessary for the ¢ lyses or if the
data set ust be modified (e.g., transposed, augmented with additional data) before further
analysis. If one or more assumptions are questioned, Step 3 is repeated.

Step 5. Draw Conclusions from the Data. The statistical test is applied in this step, and the
results either reject the null hypothesis or fail to reject the null hypothesis. If the latter is true,
the data should be analyzed further. If the null hypothesis is rejected, the overall performance of
the sampling design should be evaluated by performing a statistical power calculation to assess
the adequacy of the sampling des™ 1.

2-25
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volumes will be collected in each sample jar. If sample volume appears low, then the samples
will be collected (minimum volumes) according to the priority presented in Table 3. Volatile
organic analyte samples are collected first. The rest of the soil sample is then transferred to a
pre-cleaned, stainless steel mixing bowl, homogenized, and then containerized. Radiological and
nonradiological samples always will take precedence over physical property samples.
Radiological and nonradiological analytes of interest are presented in Tables 2a and 2b.

Because the conceptual model for the crib has changed since the Work Plan (DOE/RL-2001-65)
was prepared, based on the data from the original borehole, the drive point, and the HRR survey
results, a revised sampling strategy will be used to evaluate the vadose zone at the crib. To gain
a better understanding of the distribution of mobile contaminants (e.g., Tc-99, uranium, nitrate,
nitrite, chromium, tritium, I-129), grab samples will be collected every 0.76 m (2.5 ft), starting at
6 m (20 ft) bgs. These samples will be analyzed using leaching techniques to extract the
contaminants, followed by analysis for the contaminants listed in Tables 5 and 6. Initially, each
3 m (10-ft) sample will be analyzed. These results will be reviewed, and additional analysis will
be performed using the 0.76 m (2.5-ft) samples in areas of elevated concentrations or to refine
the understanding of contaminant distribution.

Grab samples will be collected into jars directly from the drive barrel cuttings approximately
every 2.5 feet starting at 22.5 ft. A drive barrel is typically 5-10 ft. When the drive barrel is
removed from the borehole, the cuttings are placed in a plastic sleeve. The grab sample is
recovered from that sleeve. A grab sample consists of soil collected in a one liter glass or plastic
jar. Samples will be analyzed at an on-site laboratory using both water and acid to leach
contaminants from the soil. The leachate will be analyzed as identified in Table 6. The soil also
will be evaluated for gamma-emitting radionuclides and total carbon. These analyses were
performed on the borehole at the 216-B-26 Trench, which identified the Tc-99 concentrations in
the residual moisture in the soils. These analyses will provide more detailed information to
understand distribution and potential movement of mobile contaminants of potential concern and
to support future modeling, as needed.

Physical property samples will be collected fr  the borehole to provide site-specific values to
support RESidual RADioactivity (RESRAD) dose model (ANL 2002, RESRAD for Windows,
Version 6.21) or other modeling. Soil properties of interest are moisture content, grain-size
distribution, and soil density. Samples for soil density generally will be collected with a
split-spoon sampler equipped with four separate stainless steel or LEXAN liners'. Physical
property samples will be analyzed in accordance with American Society for Testing and
Materials methods. The physical property samples will be collected from lithologies that
represent the major facies in the vadose zone. The samples will be collected coincident with
nonradiological and radiological split-spoon sample intervals, where possible.

"LEXAN is a registered trademark of General Electric Company, New York, New York.
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5.0 MANAGEMENT OF INVESTIGATION-DERIVED WAST _

Waste generated by sampling activities will be managed consistent with the approved waste
control plan (WMP-20205) and subsequent revisions. Offsite laboratc s to be used for sample
alysis are licensed to mar :e and dispose of unused sample material. Returns from offsite
laboratories are not expected. = >wever, sample material om onsite or offsite laboratories will
1 managed as sample returns and will be dispositioned with the investigation-derived waste for

the waste site in accordance with the approved waste control plan.
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APPENDIX A

GEOP. (SICAL LOGS FOR THE 216-A-4 CRIB
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Spectral Gamma Loggsine Sy °

PP s

) Log Run Information:

WY U 1 2 3 4 5 4
Date 09/01/04 09/01/04 09/01/04 09/01/04 09/01/04 J
Logging Engineer Spatz Spatz Spatz Spatz Spatz
Start Depth (ft) 58.0° 49.0r 47.0° 11.0 8.0 \
Finish Depth (f) 48.0° 47.0° 10.0° 0 2.0
Count Time (sec) 20s 100 s 20s 100 s 1N0's
Live/Real R R R R R
Shield (Y/N) NA NA Ny NA NA
MSA interval Uy 1.00 1.0 e 1.0 1.0° J
f/min NA NA NA NA NA |
Pre-Verification DE321CAB DE321CAB DE321CAB DE321CAB DE321CAB
Start File DE321000 DE321012 DE321015 DE321053 DE321065
Finish File DE321011 DE321014 DE321052 DE321064 DE321071 |
Post-Verificauun DE321CAA | DE321CAA DE321CAA DE32ICAA DE32I1CAA }
Depth Return N/A N/A N/A ! 0 0
Error (in.) |
Comments High rate No fine gain High rate No fine gain Repeat interval
interval adjustments interval adjustment
made | made
High Rate L« ——“ng Svstem (H™" < ¥ ~~ ™~ "~ formation:
Log Run 6 7 8 9 10
Date 09/02/04 09/02/04 09/02/04 09/02/04 09/02/04
Logging Engineer Spatz Spatz Spatz Spatz Spatz
Start Depth (ft) 58.0' 52.00 4600 42.0 36.0
Finish Depth (ft) 520 46.0' 420 36.0 26.0'
Count Time (sec) 100s 300s 100 s 300s 1005
Live/Real R R R R R
Shield (Y/N) None None None None None
MSA Interval (ft) Lo 10 1.0 1.0 10
ft/min NA NA NA NA NA
Pre-Verification ACI09CAB | ACI09CAB ACIO9CAB | ACI09CAB AC109CAB
Start File AC109000 AC109007 AC109014 AC109019 AC109026
Finish File AC109006 AC109013 AC109018 ACI109025 AC109036
Minnd Mmuifiantion AC109CAA ACI09CAA ACI09CAA AC109CAA A("']OQCAA_‘
= (in) NA NA NA NA NA ‘
Comments No fine gawn | vo fine gain No fine gain 1 No fine gain No fine gain ‘
adjustment adjustment adjustment adjustment adjustment
made made made | made made
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The Gamma 4E system was next used to log C4176 at the 216-S-20 Crib on September 14. 2004. At that
time, contamination was detected on the sonde by the logging engineer. Radiological surveys on
September 15 found contamination on the wipes used to clean the logging sonde and cable and on the
gloves and clothing of a logging engineer. Subsequent investigation indicated that the contamination
originated in borehole C4671. A borehole swab detected contamination on the inside of the casing at
C4671. The passive neutron sonde and the external shield for the high rate logging sonde were also found
to be contaminated, and contamination was found on the drive head of the pushrig. Prior to logging
C4671. the Gamma 4E system had been used to log C3426 (299-W15-46) on August 31. 2004, Although
the upper part of this hole had penetrated significant contamination, the August 31 log event was performed
inside a second casing string, which was installed specifically to isolate subsurface contamination. Only
negligible levels of activity related to the 662 ke'V photopeak were observed in the pre-run and post-run
verification spectra at that borehole.

All available data indicate the presence of contamination on the inside of the casing at C4671 prior to
logging on September 1, 2004. Visual inspection with a borehole television camera on January 235
indicated that the casing appears to be intact and the bottom plug is in place. The source of the internal
contamination in C4671 is unknown. A more detailed discussion of the contamination incident is attached.

High rate logging was performed from 13 to 58 ft. Both the internal and external tungsten shields were
used from 16 to 27 fi (log runs 13 and 14) in the depth interval of highest gamma activity. The pre- and
post-verification measurements for the high rate system were acquired in the CS-137 verifier. SN 1013

The passive neutron log was run over the entire length of the borehole. This log detectsn  ons
originating from (o, #) reactions between alpha particles emitted by radioactive decay of heavy elements
and light elements such as oxygen in the soil. It is considered useful as a qualitative indicator of the
presence of transuranic (TRU) radionuclides.

C4671 was classified as “low risk,” and radiological support was not provided during logging operations.
High ambient levels of ’Cs activity were detected in the verifier both before and after logging operations.
This effectively masked the contamination on the sonde, and it was not discovered until the logging system
was next deploved at C4176, approximately two weeks later.

Analvsis Notes:

| Analyst: | McCain/Henwood | Date: | 2/10/05 | Reference: | GJIO-HGLP 1.6.3, Rev. 0 |

SGLS pre- and post-run verification spectra were collected in the Amersham verifier at the beginning and
end of each day. Both net count rate and FWHN were compared to verification criteria for gamma activity
at 609, 1461, and 2615 keV. Ing  ral, the spectra exhibited minor loss of efficiency and peak spreading,
particularly at higher gamma energies. Net count rates for the 609, 1461, and 2615 keV photopeaks were
7.4, 8.8. and 10.4 percent lower in the post-run verification, relative to the pre-run verification. Net count
rates for the 2615 peak were slightly below the lower control limit. but well within the 20% HASQARD
criteria.  Visual examination of the verification spectra indicated the detector is functioning normally, and
the results are provisionally accepted.

As noted above, unusually high levels of gamma activity at 662 keV were observed in both the pre- and
post-run verification spectra. Preliminary inspection indicated approximately the same count rate in both
spectra, and the activity was attributed to *’Cs contamination at or near the ground surface or “shine” from
nearby contamination. Closer inspection of the spectra indicated that overall detector efficiency declined
by about 7 to 10 percent between the pre- and post-run verification spectra. This degree of change over the
course of a day 1snot unusual. If the net count rate at 662 keV' is evaluated in terms of the decreasing
efficiency. a net increase of about 2.6 cps was observed. This supports the finding that the contamination
originated in borehole C4671.
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suggesting that the effects of internal ca:  contamination are much greater than that of sonde
contamination. The contamination observed at 55 ft (approximately 10° pCiig) probably represents the
highest level that can be attributed to internal contamination. The intense gamma activity at 20 ft strongly
suggests a relatively thin layer of extremely high levels of "Cs contamination. Even assuming that the
effects of internal casing contamination contribute to “apparent™ concentrations on the order of 10° to

10° pCisg. the effect on *’Cs levels at 20 ft would still be less than 1 percent.

The passive neutron log appears to have been affected by high gamma activity and should not be
considered a reliable indicator of TRU in this borehole. Careful examination of HRLS spectra at 20 ft fails
to show any gamma lines indicative of **°Pu or other transuranics. However, it is likely that the intense
radioactivity associated with *°Cs, as well as atlenuation in the tungsten shielding. would effectively mask
the presence of lower-energy pamma lines typical of TRU. HRLS spectra collected with both shields
exhibit low-energy gamma lines. which are attributed to the characteristic K, and K fluorescence lines for
tungsten.

The passive neutron log also exhibits a value of 10 cps at ground surface, decreasing to less than 0.1 cps at
3-ft depth. The source of this activity is not known. SGLS spectra from this depth range show no evidence
of gamma lines indicative of transuranic elements. For **Pu. the minimum detection limit is estimated to
be about 85,000 pCi/g. based on the 375 keV line.

Repeat logs for the SGLS demonstrate good repeatability for the natural radionuclides {1461, 1764, and
2614 keV). However, the repeat plot for *’Cs (662 ke V) shows an average decrease of approximately

34 percent in the repeat log relative to the original log. This discrepancy is highly unusual, and an effort
was made to assess the possible cause. In C4671. the repeat section was collected in the borehole interval
between 2 and 8 ft. The original log data were collected in run 4. which extended from 11 ft to ground
surface. The logging engineer immediately lowered the sonde to the 8-ft depth and logged the repeat
section from 8 ft to 2 ft. Time stamps on the field spectra files indicate that only 3 minutes elapsed from
the last measurement of run 4 at the ground surface (DE321064) and the first run of the repeat section
(DE321065). The elapsed time between the original measurement in the repeat interval (DE321056 at 8 {t)
and the last repeat measurement (DE321071 at 2 ft) is approximately 27 minutes. Within this time period,
loss of efficiency in the detector should have been negligible, and the agreement in natural radionuclides
supports this observation. Comparison of individual spectra also indicates that the only significant change
1s a loss of counts within the 662 keV photopeak. Collectively, these observations indicate that the detector
continued to function normally. and that at least some of the contamination on the sonde (or on the inside
of the casing within the repeat interval) was dislodged between completion of log run 4 and the beginning
of log run 5. The nature of this contamination, or the mechanism by which it was dislodged, is not known.

Repeat logs for the HRLS demonstrate excellent repeatability for the *"Cs measurement in the high activity
interval

Fecht KR.G.V. Last.and K.R  1ce. 1977 Evaluation of Scintillation Probe Profiles from 200 Area
Crib Monitoring Wells, ARH-S1-156, Atlantic Richfield Hanford Company, Richland, Washington.

Knoll, G F. 2000. Radiation Detection and Measurement, 3 Edition, New York, New York.
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Evaluation of Sonde Contamination Incident in Boreholes C4176 and C4671

troduction

On September 15, 2004, radioactive contamination was detected on the spectral gamma logging system
(SGLS) designated Gamma 4E while logging in borehole C4176, near the 216-S-20 Crib. Evaluation of
the log data showed that the sonde was contaminated with residual 7¢s, and that data collected in
borehole C4176 between 241 and 66 ft on September 14, 2004 are suspect. This incident prompted a
thorough investigation of recent log data to determine how the sonde became contaminated and to assess
any effect this contamination may have had on other borehole logs. This document summarizes findings
and provides recommendations to avoid future occurrences.

Ev~"-~‘ion of Log Data

Log data for borehole C4176 are shown in Figure 1. For discussion purposes, the logging activities are
broken down into three separate events, with individual runs within each event identified by letters. All log
runs were made with SGLS Gamma 4E.

Date Event Depth Interval
Avimet MK Ru.n l 53 _ O ft
DCPLGUIUTL L+ Run 2a 241 - 66 ft
September 15 Run 2b 87-521t
September 28 Run 3a 0-2351t
September 29 Run 3b 240.4 — 220 ft

Borehole C4176 was drilled with a cable tool rig in two stages, using telescoping casing to seal off
contamination in the upper vadose zone. In the first stage, 10-3/4-in. OD casing was set at 55 ft. The
borehole interval from O to 53 ft was logged on August 26, 2004 (Run 1). The SGLS detected high gamma
activity from 20 to 35 ft. *’Cs was detected at the ground surface and from 19to 53 ft. Neay : ground
surface. 131 pCr/g was detected at 1-ft depth. The maximum concentration of 3,540 pCi/g was detected at
24-ft depth. An additional peak was observed at 51 ft with a maximum concentration of 73 pCi/e. ®Co
was detected from 33 to 38 ft, with a maximum concentration of 1.4 pCi/g at 33 ft. Lesseram s of ®Co
were detected at 41 and 43 ft and from 50 to 52 ft. ®*™Pa (an indicator of anthropogenic **U) was detected
from 33 to 40 ft, with a maximum concentration of 201 pCi/g at 33 and 34 ft. It is likely that hnth Co and
3817 also exist with the high 37¢s interval from 20 to 33 ft, but they are not detected because ~ he intense
gamma activity associated with *"Cs. Fecht et al. (1977) reports Pu, Sr, *’Cs, ®°Co, and U as potential
contaminantsat  216-S-20 Crib.

¥7Cs was also detected in both the pre- and post-run verification spectra. This was attributed to “shine”
from surface contamination. This is a relatively common occurrence and the presence of a 662 keV peak
from "¥’Cs in the verification spectra was not considered unusual, especially since the log showed relatively
high values close to the surface.

An 8-5/8-in. OD casing was used to advance the borehole from 55 to 245 ft in depth. On

September 14, 2004, the hole was logged inside the 8-5/8-in. casing (Run 2a). Since the hole was
considered “low risk,” no attempt was made to swab the casing prior to | 1g. ¥7Cs was again detected
in the pre-run verification spectra, but this was not considered unusual since the counts were comparable to
those seen previously (3.72 cps, compared to 3.99 cps). The sonde was lowered to the bottom of the hole at
241 ft and logging proceeded upward to 66 ft. Significant *’Cs was noted at the bottom of the hole and in
all subsequent log spectra collected on that day, as well as in the post-run verification spectra (2.6 cps). A
well-defined peak was present at 662 ke'V in all spectra, and the net count rate for the 662-keV peak varied
from 2.5 to 7.1 ops, with a mean value of 3.4 cps. This is equivalent to a persistent apparent *’Cs
concentration on the order of 1.3 to 3.8 pCi/g, and is consistent with the net count rates of 3.7 and 2.6 cps
observed in the pre-run and post-run verification spectra.
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During the logging operation, the logging engineer wiped the cable as it was withdrawn from the borehole.
After approximately 60 ft of logging (sonde at about 180-ft depth), the logging engineer was replaced. The
sonde was withdrawn from the hole at the end of the day and a post-run verification spectrum was
collected. *’Cs was also noted in the post-run spectrum. The following day (September 15), a pre-run
verification spectra was collected and the sonde was lowered to a depth of 87 ft and logging proceeded
upward to 52 ft (Run 2b). The interval from 87 to 67 ft was labeled as a repeat section, since it had been
logged the previous day. While logging operations were underway, radiological control

technicians (RCTs) were notified to survey the wipes used to clean the cable, sonde, and centralizer from
the previous day. Contamination was found. The gloves of both logging engineers were also
contaminated. The sonde was left inside the borehole while a complete radiation survey of the logging
system was performed. When the sonde was removed from the borehole, the centralizer was contaminated.
A post-run verification spectra was not collected on this day because of the delay in removing the sonde
from the borehole. Evaluation of log data for September 15 (Run 2b) does not show evidence of sonde
contamination. Apparent *’Cs concentrations in the repeat interval are at or near the MDL of
approximately 0.2 to 0.3 pCi/g. A borehole swab in C4176 after the logging events did not detect any
evidence of contamination.

On September 28 and 29, 2004, borehole C4176 was re-logged after it had been determined that log data
collected on September 14 was affected by contamination on the sonde. Run 3a on September 28 extended
from the ground surface to 235 ft. After logging was completed, the cable was checked for contamination
as the sonde was withdrawn from the hole. None was found. Run 3b was made on September 29. In this
run, the sonde was allowed to touch bottom and the hole was logged from 240.4 to 220 ft. Total depth of
the hole was 240.4 ft on September 29, compared to 241.0 ft on September 14. Pre- and post-run
verification spectra collected on September 28 and 29 show only trace amounts of *’Cs. A background
spectrum collected prior to logging on September 29 also shows only minor *’Cs activity, which can be
attributed to “shine.” '*’Cs was detected at the bottom of the hole at an apparent concentration of 3.5 pCi/g.
This is very close to the value observed at the bottom of the hole on September 14. ®"Cs was also detected
from 231 to 233 ft, with a maximum concentration of about 0.6 pCu/g, and from 156 to 157 ft, with a
maximum concentration of about 0.33 pCi/g. The peak from 156 to 157 ft corresponds to an increase in
B37Cs observed on the September 14 log.

™o -*]e Source of Contr —*nation

When the sonde was examined after logging on September 13, sandy material on the centralizer was found
to be contaminated. This material most likely originated from borehole C4176, and it is likely that
contaminated material was encountered near the bottom of the hole. Material lost from the drive barrel
during sampling may have contributed to low levels of intemal contamination in C4176. Both the
“contaminated” SGLS log on September 14 and the repeat log on September 28 consistently detected *’Cs
at the bottom of the hole and from 156 to 157 ft.

Prior to logging at C4176, Gamma 4E had most rece v been used to log borehole C4671 on

September 1, 2004. This was a direct push tube (DF1 ) installed at the 216-A-4 Crib. It was installed
approximately 4 ft away from borehole C4560, which had been suspended after unanticipated levels of
subsurface cont  nation were encountered. C4671 was intended to investigate this contamination. It
consisted of a 6-in.-diameter heavy wall steel casing with a solid tip driven into the ground. Because of the
plug n the end of the casing, it was considered a “low risk™ borehole even though it was known to
penetrate significant contamination. *’Cs concentrations in excess of 236 million pCi/g were measured in
this borehole. This borehole was also logged with the high rate logging system and the passive neutron
logging system. Further investigation showed that the passive neutron sonde and the external shield for the
high rate logging system were also contaminated. A borehole swab in C4671 also indicated contamination.

From this information, 1t is concluded that the initial source of the sonde contamination was borehole
C4671. However. the possibility of internal contamination in borehole C4176 remains probable, even
though a borehole swab after logging operations failed to detect anything. Between logging events on
September 14 and September 15, the cable, sonde, and centralizer were cleaned. The wipes and other
material from this operation were bagged. When they were checked on September 15, contamination was
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When these spectra are examined, there is no evidence of a peak at 662 ke and the traces are not
considered statistically significant.

Conclusion and Recommendatic—-

Available evidence indicates the SGLS Gamma 4E sonde was most likely contaminated from logging
operations conducted in borehole C4671 on September 1. However. the contamination was not detected
because of high ’Cs concentrations throughout the borehole and very high “ambient” *'Cs activity at the
surface. Since C4671 was classified as “low risk,” no radiological survey was performed and the
contamination went undetected. When the sonde was next used on September 14 in borehole C4176, the
¥7Cs activity observed in the pre-run verification spectrum did not appear unreasonable for “shine.” but the
persistent level of 2.5 to 3 cps throughout the logged interval clearly indicated the sonde was contaminated,
and led the logging engineer to request a radiological survey of the wipes. Evaluation of verification
spectra and log data collected on September 13 and afterward shows that the contamination was removed
by routine wiping. and the sonde is no longer contaminated. Repeat logs in borehole C4176 indicate minor
37Cs concentrations from 157 to 158 ft and near the bottom of the hole. The presence of contamination
associated with fine-grained material on the centralizer after the log run on September 15 strongly suggests
the presence of contaminated material on the inside of the 8-5/8-in. casing in borehole C4176. Before
C4176 1s abandoned, a sample should be collected from the bottom of the borehole and analyzed for
comparison with the sandy material from the centralizer.

The relatively high background gamma activity at 662 keV effectively masked the presence of
contamination on the sonde. but Stoller logging personnel quickly detected it when the sonde was
next used.

Evaluation of verification spectra and log data collected since September 135 clearly shows that the sonde is
no longer contaminated. However. the fact that contamination was picked up in a “low risk™ borehole
strongly suggests that all boreholes should be swabbed prior to logging, regardless of risk category. Asan
added precaution, geophysical logging personnel should have radiation detection instruments available at
the logging site, so that suspected contaminated material can be more quickly - 1tified and reported.
These instruments are provided through the Grand Junction Office. It is not the intent to supplant the
existing radiation control program, but to provide a means for early warning in low-risk situations where
full-time RCT coverage 1s not practical.

10
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Log Run 1 2 Repeat 3
Pre-Verification AEO48CAB AEQ49CAB AEQ49CAB
Start File AE048000 AE049000 AE049012
Thmint AE048060 AE049011 ATnannan
n None AEO49CAA Al vronn
_ ror 0 N/A 0
in.)
Comments No fine gain No fine gain No fine gain
adjustment. adjustment. adjustment.

Log~- 7 Operation M~*~~-

Logging was conducted with a centralizer on the sonde. Logging data acquisition is referenced to the top
of casing. Before logging the borehole was swabbed by the Health Physics Technician (HPT); no
contamination was detected. An industrial hygiene technician checked for organic vapors at the well head
and reported no hazardous vapors. A repeat section was collected in this borehole to evaluate system
performance.

Analysis Notes:

| Analyst: | Henwood | Date: [ 04/21/05 | Reference: | GJO-HGLP 1.6.3 Rev. 0 |

Pre-run and post-run verifications for the logging system were performed before and after each day’s data
acquisition. The acceptance criteria were met. On April 7, 2005, the post-run verification spectra were
collected but inadvertently not saved to a disk.

A combined casing correction for 0.572-in -thick casing was applied to the log data between the ground
surface and 50 ft. Below 50 ft a correction for 0.322-in.-thick casing was applied.

SGLS spectra were processed in batch mode using APTEC SUPERVISOR to identify individual energy
peaks and determine count rates. Concentrations were calculated with an EXCEL worksheet template
identified as G1EOct(4 xls using efficiency functions and corrections for casing, water, and dead time as
determined from annual calibrations. No corrections for dead time or water were necessary.

Log Plot Notes:

Separate log plots are provided for the man-made radionuclides (*7Cs and *°Co) detected in the borehole,
naturally occurring radionuclides (“°K., U, #*Th [KUT]), a combination of man-made, KUT, and dead
time, and total gamma plotted with dead time. 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, cas  orrections, or water
corrections.

A plot of data acquired by Waste Management Federal Services Northwest in 1999, using the Radionuclide
Logging System (RLS), is shown that provides a comparison to the current SGLS data. An historical gross
gamma log acquired in 1963 (Additon et al. 1978) was re-digitized and included for comparison with the
current total gamma log data.

Repeat log sections for the naturally occurring and man-made radionuclides are also included.

Page 2
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Results and I~ “-~pretations:

B7Cs and ®Co were the man-made radionuclides detected in this borehole. *’Cs was detected in two
primary depth intervals between approximately 29 and 36 ft and between 64 and 91 ft. *"Cs was also
detected at approximately 1 pCi/g and below at a few other locations in the borehole. The maximum
concentration was measured at approximately 55 pCi/g at 65.5 ft.

®Co was detected between 29 and 54 ft and between 65 and 69 ft. The maximum concentration was
measured at 2 pCi/g at 45.5 ft.

The comparison of RLS and SGLS data indicates good agreement and suggests no contaminant movement
has occurred since 1999.

The historical gross gamma log showed elevated gamma activity between 28 and 45 ft. At the time of
logging in 1963, the borehole was only 50 ft deep. *’Cs and ®Co were detected in this interval in 2005.

The repeat sections generally indicate good agreement of the naturally occurring KUT and man-made
radionuclides.

References:

Additon, MK, K.R. Fecht, T.L. Jones, and G.V. Last, 1978. Scimtillation Probe Profiles From 200 East
Area Crib Monitoring Wells, RHO-LD-28, Rockwell Hanford Operations, Richland, Washington.

' GWL - groundwater level
> HWIS — Hanford Wells Information System
? N/A — not applicable
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APPENDIX B
WASTE SOURCES AND DISCHARGES

B1.0 BACKGROUND

Several attempts to drill a borehole into the 216-A-4 Crib south of the Plutonium-Uranium
Extraction (PUREX) Plant in the 200 East Area of the Hanford Site were stopped in May 2005
beci se of unexpectedly high radiation dose readings — apparently from '*’Cs and *Sr — in soils
pulled from the borehole. Following the May 2005 work stoppage, historical design information
and processing reports were reviewed to determine if discharges that could  :c for higher
levels of '*’Cs and *°Sr were made to the 216-A-4 Crib other than those reported in the
references used to develop DOE/RL-2001-65, 200-MW-1 Miscellaneous Waste Group Operable
Unit RI/FS Work Plan (200-MW-1 OU Work Plan); see Table B-1.

B1 PRELIMINARY CONTAMINANT
INVENTORY DATA

. 0-] W-1 OU Work Plan estimated the major contaminant inventory in the crib based on
I IS summary investigation reports, as shown in Table B-1. The contaminants reported in
prior inves 1ations also are shown. Some reports contain information on minor contaminants

that were not carried forward in the 200-MW-1 OU Work Plan, but the major contaminants of
concern generally are consi ntly included.’

B1.2 SOURCES OF DISCHARGES TO CRIBS

... 216-A-4 Crib operated from the start of PUF < operations in December 1955 through
December 1958 when it plugged and was taken out of service. = e 200-MW-1 OU Work Plan
states that the crib received discharges from the following sources:

UREX ventilation fans (bearings, condensate, and control house drainage)

o 291A001 and 291A Stack (stack, liner, sampler, filter, and plenum drain: _ :)

e PUREX laboratory low-activity waste from the 202-A-U3 and 202-A-U4 Neutralization
Tanks (TK-U3 and TK-U4)

e 241-A-151 Diversion Box drain.

' The difference in total Beta discharged isn’t readily calculable without additional information on assumptions used
in the radioactive discharge reports that were prepared during actual operations. Based on approximated total beta
composition and decay estimates from PUREX wastes, the values agree within a factor of 2 to 3. Additionally, it is
not ¢l if uranium discharges reported in DOE/RL-92-04, PUREX Plant Source Aggregate Area Management
Studv Report, and PNL-6456, Hazard Ranking System Evaluation of CERCLA Inactive Waste Sites at Hanford, are
consistent with other discharge data.
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HW-56972-DEL, 1958, Chemical Processing Department Monthly Report for July, 1958,
Hanford Atomic Products Operation, General Electric Company, Richland, Washington.

HW-57328-DEL, 1958, Chemical Processing Department Monthly Report for August, 1958,
Hanford Atomic roducts Operation, General Electric Company, Richland, Washington.

HW-57640-DEL, 1958, Chemical Processing Department Monthly Report for September, 1958,
Hanford Atomic Products Iperation, General Electric Company, Richland, Washington.

HW-58051-DEL, 1958, Chemical Processing Department Monthly Report for October, 1958,
Hanford Atomic Products Operation, General Electric Company, Richland, Washington.

HW-58305-DEL, 1958, Chemical Processing Department Monthly Report for November, 1958,
Hanford Atomic Products Oper: on, General ..ectric Company, Richland, Washington.

HW-58711-DEL, 1959, Chemical Processing Department Monthly Report for December, 1958,
Hanford Atomic Products Operation, General Electric Company, Richland, Washington.

HW-59079-DEL, 1959, Chemical Processing Department Monthly Report for January, 1959,
Hanford Atomic Products Operation, General Electric Company, Richland, Washington.

Other Sup~~-ting Data

1 W-74202, 1962, Scope Revision No. I PUREX Essential Waste Routing System (Project
CAC-970), Hanfo1  Atomic Products Operation, General Electric Company, Richland,
Washington.
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