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EXECUTIVE SUMMARY

This sampling and analysis plan defines the data-collection requirements for Phase 1 of a
treatability test designed to support remedy selection at the BC Cribs: iT I A 1 15
sites. The treatability test will assess field conditions related to removal, treatment, and disposal
of : surface contamination present in representative waste sites (as many as two trenches and

¢ ")wi” &t CCribs and Trenches Area waste sites.

The specific objective of the treatability test is to provide data that will support evaluation of the
partial removal, treatment, and disposal alternative action described in DOE/RL-2004-66,
Focused Feasibility Study for the BC Cribs and Trenches Area Waste Sites'. Following are the
specific data-collection objectives for the treatability test:

» Obtain additional characterization data for the BC Cribs and Trenches Area waste sites to
better define the nature and extent of contamination in the near-surface soil at @he waste

sites

"« Obtain data on the cost of conducting soil removal, treatment, and storage to support cost
estimates for this remedial-action alternative for all of the BC Cribs and Trenches Area

waste sites

« Correlate predicted dose information (obtained by modeling worker exposure using
preexcavation site-characterization data) to actual dose received during conduct of the

t tability test

» Enhance the removal, treatment, and disposal process to ensure that the dose to workers
remains as low as reasonably achievable while conducting this remedial-action

alternative

| DOE/RL-2004-66, Focused Feasibility Study for the BC Cribs and Trenches Area Waste Sites, Draft A,
U.S. Department of Energy, Richland Operations Office, Richland, Washington.
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Table 2-2. Analytical Performance Requirements for Radiological Laboratory
IMEASUTEITIENIES. 1.vvieeriiiiiierieiiereaererseeseesteseesnassssaeessessarssrsressussseanesssncessssanssaneesmesseans 2-7

Table 2-3. Sample Preservation, Container, and Holding Time Guidelines for
Radionuelidi oo s 0

Table 3-1. F ehole Locatior inthe 216-B-26 Trench. .. iiir s st seserssessesseesns ot

TERMS
/7T ARA as low as reasonably achievable
bgs below ground surface
CERCLA Comprehensive Environmental Response, Compensation, and Liability

Act of 1980
CFR Code of Federal Regulations
coc contaminant of concern
DOE U.S. Department of Energy
DPT direct-push technology
DQO data quality objective
DR decision rule
EPA U.S. Environmental Protection Agency
ERDF Environmental Restoration Disposal Facility
FFS focused feasibility study
G/P glass or plastic
GEA gamma energy analysis
GpC gas-proportional counter
HEIS Hanford Environmental Information System
HPGe high-purity germanium
LSC liquid scintillation counter
N/A not applicable
Nal sodium iodide
ouU o} able unit
QA quality assurance
QAP)P quality assurance project plan
QC quality control
RL DOE, Richland Operations Office
SAP sampling and analysis plan
SIM  soil-inventory model

Tri-Party Agreement Hanford Federal Facility Agreement and Consent Order,

Ecology et al., 1989, as amended
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Figure 1-1. Locations of the 200 West and 200 East Areas and the BC Cribs and Trenches Area
Waste Sites on the Hanford Site.
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Figure 1-3. Features of the BC Cribs and Trenches Area Waste Site
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Systematic random sampling was chosen in this situation to ensure that longitudinal variability
along the bottom of the trench is adequately determined. This samplingp® allows the data user
to determine how concentrations of contaminants vary along the bottom of the trench by
ensuring that no large areas of the trench bottom are left unrepresented in the sample.

To ensure that the sampling design represents the variability of concentrations associated with
lateral dispersion of contaminants, the measurements and samples will be collected from
boreholes that are = stalled at selected points along lines that are drawn perpendicular to the
centerline of the trench. The perpendicular lines will be drawn at systematic intervals
™ e 1-6). .o ensure randomness for the systematic intervals, the location of the first line
along which possible borehole locations will be randomly selected also must be selected

M y, and t naining 1" es will be * wn equal distances from the first hnc The dctzuls
of the selection of each borehole location are documented in Chapt: '

EY
-

boreholes will be installed.

At each borehole installed in the 216-B-26 Trench, gamma logging will be performed to provide
Cs-137 concentrations for each 15 ¢m (0.5-ft) interval. This will allow an estimate of the mean
concentration of the COCs in each 15 cm (0.5-t) layer of the soil beneath a trench.

Soil sampling will be performed at eight of the previously logged locations within the footprint
of the trench, excluding those locations associated with defining the berm positions. One of the
eight locations will be where the highest gamma logging data were collected; the other seven
will be randomly seler :d from the remaining twenty-three locations. Separate sampling holes
will be installed the same distance from the centerline of the trench as the selected logging hole
and approximately 0.4 m (16 in.) toward the center of tt section of the trench containing the
logging hole. From the location associated with the highest gamma logging data, samples will be
collected from the strata expected to exhibit the highest Cs-37 contamination and two more at
0.76 m (2.5 ft) intervals. From the seven randomly selected locations, three 15 cm (0.5-ft)
intervals will be selected, beginning at a depth randomly selected between approximately 3.0 m
(10 ft) bgs and 3.8 m (12.5 ft) bgs, and two more at 0.76 m (2.5 ft) intervals, to collect soil

sa ples. Soil samples collected from boreholes in the 216-B-26 Trench will be sent for
laboratory analysis for Cs-137 and Sr-90. The soil-sample analyses will be used to correlate Cs-
137 results obtained by gamma logging to those obtained in a laboratory and to provide Sr-90
concentrations that cannot be measured in the field.

The implementation of the random and adaptive-cluster-sampling design is detailed in
Chapter 3.0 of this S/ :

1-16
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2.0 QUALITY ASSURANCE PROJECT PLAN

The QAPjP establishes the quality requirements for environmental data collection, including
sampling, field measurements, and laboratory analysis. The QAPjP complies with the followit
requirements:

o DOE O 414.1C, Quality Assurance

« 10 CFR 830, Subpart A, “Quality Assurance Requirements”

EPA QA/K->.

The following sections describe the quality requirements and controls applicable to this SAP.

2.1 PROJECT MANAGEMENT

This section addresses the basic areas of project management and ensures that the project has
a defined goal, that the participants understand the goal and approach to use, and that the planned
outputs have been appropriately documented.

2.1.1 Project/Task Organization

Fluor Hanford, or its approved subcontractor, is responsible for collecting, packaging, and
shipping samples to the laboratory. Fluor Hanford will select a laboratory to perform the
analyses; the selected laboratory must conform to Hanford Site laboratory procedures (or
equivalent), as approved by RL and the EPA. Fluor Hanford is responsible for managing all
interfaces among subcontractors involved in executing the work described in this SAP. The
project organization is described in the subsections that follow and is shown in Figure 2-1.

2 * 1.1 Waste Site Remediation Manager

The Waste Site Remediation Manager provides oversight for all activities and coordinates with
RL, the regulators, and Fluor Hanford management in support of sampling activities. In
addition, the Waste Site Remediation Manager provides support to the Central Plateau Task Lead
to ensure that work is performed safely and cost effectively. The Waste Site ™ emediation
Manager maintains the approved QAP;P.

2.1.1.2 BC Cribs and Trenches Area Task Lead

The BC Cribs and Trenches Area Task Lead is responsible for direct management of sampling
documents and requirements, field activities, and subcontracted tasks. The BC Cribs and

T ches Area Task Lead ensures that the Field Team Lead, samplers, and others responsible for
implementation of the SAP and QAP;P are provided with current copies of this document and
any revisions thereto. Tt BC ~ ibs and Trench. Area Ta "' Lead works closely with the QA

2-1
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and Health and Safety organizations and the Field Team Lead to integrate these and the other
lead disciplines in plannir and implementing the scope “work. The BC Cribs and Tr :hes

r Taskl id rord v I | B : "
sampling activities. The BC Cribs and Trenches Area lask L.ead supports KL in coordinating
sampling activities with the regulators.

Figure 2-1. Project Organization.

Waste Site
Remediation
Manager
U ———— | e —
M Wasle : Field Team Radiological Sample and Data Health and
amLEademcn Lead Engincering Management Safety
Samplers L RCTs -—— Laboratory

“— Duaia Validation

2.1.1.3 Quality Assurance Engineer

The QA engineer is matrixed to the BC Cribs and Trenches Area Task Lead and is responsible
for QA on the project. Responsibilities include oversight of project QA requirements
implementation; review of project documents including DQO summary reports, SAPs, and the
QAP;P; and participation in QA assessments on sample collection and analysis activities,

as appropriate.

2.1.1.4 Environmental Compliance Officer

The Environmental Compliance Officer is matrixed to the BC Cribs and Trenches Area Task
Lead and provides technical oversight, direction, and acceptance of project and subcontracted
environmental work and develops appropriate mitigation measures with a goal of minimizing
adverse . sironmental impacts. The Environmental Compliance Officer also reviews plans,
procedures, and technical documents to ensure that all environmental requirements have been
addressed, identifies environmental issues that affect operations and develops cost-effective
solutions, and responds to environmental and regulatory issues or concerns raised by DOE and/or
regulatory agency staff.



o m7-14 Rev.

2.1.1.5 Waste Management Lead

The Waste Management Lead communicates policies and procedures and ensures project
compliance for storage, transportation, disposal, and waste tracking in a safe and cos ffective
mann . Other responsibilities include identifying waste manaj 1 it sampling/characterization
requirements to ensure regulatory compliance, and interpreting the characterization data to
generate waste designations, profiles, and other documents that confirm compliance with
waste-acceptance criteria.

2.1.1.6 1 Team Lead

] | 1 lecut 1c.
field characterization activities. Specific responsibilities include converting the sampling-design
requirements into field task instructions that provide specific direction for field activities.
Responsibilities also include directing training, mock-ups, and practice sessions with field
personnel to ensure that the sampling design is understood and can be performed as specified.
The f Field Team Lead communicates with the BC Cribs and Trenches Area Task Lead to
identify field constraints that could affect the sampling design. In addition, the Field Team Lead
directs the procurement and installation of materials and equipment needed to support field work.

The Field Team Lead oversees field sampling activities including sample collection and
packaging, provision of certified clean sampling bottles/containers, documentation of sampling
activities in controlled logbooks, chain-of-custody documentation, and packaging and
transportation of samples to the laboratory or shipping center.

2.1.1.7 Radiological Engineering

The Radiological Engineering organization is responsible for the radiological engineering and
health physics support for the project. Specific responsibilities include conducting
as-low-as-reasonably-achievable (ALARA) reviews, exposure and release modeling, and
radiological controls optimization for all work planning. In addition, radiological hazards are
identified and appropriate controls are implemented to maintain worker exposures to hazards at
ALARA levels. Radiological Engineering interfaces with the project health and safety
representative and plans and directs radiological control technician support for all activities.

2.1.1.8 Sample and Data Management

The Sample and Data Management organization selects the laboratories that perform the
analyses. This organization ensures that the laboratories conform to Hanford Site internal
laboratory QA requirements (or their equivalent), as approved by RL, the EPA, and the
Washington State Department of Ecology. Sample and Data Management receives the analytical
data from the laboratories, performs data entry into the Hanford Environmental Information
System (HEIS) database, and arranges for data validation.

2.1.1.9 Health and Safety

The Health and Safety organization’s responsibilities include coordination of industrial safety
and health support within the project, as carried out through health and safety plans, job-hazard

2-3
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2.1.4.2 Precision

Precision is a measure of the data spread when more than one measurement has been taken on
the same sample. Precision can be expressed as the relative percent difference for duplicate
measurements or relative standard deviation for replicate analyses.

2.1.4.3 Detection Limits

Detection limits are functions of the analytical method used to provide the data and the quantity
oftt mp" ai’ “efor

( i
accuracy requirements for each analysis to be performed) are summarized in Table 2-1 for field
measurements and Table 2-2 for laboratory analyses.

2.1.5 Special Training Certification

Traintng or certification requirements have been instituted by the Fluor Hanford team to meet the
training requirements imposed by the Fluor Hanford contract, regulations, DOE orders,
contractor requirements documents, American National Standards Institute/American Society of
Mechanical Engineers standards, the Washington Administrative Code, etc.

The Environmental Health and Safety Training Program provides workers with the knowledge
and skills necessary to safely execute assigned duties. Field personnel typically will have
completed the following training before starting work:

» Occupational Safety and Health Administration 40-Hour Hazardous Waste Worker
Training

o 8-Hour Hazardous Waste Worker Refresher Training (as required)
» Radiological Worker Training
o Hanford General Employee Training.

A graded approach is used to ensure that workers receive a level of training that is commensurate
with their responsibiliti  and that cc  slies 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.
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of field conditions. These events will be discussed in the follow-up borehole summary report.
Sample locations may be adjusted, based on visual or field-screening methods that may indicate
a better sampling location to meet the DQOs (e.g., higher concentrations at a different depth).
Additional locations may be sampled based on the judgment of field personnel and the BC Cribs
and Trenches A1 T. (Lead,b: ion: i field conditions. Additik s fus

regarding sample locations are found in Chapter 3.0 of this SAP.

222 Sa 1" gMethods

"1

|

I m
equipment, and sample handling. These practices include (1) steps to preclude cross
contamination of the sample by using disposable precleaned sampling equipment and (2) the
cleaning or decontamination of reusable sampling equipment, in accordance with internal
procedures that are consistent with EPA cleaning protocols. The Field Team Lead and the
BC Cribs and Trenches Area Task Lead are responsible for ensuring that all field procedures are
followed completely and that field personnel are trained adequately. The Field Team Lead and
the BC Cribs and Trenches Area Task Lead must document situations that may impair the
usability of the samples and/or data in the field logbook or on nonconformance report forms, in
accordance with internal corrective-action procedures, as appropriate. The Field Team Lead w™
note any deviations from the standard procedures for sample collection, COCs, sample transport,
or monitoring that occurs. The Field Team Lead also will be responsible for coordinating all
activities relating to the use of field monitoring equipment (e.g., dosimeters, industrial-hygiene
equipment). Field personnel will document in the logbook all noncompliant measurements taken
during field sampling. Ultimately, the BC Cribs and Trenches Area Task Lead will be
responsible for corrective action when a failure occurs in the sampling or measurement system,
for documenting all deviations from procedure, and for ensuring that immediate corrective
actions are applied to field activities. Problems with sample ¢ "' ction, custody or data
acquisition that adversely impact the quality of data or impair the ability to acquire data, or
failure to follow procedure, will be documented in accordance with internal corrective-action
procedures, as appropriate.

2.2.3 Sample Handling, Shipping, and Custody
Requirements

Level 1 EPA precleaned sample containers will be used for samples collected for radiological
analysis. Container sizes may vary, depending on laboratory-specific volumes/requirements for
meeting analytical detection limits. If, however, the dose rate on the outside of a sample jar or
the curie _ntent exceeds levels acceptable by the laboratory, the sampling lead and BC Cribs
and Trenches Area Task Lead can send smaller volumes to the laboratory after consultation with
Fluor Hanford Sample and Data Management to determine acceptable volumes. Sample
preservation, container, holding time requirements are provided in Table 2-3. Final sample
collection requirements will be identified on the Sampling Authorization Form.
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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. The QC samples and the requir

frequency for collection are described

in this section. The QC samples will be collected as part of the verification and confirmatory

samplir~ activities.

The collection of QC samples for onsite measurements is not applicable to the gamma logging
measurements described in this SAP. Field instrumentation will be calibrated and controlled as

discussed in Sections 2.2.7 and 2.2.8, as applicable.

specified in that reference.
2.2.6.1 Field Duplicates

Field duplicates are independent samples collected as cl
and time, taken from the same source, stored in separate
These samples are not to be homogenized together. Fie
regarding the variability of the measurement system atty
procedures, the sample matrix, and the precision of the

tical

: as possible to the same point in space
ntainers, and analyzed independently.
duplicates provide information

atable to the sample collection

lysis process.

Because previous characterization data show that the soil in the 216-B-26 Trench is quite
inhomogeneous, an anticipated high degree of variability was taken into account in the sampling

design. A sufficient number of samples will be collecte
sample. Therefore, no data use is associated with coloc
samples will be collected. For the BC Cribs and Trenct

0 establish the variability of the
«d field duplicates, and none of these
. Area waste site treatability test,

information to aid in the assessment of laboratory precision will be generated by having the

analytical laboratory conduct analyses of two aliquots f
of 5 percent of the tot: _ collected soil samples will be ar
for every 20 samples).

2.2.6.2 Equipment F 1sate Blanks

Equipment blanks typically are collected at the same fr:
collected and are used to verify the adequacy of sampli
procedures. Because the action levels associated with t
impact to decisions is not as great as in trace-level anal
will be demonstrated by smears and surveys similar to |
technicians for removal of equipment from contaminatj
2.2.6.3 Field Trans{ ' Blanks

Field transfer blanks (i.e., trip blanks) are not required,
- analyses is planned.

2-12

n a collected soil sample. A minimum
lyzed in duplicate (i.e., test one sample

lency that the duplicate samples are
equipment decontamination

; treatability test are relatively high, the
:s. Adequacy of equipment cleaning
ise conducted by radiological control

o

:cause no sampling for volatile organic
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2.2.7 Instrument / Equipment Testing, Inspection, and
Maintenance

All onsite environmental instruments will be tested, spected, and maintained in accordance
with the manufacturers’ operating instructions and in accordance with approved work packages.
Results from testing, inspection, and maintenance activities are documented in logbooks and/or
work packages.

Analvtical laboratory instruments and measuring eauioment are tested. insnected, andn n
ogical-field

Measurement and testing equipment used in the field or in the laboratory that directly affect the
quality of analytical data will be subject to preventive maintenance measures to minimize the
downtime of the measurement system. Laboratories and onsite measurement organizations must
maintain and calibrate their equipment. Maintenance requirements (e.g., parts lists and
documentation of routine maintenance) will be included in the individual laboratories and the
onsite organization’s QA plans or operating procedures (as appropriate). Calibration of
laboratory instruments will be performed in a manner consistent with SW-846 or with auditable
DOE Hanford Site-wide and contractual requirements. The calibration of radiological field
instruments is discussed in Section 2.2.8.

Consumables, supplies, and reagents will be reviewed in accordance with SW-846 requirements
and will be appropriate for their use. Note that cc “amination is monitored using the QC sample
process discussed in Section 2.2.

2.2.8 Instrument/ Equipment Calibration and
Frequency

All onsite environmental instruments are calibrated in accordance with the manufacturers’
operating instructions, internal work requirements and processes, and/or work packages that
provide direction for equipment calibration or verification of accuracy by analytical methods.
The results from all instrument-calibration activities are recorded in logbooks and/or work
packages.

Equipment expected to be used includes a sodium-iodide (Nal) detector gamma logging system
(for small-diameter boreholes) and various portable radiation-control monitoring equipment.
The borehole gamma logging equipment is calibrated (at least) annually on the Hanford Site
calibration models located near the weather station. Portable radiation-control monitoring
equipment is calibrated by the Pacific Northwest National Laboratory.

Analytical-laboratory instruments and measuring equipment are calibrated in accordance with
the laboratories’ QA plans. Calibration of radiological-field survey instruments on the Hanford
Site is performed under contract by Pacific Northwest National Laboratory on ana  ual basis, :
specified in their program documentation. Field instrumentation, calibration, and QA checks
will be performed in accordance with the followir~

2-13
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work evolution, or if additional guidance is needed to complete certain tasks, an appropriate
work package will be developed to adequately control the activities. Examples of the sample
teams’ requirements include activities « ‘ated with the following:

Chain-of- istody/sample analysis requests

Project and sample identification for sampling :  vi
Control of certificates of analysis

Logbooks and checklists

~Jmple packaging and shipping.

Approved work control packa;, .andp ‘edu __ will be used to document radiological
n wl P
for field radiological data incluae we 10110WINg:

» Instructions regarding the minimum requirements for documenting radiological controls
information in accordance with 10 CFR 835, “Occupational Radiation Protection”

+ Instructions for managing the identification, creation, review, approval, storage, transfer,
and retrieval of Hanford Site radiological records

» The minimum standards and practices necessary for preparing, performing, and retaining
radiological-related records

+ Indoctrination of personnel on the development and implementation of survey/sample
plans

« The requirements associated with preparing and transporting regulated material.

Data will be cross-referenced between laboratory analytical data and radiation measurements to
facilitate interpretation of the investigation results. Errors reported by the laboratories are
reported to the Se  ple M ag ent Project 7 )ordinator, who initiates a Sample Disposition
Record. This process is used to document analytical errors and to establish resolution with the
BC Cribs and Trenches Area Task Lead.

2.3  ASSESSMENT / OVERSIGHT

Assessment and oversight activities evaluate the effectiveness of project implementation and
associated QA and QC activities. The purpose of assessment is to ensure that the QAP}P is
implemented as prescribed.

2.3.1 Assessments and Response Action
The Fluor Hanford QA group may conduct random surveillank  and assessments to verify

compliance with fl i aents itlined in this SAP, project work packages, the project
quality management plan, procedures, and regulatory requirements.

2-15
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from node 5s on the first and last node lines (i.e. the closest node lines to the berm) in the middle
section of the trench (Figure 3-2). These boreholes will be installed in the direction toward the
berm until the condition of a Cs-137 concentration greater than 750 pCi/g in the 0 to 4.6 m (0 to
15 ft) =~ interval is not met. The BC Cribs and Trenches Area Task Lead will determine
whether concentrations measu . slightly high¢ than 750 pCi/g within the first 4.6 (¢ fi)t
are close enough to define the lateral extent of contamination or if additional boreholes are
required in directions toward the berms.

3-6
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4.0 HEALTH AND SAFETY PLAN

All field operations will be performed in accordance with appropriate health and safety
r  ements and procedures. In adc..ion, appropriate documentation will be prepared that will
further control site operations. This documentation will include an activity job-hazard analysis, a
site-specific health and safety plan, and applicable radiological work permi’  Work will be
performed in accordance with the site-specific health and safety plans and applicable radiological
work permits. The sampling procedures and associated activities will take into consideration

% re v ic i Icontamination-control techniques that will minimize the exposure to the
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5.0 MANAGEMENT OF INVESTIGATION-DERIVED WASTE

Investigation-derived waste generated by characterization activities will be managed in
accordance with SGW-34277, Waste Control Plan for the BC ~ -ib Area in the 200-BC-1 OU.
This plan has been prepared to implement the requiremen  of the Washing 1 State Department
of Ecology, found in Ecology et al., 1999, “Environmental toration Program Strategy for
Management of Investigation Derived Waste.”
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