WA7890008967
Hanford Facility RCRA Permit Dangerous Waste Portion

INTEGRATED DISPOSAL FACILITY
ADDENDUM HA
SAMPLING AND ANALYSIS PLAN

CHANGE CONTROL LOG

Change Control Logs ensure that changes to this unit are performed in a methodical, controlled,
coordinated, and transparent manner. Each unit addendum will have its own change control log with a
modification history table. The “Modification Number” represents Ecology’s method for tracking the
different versions of the permit. This log will serve as an up to date record of modifications and version
history of the unit.

Modification History Table

Modification Date Modification Number

05/30/2023 8C.2023.1F

Change Control Log Integrated Disposal Facility



WA7890008967
Hanford Facility RCRA Permit Dangerous Waste Portion

This page intentionally left blank.

Change Control Log Integrated Disposal Facility



OO WN -

INTEGRATED DISPOSAL FACILITY
APPENDIX HA
SAMPLING AND ANALYSIS PLAN

Appendix HA.i

WA7890008967
Integrated Disposal Facility



g~ wWNPE

This page intentionally left blank.

Appendix HA.ii

WA7890008967
Integrated Disposal Facility



© 00 N Ok wWNE

W W W W W W WNDNNRNDNRNDNDRNDRNDNDDNDIERERR PR B P P P R
o 0 B @O NP & © o N o 00 WN PR O © 00N o 00 w N P O

WA7890008967
Integrated Disposal Facility

APPENDIX HA
SAMPLING AND ANALYSIS PLAN

TABLE OF CONTENTS

HA.1
HA.1.1
HA.1.2
HA.2
HA.2.1
HA2.1.1
HA2.12
HA2.13
HA2.14
HA.2.2
HA22.1
HA2.2.2
HA2.23
HA.2.2.4
HA225
HA.2.2.6
HA.2.2.7
HA2.2.38
HA.2.29
HA.2.3
HA.23.1
HA.2.3.2
HA.2.4
HA2.4.1
HA.2.4.2
HA.243
HA.3
HA.3.1
HA.3.2
HA.3.3

INEFOUUCTION ...ttt bbb bbbt bttt nb e 7
Project SCoOpe and ODJECHIVE ......cvoiviiiciccce sttt are s 7
ProOJECt SCHEAUIE......eiieiece e ee e ee e reenes 7
Quality ASSUIaNCe ProjeCt PIan ........ccooiiiiiei et 7
Project ManAQEIMENT ..........oiiiiiiieeiei ettt b bbbt b 8
Project/Task OrganizZation ...........ccceueiiireieieise e e 8
Quality ODJeCtiVes and CrITEIIA .........cuoirerieiriii e 10
Special Training/CertifiCation.........ccccce v 10
DOCUMENES aN0 RECOIUS ......oveiiiviiieiece ettt 15
Data Generation and ACQUISITION .........c.cciiieiiiiiiii e e 19
Analytical Methods ReqUIFEMENTS.........ccccveiieeieeie e 19
Field Analytical MEthodS...........coviiiiiiicec s 24
QUATIEY CONTIOL ... 24
Measurement EQUIPMENT .......coiiiiieieiiiit e 27
Instrument and Equipment Testing, Inspection, and Maintenance..........c.ccccoevecvevevennnns 27
Instrument/Equipment Calibration and FreqUENCY ..........cccveiiieeieeie s 27
Inspection/Acceptance of Supplies and Consumables...........cccccveveveiiiie e 28
NONAIFECt MEASUIBIMENTS ......evieiie ettt sttt sttt se e e eees 28
=Y Y = Vg 1o T 0 1= | PO 28
ASSESSMENT AN OVEISIGNT ...ttt 28
AssessMents and RESPONSE ACTIONS. .......ccuireiiiiirierieieieese e 28
Reports 10 ManagemMENT ..........cooviieie e 29
Data Review and UsSability ..........cccccoveiiiiiiiiici s 29
Data Review and VerifiCation...........ccooiiiiiiiieiie e 29
Data Validation ........coooioiiiee e e 29
Data QUAlItY ASSESSMENT.......ueciieeiieeie et re e e e te e te e sre e sre e sreesreesreesreesree e 30
Field SAamPliNg PIaN ..o 30
SAMPIING DBSIGN ...ttt bbbt b e 30
Sample Location, Frequency, and CONSItUENTS..........cccvvvereieieeiese e 31
SAMPING MELNOAS ...t 34

Appendix HA.iii



© 00 N O O A WO N B

N DN DD N DN NN DN P PP PR R R R
oo O A WON P O ©O 00 N o O WOWDN O

WA7890008967
Integrated Disposal Facility

HA.3.3.1 SO SAMPIING . e e et be e 34
HA.3.3.2 Sample Containers, Preservation, and Holding Time Requirements.............cccocovrvennen. 34
HA.3.33 Decontamination of Sampling EQUIPMENT..........ccoiiiiiiiiiiee e 35
HA.3.4 Documentation of Field ACHVILIES.......cccoviieiiiiiii e 36
HA.3.5 Calibration of Field EQUIPMENT ........ccooiiiiiiiiic e 37
HA.3.6 SAMPIE HANAIING.......eoieecece e sne e 37
HA.3.6.1 COMEAINETS ..ttt ettt b bbbt b e b bt e bbb bt b et nn e 37
HA.3.6.2 Container LabEIING........cccviiiiieie e 38
HA.3.6.3 SAMPIE CUSLOAY ...ttt st ste et e e stesneeneennesne e 38
HA.3.64 SamMPIe TranSPOITATION .......ccveviieieiiest e 39
HA .4 Management Of WAASTE .........cviiiieeee s 39
HA.S R CT o] =] TSR 39
FIGURES

Figure HA-L Project Organization............ccceieiieieie it st sre st e e tesva et s te e e testestaesaesaestaenaesresren 8
Figure HA-2 Grid Sample Locations for the Storage and Treatment Pads.........ccccccevevevvevivcie v cvee e, 33
TABLES

Table HA-1 Data QUality INICALOIS. ......ccviiiiiiiiiei e 11
Table HA-2 Tri-Party Agreement Change Control for Sampling Projects .........cccccovoviienenciniencnesnn 17
Table HA-3 Analytical Performance Requirements for Laboratory Measurements..........cccocoovvevevieiennnns 20
Table HA-4 Field and Laboratory Quality Control REQUIFEMENLES .........cccecveiviiiiieicie e 24
Table HA-5 Visual Sample Plan Parameter INPULS .........coviiiieiiieciece et s 32
Table HA-6 Sample Preservation and Holding Time Requirements for Soil Samples..........ccccccceeinrneee 34

Appendix HA.iv



WA7890008967
Integrated Disposal Facility

TERMS
DOE U.S. Department of Energy
DOE-RL U.S. Department of Energy, Richland Operations Office
DOT U.S. Department of Transportation
DQA Data quality assessment
DQI Data quality indicator
DQO Data quality objective
EB Equipment blank
Ecology Washington State Department of Ecology
EPA U.S. Environmental Protection Agency
FSP Field sampling plan
FTB Full trip blank
FWS Field work supervisor
FXR Field transfer blank
HASQARD Hanford Analytical Services Quality Assurance Requirements Document
HEIS Hanford Environmental Information System
IATA International Air Transportation Association
IDF Integrated Disposal Facility
MB Method blank
MS Matrix spike
MSD Matrix spike duplicate
MTCA Model Toxics Control Act
QA Quality assurance
QAPjP Quality assurance project plan
QC Quality control
SAP Sampling and analysis plan
SMR Sample Management and Reporting
SPLIT Field split sample
SUR Surrogate

Tri-Party Agreement

Hanford Federal Facility Agreement and Consent Order

VOC

Volatile organic compound

VSP

Visual Sample Plan
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HA.1 INTRODUCTION

This Sampling and Analysis Plan (SAP) has been prepared to support clean closure of the Integrated
Disposal Facility (IDF) storage and treatment pads, as described in Addendum H, “Closure Plan.” The
IDF is located in the 200 East Area of the Hanford Site, west of the Waste Treatment and Immaobilization
Plant (WTP). The IDF is an Operating Unit Group that contains four dangerous waste management units
(DWMUs): Disposal Cells 1 and 2, the Storage Pad, and the Treatment Pad. Two of these DWMUSs, the
Storage Pad and the Treatment Pad, will be clean closed in accordance with this SAP. The two disposal
cells will be closed with an approved landfill cover; therefore, no sampling will be described for these
DWMUs.

HA.1.1 Project Scope and Objective

Closure of the storage and treatment pads consists of removal of the pads followed by verification
sampling of the soil surrounding and beneath the pads. A description of the storage and treatment pads
can be found in Section H.1.1.1 of Addendum H.

Sampling and analysis of the soil will be conducted to confirm that clean closure levels in the soil have
been achieved. The SAP provides the sampling design and assumptions. The sampling design includes
input parameters used to determine the number and location of samples. The objective of this SAP is to
confirm the absence of dangerous waste constituents” at concentrations above the closure performance
standards established in Table HA-3. This objective was identified using the data quality objective (DQO)
process.

The dangerous waste constituents that require verification to meet clean closure standards are derived
from the constituent waste codes contained in Addendum A, “Part A Form” and Addendum C,
“Process Information.” Table H-1 from Addendum H identifies the list of constituents to be analyzed to
support clean closure at the storage and treatment pads.

HA.1.2 Project Schedule

Verification sampling and analysis will be performed in accordance with the schedule provided in
Section H.6 of Addendum H.

HA.2 QUALITY ASSURANCE PROJECT PLAN

The quality assurance project plan (QAP]jP) provided in this addendum establishes the quality
requirements for environmental data collection. It includes planning, implementation, and assessment of
sampling tasks, field measurements, laboratory analysis, and data review. This QAP]P describes the
applicable environmental data collection requirements and controls based on the quality assurance (QA)
elements found in the following:

e DOE/RL-96-68, Hanford Analytical Services Quality Assurance Requirements Document
(HASQARD).

e EPA/240/B-01/003, EPA Requirements for Quality Assurance Project Plans (U.S. Environmental
Protection Agency [EPA] QA/R-5).

e DoD/DOE, Department of Defense (DoD)/Department of Energy (DOE) Consolidated Quality
Systems Manual (QSM) for Environmental Laboratories.

1 . . . . .
Dangerous waste constituents refer to “dangerous waste or dangerous waste constituents or residues,” which are subject to the
numerical closure performance standards in Washington Administrative Code (WAC) 173-303-610(2)(b), Dangerous Waste
Regulations, Closure and post-closure.
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Section 7.8 of Ecology et al., 1989b, Hanford Federal Facility Agreement and Consent Order Action
Plan (hereinafter referred to as the Tri-Party Agreement Action Plan), requires that QA/quality control
(QC) and sampling and analysis activities specify the QA requirements for treatment, storage, and/or
disposal units, as well as for past-practice processes. This QAPjP also describes applicable requirements
and controls that are recommended in Washington State Department of Ecology (Ecology) Publication
No. 04-03-030, Guidelines for Preparing Quality Assurance Project Plans for Environmental Studies;
and EPA/240/R-02/009, Guidance for Quality Assurance Project Plans (EPA QA/G-5). This QAP]P is
intended to supplement the contractor’s environmental QA program plan.

This QAPjP is divided into four sections that describe the quality requirements and controls applicable to
this investigation: Project Management, Data Generation and Acquisition, Assessment and Oversight, and
Data Review and Usability.

HA.2.1 Project Management

This section addresses the aspects of project management to ensure that project roles and responsibilities
are defined. It also describes quality specifications, training, and management of project documents.

HA.2.1.1 Project/Task Organization

The DOE, Richland Operations Office (DOE-RL) is the lead agency for the investigation presented in this
SAP. Implementation of the SAP is performed via direction from DOE-RL to a contractor or approved
subcontractor who is responsible for planning, coordinating, collecting, preparing, packaging, and
shipping samples to the laboratory. In terms of sampling and characterization, the project organization is
described in the following sections and is shown graphically in Figure HA-1.

___ ] rrosEcTmanacer | _ _ | REGULATORY
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ENVIRONMENTAL
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LEAD AND REPORTING

CONTRACT
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Figure HA-1 Project Organization

HA.2.1.1.1 Regulatory Representative

The Ecology project manager is responsible for regulatory oversight of the storage and treatment pads
closure.
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HA.2.1.1.2 Project Manager and Technical Lead

The contractor Project Manager provides oversight of closure activities and coordinates with DOE-RL,
Ecology, and contract management.

The Project Manager (or designee) for the IDF closure sampling is responsible for direct management of
sampling documents and requirements, field activities, and subcontracted tasks. The Project Manager is
responsible for ensuring that project personnel are working to the approved closure plan in the permit and
for updating field personnel on changes.

The Project Manager works closely with Health and Safety and the Field Work Supervisor (FWS) to
integrate these and other lead disciplines in planning and implementing the work scope. The Project
Manager also coordinates with DOE-RL and the contractor management on all sampling activities. The
Project Manager supports DOE-RL in coordinating sampling activities with the Regulatory
Representative. In addition, the contractor Project Manager provides support to the Project Technical
Lead to ensure that work is performed safely and cost effectively.

HA.2.1.1.3 Environmental Compliance Officer

The contractor Environmental Compliance Officer provides technical oversight, direction, and acceptance
of project and subcontracted environmental work, and develops appropriate mitigation measures with a
goal of minimizing adverse environmental impacts.

HA.2.1.1.4 Health and Safety

The contractor Health and Safety organization is responsible for coordinating industrial safety and health
support within the project, as carried out through health and safety plans, job hazard analyses, and other
pertinent safety documents required by federal regulation or internal primary contractor work
requirements.

HA.2.1.1.5 Waste Services

The contractor Waste Management Lead communicates policies and protocols, and ensures project
compliance for storage, transportation, disposal, and waste tracking.

HA.2.1.1.6 Field Work Supervisor

The contractor FWS is responsible for planning and coordinating field sampling resources. The FWS
ensures that samplers are appropriately trained and available. Additional related responsibilities include
ensuring that the sampling design is achievable, understood, and can be performed as specified.

The FWS must document all deviations from procedures or other problems pertaining to sample
collection, chain-of-custody protocols, analytes, sample analysis, or sample transport. As appropriate,
such deviations or problems are documented in the field logbook or in nonconformance report forms in
accordance with internal corrective action procedures. The FWS is responsible for communicating field
corrective actions to the Project Manager and for ensuring that immediate corrective actions are applied to
field activities.

HA.2.1.1.7 Sample Management and Reporting

The contractor’s sample management and reporting (SMR) organization coordinates field sampling as
well as laboratory analytical work, ensuring that laboratories conform to HASQARD (DOE/RL-96-68), or
the equivalent at the time of closure. The sampling organization receives the analytical data from the
laboratories, enters data into the Hanford Environmental Information System (HEIS) database, and
arranges for data validation. The sampling organization is responsible for informing the Project Manager
of issues reported by the contract analytical laboratories.

Appendix HA.9
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HA.2.1.1.8 Contract Laboratories

The contract laboratories analyze samples in accordance with established procedures and provide
necessary sample reports and explanation of results in support of data validation.

HA.2.1.2 Quality Objectives and Criteria

The quality objective of this plan is to ensure the generation of analytical data of known and appropriate
quality that are acceptable and useful for decision making. In support of this objective, statistics and data
descriptors known as data quality indicators (DQIs) are used to determine the acceptability and utility of
data to the user. The principal DQIs are precision, accuracy, representativeness, comparability,
completeness, bias, and sensitivity. These DQIs are defined in Table HA-1.

Data quality is defined by the degree of rigor in the acceptance criteria assigned to the DQIs. Typically,
the acceptance criteria are set by the analytical method itself; however, project-specific requirements as
indicated by DQOs may result in more stringent acceptance criteria. The applicable QC guidelines, DQI
acceptance criteria, and levels of effort for assessing data quality are dictated by the intended use of the
data and the requirements of the analytical method. DQIs are evaluated during the data quality assessment
(DQA) process (Section HA.2.4.3).

HA.2.1.3 Special Training/Certification

A graded approach is used to ensure that workers receive a level of training commensurate with their
responsibilities that complies with applicable DOE orders and regulations. In coordination with line
management, the FWS will ensure that special training requirements for field personnel are met.

The contractor management team has instituted typical training requirements or qualifications to meet
training and qualification programs to satisfy multiple training drivers imposed by applicable Code of
Federal Regulations (CFR) and WAC requirements.

Training records are maintained for each employee in an electronic training record database. The
contractor’s training organization maintains the training records system. Line management will confirm
that an individual employee’s training is appropriate and up to date prior to the employee performing any
field work.
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Data Quality Definition? Determination Methodologies Corrective Actions
Indicator
Precision Precision measures the agreement among | Use the same analytical instrument | If duplicate data do not meet objective:

(field duplicates,
laboratory sample
duplicates, and matrix
spike duplicates)

a set of replicate measurements. Field
precision is assessed through the
collection and analysis of field duplicates.
Analytical precision is estimated by
duplicate/replicate analyses, usually on
laboratory control samples, spiked
samples, and/or field samples. The most
commonly used estimates of precision are
the relative standard deviation and, when
only two samples are available, the
relative percent difference.

to make repeated analyses on the
same sample.

Use the same method to make
repeated measurements of the same
sample within a single laboratory.

Acquire replicate field samples for
information on sample acquisition,
handling, shipping, storage,
preparation, and analytical
processes and measurements.

« Evaluate apparent cause (e.g., sample
heterogeneity).

« Request reanalysis or
re-measurement.

« Qualify the data before use.

Accuracy

(laboratory control
samples, matrix spikes,
surrogates, and tracers)

Accuracy is the closeness of a measured
result to an accepted reference value.
Accuracy is usually measured as a percent
recovery. Quality control analyses used to
measure accuracy include standard
recoveries, laboratory control samples,
spiked samples, and surrogates.

Analyze a reference material or
reanalyze a sample to which a
material of known concentration or
amount of pollutant has been added
(a spiked sample).

If recovery does not meet objective:
« Qualify the data before use.

« Request reanalysis or re-
measurement.

Representativeness
(field duplicates)

Sample representativeness expresses the
degree to which data accurately and
precisely represent a characteristic of a
population, parameter variations at a
sampling point, a process condition, or an
environmental condition. It is dependent on
the proper design of the sampling program
and will be satisfied by ensuring that the
approved plans were followed during
sampling and analysis.

Evaluate whether measurements are
made and physical samples
collected in such a manner that the
resulting data appropriately reflect
the environment or condition being
measured or studied.

If results are not representative of the
system sampled:

« ldentify the reason for results not
being representative.

« Reject the data; or, if data are
otherwise usable, qualify the data for
limited use and define the portion of
the system that the data represent.

« Redefine sampling and measurement
requirements and protocols.

« Resample and reanalyze, as
appropriate.

Appendix HA.11
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Data Quality
Indicator

Definition?

Determination Methodologies

Corrective Actions

Comparability

(field duplicate, field
splits, laboratory
control samples, matrix
spikes, and matrix spike
duplicates)

Comparability expresses the degree of
confidence with which one data set can be
compared to another. It is dependent upon
the proper design of the sampling program
and will be satisfied by ensuring that the
approved plans are followed and that
proper sampling and analysis techniques
are applied.

Use identical or similar sample
collection and handling methods,
sample preparation and analytical
methods, holding times, and quality
assurance protocols.

If data are not comparable to other data
sets:

« Identify appropriate changes to data
collection and/or analysis methods.

« Identify quantifiable bias, if
applicable.

« Qualify the data as appropriate.
« Resample and/or reanalyze if needed.

« Revise sampling/analysis protocols
to ensure future comparability.

Completeness

(no quality control
element; addressed in
data quality
assessment)

Completeness is a measure of the amount
of valid data collected compared to the
amount planned. Measurements are
considered to be valid if they are
unqualified or qualified as estimated data
during validation.

Field completeness is a measure of the
number of samples collected versus the
number of samples planned.

Laboratory completeness is a measure of
the number of valid measurements
compared to the total number of
measurements planned.

Compare the number of valid
measurements completed

(samples collected or samples
analyzed) with those established by
the project’s quality criteria

(data quality objectives or
performance/acceptance criteria).

If data set does not meet the
completeness objective:

« Identify appropriate changes to data
collection and/or analysis methods.

« Identify quantifiable bias, if
applicable.

« Resample and/or reanalyze if needed.

« Revise sampling/analysis protocols
to ensure future completeness.
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Data Quality
Indicator

Definition?

Determination Methodologies

Corrective Actions

Bias

(equipment blanks,
field transfer blanks,
full trip blanks,
laboratory control
samples, matrix spikes,
and method blanks)

Bias is the systematic or persistent
distortion of a measurement process that
causes error in one direction (e.g., the
sample measurement is consistently lower
than the sample’s true value). Bias can be
introduced during sampling, analysis, and
data evaluation.

Analytical bias refers to deviation in one
direction (i.e., high, low, or unknown) of
the measured value from a known spiked
amount.

Sampling bias may be revealed by
analysis of replicate samples.

Analytical bias may be assessed by
comparing a measured value in a
sample of known concentration to
an accepted reference value or by
determining the recovery of a
known amount of contaminant
spiked into a sample

(matrix spike).

For sampling bias:

« Properly select and use sampling
tools.

« Institute correct sampling and
subsampling practices to limit
preferential selection or loss of
sample media.

« Use sample handling practices,
including proper sample
preservation, that limit the loss or
gain of constituents to the sample
media.

Analytical data that are known to be
affected by either sampling or
analytical bias are flagged to indicate
possible bias.

Laboratories that are known to
generate biased data for a specific
analyte are asked to correct their
methods to remove the bias as best as
practicable. Otherwise, samples are
sent to other laboratories for analysis.
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Table HA-1 Data Quality Indicators

Data Quality Definition? Determination Methodologies Corrective Actions
Indicator
Sensitivity Sensitivity is an instrument or method Determine the minimum If detection limits do not meet
(method detection limit, | Minimum concentration that can be reliably | concentration or attribute to be objective:
practical quantitation | measured (i.e., instrument detection limit | measured by an instrument « Request reanalysis or
limit, and relative or limit of quantitation). (instrument detection limit) or by a | ye-measurement using methods or
percent difference) laboratory (limit of quantitation). analytical conditions that will meet
The lower limit of quantitation® is required detection or limit of
the lowest level that can be quantitation.
routinely quantified and reported by |, Qualify/reject the data before use.
a laboratory.

8From SW-846, Test Methods for Evaluating Solid Waste: Physical/Chemical Methods, Third Edition; Final Update V1.
bFor purposes of this sampling plan, the lower limit of quantitation is interchangeable with the practical quantitation limit.
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HA.2.1.4 Documents and Records

The Project Manager is responsible for ensuring the current version of the SAP is being used and provides
any updates to field personnel. The administrative document control process maintains version control.
DOE-RL and Ecology (lead regulatory agency) will review and approve any changes to the SAP affecting
the DQOs before implementation. Table HA-2 defines the types of changes that may be made to the
sampling design and the associated approvals, notifications, and document requirements.

Logbooks and data forms are required for field activities. The logbook must be identified with a unique
project name and number. Individuals responsible for the logbooks will be identified in the front of the
logbook, and only authorized individuals may make entries therein. Logbooks will be controlled in
accordance with internal work requirements and processes.

The FWS and SMR are responsible for ensuring that field instructions are maintained and aligned with
revisions or approved changes to the SAP. The SMR will ensure that deviations from the SAP are
reflected in revised field sampling documents for the samplers and the analytical laboratory. The FWS
will ensure that deviations from the SAP or problems encountered in the field are documented correctly
(e.g., in the field logbook). The Project Manager, construction management lead, FWS, or designee is
responsible for communicating field corrective action requirements and ensuring immediate corrective
actions are applied to field activities. The Project Manager is responsible for ensuring that project files are
properly set up and maintained. The project files will contain the records or references to the storage
locations. The project file will include the following items, as appropriate:

e Operational records and logbooks.

e Data forms.

e Global positioning system data (a copy will be provided to the SMR).

¢ Inspection or assessment reports and corrective action reports.

e Field summary reports.

e Interim progress reports.

e Final reports.

e Photographs.
The following records are managed and maintained by SMR personnel:

e Completed field sampling logbooks.

e Field equipment calibration data.

e Sample reports and field sample reports.

e Completed chain-of-custody forms.

e Sample receipt records.

e Laboratory data packages.

¢ Analytical data verification and validation reports.

e Analytical data case file purges (i.e., raw data purged from laboratory files) provided by the
off-site analytical laboratories.
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Table HA-2 Tri-Party Agreement Change Control for Sampling Projects

Type of Change?

Type of Change (Tri-Party
Agreement Action Plan®)

Action

Documentation

Minor change:

Change has no impact on the
sample or field analytical result,
and little or no impact on
performance or cost. Furthermore,
the change does not affect the SAP
DQO objectives.

Minor field change:

Changes that have no adverse
effect on the technical adequacy of
the job or the work schedule.

Field personnel recognizing the
need for a field change will consult
with the Project Manager prior to
implementing the field change.

Minor field changes will be
documented in the field logbook,
which will include the field
change, reason for the field
change, and names and titles of
those approving the field change.

Significant change:

Change has a considerable effect
on performance or cost but still
allows for meeting the SAP DQO
objectives.

Minor change:

Changes to approved plans that do
not affect the overall intent of the
plan or schedule.

The Project Manager will inform
the DOE-RL Manager and
Ecology of the change and seek
concurrence at a unit managers’
meeting or comparable forum.
The lead regulatory agency
(Ecology) determines there is no
need to revise the document.

Documentation of this change
approval would be in the unit
managers’ meeting minutes or
comparable record, such as a
change notice.®

Fundamental change:

Change has significant effect on
the sample or the field analytical
result, performance, or cost, and
the change does not meet the
specific SAP DQO requirement.

Revision necessary:

Lead regulatory agency (Ecology)
determines that changes to
approved plans require revision to
document.

If a fundamental change requires
approval of the lead regulatory
agency (Ecology), the Project
Manager will inform the DOE-RL
Manager and will be involved in
the decision prior to
implementation of a fundamental
change. Ecology will determine if
the change requires a revision to
the document.

Formal revision of the sampling
document.

aConsistent with DOE/RL-96-68, Hanford Analytical Services Quality Assurance Requirements Document (HASQARD).

bConsistent with Sections 9.3 and 12.4 of Ecology et al, 1989b, Hanford Federal Facility Agreement and Consent Order Action Plan.

cSection 9.3 of the Tri-Party Agreement Action Plan defines the minimum elements of a change notice.

DOE-RL = U.S. Department of Energy, Richland Operations Office

DQO = Data quality objective

Ecology =

Washington State Department of Ecology

SAP = Sampling and analysis plan
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The laboratory is responsible for maintaining, and having available upon request the following items:

e Analytical logbooks.

e Raw data and QC sample records.

e Standard reference material and/or proficiency test sample data.

e Sample chain-of-custody and sample storage temperature logs.

e Instrument calibration information.

e Training records for employees, as they relate to analytical methods.
e Laboratory state accreditation records.

e Laboratory audit records.

Copies of laboratory analytical results are maintained in the HEIS database. Records may be stored in
either electronic (e.g., in the managed records area of the Integrated Document Management System) or
hard-copy format (e.g., DOE Records Holding Area). Regardless of medium or format, documentation
and records are controlled in accordance with internal work requirements and processes to ensure the
accuracy and retrievability of stored records. The Tri-Party Agreement (Ecology et al., 1989a) requires
that records be managed in accordance with the requirements therein.

HA.2.2 Data Generation and Acquisition

The following sections present the requirements for analytical methods, measurement and analysis, data
collection or generation, data handling, and field and laboratory QC. The requirements for instrument
calibration and maintenance, supply inspections, and data management are also addressed. The sampling
design is presented in the Field Sampling Plan (FSP) in Section HA.3.

HA.2.2.1 Analytical Methods Requirements

Table HA-3 presents the analytical method requirements for the soil samples collected, in addition to
closure performance standards. These analytical methods were identified based upon the chemicals listed
in Table H-1 of Addendum H.

Updated EPA methods and nationally recognized standard methods may be substituted for the analytical
methods identified in Table HA-3. The new method will achieve project DQOs as well or better than the
replaced method and is required due to the nature of the sample (e.g., high radioactivity). Deviations from
the analytical methods must be approved in accordance with HASQARD (DOE/RL-96-68).

If sample mass is insufficient to analyze for all analytes listed for a given sampling, the highest priority
analytes critical for supporting closure decisions are required to be analyzed. While insufficient sample
mass is not expected to be a concern, priority is normally given first to volatile organic compounds
(VOCs), second to chemicals that may be immediately dangerous to life or health, and third to substances
that are readily mobile in the immediate environment. For analytes of lesser priority that are important for
supporting closure decisions, attempts will be made to collect at least every other sample. Lowest priority
analytes not critical for supporting closure decisions will be analyzed only if sufficient sample mass is
collected.
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Table HA-3 Analytical Performance Requirements for Laboratory Measurements

CAS Waste
Number Code(s)

Analyte

Closure Performance Standard PQL?
Value Basis (mglkg)
(mglkg)

SW-846 Method 6010

Accuracy Requirement + 20 % Recovery,°
Precision Requirement =< 35 RPD°

7440-38-2 | D004 Arsenic? 2.00E+01 Ecology memo® 1.00E+01
7440-39-3 |DO005 Barium 1.32E+02 Background 5.00E+00
7440-43-9 D006 Cadmium 6.90E-01 GW Protection 5.00E-01
7440-47-3 |DO007 Chromium 4.20E+01 Ecological - Plants 1.00E+00
7439-92-1 D008 Lead 5.00E+01 Ecological - Plants 5.00E+00
7782-49-2 D010 Selenium 1.00E+01 PQL 1.00E+01
7440-22-4 D011 Silver 2.00E+00 Ecological — Plants 1.00E+00
10102-45-1 (U217 Thallium nitrate (analyzed as |7.10E-01 GW Protection 5.00E+00
7440-28-0 thallium)

1314-62-1 |P120 Vanadium pentoxide 8.51E+01 Background? 5.00E+00
7440-62-2 (analyzed as vanadium)

SW-846 Method 6020

Accuracy Requirement + 20 % Recovery,”
Precision Requirement < 35 RPD¢

7440-38-2 |D004 Arsenic?

2.00E+01 Ecology memo¢ 1.00E+00

7440-41-7 |P015 Beryllium

1.00E+01 Ecological - Plants 2.00E-01

SW-846 Method 7196

Accuracy Requirement + 20 % Recovery,”
Precision Requirement < 35 RPD¢

18540-29-9 ‘ D007 |Chromium (Hexavalent)

5.00E-01 | PQL ‘5.00E-01

SW-846 Method 7471

Accuracy Requirement + 20 % Recovery,”
Precision Requirement =< 35 RPD°¢

7439-97-6 ‘D009, U151 ||\/|ercurye

2.00E-01 | PQL \2.005-01

SW-846 Method 8015

Accuracy Requirement + 30 % Recovery,”
Precision Requirement < 30 RPD°

67-56-1 \ F003, U154 | Methanol

6.43E+01 | GW Protection \ 5.00E+01

SW-846 Method 8081

Accuracy Requirement + 30 % Recovery,°
Precision Requirement =< 30 RPD°

57-74-9 D020 Chlordane 2.10E+00 GW Protection 1.65E-02
72-20-8 D012 Endrin 2.00E-01 Ecological - Wildlife 1.70E-03
76-44-8 D031 Heptachlor 3.80E-02 GW Protection 2.00E-03
1024-57-3 | D031 Heptachlor epoxide 8.00E-02 GW Protection 1.70E-03
58-89-9 D013 Lindane (gamma-BHC) 6.20E-03 GW Protection 1.70E-03
72-43-5 D014 Methoxychlor 6.40E+01 GW Protection 1.00E-02
8001-35-2 | D015 Toxaphene 9.10E-01 HH — Direct Contact 8.50E-02
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Table HA-3 Analytical Performance Requirements for Laboratory Measurements

CAS Waste Analyte Closure Performance Standard PQL®
Number Code(s) Value Basis (mg/kg)
(mg/kg)
SW-846 Method 8260 Accuracy Requirement + 30 % Recovery,”
Precision Requirement <20 RPD°

67-64-1 F003, U002 |Acetone 2.90E+01 GW Protection 2.00E-02

71-43-2 D018, FO05, |Benzene 2.70E-02 GW Protection 5.00E-03
U019

71-36-3 F003, U031 |n-Butyl alcohol (n-Butanol) |3.30E+00 GW Protection 2.50E-01

75-15-0 F005, P022  |Carbon disulfide 5.00E+00 GW Protection 5.00E-03

56-23-5 D019, FO01, |Carbon tetrachloride 4.20E-02 GW Protection 5.00E-03
U211

67-66-3 D022, U044 |Chloroform 7.40E-02 GW Protection 5.00E-03

108-90-7 |D021, F002 |Chlorobenzene 8.60E-01 GW Protection 5.00E-03

108-94-1 | F003, U057 | Cyclohexanone 1.74E+02 GW Protection 1.00E-01

106-46-7 |DO027 1,4-Dichlorobenzene 1.20E+00 GW Protection 5.00E-03

107-06-2 |D028 1,2-Dichloroethane 2.30E-02 GW Protection 5.00E-03

75-35-4 D029 1,1-Dichloroethylene 4.60E-02 GW Protection 1.00E-02

123-91-1 |U108 1,4-Dioxane 1.00E+01 HH-Direct Contact 5.00E-01

141-78-6  |FO03, U112 |Ethyl acetate 2.97E+01 GW Protection 5.00E+00

100-41-4  |FO03 Ethyl benzene 2.28E+00 Inhalation (cancer) 5.00E-03

60-29-7 F003, U117 |Ethyl ether 6.85E+00 GW Protection 1.00E-02

78-83-1 F005 Isobutanol (Isobutyl Alcohol) {9.70E+00 GW Protection 5.00E-01

78-93-3 D035, FO05, | Methyl ethyl ketone (MEK) | 1.96E+01 GW Protection 2.00E-02
U159 (2-Butanone)

75-09-2 F001, FO02, |Methylene chloride 2.10E-02 GW Protection 5.00E-03
U080

108-10-1 |F003, U161 |Methyl isobutyl ketone 2.73E+00 GW Protection 2.00E-02

(4-Methyl-2-Pentanone)

80-62-6 U162 Methyl Methacrylate 1.90E+03 Inhalation (noncancer) |3.30E-01

127-18-4 |D039, F001, |Tetrachloroethylene 5.00E-02 GW Protection 5.00E-03
F002, U210

109-99-9 (U213 Tetrahydrofuran 3.00E+01 GW Protection --

108-88-3  |F005, U220 |Toluene 4.50E+00 GW Protection 5.00E-03

76-13-1 CFC-133, 1,1,2-Trichloro-1,2,2- 1.11E+04 GW Protection 1.00E-02
F002 trifluoroethane

71-55-6 F001, FO02, |1,1,1-Trichloroethane 1.50E+00 GW Protection 5.00E-03
U226

79-01-6 D040, FO01, |Trichloroethylene 2.50E-02 GW Protection 5.00E-03
F002, U228

79-00-5 F002 1,1,2-Trichloroethane 1.70E-02 GW Protection 5.00E-03

75-69-4 F002, U121 | Trichlorofluoromethane 2.82E+01 GW Protection 1.00E-02
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Table HA-3 Analytical Performance Requirements for Laboratory Measurements

CAS Waste Analyte Closure Performance Standard PQL®
Number Code(s) Value Basis (mg/kg)
(mg/kg)
75-01-4 D043, U043 |Vinyl chloride 1.00E-02 PQL 1.00E-02
1330-20-7 [F003, U239 |Total Xylenes 1.40E+01 GW Protection 1.00E-02
SW-846 Method 8270 Accuracy Requirement + 30 % Recovery,”
Precision Requirement =< 30 RPD°
98-86-2 uoo4 Acetophenone 4.03E+00 GW Protection 3.33E-01
111-44-4 | U025 Bis(2-chloroethyl) ether 3.33E-01 PQL 3.33E-01
(dichloroethyl ether)
108-39-4 | D024, F004 | m-Cresolf - - --
95-48-7 D023, FO04 | o-Cresol 2.30E+00 GW Protection 3.33E-01
106-44-5 | D025, F004 | p-Cresolf - - -
1319-77-3 | D026, FO04 | Total Cresolsf (cresylic acid) | 1.62E+01 GW Protection 6.66E-01
84-74-2 U069 Di-n-butylphthalate 5.70E+01 GW Protection 3.33E-01
95-50-1 F002 1,2-Dichlorobenzene 7.00E+00 GW Protection 3.33E-01
(ortho-Dichlorobenzene)
121-14-2 | D030 2,4-Dinitrotoluene 3.33E-01 PQL 3.33E-01
606-20-2 | U106 2,6-Dinitrotoluene 3.33E-01 PQL 3.33E-01
118-74-1 | D032 Hexachlorobenzene 6.30E-01 HH — Direct Contact 3.33E-01
87-68-3 D033 Hexachlorobutadiene 6.00E-01 GW Protection 3.33E-01
67-72-1 D034 Hexachloroethane 3.33E-01 PQL 3.33E-01
91-20-3 U165 Napthalene 1.36E+00 Inhalation (cancer) 3.33E-01
98-95-3 D036, FOO4, | Nitrobenzene 3.33E-01 PQL 3.33E-01
U169
87-86-5 D037 Pentachlorophenol 6.60E-01 PQL 6.60E-01
108-95-2 | U188 Phenol 1.10E+01 GW Protection 3.33E-01
110-86-1 | D038, F005, | Pyridine 6.60E-01 PQL 6.60E-01
U196
95-95-4 D041 2,4,5-Trichlorophenol 4.00E+00 Ecological - Plants 3.33E-01
88-06-2 D042 2,4,6-Trichlorophenol 3.33E-01 PQL 3.33E-01
SW-846 Method 9012 Accuracy Requirement + 20 % Recovery,°
Precision Requirement =< 35 RPD°
544-92-3 | P029, P098, | Copper cyanide 2.19E+01 Inhalation (noncancer) |1.00E+00
151-50-8 | P106, P0O30 Potassium cyanide
143-33-9 Sodium cyanide
57-12-5 (analyzed as total cyanide)
Not Analyzed Not Analyzed
CAS Waste Analyte CAS Waste Analyte
Numbers Code(s) Numbers | Code(s)
75-07-0 uoo1 Acetaldehyde? 56-49-5 U157 3-Methylcholanthrene?
75-36-5 U006 Acetyl chloride? 79-46-9 F005 2-Nitropropane?
1327-53-3 | P012 Arsenic Trioxide? 1314-80-3 U189 Phosphorus pentasulfide®
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Table HA-3 Analytical Performance Requirements for Laboratory Measurements

CAS Waste Analyte Closure Performance Standard PQL®
Number Code(s) Value Basis (mg/kg)
(mg/kg)
107-20-0 | P023 Chloroacetaldehyded" 7446-08-4 U204 Selenium dioxide?
110-80-5 | F005, U359 | 2-Ethoxyethanol’ 1314-32-5 P113 Thallium oxide®
7664-39-3 (U134 Hydrofluoric acid? 7803-55-6 P119 Vanadic acid, ammonium
salt?

301-04-2 (U144 Lead (II) acetate? 692-42-2 P038 Diethylarsine?
1338-23-4 | U160 MEK peroxide® 64-18-6 U123 Formic Acid!

Reference: SW-846, Test Methods for Evaluating Solid Waste: Physical/Chemical Methods, Third Edition; Final Update V.

Note: Screening levels were drawn from the following viable exposure pathways:

¢ MTCA Cleanup Levels and Risk Calculation (CLARC) Il Tables, February 1996. MTCA (WAC 173-340-740) Method B

values represent both carcinogen and noncarcinogen human health risk values from direct soil contact. The most conservative

value of the two Method B published values was used. Method A values are substituted when MTCA Method B values are not

provided in the CLARC tables.

MTCA (WAC 173-340-750) Method B Cleanup standards to protect air quality. VValues listed for carcinogen and

noncarcinogen levels that represent human health risk due to inhalation of vapors and dust.

o MTCA (WAC 173-340-747) Deriving soil concentrations for groundwater protection. Section 4 describes the fixed parameter
three-phase partitioning model. Where applicable, these values were utilized. Values selected were from the 13 degree Celsius
vadose zone. If values were not listed for 13 degrees Celsius, then values from 25 degree Celsius vadose zone were utilized.

MTCA (WAC 173-340-7493) Site-specific terrestrial ecological evaluation procedures. Value utilized were taken from
Table 749-3 including plants, biota, and wildlife.

o Background levels as published in ECF-HANFORD-11-0038, Soil Background for Interim Use at the Hanford Site, Rev. 0
(2012), and DOE/RL-92-24, Hanford Site Background: Soil Background for Nonradioactive Analytes, Rev. 3 (1995).
Background values were utilized at the 90th percentile of calculated Hanford background values.

o Values taken from the resources that fell below background levels were not considered.
Of the viable exposure pathways, the most conservative closure performance standard value was selected. If the selected closure

performance standard value fell below than the Hanford Site Background level or the laboratory PQL, then the higher of these
two values (i.e., Hanford Site Background level vs PQL) was selected.

2Highest allowable PQL will be defined in the individual laboratory contract with the Plateau Remediation Contract company. In
practice, the laboratory PQL values have the potential to be lower.

bAccuracy criteria for associated batch matrix spike percent recoveries. Evaluation based on statistical control of laboratory
control samples is also performed. Precision criteria for batch laboratory replicate matrix spike analyses or replicate sample
analyses.

‘Precision is determined by the laboratory based on historical data or statistically derived control limits. Limits are reported with
the data. Where specific acceptance criteria are listed, those may be used in place of statistically derived acceptance criteria.

dArsenic — The Hanford Facility closure performance standard is 20 mg/kg based on a letter (Ecology, 2013) indicating that the
Method A soil closure performance standard of 20 mg/kg can be used to define natural background levels when developing
Method B soil closure performance standards for the Hanford Facility. One of the two methods (SW-846 6010 or 6020) may be
used.

eMercury — Equations 740-1 and 740-2 from WAC 173-340-740(3)(b) are used to calculate the MTCA Direct Contact Human
Health soil closure performance standards. The MTCA human health direct contact soil closure performance standard for
mercury is calculated to be 24 mg/kg.

fCresols — the analytical results for m- and p-cresol will be reported as Total Cresols. The two isomeric forms cannot be
differentiated by EPA methods, and toxicity values cannot be calculated for m+p cresol.

9Analyte not listed in CLARC Tables and, therefore, will not be analyzed.

hAnalyte is being removed from further consideration because historically it has not been analyzed for on the Hanford Site
within the last 25 years.
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Table HA-3 Analytical Performance Requirements for Laboratory Measurements

CAS Waste Analyte Closure Performance Standard PQL®
Number Code(s) Value Basis (mg/kg)
(mgl/kg)

i2-Ethoxyethanol — Due to the extremely short half-life of 2-ethoxyethanol (between 168 and 672 hr), its presence in soil
samples is highly unlikely; therefore, samples will not be analyzed for this constituent. Degradation rates from Howard et al.,
1991, “Handbook of Environmental Degradation Rates,” p.420.

iFormic acid is not analyzed under current laboratory contracts. Limited demand of analysis prohibits dedication of laboratory
instrumentation for analysis of formic acid.

BHC = Benzene hexachloride

CAS = Chemical Abstract Services

CLARC = Cleanup Levels and Risk Calculation
GW = Groundwater

HH = Human health

MEK = Methyl ethyl ketone

MTCA = Model Toxics Control Act

PQL = Practical Quantitation Limit

RPD = Relative percent difference

WAC = Washington Administrative Code

Laboratory testing for analytes described in Table HA-3 may include nontarget analytes that are part of
the analytical method (i.e., methods-based reporting). The additional constituents that are part of the
method and reported by the laboratory are for informational purposes. Analytical performance
requirements will be applicable only to the analytes specific to this SAP. Poor QC related to nontarget
analyte results would not result in any required corrective action by the laboratory, except for the
application of proper result qualification flags. The laboratory data will be used to confirm the absence of
constituents above the closure performance standards.

HA.2.2.2 Field Analytical Methods

Chemical field screening data used for site characteristics will be performed in accordance with approved
methods and with HASQARD (DOE/RL-96-68) (as applicable). Field analytical methods (e.qg., test kits)
may also be performed in accordance with the manufacturer specifications.

HA.2.2.3 Quality Control

The QC requirements specified in the SAP must be followed in the field and analytical laboratory to
ensure that reliable data are obtained. Field QC samples will be collected to evaluate the potential for
cross-contamination and to provide information pertinent to field sampling variability. Laboratory QC
samples estimate the precision, bias, and matrix effects of the analytical data. Field and laboratory QC
samples are summarized in Table HA-4 and defined in the following subsections. Acceptance criteria for
field and laboratory QC are identified in the contractor’s environmental QA program plan. Data will be
qualified and flagged in HEIS, as appropriate.

Table HA-4 Field and Laboratory Quality Control Requirements

Sample Type Characteristics Evaluated Frequency

Field Quality Control

Equipment blank Adequacy of sampling equipment | As needed.?

decontamination and
contamination from nondedicated
equipment.

If only disposable equipment is
used, then an equipment blank is
not required. Otherwise, 1 per 20
samples.

Field duplicate

Precision, including sampling and
analytical variability.

1 for every 20 samples.
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Table HA-4 Field and Laboratory Quality Control Requirements

Sample Type

Characteristics Evaluated

Frequency

Split/field split

Precision, including sampling,
analytical, and inter-laboratory.

As needed.

When needed, the minimum is
one for every analytical method,
for analyses performed.

Field Transfer blank

Contamination from sampling site

One each day that volatile organic
compounds are sampled.

Field Trip blank/full trip blank

Cross-contamination from
containers or transportation

1 for every 20 samples for each
media collected.

Laboratory Quality Control®

Method blank

Laboratory contamination
associated with laboratory sample
preparation and analysis

One per analytical batch.

Matrix spike

Matrix effect/laboratory accuracy

One per analytical batch.

Matrix spike duplicate

Laboratory accuracy
and precision

One per analytical batch.

Laboratory sample duplicates

Laboratory reproducibility and
precision

One per analytical batch.

Laboratory control sample

Laboratory accuracy of the
analytical method

One per analytical batch.

Surrogates

Recovery and yield

Added to each sample and QC
sample.

aAn equipment blank will be collected for all nondedicated equipment, until it can be shown that less frequent collection of
equipment blanks is adequate to monitor the decontamination procedure for the nondedicated equipment.

bBatching across projects is allowed for similar matrices (e.g., soil, liquids). The maximum batch size is 20 samples.

HA.2.2.3.1

Field Quality Control Samples

Field QC samples are collected to evaluate the potential for cross-contamination and to provide
information pertinent to field sampling variability and laboratory performance to help ensure that reliable
data are obtained. Field QC samples include field duplicates, field split samples, and three types of field
blanks (full trip blanks, field transfer blanks, and equipment blanks). Field blanks are typically prepared

using high-purity reagent water.” Field QC samples are defined below:

e Field duplicates: Independent samples collected as close as possible to the same time and same
location as the scheduled sample and intended to be identical. Field duplicates are placed in
separate sample containers and analyzed independently. Field duplicates are used to determine
precision for both sampling and laboratory measurements.

e Field splits (SPLITs): Two samples collected as closely as possible to the same time and same
location and intended to be identical. SPLITs will be stored in separate containers and analyzed
by different laboratories for the same analytes. SPLITs are inter-laboratory comparison samples
used to evaluate comparability between laboratories. This will be done on an as-needed basis.

2High-purity water is generally defined as water that has been distilled, deionized, or any combination of distillation,
deionization, reverse osmosis, activated carbon filtration, ion exchange, particulate filtration, or other polishing techniques

(DOE/RL-96-68).
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e Full trip blanks (FTBs): Bottles prepared by the sampling team before travel to the sampling
site. The preserved bottle set is either for VOCs analysis only or is identical to the set that will be
collected in the field. Filled with high-purity reagent water, the bottles are sealed and transported,
unopened, to the field in the same storage containers used for samples collected that day.
Collected FTBs are typically analyzed for the same constituents as the samples from the
associated sampling event. FTBs are used to evaluate potential contamination of the samples
attributable to the sample bottles, preservative, handling, storage, and transportation.

e Field transfer blanks (FXRs): Preserved volatile organic analysis sample vials filled with
high-purity reagent water at the sample collection site where VOCs are collected. The samples
will be prepared during sampling to evaluate potential contamination attributable to field
conditions. After collection, FXR sample vials will be sealed and placed in the same storage
containers with the samples collected the same day for the associated sampling event. FXR
samples will be analyzed for VOCs only.

e Equipment blanks (EBs): Reagent water passed through or poured over the decontaminated
sampling equipment identical to the sample set collected and placed in sample containers. EB
sample bottles are placed in the same storage containers with samples from the associated
sampling event. EB samples will be analyzed for the same constituents as samples from the
associated sampling event. EBs are used to evaluate the effectiveness of the decontamination
process, and these samples are not required for disposable (e.g., single use) sampling equipment.

For the field blanks (i.e., FTBs, FXRs, and EBSs), results greater than 5% sample concentration are
identified as suspected contamination. However, for common laboratory contaminants such as acetone,
methylene chloride, 2-butanone, toluene, and phthalate esters, the limit is greater than five times the
method detection limit.

HA.2.2.3.2 Laboratory Quality Control Samples

The laboratory QC samples (e.g., method blanks [MBs], matrix spikes [MSs], and laboratory control
samples) are defined for the four-digit EPA methods (SW-846, Test Methods for Evaluating Solid Waste:
Physical/Chemical Methods, Third Edition; Final Update V1), and will be run at the frequency specified
in the respective reference unless superseded by agreement. Laboratory QC requirements are also
specified in HASQARD (DOE/RL-96-68).

The QC checks outside of control limits will be reflected in the narrative of the analytical report and
during the DQA, if performed. Laboratory QC checks and their typical frequencies are listed in
Table HA-4.

For inorganic and metal analyses, QC acceptance criteria for laboratory duplicate samples, MS samples,
matrix spike duplicate samples, surrogate recoveries, and laboratory control samples are given in
HASQARD. For organic analyses, QC acceptance criteria are typically statistically derived from
historical data at the laboratories in accordance with SW-846.

Descriptions of the various types of laboratory QC samples are as follows:

e Laboratory control sample: A control matrix (e.g., reagent water) spiked with analytes
representing the target analytes or certified reference material used to evaluate laboratory
accuracy.

e Laboratory sample duplicate: An intra-laboratory replicate sample that is used to evaluate the
precision of a method in a given sample matrix.

e Matrix spike (MS): An aliquot of a sample spiked with a known concentration of target
analyte(s). The MS is used to assess the bias of a method in a given sample matrix. Spiking
occurs prior to sample preparation and analysis.
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e Matrix spike duplicate (MSD): A replicate spiked aliquot of a sample that is subjected to the
entire sample preparation and analytical process. MSD results are used to determine the bias and
precision of a method in a given sample matrix.

e Method blank (MB): An analyte-free matrix to which the same reagents are added in the same
volumes or proportions as used in the sample processing. The MB is carried through the sample
preparations and analytical procedure and is used to quantify contamination resulting from the
analytical process.

e Surrogate (SUR): A compound added to every sample in the analysis batch (field samples and
QC samples) prior to preparation. SURs are typically similar in chemical composition to the
analyte being determined, but they are not normally encountered. SURS are expected to respond
to the preparation and measurement systems in a manner similar to the analytes of interest.
Because SURSs are added to every standard, sample, and QC sample, they are used to evaluate
overall method performance in a given matrix. SURs are used only in organic analyses.

Laboratories are required to analyze samples within a holding time, which is the elapsed time period
between sample collection and analysis. Exceeding required holding times could result in changes in
constituent concentrations due to volatilization, decomposition, or other alterations. Holding times are
discussed in Section HA.3.3.2 in more detail.

HA.2.2.4 Measurement Equipment

Each user of the measuring equipment is responsible to ensure the equipment is functioning as expected,
properly handled, and properly calibrated at required frequencies in accordance with methods governing
the control of measuring equipment. On-site environmental instrument testing, inspection, calibration, and
maintenance will be recorded in accordance with approved methods. Field screening instruments will be
used, maintained, and calibrated in accordance with the manufacturers’ specifications and other approved
methods.

HA.2.2.5 Instrument and Equipment Testing, Inspection, and Maintenance

Collection, measurement, and testing equipment should meet applicable standards (e.g., ASTM
International, formerly the American Society for Testing and Materials) or have been evaluated as
acceptable and valid in accordance with instrument-specific methods, requirements, and specifications.
Software configuration will be acceptance tested before use in the field.

Measurement and testing equipment used in the field or in the laboratory directly affecting the quality of
analytical data will be subject to preventive maintenance measures to ensure minimization of downtime.
Laboratories and on-site measurement organizations must maintain and calibrate their equipment.
Maintenance requirements (e.g., documentation of routine maintenance) will be included in the individual
laboratory and on-site organization’s QA plan or operating procedures, as appropriate. Maintenance of
laboratory instruments will be performed in a manner consistent with applicable Hanford Site
requirements.

HA.2.2.6 Instrument/Equipment Calibration and Frequency

Specific field equipment calibration information is provided in Section HA.3.5. Analytical laboratory
instruments and measuring equipment are calibrated in accordance with the laboratory’s QA plan and
applicable Hanford Site requirements.
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HA.2.2.7 Inspection/Acceptance of Supplies and Consumables

Supplies and consumables used to support sampling and analysis activities are procured in accordance
with internal work requirements and processes. Responsibilities and interfaces necessary to ensure that
items procured/acquired for the contractor meet the specific technical and quality requirements must be in
place. The procurement system ensures that purchased items comply with applicable procurement
specifications. Supplies and consumables are checked and accepted by users prior to use.

Supplies and consumables procured by the analytical laboratories are procured, checked, and used in
accordance with the laboratory’s QA plan.

HA.2.2.8 Nondirect Measurements

Nondirect measurements include data obtained from sources such as computer databases, programs,
literature files, and historical databases will be technically reviewed to the same extent as data generated
as part of any sampling and analysis QA/QC effort. Data used in evaluations will be identified by source.

HA.2.2.9 Data Management

Environmental data will be managed to ensure the integrity and quality of the data are preserved. Data
processing activities will be controlled to ensure that the introduction of errors is minimized while
environmental data is being collected, transferred, stored, analyzed and reviewed. In coordination with the
Project Manager, the SMR organization is responsible for ensuring that analytical data are appropriately
reviewed, managed, and stored in accordance with the applicable programmatic requirements governing
data management procedures. When appropriate, electronic data access will be via a database (e.g., HEIS
or project-specific). Where electronic data are not available, hardcopies will be provided in accordance
with Section 9.6 of the Tri-Party Agreement Action Plan (Ecology et al., 1989b).

Laboratory errors are reported to the SMR organization through an established process. For reported
laboratory errors, a sample issue resolution form will be initiated in accordance with contractor
procedures. This process is used to document analytical errors and to establish their resolution with the
Project Manager. Sample issue resolution forms become a permanent part of the analytical data package
for future reference and for records management. Further details on documentation of field activities are
provided in Section HA.3.4 and will be prepared, reviewed, approved, and maintained according to
prescribed processes.

HA.2.3 Assessment and Oversight

The elements in assessment and oversight address the effectiveness of project implementation and
associated QA/QC activities. The purpose of assessment is to ensure that the QAPjP is implemented as
prescribed.

HA.2.3.1 Assessments and Response Actions

Random surveillances and assessments verify compliance with the requirements outlined in this SAP,
project field instructions, the QAPjP, methods, and regulatory requirements. Assessments include but are
not limited to surveillances, management systems reviews, readiness reviews, technical systems audits,
performance evaluations, audits of data quality, and DQAs. Assessment processes, roles and
responsibilities will be in accordance with existing QA program methods and as directed jointly by the
Project Manager and the QA point of contact. If circumstances arise in the field dictating the need for
additional assessment activities, then additional assessments will be performed.

Deficiencies identified by these assessments will be reported in accordance with existing programmatic
requirements. The project’s line management chain coordinates the corrective actions/deficiency
resolutions in accordance with the contractor QA program, the corrective action management program,
and associated methods implementing these programs. When appropriate, corrective actions will be taken
by the Project Manager (or designee).
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Oversight activities in the analytical laboratories, including corrective action management, are conducted
in accordance with the laboratory’s QA plans. The SMR group oversees off-site analytical laboratories
and verifies the laboratories are qualified to perform Hanford Site analytical work.

HA.2.3.2 Reports to Management

Contractor management will be made aware of deficiencies identified by self-assessments, corrective
actions from Environmental Compliance Officers, and findings from QA assessments and surveillances.
Reports to management on data quality issues will be made when these issues are identified. Issues
reported by the laboratories are communicated to the SMR organization, which then initiates a sample
issue resolution form in accordance with contractor procedures. This process is used to document
analytical or sample issues and to establish resolution with the Project Manager.

The above assessments are internal assessments and are not subject to environmental regulation. If an
assessment finding results in sampling issues that impact a regulatory requirement, DOE would be
informed, and the matter discussed with regulators at the appropriate level and time.

HA.2.4 Data Review and Usability

The elements in this section address QA activities that occur after completion of the data collection phase
of the project. Implementation of these elements determines whether the data conform to the specified
criteria, thus satisfying project objectives.

HA.2.4.1 Data Review and Verification

Data review and verification are performed to confirm that sampling and chain-of-custody documentation
are complete. This review includes linking sample numbers to specific sampling locations and reviewing
sample collection dates and sample preparation and analysis dates to assess whether holding times, if any,
have been met. A review of QC data is used to determine whether analyses have met the data quality
requirements specified in this plan.

The criteria for verification include but are not limited to review for completeness (samples were
analyzed as requested), use of the correct analytical method, identification of transcription errors, correct
application of dilution factors, appropriate reporting of dry weight versus wet weight, and correct
application of conversion factors. Field QA/QC results will be reviewed to ensure they are usable.

The Project Technical Lead performs data reviews to help determine if observed changes reflect potential
data errors, which may result in submitting a request for data review on questionable data. The laboratory
may be asked to check calculations or reanalyze the sample. In extreme cases, another sample may be
collected. Results of the request for the data review process are used to flag the data appropriately in the
HEIS database and/or to add comments.

HA.2.4.2 Data Validation

Based on EPA functional guidelines, data validation is typically subcontracted to a party independent of
the contractor. Data validation qualifiers must be compatible with the HEIS database.

Data validation is an independent assessment to ensure that the reliability of data is known. Analytical
data validation provides a level of assurance that an analyte is present or absent. Validation might also
include verification of instrument calibrations, evaluation of analytical results based on MBs, recovery of
various internal standards, correctness of uncertainty calculations, correctness of identification, and
guantification of analytes, and the effect of quality deficiencies on the reliability of the data. The
contractor follows the data validation process described in EPA/240/R-02/004, Guidance on
Environmental Data Verification and Data Validation; EPA-540-R-2017-001, National Functional
Guidelines for Inorganic Superfund Methods Data Review; and EPA-540-R-2017-002, National
Functional Guidelines for Organic Superfund Methods Data Review, adjusted for use with SW-846,
HASQARD (DOE/RL-96-68), and radiochemistry methods.
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The criteria for data validation are based on a graded approach, using five levels of validation. Level A is
the lowest level and is the same as verification, and Level E is a 100% review of all data (e.g., calibration
data, calculations of representative samples from the data set). Validation will be performed to contractor
Level C, which is a review for the QC data. Level C validation specifically requires verification of
deliverables; requested versus reported analyses; and qualification of the results based on analytical
holding times, MB results, MS/MSDs, SUR recoveries, and duplicate sample results. Level C data
validation is generally equivalent to Level 2A in EPA-540-R-08-005, Guidance for Labeling Externally
Validated Laboratory Analytical Data for Superfund Use. Level C validation will be performed on at
least 5% of the data by matrix and analyte group under the direction of SMR. Analyte group refers to
categories, such as VOCs, polychlorinated biphenyls, metals, and anions. The goal is to cover the various
analyte groups and matrices during the validation. The DOE-RL or contractor Project Manager may
specify a higher percentage of data to be validated or that data validation be performed at higher levels.

HA.2.4.3 Data Quality Assessment

The purpose of the DQA is to reconcile results with user requirements to determine if quantitative data
are of the correct type and are of adequate quality and quantity to meet the project data needs. The DQA
process is the scientific and statistical evaluation of previously verified and validated data to determine if
information obtained from environmental data operations are of the right type, quality, and quantity to
support their intended use (usability). The DQA process uses the entirety of the collected data to
determine usability for decision making. If a statistical sampling design was utilized during field sampling
activities, then the DQA will be performed utilizing EPA/240/B-06/003, Data Quality Assessment:
Statistical Methods for Practitioners (EPA QA/G-9S). When judgmental (focused) sampling designs are
implemented in the field, DQIs such as precision, accuracy, representativeness, comparability,
completeness, and sensitivity for the specific data sets (individual data packages) will be evaluated in
accordance with EPA/240/R-02/004. Data verification and data validation are integral to both the
statistical DQA data evaluation process and the DQI evaluation process. Results of the DQA or DQI
processes will be used by the contractor Project Manager to interpret the data and determine if the DQOs
for this activity have been met.

HA.3 FIELD SAMPLING PLAN

The objective of the FSP is to identify sampling and analytical requirements. The FSP uses the sampling
design identified during the systematic planning process, and includes defining the number of sample
locations, sampling methods, field documentation, field equipment calibration requirements, and sample
collection and handling methods.

HA.3.1 Sampling Design

The objective of sampling the soil underneath and surrounding the storage and treatment pads is to obtain
analytical data to confirm that the soil does not contain contaminants exceeding the clean closure
performance standards for the target analytes listed in Table HA-3. Closure performance standards are
discussed in Section H.3.1 of Addendum H.

This SAP implements Ecology Publication 94-111, Guidance for Clean Closure of Dangerous Waste
Units and Facilities, Section 7.0, Sampling and Analysis for Clean Closure, to determine the sampling
design that should be used to demonstrate clean closure. Both focused and area-wide (grid) sampling
methods were considered in designing the sampling plan for the storage and treatment pads. Ecology
Publication 94-111, Section 7.2.1, identifies that area-wide sampling is appropriate when the spatial
distribution of contamination at or from the closure unit is uncertain. Focused sampling (as identified in
Section 7.2.2 of Ecology Publication 94-111) involves selective sampling of areas where contamination is
expected, or releases have been documented.
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In grid sampling, samples are collected at regularly spaced intervals. An initial location is chosen at
random, then the remaining sampling locations are defined so that locations are at regular intervals over
an area (grid). Grid sampling is used to search for hot spots and to infer means, percentiles, or other
parameters, and is useful for estimating spatial patterns or trends over time. This design provides a
practical method for designating sample locations and ensures uniform coverage of a site, unit, or process.

The sampling design for clean closure of the storage and treatment pads consists of both focused and grid
sampling. Grid sampling will be performed for the soil beneath and surrounding the storage and treatment
pads.

Focused soil samples may be taken when a visual inspection of the soil indicates a potential release of
waste to the soil. If sample results from the area indicate contamination concentrations are present above
the closure performance standards, the contaminated soil will be removed, and the location will be
re-sampled.

HA.3.2 Sample Location, Frequency, and Constituents

After the removal of the Storage Pad, the Treatment Pad, and up to 1 m (3 ft) of soil surrounding and
beneath the pads, the areas will be staked for grid sampling. The quantity and location of grid samples for
the soil beneath and surrounding the treatment and storage pads were determined using the Visual Sample
Plan (VSP) software. VSP is a tool used throughout Washington State and nationally that statistically
determines the quantity of samples required to accept or reject the null hypothesis based on input
parameters specific to the unit or area. A null hypothesis is generally assumed true until evidence
indicates otherwise. The null hypothesis, as defined in WAC 173-340-200, Definitions, for the treatment
and storage pads is that contamination levels in soil under and surrounding the pads are above closure
performance standards as defined in Section H.3.1 of Addendum H. Therefore, the soil is presumed to be
contaminated. Rejection of the null hypothesis means the results of field sampling and laboratory analysis
indicate that soil contains contamination statistically below closure performance standards.

Should sampling and analysis provide a basis that the null hypothesis can be accepted, such an event will
be considered an unanticipated event during closure, and the soil would then be identified as
contaminated environmental media and managed in accordance with Section H.4.2.5 of Addendum H.

For grid sampling determination in VSP, both parametric and nonparametric equations rely on
assumptions about the data population. Typically, however, nonparametric equations require fewer
assumptions and allow for more uncertainty about the distribution of data. Alternatively, if parametric
assumptions are valid, the required number of samples is usually less than if a nonparametric equation is
used.

For the treatment and storage pads, data assumptions are based on a DQO process performed in
accordance with EPA/240/R-02/005. VSP parameter inputs, which are based on the DQO process, are
detailed in Table HA-5.

The decision rule for demonstrating compliance with WAC 173-340, Model Toxics Control Act-Cleanup,
hereinafter called MTCA, Method B closure requirements includes a three-part comparison of sample
results to the closure performance standards:

e The 95% upper confidence limit on the true data mean must be less than the MTCA
(WAC 173-340) Method B closure performance standard.

¢ No sample concentration can be more than twice the closure performance standards.
e Less than 10% of the samples can exceed the closure performance standards.
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Table HA-5 Visual Sample Plan Parameter Inputs

Parameter

Value

Basis

Primary Objective of
the Sampling Design

Compare a site mean or
median to a fixed threshold

Reject the null hypothesis.

Type of Sampling
Design

Nonparametric

Data are not assumed to be normally
distributed.

Working Null
Hypothesis

The mean value exceeds
the threshold

The null hypothesis assumes that the site is
dirty, requiring the sampling and analysis to
demonstrate through statistical analysis that the
site is clean (MTCA [WAC 173-340] Method B
closure performance standards).

Grid Sampling Pattern

Triangular

A triangular pattern provided an even
distribution of sample locations over the soil
beneath and surrounding the treatment and
storage pads.

Standard Deviation (S)

0.45

This is the assumed standard deviation value
relative to a unit action level for the sampling
area. The value of 45% is conservative, based
on consideration of past verification sampling.
(Number of samples calculated increases with
higher standard deviation values relative to a
unit action level.)

Delta (A)

0.40

This is the width of the grey region. Itis a
user-defined value relative to a unit action
level. The value of 40% balances unnecessary
remediation cost with sampling cost. A Type Il
error with the grey region would result in
cleanup of a site that is already clean.

Alpha (o)

0.05

This is the acceptable error of deciding a dirty
site is clean when the true mean is equal to the
action level. It is a maximum error rate since
dirty sites with a true mean above the action
level will be easier to detect. A value of 5%
was chosen as a practical balance between
health risks and sampling cost.

Beta (B)

0.2

This is the acceptable error of deciding a clean
site is dirty when the true mean is at the lower
bound of the grey region. A value of 20% was
chosen during the data quality objectives
process as a practical balance between
unnecessary remediation cost and sampling
cost.

MARSSIM sampling
overage

0.2

MARSSIM suggests that the number of
samples should be increased by at least 20% to
account for missing or unusable data and
uncertainty in the calculated value of n.

Reference: EPA 402-R-97-016, Multi-Agency Radiation Survey and Site Investigation Manual (MARSSIM).
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Using a nonparametric test and the input parameters identified in Table HA-5, VSP calculated that a total
of 24 samples (12 for the Storage Pad and 12 for the Treatment Pad) would adequately describe the
population. The layout of the samples within the areas of the treatment and storage pads resulted in a total
of 30 samples (12 for the Storage Pad and 18 for the Treatment Pad). With this level of confidence in the
population description, the null hypothesis could be rejected with 95% confidence and ensure that a site
would not be mistakenly released as clean (uncontaminated). The VSP software compares the site mean
to a fixed threshold in order to accept or reject the null hypothesis. Data will be evaluated to ensure that
less than 10% of the individual values exceed MTCA (WAC 173-340) Method B closure performance
standards and that no values are more than twice the closure performance standard.

Grid sample locations were determined using the grid with a random start sampling method run in the
V'SP software. Statistical analysis of systematically collected data is valid if a random start to the grid was
used. The dimensions of the treatment and storage pads from Addendum H with a 3-foot buffer was used.
The dimensions were entered in VVSP to determine the locations of the grid samples. The triangular grid
sampling layout was determined to have an even distribution over the areas, thus providing the most
representative data set. The 30 samples will be taken from the node locations indicated by the VSP
software (shown in Figure HA-2) and will be assigned sample location identifications and sample
numbers using the HEIS database. VSP output reports for each pad are included in Attachment HA.a,
“Visual Sample Plan Report Documentation.”

Legend
[] Treatment Pad with Gravel Buffer A - Hen >
[ ] Storage Pad with Gravel Buffer y N y y
x  VSP Sample Location
< 86 ft B
A < = < X X X X X
©
X X X N
v X X X X
8 X X X
X X X X X
X X X
\/ \/

FESI_2018_0037

Figure HA-2 Grid Sample Locations for the Storage and Treatment Pads

In addition to grid sampling, focused soil samples will be collected as identified during the visual
inspections. Soil samples will be analyzed for the constituents identified in Table H-1 of Addendum H
using the analytical performance requirements established in Table HA-3. QC samples will be taken in
accordance with the requirements in Table HA-4. If the sampling requirements cannot be followed as
specified in this SAP, DOE and Ecology will be notified to approve an alternative method of
characterization or the use of alternative detection limits, accuracy, or other standards.
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HA.3.3 Sampling Methods

Potential field sampling methods are described in the following sections. Sampling instructions will be
prepared during the development of work packages that will address how samples will be collected,
preserved, handled, packaged, and shipped.

HA.3.3.1 Soil Sampling

Soil samples will be collected at locations to support clean closure verification of the storage and
treatment pads. Soil samples will be collected from about 15 cm (6 in.) below the ground surface after the
pads and up to 1 m (3 ft) of soil beneath the pads are removed. Hand tools such as spades, shovels,
trowels, and scoops will be used to collect samples. Material larger than 0.2 cm (0.08 in.) in diameter will
be removed from the sample. Global positioning system data for each sample location will be recorded in
meters and feet using current standard practices.

HA.3.3.2 Sample Containers, Preservation, and Holding Time Requirements

To ensure sample and data usability, sampling will be performed in accordance with HASQARD
(DOE/RL-96-68) pertaining to sample collection, collection equipment, and sample handling.

Suggested preservation and holding time requirements for solids (Table HA-6) are in accordance with the
analytical method specified. The container types and volumes will be identified on the sampling
authorization form and the chain-of-custody form. This SAP defines a sample as a filled sample bottle for
starting the clock for holding time restrictions.

Laboratories are required to analyze samples within the holding times specified in Table HA-6. Holding
time is the elapsed time period between sample collection and analysis. Exceeding required holding times
could result in changes in constituent concentrations due to volatilization, decomposition, or other
alterations. Required holding times depend on the analytical method, as specified in the four-digit

EPA methods (SW-846). Data from samples analyzed outside of the holding times are flagged in the
HEIS database with an “H.”

For some samples, preservatives are required. Preservatives may be added to the collection bottles before
their use in the field, or it is allowable to add the preservatives immediately after sample collection. Final
container types and volumes will be identified on the sampling authorization form and chain-of-custody
form.

Table HA-6 Sample Preservation and Holding Time Requirements
for Soil Samples

Method? Analyte or Group Preservation Holding Time
Requirement
EPA Method 6010 Metals None 6 months
EPA Method 6020 Metals None 6 months
EPA Method 7196 Hexavalent Cool to <6°C 30 days/
Chromium 7 days®
EPA Method 7471 Mercury Cool to <6°C 28 days
EPA Method 8015 Alcohols/Ketones Cool to <6°C 14 days/
40 days”
EPA Method 8081 Pesticides Cool to <6°C 14 days/
40 days”
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Table HA-6 Sample Preservation and Holding Time Requirements
for Soil Samples

Method? Analyte or Group Preservation Holding Time
Requirement
EPA Method 8260 Volatile Organic Cool to <6°C 14 days maximum
Analytes (preserved)
EPA Method 8270 Semi-Volatile Organic | Cool to <6°C 14 days/
Analytes 40 days”
EPA Method 9012 Cyanide Cool to <6°C 14 days/
40 days”

aFor all four-digit EPA methods, refer to SW-846, Test Methods for Evaluating Solid Waste: Physical/Chemical
Methods, Third Edition; Final Update V.

bThe first number shown is the holding time for extraction; the second number is the holding time for analysis of the
extract.

EPA = U. S. Environmental Protection Agency

HA.3.3.3 Decontamination of Sampling Equipment

Sampling equipment will be decontaminated in accordance with appropriate methods. To prevent
contamination of samples, clean sampling equipment will be used for each sampling activity.
Decontamination of sampling equipment used for highly contaminated samples may not be possible
(i.e., single use) and should be considered during the sample collection planning process. Special care
must be taken to avoid the following common ways in which cross-contamination or background
contamination may compromise the samples:

e Improperly storing or transporting sampling equipment and sample containers.

e Contaminating the equipment or sample bottles by setting the equipment/sample bottle on or near
potential contamination sources (e.g., uncovered ground).

¢ Handling bottles or equipment with dirty hands or gloves.
e Improperly decontaminating equipment before sampling or between sampling events.

Decontamination of sampling equipment is performed using high-purity water in each step. In general,
three rinse cycles — detergent, acid, and water — are performed to decontaminate sampling equipment.
During the detergent rinse, the equipment is washed in a phosphate-free detergent solution, followed by
rinsing with high-purity water in three sequential containers. After the third high-purity water rinse,
stainless steel or glass equipment is rinsed in a 1 M nitric acid solution (pH less than 2). Equipment is
then rinsed with high-purity water in three sequential containers (the high-purity water rinses following
the acid rinse are conducted in separate water containers that are not used for detergent rinse). Following
the final high-purity water rinse, equipment is rinsed in hexane and then placed on a rack to dry. Dry
equipment is loaded into a drying oven set at 50°C (122°F) for nonmetal and nonglass items or 100°C
(212°F) for metal or glass. Once at temperature, equipment is baked for 20 minutes and then cooled. The
equipment is then removed from the oven and wrapped in clean, unused aluminum foil using surgeon’s
gloves. The wrapped equipment is stored in a custody locked, controlled access area.
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HA.3.4 Documentation of Field Activities

Logbooks or data forms are required for field activities and will be used in accordance with HASQARD
(DOE/RL-96-68) requirements. A logbook must be identified with a unique project name and number.
The individual(s) responsible for logbooks will be identified in the front of the logbook, and only
authorized persons may make entries in logbooks. Logbook entries will be reviewed by the FWS, Project
Technical Lead, or other responsible manager; the review will be documented with signature and date.
Logbooks will be permanently bound, waterproof, and ruled with sequentially numbered pages. Pages
will not be removed from logbooks for any reason. Entries will be made in indelible ink. Corrections will
be made by marking through the erroneous data with a single line, entering the correct data, and initialing
and dating the changes.

Data forms may be used to collect field information. However, the information recorded on data forms
must follow the same requirements as those for logbooks. The data forms must be referenced in the
logbooks.

A summary of the following information is to be recorded in logbooks:

¢ Day and date; time task started; weather conditions; and names, titles, and organizations of
personnel performing the task.

e Purpose of visit to the task area.

e Site activities in specific detail (e.g., maps and drawings) or the forms used to record such
information and details of any field tests that were conducted (reference any forms that were
used, other data records, and methods followed in conducting the activity).

e Details of any field calibrations and surveys that were conducted (reference any forms that were
used, other data records, and the methods followed in conducting the calibrations and surveys).

e Details of any samples collected and the preparation (if any) of splits, duplicates, MSs, or blanks
(reference the methods followed in sample collection or preparation; list location of sample
collected, sample type, each label or tag numbers, sample identification, sample containers and
volume, preservation method, packaging, chain-of-custody form number, and analytical request
form number pertinent to each sample or sample set; and note the time and the name of the
individual to whom custody of samples was transferred).

e Time, equipment type, serial or identification number, and methods followed for
decontaminations and equipment maintenance performed (reference the page number[s] of any
logbook where detailed information is recorded).

e Any equipment failures or breakdowns that occurred, with a brief description of repairs or
replacements.

The Project Manager, FWS, and SMR personnel must document deviations from protocols, issues
pertaining to sample collection, chain-of-custody forms, target analytes, sample transport, or
noncompliant monitoring. Examples of deviations include samples not collected due to field conditions,
changes in sample locations due to physical obstructions, or additions of sample depth(s).

As appropriate, such deviations or issues will be documented in the field logbook or on nonconformance
report forms in accordance with internal corrective action methods. The Project Manager, FWS, or SMR
personnel will be responsible for communicating field corrective action requirements and for ensuring
that immediate corrective actions are applied to field activities.

Changes in sample activities require notification, approval, and documentation as noted in Table HA-2.
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HA.3.5 Calibration of Field Equipment

The FWS is responsible for ensuring that field equipment is calibrated appropriately. On-site
environmental instruments are calibrated in accordance with the manufacturers’ operating instructions,
internal work requirements and processes, and/or field instructions that provide direction for equipment
calibration or verification of accuracy by analytical methods. Calibration records will include the raw
calibration data, identification of the standards used, associated reports, date of analysis, and analyst’s
name or initials. The results from all instrument calibration activities are recorded in accordance with
HASQARD (DOE/RL-96-68).

Field instrumentation, calibration, and QA checks will be performed as follows:

e Prior to initial use of a field analytical measurement system.
e At the frequency recommended by the manufacturer or methods, or as required by regulations.
e Upon failure to meet specified QC criteria.

e Daily calibration checks that will be performed and documented for each instrument used to
characterize areas under investigation (checks will be made on standard materials sufficiently
similar to the matrix under consideration to allow for direct comparison of data); analysis times
will be sufficient to establish detection efficiency and resolution.

e Standards used for calibration that will be traceable to nationally or internationally recognized
standard agency source or measurement system, if available.

HA.3.6 Sample Handling

Sample handling and transfer will be performed in accordance with established methods to preclude loss
of identity, damage, deterioration, and loss of sample. Custody seals or custody tape will be used to verify
that sample integrity has been maintained during sample transport. The custody seal will be inscribed with
the sampler’s initials and date. If during the chain-of-custody process, it is discovered that the custody
tape has been tampered with or broken on both the sample bottle and the cooler, the sample will be
analyzed but the results will include a flag to indicate that custody was broken. If the sample data did not
trend with the other data or were not as expected, the data from the sample would be flagged accordingly.
A sampling and analytical database is used to track samples from the point of collection through the
laboratory analysis process.

Discrepancies with sample containers or sample collection packages are noted and corrective actions are
initiated. For example, where a custody seal is damaged or missing, each case is individually reviewed for
usability of the sample. The damaged or missing seal and action taken will be documented in the final
data package. Data verification and validation will also note any issues with sample collection and
analysis.

HA.3.6.1 Containers

Samples will be collected, where and when appropriate, in break-resistant containers. The field sample
collection record will indicate the laboratory lot number of the bottles used in sample collection. When
commercially precleaned containers are used in the field, the name of the manufacturer, lot identification,
and certification will be retained for documentation.

Containers will be capped and stored in an environment that minimizes the possibility of sample container
contamination. If contamination of the stored sample containers occurs, corrective actions will be
implemented to prevent reoccurrences. Contaminated sample containers cannot be used for a sampling
event. Container sizes may vary depending on laboratory specific volumes/requirements for meeting
analytical detection limits. Container types and sample amounts/volumes are identified on the
chain-of-custody form.
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The Radiological Engineering organization will measure both the contamination levels and dose rates
associated with the filled sample containers. Along with other data, the information will be used to select
proper packaging, marking, labeling, and shipping paperwork and to verify that the sample can be
received by the analytical laboratory in accordance with the laboratory’s radioactivity acceptance criteria.
If the dose rate on the outside of a sample container or the curie content exceeds levels acceptable by an
off-site laboratory, the FWS (in consultation with the SMR organization) can send smaller sample
volumes to the laboratory.

HA.3.6.2 Container Labeling

Each sample is identified by affixing a standardized label or tag to the container. This label or tag will
contain the sample identification number. The label will identify or provide reference to associate the
sample with the date and time of collection, preservative used (if applicable), analysis required, and
collector’s name or initials. Sample labels may be either preprinted or handwritten in indelible or
waterproof ink.

HA.3.6.3 Sample Custody

Sample custody will be maintained in accordance with existing Hanford Site protocols (DOE/RL-96-68)
to ensure the maintenance of sample integrity throughout the analytical process. These protocols are
found in HASQARD Volumes 2 and 4. Chain-of-custody procedures will be followed throughout
sample collection, transfer, analysis, and disposal to ensure that sample integrity is maintained. A
chain-of-custody record will be initiated in the field at the time of sampling and will accompany each set
of samples shipped to any laboratory.

Shipping containers will be prepared as instructed by the SMR organization. The analyses requested for
each sample will be indicated on the accompanying chain-of-custody form. Each time the responsibility
for the custody of the sample changes, the new and previous custodians will sign the record and note the
date and time. The field sampling team will make a copy of the signed record before sample shipment and
will transmit the copy to the SMR organization.

The following information is required on a completed chain-of-custody form:

e Project name.

e Signature of sampler.

e Unique sample number.

e Date, time, and location (or traceable reference thereto) of sample collection.
e Matrix.

e Preservatives.

e Chain-of-custody information (i.e., signatures and printed names of each individual involved in
the transfer of sample custody and storage locations, and dates/times of receipt and
relinquishment).

e Requested analyses (or reference thereto).
e Number of sample containers per unique sample identification number.
e Shipped to information (i.e., analytical laboratory performing the analysis).

Samplers will note any anomalies with the samples. If anomalies are found, samplers will inform the
SMR group, so special direction for analysis can be provided to the laboratory.
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HA.3.6.4 Sample Transportation

Packaging and transportation instructions will comply with applicable transportation regulations and DOE
requirements. Regulations for classifying, describing, packaging, marking, labeling, and transporting
hazardous materials, hazardous substances, and hazardous wastes are enforced by the U.S. Department of
Transportation (DOT) as described in 49 CFR 171, Transportation, General Information, Regulations,
and Definitions, through 49 CFR 177, Carriage by Public Highway.’

Samples containing hazardous constituents above regulated amounts will be considered hazardous
material in transportation and transported according to DOT requirements. If the sample material is
known or can be identified, then it will be classified, described, packaged, marked, labeled, and shipped
according to the specific instructions for that material. Appropriate laboratory notifications will be made,
if necessary, through the SMR project coordinator.

Materials are classified by DOT as radioactive when the isotope specific activity concentration and the
exempt consignment limits described in 49 CFR 173, Transportation, Shippers - General Requirements
for Shipments and Packagings, are exceeded. Samples will be screened or relevant historical data will be
used to determine if these values are exceeded. When screening or historical data indicate that samples
are radioactive, they will be properly classified, described, packaged, marked, labeled, and transported
according to DOT requirements.

Prior to shipping radioactive samples to the laboratory, the organization responsible for shipping shall
notify the laboratory of the approximate number of and radiological levels of the samples. This
notification is conducted through the SMR project coordinator. The laboratory is responsible for ensuring
that the applicable license limits are not exceeded. Prior to sample receipt, the laboratory shall provide
SMR with written acceptance for samples with elevated radioactive contamination or dose.

HA.4 MANAGEMENT OF WASTE

Waste may be generated during sample collection, processing, and sampling activities. The method of
identification, storage, and disposition of waste and unused samples (including unexpected waste)
generated by sampling activities will be managed in accordance with the waste management requirements
in Section H.4 of Addendum H.

Off-site analytical laboratories are responsible for the disposal of unused sample quantities and wastes
from the analytical processes.

Pursuant to 40 CFR 300.440, National Oil and Hazardous Substances Pollution Contingency Plan,
Procedures for planning and implementing off site response actions, approval from the DOE-RL
Manager is required before returning unused samples or waste from off-site laboratories.
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