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LIST OF TERMS, Continued
WAC Washington Administrative Code
% percent
Ci/m’ Curies per cubic meter
nCi/g Nanocuries per gram
nCi/g : microcuries per gram
ng micrograms
uL microliters

Clos :action/activity

GLOSSARY

Refers to comp ) 5

activities throughout this document.

List of constituents identified for characterization in Table 4.4 of
the Regulatory Data Quality Objectives Supporting Tank Waste
Remediation System Privatization Project (Wiemers et al. 1998)
Identifies constituents from the Part A Permit.

Identifies constituents requested by the risk assessment group.
Identifies constituents as Underlying Hazardous Constituents.
Identifies constituents in Table 4.4 of the Regulatory Data Quality
Objectives Supporting Tank Waste Remediation System
Privatization Project (Wiemers et al. 1998)
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1.0 INTRODUC..ON

A key closure activity associated with Hanford Site cleanup is retrieval of as much single-shell
tank (SST) waste as technically possible. To accomplish closure of the SST farms, information
addr  ing the residual waste (waste remaining in individual SSTs after completion of waste
retrieval) is required. Data are required to address risk assessment as well as performance
criteria. . ks within a tank farm will undergo component closure activities in accordance with
the SST Closure Plan, which is the basis for modification of the Dangerous Waste Portion of the
Resource Conservation Recovery Act Site-wide Permit. Required information includes but is
not limited to the volume of the residual waste left in the tanks, the concentration of certain
constituents (see Section 4.0) in the residual waste, and data for risk assessment determinations.
The concentration and the volume of the residual waste will provide the inventory of the
constituents in the residual waste.

In order to obtain the concentrations of the constituents of conc es 1 o w
(lic d and solids) remaining in the SST after retrieval are rc  ured. Liquid grab samples
(depending on the retrieval method for a particular tank) will be obtained during the final waste
retrieval activity and the solids after the final waste retrieval (see Section 8.0). The waste
retrieval operations are detailed in the process control plans prepar.  for each tank. Retrieval
actions are a component closure activity; however, retrieval will be complete in some tanks prior
to permit issuance in accordance with the Hanford Federal Facility Agreement and Consent
Order (HFFACO) (Ecology et al.) M-45 milestones.

This document describes the Data Quality Objective (DQO) process undertaken to ensure
appropriate data are collected to support the component closure activities for all single shell

1 ks and will cover all sampling and analytical activities for that purpose. 1€ DQO process
was implen  ited in accordance with Data Quality Objectives for Sampling and Analyses,
TFC-ENG-CHEM-C-16, Rev. A and the U.S. Environmental Protection Agency (EPA) QA/G-4,
Guidance for the Data Quality Objectives Process, with some modifications to accommodate
project or tank specific requirements and constraints.

The QO process is iterative. Therefore, changes to this document will be made, as required,
during the time the DQO is in effect (component closure of the single-shell tanks). The DC ™
will be updated when requirements change (e.g., addition or deletion of constituents to be
analyzed), changes in available equipment (e.g., off riser sampling), changes in retrieval
methods, etc. Changes to the DQO document can be initiated by involved or affected groups
(i.e., Ecology, ORP, and CH2M HILL organizations.). In addition, these groups will be
informed of all changes that occur prior to the action taking effect.

The State of Washin_ n Department of Ecology (Ecology) will not address information directly
related to the strict application of the U.S. Department of Energy/Atomic Energy Agency
(DOE/AEA) regulations in this DQO. However, Ecology will address information related to

xed waste and radionuclides as required by regulations, guidance, and the HFFACO (Ecology
et al.), as well as retrieval/closure agreements, documents, and plans.
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3.0 DECISION STATEMENTS

Decision statements link alternative actions with the principal study question and express a
choice between alternative actions. Decision statements are created by combining the study
questions with alternative actions. Using this formula, the decision statement can be expressed
as:

Determine whether or not the residual waste in a SST meets the HFFACO M-45-00
milestone requirements, radiological performance objectives defined in DOE Order
435.1, and supports compliance with WAC 173-303-610 (2) closure performance
standards for protection of human health | the environment and allows the component
closure actions to proceed, or requires reassessment of the component closure actions.

Figure 3-1 shows the general logic flowchart for the component closure action of a SST. The
flowchart shows the decisions and activities that are covered by this DQO and :1  ledto
address a SST component closure action. The decisions are discussed and expanded in Section
6.0 while the sampling activities are discussed in Section 8.0.

As indicated in Figure 3-1, all three decisions must be addressed to proceed with Hanford
Site-Wide Permit closure actions. The decisic s are parallel actions. The decision rules are
discussed in Section 6.0.
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If the TIC is not found in the “Hanford Library” of compounds, then the TIC will be evaluated
against the standard National Institute of Standards and Technology (NIST) library of
compounds. This library has over 100,000 compounds. However, because they are collected on
different instruments from those used for the actual analysis, the retention times and response
factors will be different. Before the analyst can name or identify the TIC, the analyst must be
confident that the chromatogram and mass spectra match well enov "1 to name the compound. If
the analyst cannot confidently name the compound, it is identified as an unknown and no further
action is required. When a TIC is identified in the NI . library, then the TIC will be evaluated
in a similar manner as a “Hanford Library” TIC.
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IC 10n chromatography
ICP/AES inductively coupled plasma/atomic emission spectroscopy

4.1.3 R: onuclides

The strategy for analyzing radionuclides is similar to the ino  nic analytical strategy but the

radionuclides have more single constituent analytical methods. The strategy for determining the

analytical requirements for the radionuclides can be seen in Figures 4-4 and 4-5. Figure 4-4

shows the strategy for the radionuclide analytical methods for multiple constituents (e.g., GEA),

while Figure 4-5 shows the strategy for radionuclide constituents that are analyzed by a single

constituent analytical method. The primary radionuclides are those identified in 10 CFR 61.55,

constituents (e.g., °Se) added for risk assessment needs, 1d those that could be major activity

contributors. Table 4-6 shows the primary constituents required by this DQO, the reason the

constituent is a primary, and the methods used for analysis. ‘

As can be seen in Figures 4-4 and 4-5, the development of analytic  methods lower the

quantitation limits will take place after risk evaluations indicate method development is
necessary.
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Additional isotopes other than those requested are t normally reported for ICP/MS because
measurements are - : by peak  ipping rather than scanning. ICP/] 3 may identify other
isotopes but is limited to the mass range scanned. ‘

Only two gamma emitting isotopes, 137Cs and ®Co a  identified in 10C. .. 61.55. The other
gamma emitting isotopes are added for other reasons (see Table 4-6). In most Hanford Site tank
waste, *’Cs is ~ 2 dominant gamma-emitting isotope. Other isotopes may not be detected or will
be reported at a high less than level by GEA because of the 7Cs bacl . und.

121 is measured by a chemical separation and low energy gamma countii

™Se is determined by liquid scintillation counting. There are no standards or tracers for PSe
because these isotopes are not commercially available. Nonradioactive selenium is used to
correct for chemical yields in the procedures.

The **°Th and ***Th can be determined by alpha analysis but are normally measured by ICP/MS
because of their long half-life. 2Th must be determined by calculation from 22Th and 22U
estimates or from alpha counting. Determination of 22%Th by GEA may be impacted by high
137

Cs levels.

In addition to the constituents discussed above, a bulk density or solids specific gravity
depending on the solids consistency is required. Bulk density is needed to determine waste
inventories.

4.2 QUALITY CONTROL

Laboratories performing analyses specified in this DQO shall maintain a quality assurance (QA)
plan. The plan shall meet the Hanford Analytical Services Quality Assurance Requirements
Documents (L  i-RL-96-68) bast~"  requirements for laboratory quality systems.

All sampling events will :conduc | using controlled procedures. At a minimum, two field
blanks and two trip blanks will be collected for the liquid samplir - event. One field blank and
one trip blank are needed for the VOC analyses and the other fiela blank and trip blank will be
used for the SVOC analyses. The grab sampling field blanks shall be lowered into the 1k
headspace, the stopper removed, and the blank retrieved. Field blanks and trip blanks will be
analyzed using the same methods as the waste samples.

Field and trip blanks are not required for the solid sampling activity because the sampling and
shipping conditions of the blanks would not be representative of the solid sample sampling and
shipping conditions.

At a minimum, a duplicate analysis, a matrix spike, a laboratory b™ k, and a laboratory control
sample are required for each batch of samples. 1stances where this requirement is not
applicable are shown in Table 4-7. Evaluation criteria for these QC analyses are shown in Table
4-7. Laboratory blanks will be evaluated according to HNF-SD-CP-QAPP-016, 222-§
Laboratory Quality Assurance Plan.
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transport is not re 1ired by this DQQO. Efforts shall be ade to maintain temperature of
samples within the range of normal temperatures for the time of the year when the samples
are collected. Hot cell space is limited and cannot accommodate large refrigeration units.
However, limited (i.e., small) refrigeration capability shall be provided in the laboratory for
samples for which cooling is critical (e.g., VOA).

Chemical preservations are not recommended for the Hanford Site tank waste. Hanford Site
tank wastes commonly contain high levels of salt and will precipitate metals when preserved
by adding acid. In addition, the waste is maintained at high pH (generally >12). Preserving
the samples by adding acid may require a large amount of acid and may alter the chemical
and physical characteristics of the waste. This would adversely affect the goal of assessing
concentrations and physical properties of the waste, as it exists in the tank.

e Zero headspace in sample bottles — To minimize loss of volatile components, SW-846
recomm s that the sample bottles contain: »>1 sace. This recos I |
generally not achievable because of p  )nnel exposure concerns. Upon removing a liquid
sample from a tank, the sample bottle is quickly capped and placed in a shielded cask to
minimize radiation exposure to the workers. Sampling personnel are not allowed to "top off"
the samples. Therefore, a zero headspace is commonly not obtained. As discussed earlier
(except in certain cases using the clamshell), solids samples are shipped to e laboratory in
the sample device to minimize radiation exposure to the workers.

While not all of the above recommendations can be met for every sample, efforts shall be made
to minimize the potential impacts and the duration between sampling and analysis of the
samples. For analyses with required holding times, the time between sampling the waste and the
analytical time will be reported in the data package.

The data report from the 222-S Laboratory will be a format IV data package. A format IV data
package, as defined in HNF-SD-CP-QAPP-016, 222-S Laboratory “uality Assurance Plan, is
necessary because the data are expected to receive extensive  riew rrom outside individuals and
org: zations. The format IV data package is subject to internal laboratory QA verification and
review including peer review prior to release. However, a third party validation of the data
package is not required. The data package will include the data for all samples, including
composites, segments, subsegments, drainable liquids, and associated blanks taken and analyzed
during a single sampling activity. The data package shall be issued as a document approved for
public release via an Engineering Data Transmittal form.

he data package is organized into two major parts: (1) a summary report section, and (2) a raw
data compilation. Both data package sections will be organized accordii to the type of analyses
or activity where the data were generated. The su1 1ary report section is comprised of two
subsections: (1) a narrative that identifies the methods used and discusses any unusual sample or
QC results from each analysis or activity; and (2) summary tables of the sample and QC results.
Each raw data activity is organized by analysis type and batch or by e time the activity
occurred. For most analytical measurements, the batch arrangement requires the least

iplication.
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standards. Analytical data generated according to this DQO will be used to quantify the risk
contribution of : SST component closure tc 1e overall risk of the tank farm. This data will be
as: sed when the risk assessment is established.
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