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Resolve unreviewed safety questibns and other safety issues
associated with Watch List tanks.

Identify any safety issues associated with current non-Watch List
tanks.

Furnish safety-related characterization data necessary for the safe
operation of the tank farms.

Provide characterization data required to ensure waste compat »ility
for the SST stabilization program.

Provide characterization data required to support continued

o ‘ations of the 242-A Evaporator.

Provic  ‘'ilaracterization data required to maintain tha permit status
and support continued operations ¢ 1e DL. Sto icility.

Provide characterization data required for deve ment of retrieval,
pretreatment, and vitrification-technologies.

Comply with Tri-Party )reemeht Milestone M-44-00, v ich rec '
the issuance of 177 Tank Characterization Reports based on process
knowledge, previous characterization data, and valida: | empirical
data.
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2.0 TWRS SAMPLING METHODS

2.1 SAMPLING WORK PACKAGES

Each sampling event has an associated work package. A work package may
cover the sampling of more than one tank and describes the scope of the

141 event(s). Furthermore, a work package contains or re- -ences
work plans, work procedures, and plant operating procedures necessary
perform the tank sampling. Preparing the work package is the joint
responsibility of the assianed cognizant engineer from Waste Tank Sampling
I neering and the assigne planner from the Production Control, Zone Six
¢ inization.

2.2 SAMPLING M..Jdt ILOGIES

The types of sampling efforts that support the various TWRS activities
include push-mode and rotary-mode core sampling, grab sampling, auger
ipling, and various types of vapor sampling. A brief, introductory
description of each type of sample and sampling procedure is provided.

2.2.1 Core Samples

Two types of core samf ing methodologies, push moi and rotary mode, are
used to obtain solid and/or supernatant liquid samples of the high-le' 1 waste
materials remainir in the waste tanks. The waste tanks contain three general
waste types; sludge, sait cake, and liquid. These are obtained f = the tanks
using specially designed core-sampling trucks and sampling devices. The
sampler bit is either pushed or rotated through the waste to obtain a
cylindrical cross section of the tank contents below the riser used for
sampling. Each sampler measures approximately 2.5 cm x 48 cm. The waste
approximately 2 cm from the bottom during push-mode sampling, and
approximately 2.5 cm from the )ttom during rotary-mode sampling, can not :
sampled with these systems. Push-mode sampling is performed on tanks
containing supernatant liquid or soft sludge. Rotary-mode sampling is
primarily used to sample hard salt cake, although it may also be used to
s¢ 1le the other waste types.

2.2.2 Auger Samples

Auger samples are limited to approximately the first 20 cm of solids on
the tank waste surface and are not planned for all tanks. Auger samples are
used to screen the surface of - ‘rocyanide and gas-generating Watch List
tanks, and may also substitute for core samples in tanks containing less than
20 cm to 30 cm of waste. Auger samples are taken using a stainless steel,
hand-turned auger bit contained in a sleeve in a method similar to wood boring
or ice augquring.

2-1




WHC-SD-WM-PLN-091, REV. 0
FY 1995 Tank Waste lysis Plan

2.2.3 Supernate and Soft Slurry Grab Samples

Liquid or soft slurry samples of the waste remaining in the DSTs and SSTs
‘e taken from various depths in the liquid using a special sampling bottle
contained in a cage. The bottle is stoppered and lowered to the desired
level. Once that level is reached, the bottle is. unstoppered, fills with
iquid, and is retrieved from the tank.

2. 4 Vapor.Sampling

f immable and/or noxious vapors and gases are generated and released from
1 2 high-Tevel radioactive waste within the 200 Area tank farms. Vapor
sampling is performed by (1) Health and Safety Technical Services or the Tank
Vapor Issue Resolution Program, which involves taking samples of n1e airspace
in the tanks to address the potential for build-up of these unsafe vapor : or
(2) the Flammable Gas Tank Safety Program, which is in the process of
installing standard hydrogen m« itoring systems on each of the 25 flamm le
gas Watch List tanks by April 1495 as required in Commitment 3.14 of DNtsB
Recommendation 93-5 (DOE 1994c). There are several different measuring
devices, procedures, and instruments for vapor sampling that a1 described in
Section 2.2.4.1. The ti ( vapor sampling currently being conducted may be
classified by purpose into three general types; ferrocyanide tank flammability
and health hazards vapor sampling; heated-tube vapor sampling; and exhauster
air permit vapor sampling.

2.2.4.1 Waste Tank Vapor Sample Types

Ferrocyanide tank flammability and health hazards vapor sampling is
required befnare any work inside the ferrocyanide Watch List tanks can be
performed. safety assessment specifically outlines the requirements for
this sampling, which involves a check of the flammability of the headspace
using a combustible gas meter and a check of the organic vapor concentration
using an organic vapor monitor within the tank. Sorbant tubes are used to
measure certain hazardous compounds, including hydrazine, ammonia, hyd jen
cyanide, and nitrogen oxides in the tank dome space.

Heated-tube vapor sampling to resolve health and safety issues uses the
vapor sampling system developed by the Tank Vapor Issue Resolution Progr: ,
and employs a heated sampling probe, heated sample transfer Tines, and a
heated manifold to eliminate the condensation of vapors. Presently, all
Ferrocyanide and Organic Watch List tanks are scheduled to be sampled by tf s
method.

Exhauster air permit vapor sampling is used to support exhauster ;e
during rotary-mode core drilling. To acquire a state air permit to of -ate an
exhauster in a. tank, the vapors in a waste tank must be sampled and a1 yzed
befare using the exhauster. This also identifies gases and vapors that are of
ir irest to the Tank Vapor Issue Resolutijon Program.

2.2.4.2 Vapor Sampling Methods
—Generally, there are three processes used for obtaining vapor sar les.

The sample may be passed through a device that traps or concentrates .argeted
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vapors and gases, a sample may be collected in an appropriate container, or
the vapor may be analyzed in situ. The four samplers used for vapor sampling
include sorbent tubes, Tedlar or Saran grab bag samplers, SUMMA canisters, and
Hol cylinders.

Sorbent tubes are small tubes filled with a sorbent material that traps
specific vapors and/or gases from sample vapor drawn through the tube. This
vapor can then be extracted and analyzed at a remote laboratory.

Grab bags made of Tedlar or Saran, highly impermeable plastics that do
I t off-gas significantly, are used to collect samples for analysis. A small
pump is used to fill the bag. However, grab bags are not an ideal sampling
device for certain vapors, because of the ability of the vapor to be adsorbe
by the plastic.

SUMMA can * SUMMA bottles are s° inl: ; steel containers that
collect samples 1n tne same fashion as grab bags. To col” :t a sample,
canister is first evacuated and placed in the vapor to be sampled. Then a
valve on the car ster is opened, allowing the sample vapor to surge in. SUl A
canisters are passivated to reduce adsorption of constituents ° interest.

The Hoke cylinder is a metal bottle typically constructed of stainless
steel with either one or two valved openings. In the case of the single
opening, the cylinder is evacuated before sample collection and filled with
the vapor sample by opening the valve. If the Hoke cylinder has two valves,
the valves are positioned at opposite ends of the bottle. This arrangement
allows the sample vapor to be drawn through the cylinder with a pump before
actual sample collection, thereby purging any non-sample vapors that may have

een present from the system.

In situ analysis presently consists of standard hydrogen monitoring
systems on flammable gas Watch List tanks that are designed to continuously
measure hydrogen levels in a tank's dome space. These systems also all. gas
samples to be retrieved for detailed laboratory analyses (Atencio 1992). The
principal components of the monitor are a main flow loop, grab sample loop,
and a calibration system. Two electrochemical cells in the main flow loop
measure hydrogen in the respective ranges of 0 to 1 and 0 to 10 volume
percent.

Toxilogs use an electrochemical cell detector designed to respond to
specific gases or to general types of gases and vapors. These devices rovide
a readout of contaminant level, and include a visual and audible alarm to
provide a warning when a preset limit is exceeded. Therefore, toxilogs may be
used as both a monitoring instrument and as a personal alarm device. Further,
these instruments u: a datalogger to continuously record the contaminant
levels observed for later ¢ inloading to a computer.

2-3
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3.0 FISCAL YEAR 1995 SAMPLING SCHEDULE

A procedure for prioritizing and scheduling TWRS sampling and analysis
activities may be found in TWRS Characterization Sample and Analysis
Scheduling Procedure (WHC 1994). Waste tank core, auger, grab, and vapor
sampling activities are integrated into a schedule covering all TWRS sampling
activities. The Hanford Site analytical resources are coordinated with the
sampling capabilities and commitments made in Recommendation 93-5

wplementation Plan (DOE 1994c) and any applicable DQO documents.

3.1 SAMPLING PRIORITY LIST

The Sampling Priority List is a list of all tanks to be sampled for a
given FY in orc * of priority. As required in TWRS Characterization Samp
and Analysis Scheduling Procedure (WHC 1994), it is de i by 1 2
Characterization Program, with input by the TWRS program elements, by
assessing programmatic needs and priorities. From the Sampling Priority List,
a Sampling Schedule is generated that reflects the priorities of the Sampling
Priority List to the extent possible given a number of scheduling constraints.

Compliance with the DNFSB Recoi 2ndation 93-5 requires that the Watch
List tanks, and others with identified safety problems, receive the highest
priority in the Sampling Schedule. Prioritization of the non Watch List tank
samples is performed by considering the priority assigned by each program
element and the remaining sampling capacity. The various TWRS program
elements have specific waste tank characterization requirements to fulfill
their individual programmatic responsibilities and they are responsible for
identifying their respective sample priorities.

3.2 SAMPLING SCHEDULE

The FY 1995 In- jrated Sampling Schedule details the sampling activities
(core, auger. grab, and vapor) for FY 1995. It includes samnles from the 49
SSTs, 28 D¢ i, and ¢ 1er miscellaneous underground storage inks. icause of
the commitment to comply with Recommendation 93-5, the majority of tanks to 2
core sampled in FY 1995 are Watch List tanks. The forecasted sampling
activities associated with the Sampling Schedule are shown in Table 3-1.

3.2.1 Scheduling Constraints
3.2.1.1 Operational Constraints
The FY 19 . Sampling Schedule does not mirror the Sampling Priority List
icause of the various operational and laboratory constraints. The following
; a 1ist of operational constraints that affected the scheduling of tanks for
sampling in FY 1995.
. Allowance must be made for preparing significant documentation,

— including safety analysis reports, environmental assessments,
National Environmental Policy Act (NEPA) documentation, and

3-1
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4.0 DQO-BASED CHARACTERIZATION REQUIREMENTS

The D ) process is invaluable for determining the current
characterization data requirements needed for the continued safe storage,
retrieval, and disposal of the Hanford Site DST and SST wastes. In addition,
the 0Q0 p' :ess can :lp cost planning and scheduling activities, t. ¢ sample
scheduling, and labordtory scheduling because it helps identify what resources
a. needed and when they are needed to satisfy the characterization
ol wctives. The strategy for the phased implementation of the DQO planning
prucess that supports all TWRS tank characterization needs is prese¢ :ed in The
TWRS DQO Strat v (Babad et al. 1994a).

The DQO efforts described in and )lemented through this document only
pertain to characterization of waste tank samples. Other activities such as
enhanced monitoring or mitigation associated with the waste tanks mav be
addressed via the 0QO process, but they are not covered or discuss: here.

4.1 DQO EFFORTS AND TYP( "

The overall strategy for implementing DQO efforts in the TWRS is to
divide the universe of relevant data needs into a finite number of 0Q0 efforts
with focused data needs. Thus, the various DQO efforts have been divided into
issue- and process-based activities. Issue-t sed DQO efforts are focused on a
unique safety or requiatory issue such as ferrocyanide tanks or DST RCRA
sampling. The process-based DQO efforts address specific waste handling
processes such as tank retrieval. Table 4-1 lists the completed DQ0 efforts
and the DQOs in preparation to be completed in 1995 by type that apply to the
waste ink characterization effort described herein.

Each DQO effort results in a corresponding document. These 0Q0 documents
provide the necessary information to identify (1) the types of samples needed;
(2) the number of samples needed; (3) the (riser) location of the samples; and
(4) the appropriate time for sample collection.

4.2 MODULAR APPROACH TO SAMPLING AND ANALYSIS

Because all the characterization activities directed by this document are
DQ0-based, differences between programmatic sampling and analytical
requirements may be accounted for using a modular design in developing the
various waste tank characterization scenarios. A summary of the sampling and
analytical requirements for each DQO effort in Table 4-1 is presented in the
following Section. Normally, more than one DQO effort applies ) a given
tank, and several of the DQO efforts have overlapping analyticai requirements.
4-1This modular . roach facilitates preparation of the TCPs once the DQO
efforts applicab  to each tank on the FY 1995 Sampling Schedule have been
identified. This is done in Section 5.2.

As described in Section 1.5, DQO efforts performed for SST stabilizatic /

compatibility, DST RCRA compliance, or the evaporator are being used to upd: 2
the respective waste analysis plans. Once a waste analysis plan has been

4-1
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4.3.4 Waste Compatibility Data Quality Objectives

The generic sampling and analysis program related to the potential
incompatibility of wastes that may occur from waste transfers into and within
the DST system is the subject of this DQO effort. This includes waste that
has unique chemical and/or physical properties faor which no historical data
exists to judge compatibility with safety and operations decision rules, and
applies primarily to liquid samples from SSTs to be salt well pumped in the
near term. [t also applies to tanks scheduled as receiver tan from waste
retrieval activities. The sampling of SST liquid wastes is limited to liquid
in salt wells or surface liquid located below available risers. Until a
generic sampling plan is developed, the number ef liquid samples to be taken
will be determined using a best engineering judgement approach bv the Waste
Compatibility Program based on criteria that were established in he DQO
effort. Tab’ ) presents the analytes to be measured on liquid samples
taken for waste compatibility evaluation. For some analyte . two alternative
analytical methods a1 given. Alternative analytical 1 :hods for which no
precision or accuracies were given are not included. ‘ihe measurements of pump
velocity, pipe diameter, and tank temperature are not measured in the
laboratory or hot cell and were not included in Table 4-5. For further
information on this DQO effort refer to Data Quality Objectives for the Waste
Compatiblity Program (Carothers 1994).

4.3.5 Flammable Gas Tanks Crust Burn Issue Data Quality Objectives

This DQO effort addresses an issue associated with flammable gas Watch
List tanks: the potential for an exothermic reaction between organic carbon
and nitrate or nitrite in the crust, initiated by the burning of flammable
gases, or by a mechanical in-tank energy source, i.e., core sampling. Data is
needed to determine (1) if water addition to the crust, if present, is
necessary before core sampling; and (2) to further evaluate the crust burn
safety issue. The DQO process determined that auger samples from three
widely-spaced risers would provide the necessary information to satisfy items
(1) and (2). A summary of the analytical requirements associated with this
DQO effort are presented in Table 4-6. For further information on this DQO
effort refer to Data Requirements Developed Through the Data Quality
Objectives Process for the Crust Burn I[ssue Associated with Flammable Gas
Tanks (Johnson 1994).

4.3.6 Data Quality Objectives for Organic Layer Sampling of Tank C-103

This DQO effort was undertaken specifically to cover the collection and
analysis of organic layer grab samples from tank C-103 in order to address
safety issues related to the potential flammability of the floating organic
layer. The sampling events addressed by this DQO effort were performed in FY
1994, therefore the intent of this DQO0 effort has been fulfilled, and a
summary of the analytical requirements is not. necessary. For further
information on this 0QO0 effort refer to Organic Layer Sampling for SST
241-C-103 Background, and Data Quality Objectives, and Analytical Plan
(Wood 393) and Data Quality Objectives to Support Resolution of the Organic
Fuel- Rich Tank Safety Issue (Babad et al. 1994b).
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4.3.7 Rotary Core Vapor Sampling Data Quality Objective

This DQO effort addresses (1) the required vapor sampling and analysis of
a tank's headspace before operation of the rotary-mode core sampling
exhauster; and (2) monitoring of the exhauster during rotary-mode core
sampling. Because the monitoring activity is associated with operations and
not tank characterization, only the tank headspace sampling and analysis
activities prior to exhauster start-up are discussed here. The spatial
boundaries and configurations for vapor sampling to allow exhauster start-up
are as follows: (1) Sample the interior of the. tank at the approximate center
of the volume of the tank head space using a single heated vapor sampling
-assembly; or (2) Sample the vent header of the tank if it is actively vented.
One set of vapor samples will be taken per tank consistir -~ of the following
i

Six . SUMMA canisters

12 sorbant tubes

6 nitric oxide/nitrogen dioxide sorbent tubes

6 ammonia sorbant tubes

QC samples as specified in Quality Assurance Project Plan for Waste
Tank Vapor Characterization (Suydam 1993)

The analytical requirements associated with exhauster start-up vapor sampling
are given in Table 4-7. For further information on this DQO effort refer to
Rotary Core Vapor Sampling Data Quality Objective (Price 1994).

4.3.8 Organic Fuel-Rich Tank Data Quality Objective

This DQO effort focuses on SSTs that contain or may contain, based on
safety screening (Section 4.3.3), organic compounds above the established
decision thresholds. It identifies the information needed to determine if
tanks should be removed, not removed, or added to the Organic Watch List. As
with the ferrocyanide DQO effort, the sampling and analyses prescribed by this
DQO effort will allow tanks to be classified as safe, conditionally safe, or
unsafe. The sampling requirements of this 0Qo effort are for a minimum of two
cores samples separated radially to the maximum extent possible by existing
risers. Each 48 cm segment of each core shall be analyzed at the half segment
level. Table 4-8 identifies the analyses required by this DQO effort. The
tank temperature and identification of a floating organic layer are not
measured in the laboratory or hot cell and were not included in Table 4-8.
Quantification of several of the analytes specified in the DQO document will
be obtained from safety screening analyses. These are noted in the table.

For further information on this DQO effort refer to Data Quality Objective to
Support Resolution of the Organic Fuel Rich Tank Safety Issue
(Babad et al. 1994b).

4.3.9 Tank C-~103 Vapor and Gas Sampling Data Quality Objectives
Resolution of the potential flammability and worker health and safety
hazards associated with the presence of gases, vapors, or aerosols in tank

C-103 is the focus of this DQ0 effort. It covers the sampling events required
to resolve these issues. The number, type, and riser location of samples, and
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5.0 TANK CHARACTERIZATION PLANS

TCPs, letters of instruction, or test plans shall serve as the contracts
1+ lytical work between the TWRS Characterization Program and the
perfaorming laboratory. As such, these documents require signature by the
Characterization Program and the performing laboratory. TCPs integrate the
results of the various issue~ and process-based 0Q0 efforts into specific
sampling and analysis plans for a given tank. In addition, they specify the
samole-specific quality assurance methods, the protocol for sampling and
ar .ysis, and the deliverables required of the laboratory. A TCP will be
developed for most DSTs and SSTs sampled in FY 1995. Exceptions and the use
of letters of instruction and test plans are discussed in Section 5.4.

5.1 TANK CHAR# JZATION PLAN REQUII._.IENTS

TCPs integrate the samp11ng and analytical interests of all relevant =~ IS
program elements for a given tank. Ultimately, each waste tank to sampied
will have a corresponding TCP that covers future sampling and analysis
i :ivities for that tank. These sampling and analysis requests. shall be
supported by (1) completed and approved DQO documents; (2) letters of request
from programs that justify additional analyses. Other specific regquirements
concerning TCPs are as follows.

. One TCP shall cover Characterization Program-related sampling and
analysis activities for a tank. Revisions of the TCP shall document
any future sampling and analysis activities for that tank. Any
sampling or analytical changes for a given sampling event shal be
reflected in changes to that respective revision of the TCP, e.g.,
revision 0A.

. The TCP shall be approved before the respective sampling event. The
222-S Laboratory, 325 Laboratory, or other performing laboratories
shall be signatories to ensure that the analytical requests are
consistent with laboratory capabilities.

. The TCP shall be a WHC Supporting Document, making it amenable to
change control.

. A11 DQO documents and/or letters of request used to prepare a TCP
shall : referenced.

5.2 TANK CHARACTERIZATION PLAN PREPARATION

The sampling and analytical requirements of each tank on the FY 1995
Sampling Schedule are derived from the DQO-based information in Section 4.2.
The TCP author shall consult Section 4.2 when preparing a TCP and it is
recommended that the original DQO documents be studied as well. As mentione
above, many of the DQO efforts have overlapping samplir and analytic
requirements. Each TCP shall employ the most stringent sampling and
analytical requirements that apply. For example, one relevant DQO may specify

5-1
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B

an analysis for percent water on a core sample at t! segment leve with a3
accuracy while another relevant DQO may specify that the same analyte be
measured on quarter segments with 10% accuracy. The TCP must then direct that
pe nt water be measured on quarter segments with 10% accuracy.

5.3 TANK CHARACTERIZATION PLAN OUTLINE

The fbl]owing is an outline of the TCP along with a brief description of
each major section.

1. Specific Tank Objectives. This section shall identify the specific
processes and safety or regt 1itory issues that relate to the
characterization data to be gathered from this tank. This
information should be available in the applicable DQO documents.

The specific reasons for analyzing the tank waste shall
described, the appropriate DQ0 efforts shall be : “eren 1{. and how
these DQO efforts were integrated into the TCP shall be ex ained.
When preparing TCPs for process development sampling and analysis,
the objectives may be provided through process memos and/or test
plans in lieu of DQO efforts. The recommended outline for preparing
a process deve pment TCP is found in the Revised Interim Tank
Characterization Plan Guidance (Schreiber 1994). The TCP should
clearly identify the safety criteria, regulatory compliance, and
process criteria that are important to decisions to be made from the
data.

2. Tank, Waste, and Sampling Information. A summary of information
describing the tank being analyzed is provided here. Information
about the age, expected contents of the tank based on the tank's
fill history, and the risers used for sampling shall be described or
referenced. Note that the information about the age and expected
tank contents exists in the respective tank characterization report,
if it has been prepared. The amount and type (hardness and chemical
composition) of waste in the tank shall be described or referenced.
The number of cores, segments, potential layers, and expected
recoveries shall be discussed. The sampling procedure(s) and/or
work package, and the use of any hydrostatic head fluid or tracer
shall be identified. The requirements for transporting samples to
the laboratory shall also be specified.

3. Sample Extrusion/Removal or Receiving Instructions. The TCP shall
describe the sample extrusion/removal and breakdown instructions to
be used. The following items shall be identified or provided.
Except for the fourth and last items, this information should be
available in the applicable DQ0 documents.

e Special observations (such as potential organic layers or
solids) that are important during sample extrusion or removal

« Samples to be taken befo  storage or homogenization
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e Samples and an: ytes that have special holding times or need
fast turn around times

« Clear instructions on how the phases are to be subsampled and
analyzed if samples are expected to contain both solids and
liquids

o Instructions on subsegment treatment and storage

e A description of compositing procedures and how partial
segments or incomplete recovery will be handled

o Special quality control (QC) requirements (homogenization
tests, duplicates, composites, blanks) associated with the
extrusion/removal and hot cell work

e Instructions on how tracer concentration is to be monitored.

Specific Sample Preparation, Analyte, Quality Control, and Data
Criteria. Topics described in Section 3.0 may be addressed in
further detail in this section. A table in this section shall
clearly identify each type of sample (field blank, hot cell blank,
auger, grab, vapor, subsegment, segment, drainable liquid, separable
solids/Tiquids, composite, or homogenization test) and the
associated analyte; analytical method; procedure number and units;
sample preparation; QC; safety, regulatory, or notification limits;
and reporting format for each analyte being measured. The
analytical procedure revision numbers should not be listed, as they
will be identified in the data report/package. The table shall also
contain the applicable task package identification numbers for the
222-S Laboratory and the appropriate work order number for the

325 Laboratory. A plan for addressing analytical priorities in case
of incomplete sample recovery, and requests for reanalysis of
samples shall also be included. This will be based on the
priorities identified in the associated DQO efforts and the amount
of sample needed for the different tests. Finally, this section
shall identify applicable laboratory quality assurance and QC
documentation, describe how it relates to the QC identified in the
tables, and describe sample collection and handling activities.

Organization. A list of key personnel and their area of
responsibility in the program manage 'nt, sampling,
extrusion/removal, and analysis shall be included. The objective of
this 1ist is not to reproduce the organizational structure for all
operations, but to identify personnel that can answer questions
about the data at a later date.

Exceptions and Method Development. This section shall address any
DQ0-based analyses for which methods do not exist, or for which
present methods may be considered inadequate. It shall also address
any exceptions to sampling, analytical, or QC demands specif | in
the respective DQO effort. Alternatives such as method development
or the shipping of samples to another laboratory would be discussed.

5-3
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6.2.1 Executive Summary

The executive summary is a succinct overview of the most significant
conclusions and information in the tank characterization report. This section
should emphasize the most important features or issues associated with the
tank. For instance, if there are any unreviewed safety questions for the
tank, these should be summarized. The discussion should include features of
the chemical, radiochemical, and physical properties of the waste. Also, a
table showing the fractions of the major waste constituents and inventories of
analytes affecting tank safety may be presented. '

6.2.2 Introduction
6.2.2.1 Purpose

The purpose of the tank characterization report should be provided.
Generally, a tank characterization report summarizes the available information
regarding the waste in a tank, and arranges this information in a useful
format that can be referenced by data users in both internal and external
organizations.

6.2.2.2 Scope

The tank characterization report should present a broad background of
preliminary information that was available before sampling and that initially
guided the development of the sampling and analysis program. This material
includes transfer records, observations from in-tank photographs, and
inferences from waste simulant studies that may have been performed. The
results of any core composite, segment, or other applicable analyses are
summarized and presented in the tank characterization report, along with a
statistical interpretation of the data. The information obtained from
historical sources and possible synthetic waste studies is compared to the
actual waste analyses. Tank constituents, inventories, and properties may
then be established.

6.2.3 Historical Tank Information
6.2.3.1 Tank History

Examining the process history of a tank can uncover its physical
characteristics as well as the processes that introduced waste into the tank.
If these processes and subsequent waste types are studied in detail,
hypotheses can be made about the expected contents of the tank. This section
starts with a short history and description of the Hanford Site tank farms,
SSTs, and DSTs. This description is intended to give an understanding of the
layouts, processes, and conducts of operation at the Hanford Si  to the
reader. Basic tank design and typical configuration figures should be
included in this sectian. This explanation is then followad by specific
details about the tank that was analyzed, including facts about the tank
design and history, process flows and waste streams, inter-tank transfers, a
any stabilization or isolation activities.
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6.2.5.3 Sampie Analyses

This section lists the type and description of the analytical tests
performed on each core composite and segment, if a core sample was taken, or
on other sample types if another sampling method was used. The preparation
methods used for these samples or subsamples are also discussed. The
procedures used for the analyses, general QA/QC and their specific execution
in analysis, any meaningful differences to regulatory re tiired procedures, a
the basis for these procedural changes are also detailed.

6.2.6 Sample Extrusion/Removal and Preparation
6.2.6.1 Description of Sample Extrusion/Removal and Handling

In this section, the laboratory receipt of samples and holding times
before extrusion or removal, whether samples were received and analyzed at
WHC 222-S Laboratory or at the Pacific Northwest Laboratory (PNL)

325 Laboratory, and any sample transfers between laboratories are discussed.
Further, the laboratory extrusion process and procedures are reported,
including any anomalies noted during extrusion of tank samples. -The physical
and chemical treatment of the samples before analysis is also addressed.

6.2.6.2 Description of Segments

During the sample extrusion process, the laboratory hot-cell chemist
records the sample recoveries, liquid contents, phase changes within the
sample, and sample consistency. These descriptions, along with photographs of
the extruded segments, can aid in understanding the physical characteristics
of the waste and are therefore included in the tank characterization report.
General comments are given in this section regarding the stratification of the
waste within the tank and any changing physical properties of the waste with
waste depth are described. A synopsis of any chemical and radiological
screening tests performed on the unhomogenized extruded segment is provided.

6.2.6.3 Physical and Thermal Analyses

In this section, physical property measurements such as particle size,
viscosity, pH, percent water, shear strength, and settling and thermal
properties are described. The discussion should include a description of the
methods used, any difficulties encountered during analysis, and the results
found for each sample. To help organization and presentation of the sample
results and data, use of graphs, figures, and tables are recommended.

6.2.6.4 Chemical and Radiochemical Analyses

After the segment and composite samples are homogenized, they are
prepared for analysis using one of the following methods; untreated aliquot,
water digestion, acid digestion, acid dilution, extraction, or fusion
dissolution. These preparations and the methods associated with these
preparations are discussed in this section. TI discussions should also
incTude a summary of the effects on sample and analyte concentration because
of the preparation method used and the digestion procedure employed. Further,
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this section should address the methods of measuring chemical constituents.
Finally, this section should include a description of the analytical methods
used, any difficulties encountered during the analysis, and the results.
Various methods are used in radiochemical analyses, such as alpha, beta and
gamma analyses, laser fluorimetry, and liquid scintillation counting. ...is
section describes the analysis method used, any problems experienced during
the analysis, and the results obtained for each sample. As with the physical
i thermal analysis results, graphs, tables, and figures should be used to
clarify the sample results and data.

6.2.7 Interpretation of Analytical Results
6.2.7.1 Tank Waste Profile

The objective of this section is to identify the waste profile of the
tank or to develop a model for the spatial distribution of the compounds and
radionuclides in the tank. This is accomplished by studying the segment
results for those analytes distinct to the waste streams that were disposed in
the tank (key indicator analytes) and relating these results with the process
history. ' :

6.2.7.2 Review of the Segment Analyte Profiles

Through investigation of segment results, vertical distribution of the
analytes within a core can be ascertained. The horizontal distribution can be
determined given the location of the risers where the sampling was performed.
However. these spatial estimates are limited by the number of cores taken when
the ti : was sampled, the riser locations sampled, and the amount of segment
recovery.

6.2.7.3 Tank Entrance/Exit Effects on Analyte Distribution

The process history of the tank can provide an indication of the
chemicals and radionuclides expected to be present in the waste. With this
knowledge, information regarding the location of the tank inlet and outlet
nozzles can allow the effects of mixing, stratification, and combinations
within the waste to be estimated.

6.2.7.4 In-Tank Chemistry

This ¢ :tion should describe the possible chemical reactions and other
continuous changes in the tank waste characteristics, as well as the processes
that could cause these changes. Plausible long-term thermal and radiological
affects of these changes should also be included.

6§.2.7.5 Calculated Bulk Inventories of Selected Analytes

Many safety issues are defined by weight percents or bulk amounts of
specific analytes. This section presents the calculated bulk amounts of
selected analytes and discusses their impact on the potential safety concerns.
Disparities between historical or surveillance data and analytical results
should also be discussed in this section.
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6.2.7.5 Potential Waste Constituents

In evaluating the overall quality of the tank waste data, a material
b:¢ ince may be used. The material balance consists of summing the individual
components of a sample to determine whether or not the entire sample mass was
accounted for by the laboratory analysis.

6.2.8 Statiscal Interpretation of the Data

This section should report the results of the statistical analysis of the
sample data. '

6 ~ 8. Mass Balances

A model that accurately describes the waste tank contents will have an
average material balance composition near 100 percent and a very small
standard deviation over the various samples taken. [t should be assumed that
the analytical data is accurate, and several models should be developed based
on different assumptions on the waste forms and combinations pr__ent in the
tank. These various models should then be compared, and the model that best
depicts the waste should be selected to characterize the contents of the tank.

6.2. 2 Charge Balances

A charge balance is a second tool in interpreting the composite data. In
a charge balance, the charge associated with the cations should equal the
charge of the anions. Several charge balance models should be developed, and
the model that is most consistent with the laboratory analysis should be
selected.

6.2.8.3 Concentration Estimates

This section should present the mean concentration estimates in the form
of confidence intervals for each analyte of interest. The concentration
estimates for each of the analytes found in the tank are presented as the mean
concentration and the 95 percent confidence interval on the mean
concentration.

6.2.8.4 Homagenization Tests

A core composite contains many segments of waste. Therefore, this
section should explore the ability of the laboratory to effectively homogeni:
solid core and segment samples, which is a crucial step in preparing sample
material.
6 8.5 Comparison Between Simulated and Actual Composites

A simulated composite is formed by combining the data obtained from ti

individual sub-samples used to generate the composite. To determine the
abiiity of the laboratory to make composites that adequately represent the
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tank waste, the results of the simulated composite should be compared with the
data from the actual composite sample constructed in the laboratory.

6§.2.8.6 Spatial Variability and Analytical Error Estimation

This section discusses the spatial variability, or the distribution of
waste types within the tank, and the analytical error associated with the
Taboratory data. The spatial variability and the analytical error are
represented statistically by a linear combination model and are then decoupled

 to determine the individual contributions from each source. Various

constituent estimates and confidence intervals should also be presented and
discussed.

6.2.9 Conciusions and Recommendations

The tank characterization report is intended to present the results of
the analysis of the waste found in a Hanford Site waste tank. By examining
the tank history and studying current tank data, the physical, thermal,
chen al, and radiochemical properties of the waste may be identified. The
conclusion should review important judgements and observations concerning the
tank waste.

6.2.9.1 Results of the Data Validation Process

In this section, the laboratory data packages are reviewed and
conclusions regarding data usability and defensibility are made. In this
review, the limitations in data quality, laboratory procedural weaknesses,
analytical and sampling errors, and QA/QC deficiencies are examined and
explained. As well, the impact on the DQ0-based decision rules is
investigated based on the data restraints generated during the validation
process.

6.2.9.2 Analytical Results

In this section, a summary of the tank characterization results is
presented, including major waste constituents and the agreement between data
results and historical model predictions.

6.2.9.3 Recommendations

This section should present recommendations regarding further
characterization needs, safety issues, and impacts on future tank and sampling
activities. These recommendations should be based on the data and analyses
presented in the tank characterization report and the goals of the
characterization effort. Conclusions about tank groupings should be made he:
to assist with future characterization and retrieval activities.

6.2.10 References
—A11l documents, reports, manuals, and sources used in preparing the tank

characterization report should be Tisted in this section.
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A1l schedules are effective béginning with the date of the tank mpling
. activities.

Once the tank characterization report author has received the analytical
data report or data package, a minimum of four months is required to write the
report. Therefore, it may take from six months to one year to produce a tank
characterization report once a tank is sampled. With this understanding, it
is « «cial that sampling activities are underway well in advance of tank
characterization report milestones so that the tank characterization reports
can be produced and the milestones can be met in a timely manner.

The tank characterization reports are intended to be living documents.
Any tank characterization report affected by the addition/removal of waste, or
new information about the waste, shall be updated within 90 days.
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