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EXECUTIVE SUMMARY

The Hanford Site has 177 underground high-level radioactive waste storage tanks in 18 tank
farms. The tanks contain accumulated liquid, sludge, and saltcake wastes from more than
50 years of nuclear weapons material production activities at the Hanford Site. Several types
of waste exist in the tanks, and the tank contents vary from homogeneous to highly
heterogeneous. The tanks also have a variety of safety, disposal, and operational issues of

varying importance associated with them.

This document establishes an approach to determine the priority of tank sampling and
characterization activities and identifies high priority tanks for sampling at Hanford. The
approach is based on data quality objectives (DQOs) for each issue identified:
¢ Flammable Gas (McDuffie 1995 - DQO is being revised to incorporate
single-shell tanks)
¢ Organic Fuel Phenomenology (Turner et al. 1995)
e  Safety Screening (Dukelow et al. 1995)

e Vapor Screening (Osborne et al. 1995, Price 1994, Mulkey and Markillie 1995
and Laws 1996)

s

e Vapor Space Phenomenology (DOE-RL 1996)

e Ferrocyanide (Meacham et al. 1995b)

e Privatization (DQO is being prepared)

e Process Testing: Sludge Washing (Slankas et al. 1995 and Kupfer et al. 1995)

e Process Testing: Supernatant Pretreatment (Slankas et al. 1995)

ES-1
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e Retrieval (Bloom et al. 1995)

e Historical Model Evaluation (Simpson and McCain 1996)
e Evaporator (Von Bargen 1995)

o  Waste Compatibility (Fowler 1995)

e Caustic Mitigation (Test plans may be used where applicable)

Evaluation criteria were established and weighted for each issue, and the tank priorities were
determined following the approach outlined in this document. Priority scores for each-issue
were assigned by Tank Waste Remediation System (TWRS) programs, the Department of
Energy - Richland Operations Office (DOE-RL), and the Washington State Department of

Ecology.

Twenty seven tanks have been identified that would best support the needs of the several
TWRS programs, if sampled. These 27 tanks are referred to as high priority tanks. For
each of the high priority tanks, the waste phase of interest (solid, supernatant, or vapor),
type of sampling required, Watch List status, and related program issues associated with it

are shown in Table ES-1.

Six tanks (241-TY-103, 241-SX-104, 241-TX-111, 241-BY-105, 241-BY-103, and
241-BY-106), which were on the list of high priority tanks in the previous revision of this
document, are no longer on the list. The primary reason that these tanks are no longer on

the list is that they were to be sampled for the flammable gas issue; however, they are no
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Table ES-1. High Priority Tanks for Sampling

U-103 | Solid Push/RGS Hydrogen Organic FG, OR, SS
A-101 Solid Push/RGS Hydrogen Organic FG, OR, S§, SW, HM
AN-103 | Solid Push/RGS Hydrogen FG, SS
AN-104 | Solid Push/RGS Hydrogen FG, SS
$X-103 | Solid Rotary Hydrogen Organic OR, SS, HM
C-104 | Solid Push None OR, SS, SW, HM
AX-101 | Solid Rotary Hydrogen OR, §S, HM
BX-110 | Solid Rotary None OR, SS, SW, HM
S-106 Solid Push/RGS None FG, S§, HM
TX-118 | Solid Rotary Ferrocyanide OR, §S, SW, HM
Organic
BY-101 | Solid Push/RGS None FG, SS
TY-102 | Solid Rotary None OR, SS,
$§X-101 | Solid Rotary Hydrogen SS, SW, HM
C-106 | Solid To be determined | High Heat R, SS, HM
AX-104 | Solid Light Duty None R, 8§
Utility Arm

AW-101 | Supernatant | Grab Hydrogen PV, SP
AN-107 | Supernatant | Grab None PV, SP
AZ-101 |Supernatant | Grab None PV, R, SP
C-106 | Supernatant | Grab High Heat PV
AY-102 |Supernatant |Grab None PV, R
B-103 Vapor Vapor Organic VS, VP
U-112 | Vapor Vapor None VS, VP
BX-104 | Vapor Vapor None VS, VP
BY-108 | Vapor Vapor Ferrocyanide VS, VP
C-107 | Vapor Vapor None VS, VP
S-102 Vapor Vapor Hydrogen Organic VS, VP
TY-103 | Vapor Vapor Ferrocyanide VS, VP
Notes:

FG = Flammable Gas

HM = Historical Model Evaluation SS = Safety Screening

OR = Organic SP = Supernatant Pretreatment

PV = Privatization sSwW = Sludge Washing

R = Retrieval VP = Vapor Phenomenology

RGS = Retained Gas Sampler Vs = Vapor Screcning
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longer within the scope of that issue. Because the retained gas sampler (RGS) cannot be
used for tanks that require rotary-mode sampling, the above-named tanks can no longer
provide useful information to the flammable gas program because they all require
rotary-mode sampling. If the RGS sampler becomes available for rotary-mode sampling in
the future, tanks 241-SX-104 and 241-BY-105 should be considered high priority tanks,
because they contain waste types that are of intefest to the flammable gas program.
Sampling tanks 241-SX-104 and 241-BY-105 without the RGS sampler would be detrimental

to the flammable gas program.

Another reason that tanks 241-TY-103, 241-BY-103, 241-BY-105, and 241-BY-106 are no
longer high priority tanks is because they are on the ferrocyanide Watch List. Because
sampling is no longer being performed for the ferrocyanide issue, the priority of these tanks

has dropped even lower.

The high priority tanks, determined by applying the process outlined in this document,
support the recommendations of the Defense Nuclear Facilities Safety Board

(DOE-RL 1996). Tanks with known safety issues (Watch List tanks) are targeted for early
resolution. The few non-Watch List tanks in Table ES-1 were selected to obtain information

about poorly understood waste types and important waste phenomena.
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1.0 INTRODUCTION

Many safety concerns, coupled with high levels of uncertainty over tank contents, led the
U.S. Department of Energy (DOE) to enter into an agreement to characterize the tank waste.
This agreement, the Hanford Federal Facility Agreement and Consent Order (Tri-Party
Agreement) (Ecology et al. 1996), was made between the DOE, the Washington State
Department of Ecology (Ecology), and the U.S. Environmental Protection Agency (EPA).
Another driver of tank characterization efforts is the DOE 93-5 Implementation Plan
(DOE-RL 1996), which resolves Defense Nuclear Facility Safety Board (DNFSB)
Recommendation 93-5.

This document establishes priorities for sampling and characterization activities conducted
under the Tank Waste Remediation System (TWRS) Tank Waste Characterization Project.
The Tank Waste Characterization Project is designed to provide all TWRS programs with
information describing the physical, chemical, and radiological properties of the contents of
177 waste storage tanks at the Hanford Site. These tanks contain radioactive waste generated
from the production of nuclear weapons materials at the Hanford Site. The waste
composition varies from tank to tank because of the large number of chemical processes that
were used when producing nuclear weapons materials and because the wastes were mixed
during efforts to better use tank storage space. The Tank Waste Characterization Project
mission is to provide information and waste sample material necessary for TWRS to define
and maintain safe interim storage and to process waste fractions into stable forms for ultimate
disposal.

The Tank Waste Characterization Basis (this document) integrates information needed to
address safety issues, disposal projects, and historical model evaluation issues.
Characterization sampling to support tank farm operational needs is also discussed.

The document is outlined as follows:

Section 2.0 outlines the process used to determine tank priorities.

Section 3.0 describes the issues requiring information.

Section 4.0 defines tank selection criteria.

Section 5.0 defines the priorities of issues.

Section 6.0 describes the process of setting tank priorities.

Section 7.0 describes the high priority tanks recommended for sampling to best
address issue needs.

The list of 28 high priority tanks determined in the previous revision of the Tank Waste
Characterization Basis (Brown et al. 1995) is amended by the list of high priority tanks
provided in Table 7-1 of this document.

1-1
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Six tanks (241-TY-103, 241-SX-104, 241-TX-111, 241-BY-105, 241-BY-103, and
241-BY-106), which were on the list of high priority tanks in Brown et al. (1995), are no
longer on the list of high priority tanks. The primary reason is that they were to be sampled
for the flammable gas issue; however, they are no longer within scope of that issue. Because
the retained gas sampler (RGS) cannot be used for tanks that require rotary-mode sampling,
the above-named tanks can no longer provide useful information to the flammable gas
program because they all require rotary-mode sampling. If the RGS sampler becomes
available for push-mode sampling in the future, tanks 241-SX-104 and 241-BY-105 should be
considered high priority tanks because they contain waste types that are of interest to the
flammable gas program. Sampling of tanks 241-SX-104 and 241-BY-105 without the RGS
sampler would be detrimental to the flammable gas program.

Another reason that tanks 241-TY-103, 241-BY-103, 241-BY-105, and 241-BY-106 are no
longer high priority tanks is because they are on the ferrocyanide Watch List. Because
sampling is no longer being performed for the ferrocyanide issue, the priority of these tanks
has dropped even lower.

The data quality objectives (DQO) process was used to develop the information needs of the
various programs requiring information. Information needs (issues) integrated in this
document are described in the following references:

e  Flammable gas (McDuffie 1995 - DQO is currently being revised to
incorporate single-shell tanks)

e  Organic fuel phenomenology (Turner et al. 1995)

e  Safety screening (Dukelow et al. 1995)

Vapor screening (Osborne et al. 1995, Price 1994, Mulkey and Markillie

1995, and Laws 1996)

Vapor space phenomenology (DOE-RL 1996)

Ferrocyanide (Meacham et al. 1995b)

Privatization (DQO currently in preparation)

Process testing: sludge washing (Slankas et al. 1995 and Kupfer et al. 1995)

Process testing: supernatant pretreatment (Slankas et al. 1995)

Retrieval (Bloom et al. 1995)

Historical model evaluation (Simpson and McCain 1996)

Evaporator (Von Bargen 1995)

Waste compatibility (Fowler 1995)

Caustic Mitigation (test plans may be used where applicable).
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2.0 PROCESS FOR DETERMINING TANK PRIORITIES

The overall process used to determine the priority of tanks and to develop a list of high
priority tanks for sampling is illustrated in Figure 2-1. The first steps of this process were
performed by the TWRS programs requiring data. This led to the creation of an initial list
of criteria for choosing tanks for sampling associated with each issue. On this document,
‘criteria’ refers to a standard set of tank characteristics or tank contents that are used to
determine the priority of tanks for sampling.

To formalize and document the process of determining tank priorities, data and criteria used
to choose tanks for sampling were entered into a computer spreadsheet. The mechanics of
the computer spreadsheet (matrix) are described in Appendix A. A review of the process of
setting tank priorities and the final selection of high priority tanks for sampling has been
performed jointly by the Tank Waste Characterization Project, TWRS programs that require
characterization information, and the DOE Richland Operations Office (DOE-RL). The
outcome of this review is described in Section 7.0.

Throughout this document, tank priority refers to a number assigned to each tank that
indicates the relative priority (or importance) of a tank with respect to the needs of the
programs requiring characterization information. A ‘high priority tank’ is recommended for
sampling; it is one that best integrates the needs of all the programs requiring
characterization information.

The process of choosing tanks for sampling began with identifying issues specified by TWRS
programs. For each issue, the criteria that make a tank more or less important were
determined. Tanks were reviewed against these criteria, and the most important tanks
associated with each issue were identified using the best available data.

The issues were weighted so that tanks required for addressing higher priority issues received
more importance in the overall ranking than tanks required for less important issues.
Determining the priorities of issues involved all TWRS programs requesting data and
consensus from the DOE and Ecology. The tanks that have high priority for multiple issues
were ranked higher overall because they provide the greatest information return for the
sampling and analysis resource investment.

Once an initial priority list of tanks was generated, screening criteria were applied to remove
applicable tanks from the priority list. Screening criteria were generated by the programs
requesting data (based on need) and by the Tank Waste Characterization Project. In this
document screening criteria refers to technical constraints. The most common technical
constraint used to screen tanks from sampling was whether a tank had already been sampled
sufficiently to meet the needs of the TWRS programs requesting information.

2-1
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Figure 2-1. Process of Determining High Priority Tanks for Sampling.
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Operational constraints for the priority list of tanks are not within the scope of this
document. Operational constraints will be considered when the sampling schedule is created.

The final product of the tank waste characterization basis is a current list of tanks (high
priority tanks) recommended for sampling to obtain the maximum information about the
waste in a cost-effective manner. The outcome of the process of determining high priority
tanks for sampling is reviewed with the TWRS programs requesting data to ensure that their
needs continue to be met. The list of high priority tanks will be updated often to best
accommodate the changing needs of TWRS programs as additional information regarding
tank issues is learned.

2-3
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3.0 ISSUES REQUIRING CHARACTERIZATION INFORMATION

Two general types of TWRS issues that require characterization information are discussed in
this section.

1. Issues that affect the priority of tanks for sampling (safety, disposal, and
historical model evaluation issues).

2. Operational issues.

Programmatic requirements (or information needs) for issues are developed through the DQO
process (EPA 1994), which contain detailed information about characterization data
requirements for each specific issue. The relevant DQOs are summarized in the following
sections.

3.1 ISSUES THAT AFFECT SAMPLING PRIORITY OF TANKS

The three issues that affect the sampling priority of tanks are safety, disposal, and historical
model evaluation. Safety issues include flammable gas, organic fuel phenomenology, safety
screening, vapor screening, vapor space phenomenology, and ferrocyanide. Disposal issues
include privatization, process testing for sludge washing and supernatant pretreatment, and
retrieval.

To create an updated list of high priority tanks, criteria for tank selection must be developed.
Before tank selection criteria can be determined, it is essential to understand the current
status of each issue. For example, it is necessary to known (1) what information has been
learned about the issue to date, (2) what the current decisions are that require
characterization information for resolution, and (3) how sampling can provide necessary
information to make decisions.

The process of determining high priority tanks for sampling is optimized by considering what
has been learned already about the issue through tank characterization. Redundancies in
characterization planning can be avoided by providing feed-back from the results of tank
sampling.

3.1.1 Flammable Gas
3.1.1.1 Description of Issue. The possibility of releasing flammable gases into the vapor

space of a waste tank is a major issue, because the ignition of confined gases could result in
a release of radioactive and chemical materials to the environment.
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The issue of flammable gas release has been addressed by the Flammable Gas Tank Safety
Program in Flammable Gas Tank Safety Program: Data Requirements for Core Sample
Analysis Developed Through the Data Quality Objectives Process (McDuffie 1995).

3.1.1.2 Current Status of Issue. Some progress has been made to reduce gas retention. In
tank 241-SY-101, gas retention was minimized using a lJarge mixer pump to mix the waste.
Dilution, heating, and sonic agitation of the waste may also reduce gas buildup and retention.

Although progress has been made in the flammable gas issue, many phenomena are still not
understood. The flammable gas DQO states "insufficient knowledge has been obtained about
the processes occurring within the waste that generate, retain, and release gases.” To further
explain and mitigate flammable gas retention, three approaches are used:

1. Measure gases released into the vapor space.
2. Monitor gas retention in the liquid and solid waste

3.  Measure chemical and physical properties of the waste that could affect gas
generation, retention, and release.

The first approach is implemented by measuring gas concentration and composition in the
vapor space. Work for the first approach is ongoing, and data are being collected.
Modeling and analysis of data to predict the degree to which a tank could develop a
flammable gas problem is being performed. The two major references for predicting
flammable gas producing tanks are, Merhodology for Flammable Gas Evaluations,
(Hopkins 1996) and Evaluation of Hanford Tanks for Trapped Gas, (Hodgson et al. 1996).

The second approach is implemented by monitoring the level of tank waste. Waste level
measurements are used to estimate gas retention in tanks.

The third approach is implemented by measuring the chemical and physical properties of
liquid and solid waste in flammable gas producing tanks. In particular, the chemical and
physical properties of wastes, which are predicted to affect gas generation, retention, and
release, are studied. Tank waste sampling and analysis is the primary method of determining
the chemical and physical properties of the waste. ’

The motivation for the third approach is to develop a quantitative understanding of specific -
phenomena in the waste that tend to produce flammable gas. Understanding the phenomena
of gas production, retention, and release will help to avoid flammable gas problems in the
future and to identify options for remediating tanks that are known to have, or are suspected
to have, a flammable gas problem.
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3.1.1.3 Basis for Tank Selection Criteria. Both single-shell tanks (SSTs) and double-shell
tanks (DSTs) need to be studied for the flammable gas issue. When selecting tanks for the
study, the criteria considered include tanks that are expected to produce high levels of
flammable gas, tanks that represent different waste types, and tanks that are conducive to
sampling using the RGS system. Criteria for selecting flammable gas tanks are specified in
Section 4.1.

3.1.2 Organic Fuel Phenomenology

3.1.2.1 Description of Issue. Organic complexant salts were sent to waste tanks. In
sufficient concentrations with nitrates and/or nitrites and at sufficiently high temperatures,
organic complexants could support a propagating chemical reaction. Organic complexant and
solvent degradation products have been widely distributed in the tanks as a result of waste
management activities (Agnew 1996a).

The DQO requirements for the organic complexant issue include energetics, moisture, total
organic carbon (TOC) measurements, and at times, organic speciation (Turner et al. 1995),

3.1.2.2 Current Status of Issue. Several important conclusions about the organic fuel issue
have been made. Recent work by G. S. Barney (1994 and 1995) has confirmed the solubility
of fuel-rich organics in the waste aqueous phase. This suggests the fuel is associated with
free-standing or entrained aqueous waste rather than precipitated with saltcake or sludge
solids. However, it has been observed that saltcake waste, after interim stabilization, does
not intrinsically retain sufficient moisture (greater than 20 wt%) to completely rule out
propagating chemical reactions in a tank (Atherton 1974, Handy 1975, Metz 1975,

Kirk 1980, Epstein et al. 1994).

Recently, the Hanford Defined Waste (HDW) model (Agnew 1996a) was enhanced to include
refined predictions of organics in the tanks. The HDW model predicts the contents of tanks
using historical information, and it will be evaluated for its ability to accurately predict the
organic contents of a tank.

Four key concerns are being evaluated for the organics issue: (1) to identify which tanks
contain sufficiently high concentrations of fuel-rich organics to pose a risk for propagating
reaction; (2) to determine whether organic complexants rapidly degrade to oxalate, formate,
and carbonate, thereby posing no risk (Camioni 1994); (3) to determine whether organic:
complexants remain soluble in saturated salt media (Barney 1994) and, if so to determine
whether they can be removed by saltwell pumping; and (4) whether wastes are resistant to
drying out at tank ambient operating conditions.

3.1.2.3 Basis for Tank Selection Criteria. To respond to the concerns listed in

Section 3.1.2.2, characterization is necessary. To provide information for the decision
making on the organic fuel issue, it is desirable to select the tanks most likely to contain high
quantities of organic material. Although some organic Watch List tanks are not believed to
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be a concern based upon the most recent studies of organic fuels, Watch List tanks still need
to be considered. Finally, it is desirable to select some tanks that can be used to evaluate the
efficacy of the HDW model. Criteria for selecting organic tanks are specified in Section 4.2.

3.1.3 Safety Screening

3.1.3.1 Description of Issue. The safety screening DQO (Dukelow et al. 1995) is applied
to every tank to ensure the appropriate safety issues are identified. In response to the
recommendations of the DNFSB (DOE-RL 1996), all tanks will be screened to determine the
proper safety issue with respect to uncontrolled exothermic chemical reactions, the presence
of flammable gases in the vapor space of the tank, and the potential for nuclear criticality.
The DQO defines threshold concentrations of specific properties and analytes necessary to
categorize the tank with respect to the appropriate safety issue.

3.1.3.2 Current Status of Issue. As of July 1, 1996, the sampling and analysis process
was completed for 42 tanks to meet the requirements of the safety screening DQO. Nineteen
of these tanks had no analysis exceeding the notification limits and had not been previously
associated with any safety issue; therefore these tanks were categorized as safe: 241-A-102,
241-AN-106, 241-AP-108, 241-B-101, 241-B-112, 241-B-204, 241-BX-101, 241-BX-104,
241-BX-106, 241-BX-112, 241-C-107, 241-C-110, 241-C-203, 241-SX-113, 241-T-108,
241-TX-107, 241-TY-106, 241-U-201, and 241-U-202.

Ten tanks did not exceed the safety screening notification limits, but were previously
associated with another safety issue; therefore, these tanks were not categorized as safe:
241-B-103, 241-C-108, 241-C-109, 241-C-111, 241-C-112, 241-§-102, 241-T-107,
241-TY-104, 241-U-203, and 241-U-204.

Thirteen tanks exhibited exothermic chemical reactions which exceeded the safety screening
notification limits. Six tanks, which exhibited exothermic chemical reactions, had moisture
concentrations above 20 percent, enough moisture to quench an exothermic reaction:
241-B-203, 241-C-204, 241-AN-102, 241-AN-107, 241-AX-102, and 241-T-111. Seven
tanks, which exhibited exothermic chemical reactions, had moisture concentrations below
20 percent, potentially not enough moisture to quench an exothermic reaction: 241-BY-105,
241-BY-106, 241-BY-108, 241-C-103, 241-C-105, 241-C-201, and 241-C-202.

Six of the 13 tanks exhibiting exothermic chemical reactions are not currently associated with
any other safety issues: 241-B-203, 241-C-201, 241-C-202, 241-C-204, 241-AN-102, and
241-AN-107. It is the objective of the safety screening DQO to ensure that tanks, which
exceed notification limits but which are not currently associated with another issue, be
assigned to a safety issue (for example, organic, flammable gas). The other seven tanks are
presently associated with safety issues: 241-AX-102, 241-BY-105, 241-BY-106,
241-BY-108, 241-C-103, 241-C-10S, and 241-T-111.
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The temaining tanks (other than the 38 tanks listed in this section) have not been sampled for
safety screening or have been sampled for safety screening with incomplete results.

3.1.3.3 Basis for Tank Selection Criteria. Although all tanks are within the scope of
safety screening, it is desirable to give sampling priority to tanks that are more likely to be
unsafe. Tanks that are suspected of exhibiting exothermic reactions, emitting flammable
gases, or having high concentrations of plutonium (according to historical based estimates of
the tank contents), are a high priority for sampling. Other criteria used for selecting tanks
for safety screening include suspected dry tanks (because of their inability to inhibit
exothermic reactions) and tanks that contain waste types that are not well characterized.
Criteria for selection of safety screening tanks are specified in Section 4.3.

3.1.4 Vapor Screening

3.1.4.1 Description of Issue. Characterization of the gases and vapors in the waste tank
headspace is necessary to identify potentially hazardous waste storage conditions, support the
worker health and safety assurance strategy, and to ensure regulatory compliance.

Information needs for all tanks must satisfy the Data Quality Objectives for Tank Hazardous
Vapor Safety Screening (Osborne and Buckley 1995). Tanks to be rotary-mode sampled must
also satisfy the Rotary Core Vapor Sampling Data Quality Objective (Price 1994) and the
Data Qualiry Objective for Regulatory Requirements for Hazardous and Radioactive Air
Emissions Sampling and Analysis (Mulkey and Markillie 1995) as amended by Status of the
Current Understanding of the Toxic Air Pollutants (TAPS) and Hanford Tank Farm Vapor
Space Characterization, Recommended Path Forward and Justification for Continued RMCS
Exhauster Operations (Laws 1996).

3.1.4.2 Current Status of Issue. No tank headspace has levels of flammable gases or
organic vapor at levels near the lower flammability limit (LFL). A summary of results from
43 tanks is provided in Headspace Gas and Vapor Characterization Summary for the 43
Vapor Program Suspect Tanks (Huckaby et al. 1995). To date, ammonia is the primary
noxious gas of concern found in the tanks.

All 177 underground tanks must be vapor-sampled for organic solvent screening in
accordance with the Recommendation 93-5 Implementation Plan (DOE-RL 1996). Some
tanks may require additional vapor sampling because of other program needs. These tanks
may be classified as (1) tanks that are to be rotary-mode core-sampled because of the rotary
sampling system exhauster permit requirements, (2) tanks on organic or ferrocyanide Watch
Lists, (3) tanks in C Farm because of large quantities of solvents that have been sent to

C Farm, and (4) tank 241-BX-104 because of past vapor exposure.
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3.1.4.3 Basis for Tank Selection Criteria. The four categories of tanks above define the
criteria for selecting tanks for vapor screening. Because vapor sampling has already been
performed on the organic and ferrocyanide Watch List tanks, all tanks in C Farm, and on
tank 241-BX-104, only tanks requiring rotary-mode sampling will be given higher priority.
Criteria for selecting vapor screening tanks are specified in Section 4.4.

3.1.5 Vapor Space Phenomenology

3.1.5.1 Description of Issue. An understanding of headspace vapor phenomenology is
essential to ensure that vapor samples are meaningful, and that results can be used, with
confidence, to resolve vapor issues. The requirements for characterization of vapor samples
to support the vapor space phenomenology issue are outlined in the Recommendation 93-5
Implementation Plan (DOE-RL 1996).

3.1.5.2 Current Status of Issue. Three concerns about headspace dynamics have been
identified as critical to the technical basis of the vapor sampling effort. The first addresses
whether samples, coliected from a single tank headspace location, represent headspace in
general (whether the vapor in the headspace is homogeneous). If large differences in
composition exist from one location to another, samples at multiple locations would be
required for vapor space characterization. The second addresses the extent to which vapor
headspace composition changes with time. The third addresses how the exchange of
atmospheric air and tank headspace vapor, or exchanges between overflow (cascade)
connected tanks, affects the homogeneity and composition of the tank headspace vapor.

3.1.5.3 Basis for Tank Selection Criteria. Vapor characterization to support the issue of
vapor phenomenology will be performed in three parts. (1) A spatial homogeneity study,
planned for October, 1996, will examine whether large differences in vapor composition
exist from one location to another in the tank headspace. (2) A current study is assessing the
temporal changes (changes in time) of the tank headspace composition: samples from winter
1995 and spring 1996 have been collected; samples from summer, fall, and winter 1996 have
yet to be obtained. (3) A study to measure the total ventilation rates of several passively
ventilated tanks using a tracer gas is planned for Fiscal Year 1997. Criteria for selecting
vapor space phenomenology tanks are specified in Section 4.5.

3.1.6 Ferrocyanide

3.1.6.1 Description of Issue. To precipitate cesium, nickel sulfate and sodium ferrocyanide
were added to 18 tanks to create sodium nickel ferrocyanide (Borsheim and Simpson 1991).
Ferrocyanide, in sufficiently high concentrations and mixed with an oxidizing material such
as sodium nitrate/nitrite, can be made to react exothermically by heating it to high
temperatures (Epstein et al. 1994). Therefore, it is desirable to know whether a potential
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exists for an exothermic ferrocyanide reaction that could produce a radioactive release.
Transfer records provided a strong justification that the ferrocyanide safety issue was limited
to the ferrocyanide Watch List tanks (Borsheim and Simpson 1991).

3.1.6.2 Current Status of Issue. Originally, the ferrocyanide issue focused on the need to
show that the ferrocyanide content in each tank could not sustain an exothermic reaction.
This approach required core sampling of all ferrocyanide tanks to ensure that the fuel
concentration was below 480 J/g or that the moisture content was sufficient (=20 wt%) to
prevent a propagating reaction.

Earlier laboratory work (Lilga et al. 1993 and 1994) and sampling results indicated that
ferrocyanide degraded (aged) to nonreactive components during interim storage in the waste
tank environment. A revised approach to ferrocyanide issue resolution (Meacham et al.
1995a and 1995b) focused on proving that the ferrocyanide had degraded. Nickel found in
the waste indicates that sodium nickel ferrocyanide was present. If nickel is found in waste
that exhibits no exotherms, then the ferrocyanide has degraded (Meacham et al. 1995b).
Confirmation of this model was done by sampling only a few bounding ferrocyanide tanks.
The need to sample all 18 tanks for ferrocyanide was eliminated. For selection of the
bounding tanks to expedite closure of the ferrocyanide safety issue, refer to Brown et al.
(1995).

Based on the conclusion that ferrocyanide has degraded to nonreactive components, the
Westinghouse Hanford Company has requested the closeout of the ferrocyanide safety issue.
The request was transmitted to DOE in July, 1996 (Bacon 1996).

3.1.6.3 Basis for Tank Selection Criteria. For the purposes of determining tank priorities,
it is assumed that the current recommendation to close out the ferrocyanide safety issue will
be accepted by the DOE; therefore, there is no need to define criteria for selecting
ferrocyanide tanks.

3.1.7 Privatization

3.1.7.1 Description of Issue. The treatment and disposal of tank waste is contracted to
private companies under a DOE initiative referred to as "privatization." Gathering
information on the composition of waste in specific tanks is a high priority so that the
contractors can develop and construct the proper process for waste treatment and the
management and integrating contractor can select, stage, and provide waste to the private
contractor.

Characterization requirements to support the privatization effort will be outlined in the
privatization DQO which is currently being prepared.
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3.1.7.2 Current Status of Issue. The first phase of privatization is to demonstrate that
waste supernatant material can be pretreated to form low-level waste (LLW) products.
Immobilization of washed sludge into a high-level waste (HLW) product is an option of the
first phase.

3.1.7.3 Basis for Tank Selection Criteria. Under privatization, a number of tanks have
been selected for demonstrating the first phase. The primary criterion for determining tanks
to sample for privatization is to give the highest priority to the tanks from which samples
will be taken for the contractors. A second criterion for sampling the first phase tanks places
the tanks in the order in which they are expected to be staged to the contractor for
processing. The final criterion places tanks in order by the date after which no more
transfers in or out of the tanks are expected. Criteria for selecting privatization tanks are
specified in Section 4.7.

3.1.8 Process Testing - Sludge Washing

3.1.8.1 Description of Issue. Tank wastes will be pretreated to separate them into HLW
and LLW streams. The HLW stream will contain the bulk of the radionuclides. The LLW
stream will contain the bulk of the chemical waste in the tanks, a much larger volume.
Sampling can be broken down into two categories: (1) sampling and analysis of tank solids
and supernatant to evaluate sludge washing behavior; and (2) supernatant sampling to
evaluate liquid pretreatment technologies (especially cesium removal). Characterization to
evaluate sludge washing behavior is considered in this section. Characterization to evaluate
liquid pretreatment technologies is considered in Section 3.1.9.

The baseline sludge pretreatment steps are water washing and caustic leaching. Water
washing will dissolve soluble species from insoluble sludge. Leaching is expected to dissolve
significant portions of chromium, aluminum, and phosphate in certain tank sludges. The
wash solutions will be decanted to separate them from the HLW solids. The fundamental
characterization need for sludge washing is to obtain samples from as many different waste
types as possible (Kupfer et al. 1995 and Slankas et al. 1995). Characterization support for
sludge washing issues will consist of providing samples to the programs performing sludge
washing.

3.1.8.2 Current Status of Issue. To date, a number of tank samples have been evaluated
for sludge washing characteristics (Lumetta and Rapko 1994, Rapko et al. 1995, Temer and
Villarreal 1995a and 1995b). Additional tank samples will be required for sludge washing,
as addressed in Strategy for Sampling Hanford Site Tank Wastes for Development of Disposal
Technology (Kupfer et al. 1995).

Sludge washing efficiency, solid/liquid separations efficiency, and time required for
pretreatment functions will be addressed through full=scale testing in tank 241-AZ-101.
Sampling will be required at various times during the test to evaluate performance.
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3.1.8.3 Basis for Tank Selection Criteria. The most important consideration is to ensure
the majority of the waste in tank farms is represented by sampling; therefore tanks should be
selected that represent waste types which are not well-characterized. The least understood
waste type is REDOX waste, followed by non-bismuth phosphate sludge waste types and
saltcake waste types. Because aluminum and chromium have a significant affect on the total
volume of HLW glass produced in vitrification disposal processes, tanks estimated to have
high aluminum and chromium contents also are given high priority. Wastes, which have
been subjected to high temperatures for long periods of time (self-boiling wastes), are
expected to exhibit significantly different chemical properties than wastes stored at lower
temperatures. For this reason, former self-boiling tanks in the S and SX Farms have
priority. Tanks with high-waste volumes (preferably sludge) are preferred to tanks with low
waste volume, because insoluble sludge wastes greatly affect the amount of HLW glass
produced. Finally, priority is given to tank 241-AZ-101 because of the retrieval and sludge
washing demonstration. Criteria for selecting tanks for sludge washing are specified in
Section 4.8.

3.1.9 Process Testing - Supernatant Pretreatment

3.1.9.1 Description of Issue. The baseline supernatant liquid pretreatment process is
to remove cesium from the waste. Cesium removal is necessary to (1) bring Neutralized
Current Acid Waste (NCAW) supernatant within U.S. Nuclear Regulatory Commission
(NRC) Class C limits, and (2) meet NRC incidental waste criteria.

The NRC regulates the disposal of HLW. Supematant waste is currently classified as HLW.
If the waste is left in its current state, it will require NRC regulation and repository disposal.
By pretreating the supernatant to the greatest extent practical economically and technically,
the waste can be reclassified as "incidental" or low activity waste, suitable for disposal onsite
(provided all onsite disposal requirements are met).

Two cesium removal technologies will be evaluated: ion exchange with resorcinol/
formaldehyde resin and sorption within a crystalline silicotitanate matrix. Alternate liquid
pretreatment technologies, which may be evaluated, include removing technetium, strontium,
and transuranic (TRU) elements. Removing technetium may be desirable to improve the
projected performance of the LLW disposal system. Removing strontium may be desirable
to decrease doses incurred during operational activities. Removing transuranic (TRU)
elements will be necessary to meet NRC Class C waste criteria for a limited number of
tanks.

Characterization support for supernatant pretreatment will consist of providing samples to the
programs performing pretreatment. Laboratory analysis of samples is not required (Slankas
et al. 1995).
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3.1.9.2 Current Status of Issue. Testing with hot tank samples is expected to continue in
1996. Three major liquid waste types will be tested: (1) noncomplexed double-shell siurry
feed (DSSF), (2) complexant concentrate (CC), and (3) NCAW. Testing in Fiscal Year 1996
will include only DSSF waste from tank 241-AW-101.

3.1.9.3 Basis for Tank Selection Criteria. To evaluate liquid waste pretreatment
technologies, samples of several major DST waste types (DSSF, CC, and NCAW) are
required; therefore, tanks predicted to have high quantities of DSSF, CC, and NCAW wastes
are a high priority. In the future, Neutralized Cladding Removal Waste (NCRW) may be
studied. Tanks predicted to have NCRW waste are a low priority for liquid pretreatment.
Criteria for selecting tanks for supernatant pretreatment are specified in Section 4.9.

3.1.10 Retrieval

3.1.10.1 Description of Issue. In the Tri-Party Agreement, the DOE made a commitment
to retrieve all tank wastes before pretreatment and disposal. Single-shell tank wastes will be
mobilized by sluicing, then transferred by a slurry pump (these technologies have been
successfully demonstrated previously at the Hanford Site). Double-shell tank sludges will be
mobilized by mixer pumps, then transferred by slurry pump.

The DQO for the retrieval program (Bloom and Nguyen 1995) identifies the sampling of
tank 241-AZ-101 as high priority. Most data needs are currently being met through
evaluation of historical data and sampling conducted for other programs. However, future
needs, including in-situ measurements and ex-situ analysis of tank samples in support of
specific retrieval activities, will need to be integrated into characterization planning as early
as September 1996. Specific tank sample analysis required for future retrieval needs are
discussed below and will be considered when determining tank priorities.

3.1.10.2 Current Status of Issue. A full-scale, in-tank mixer pump and sludge washing
demonstration is planned for tank 241-AZ-101 in November 1996. This demonstration will
help verify the sludge mobilization model used for predicting mixer pump performance and
confirm the mixer pump concept for retrieving DST sludges. In addition, data critical to
retrieval and sludge pretreatment will be obtained, for example, solids settling rate, sludge
washing efficiency, and impact of retrieval activities on in-tank equipment.

Retrieval activities are scheduled to begin by transferring sludge from tank 241-C-106 to
241-AY-102 in 1998. Retrieval will be accomplished by sluicing. Retrieval of

tank 241-C-106 waste will resolve the high heat issue for tank 241-C-106 (the only tank on
the high heat Watch List).

Future plans may call for retrieval and transfer of sludge in tank 241-SY-102 into 241-
AW-103 via mixer pump mobilization. Transfer of sludge from tank 241-SY-102 will
consolidate TRU sludges and free up critical DST space in the 200 West Area (Powell
et al. 1996).
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Subsequent SST retrieval activities are expected to focus on the A and AX Farms.

The following questions require characterization data to plan SST retrieval projects. (1) Are
predicated emission or gases released during retrieval activities within the design envelopes.
Emissions include toxic (for example, ammonia), radiological emissions, and organic vapors.
(2) Will retrieval operations, the radiological inventory and the Hazardous Material Inventory
be within the operating parameters outlined in the safety documentation. (3) Will the
retrieved waste be compatible with waste in the receiving tank. (4) Could retrieval
operations develop a concentration of plutonium in the waste that would lead to nuclear
criticality concerns.

3.1.10.3 Basis for Tank Selection Criteria. Retrieval characterization needs have a high
impact on schedules for retrieval projects and tank waste retrieval operations. Sampling
needs are determined from retrieval project design dates and waste retrieval operations
schedules. Criteria for selecting tanks for retrieval needs are specified in Section 4.10.

3.1.11 Historical Model Evaluation

3.1.11.1 Description of Issue. The HDW model, developed by the Los Alamos National
Laboratory, uses historical information to predict the contents of waste tanks (Agnew 1996b).
The HDW model uses information about waste transfer logs, chemical purchase records, and
process flow sheets to estimate the inventory of certain analytes in the tank. Currently, the
HDW model is not used in decision-making, because the data quality used in the model and
the assumptions driving the model have not been fully validated. Few historical composition
estimates are available that have analytical data or error estimates associated with waste
composition. At the same time, it is extremely difficult to interpret or use contemporary data
that cannot be placed in a historical context. If the model estimates have not been rigorously
examined, and the uncertainties have not been quantified, the estimates are of limited use.
The implications of making an incorrect or inappropriate decision based on historical data
must be weighed by users.

The purpose of the historical model evaluation DQO (Simpson and McCain 1995) is to
evaluate the ability of the HDW model to accurately predict tank waste composition.

3.1.11.2 Current Status of Issue. Several tanks of interest have been sampled to evaluate
the HDW model. Observations have been made regarding the assumptions used in the
historical model, particularly with respect to source terms, waste distribution, and analyte
solubility. Systematic biases, parameter sensitivities, and some computational discrepancies
in the HDW model have been revealed.

The following have been questions asked for the historical model evaluation. (1) How well
do data from segment samples correlate with the HDW model to predict the expected
position/configuration of a waste type within a tank and in defining/quantifying specific waste
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types. (2) How well do the data from a sampling-based inventory estimate of a tank
correlate with the inventory derived from the HDW model.

3.1.11.3 Basis for Tank Selection Criteria. Characterization information is necessary to
provide estimates of uncertainty that will determine the appropriate uses of the HDW model.
To provide information for this evaluation, tanks were selected from a variety of categories
and configurations. The tanks selected fall into three categories: spatially complex tanks
that received several types of waste; tanks rich in REDOX, PUREX, saltcake, and uranium
recovery waste types; and tanks that have multiple risers available in different lateral
configurations.

Criteria for selecting tanks to sample for the historical model evaluation are based on these
three categories. The criteria are specified in Section 4.11.

3.2 OPERATIONAL ISSUES

Tank farm operations requires characterization sampling for the compatibility of waste
transfers, caustic mitigation, and the evaporator. These operations are discussed in this
section.

Operational issues do not affect sampling priority of tanks for this document; however, they
are important. Operational needs are not integrated into the tank priority in this document
because they cannot usually be effectively foreseen in advance. Operational needs for
characterization sampling are driven by day-to-day operations schedules. Operations
schedules are dynamic and change too often to be incorporated effectively into an integrating
document. When the need arises to sample a tank for operations, the need will be
incorporated into the sampling schedule after assessing the impact of sampling high priority
tanks.

3.2.1 Compatibility of Waste Transfers

Characterization sampling to support waste compatibility issues and waste transfer is
performed before transferring waste in accordance with the Dara Quality Objectives for Tank
Farms Waste Compatibility Program (Fowler 1995). Waste transfers that require sampling
for the compatibility DQO are DST to DST, SST to DST, and waste generating processes to
DSTs. )

All DSTs are within the scope of the compatibility DQO. The SSTs are within the scope of
the compatibility DQO only if waste is scheduled to be transferred out of an SST, for
example, for tank stabilization.

The compatibility DQO has two functions. The first is to ensure that DSTs comply with
existing requirements and guidelines including operating specification document limits,
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operational safety requirements, and criticality prevention specifications. The guidelines are
based on chemical or physical measurements of the waste. The second is to ensure that the
potential for release of HLW is not increased by performing the transfer (particularly with
transfers involving Watch List tanks or tanks having other unsafe conditions).

When waste is scheduled to be transferred to a DST, both the receiver and the source tanks
(SST, DST, or process tank) will be sampled according to the compatibility DQO. An
exception to this is the transfer of waste from a candidate feed tank (to be evaporated) to
evaporator feed tank 241-AW-102. Such transfers are governed by the evaporator DQO (see
Section 3.2.3).

Before sampling is performed for the compatibility DQO, the affect of the sampling effort on
the sampling of any high priority tank will be evaluated.

3.2.2 Caustic Mitigation

Some DSTs have predicted corrosion rates that are not within the operating specifications
determined by the compatibility DQO. These tanks are referred to as "caustic deficient."
Operations often require characterization sampling and analysis of such tanks to properly
mitigate caustic deficiency. Currently, no DQO exists to direct the sampling and analysis of
caustic deficient tanks. When sampling and analysis of caustic deficient tanks is required,
operations must provide a request for sampling analysis or a process memo to direct
characterization work.

Only DSTs are required to remain within the operating specifications outlined in the
compatibility DQO. The DSTs, which are not currently within the operating specifications
and are labeled as caustic deficient, are tanks 241-AN-107, 241-AN-102, 241-AY-101, and
241-AZ-101. In addition, although tank 241-AY-102 is currently within operating
specification, it is expected to become caustic deficient near the end of Fiscal Year 1996.

Sampling and analysis of caustic deficient tanks is performed to determine the predicted
corrosion rate of the tank. Characterization information obtained for caustic deficient tanks
is evaluated to determine whether caustic additions to the tank will bring the tank back within
specification or whether some other type of mitigation effort is necessary.

The sampling and analysis of caustic deficient tanks is schedule-driven. When a DST falls
out of operating limits, operations schedules will determine whether characterization
sampling and analysis is required.

Before sampling for caustic mitigation is performed, the effect of the sampling effort on the
sampling of any high priority tank will be evaluated.
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3.2.3 Evaporator Operations

Successful operation of the 242-A Evaporator requires sampling and analysis of the
evaporator feed waste. Sampling and analysis is directed by 242-4 Evaporator/Liquid
Effluent Retention Facility Data Quality Objectives (Von Bargen 1995).

Several tanks are associated with evaporator operations. Tank 241-AW-102 is the feed tank
to the evaporator. Tank 241-AW-106 receives the evaporator bottoms after waste
evaporation, it is called the slurry tank. Tanks 241-AW-102 and 241-AW-106 are not
sampled in accordance with the evaporator DQO for normal evaporator operations because
both tanks were sampled before the evaporator campaigns started. Evaporator condensate is
sent to the Liquid Effluent Retention Facility. Tanks that transfer waste to the feed tank for
processing in the evaporator are called candidate feed tanks. Candidate feed tanks include
tanks 241-AP-103, 241-AP-104, 241-AP-103, 241-AP-106, 241-AP-107, and 241-AP-108.
Candidate feed tanks are the only tanks that will be sampled in accordance with the
evaporator DQO.

The evaporator DQO has three functions. Process control evaluation ensures the evaporator
operates efficiently with minimal equipment depreciation. Process control evaluation also
compares the waste compatibility in the candidate feed tanks with the wastes in the feed and
slurry tanks. Safety evaluation ensures that hazardous wastes do not endanger workers or the
environment. Environmental compliance evaluation ensures the waste released to the slurry
tank, the gases released to the air, and the water released to Liquid Effluent Retention
Facility are in compliance with environmental limits.

Sampling to support evaporator operations will be performed on candidate feed tanks
involved in upcoming evaporator campaigns. Since the evaporator DQO includes waste
compatibility and safety functions within its scope, the compatibility DQO will not be applied
to candidate feed tanks. The characterization sampling of candidate feed tanks will be driven
by operations schedules.

Before sampling for the evaporator DQO is performed, the effect of the sampling effort on
the sampling of any high priority tank will be evaluated.
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4.0 TANK SELECTION CRITERIA

This section provides a detailed description of the criteria used for tank selection. Tank
selection criteria refers to a standard set of characteristics of the tanks or tank contents
important to TWRS programs. The criteria are used to determine the priority of tanks for
sampling.

This section discusses only issues that have an influence on the priority ranking of tanks for
sampling. It does not discuss operational issues.

The following information is addressed for each issue:

e  The tanks within the scope of each issue. If the list of tanks within the scope
of an issue is too large, a reference may be provided.

e  The tank selection criteria for each issue as determined from the basis provided
in Section 3.1

The following information is provide for each individual criterion:
e  The relative priority of each criterion (high, medium, or low).

e The source of data that will be used to determine the priority of each tank with
regard to the criterion, within the scope of the issue (including a description of
the data source).

. The tank ranking (high, medium or low priority) for each criterion.

This section results in a priority list of tanks for each individual issue. The priority lists are
generated using the tank selection criteria. A spreadsheet matrix is used to determine the
priority order of all tanks within the scope of each issue. The spreadsheet matrix is
described in Appendix A. A printout of the matrix for each issue is provided in Appendices
C1 through C9. The overall priority list of tanks from combined issues is discussed in
Sections 6.0 and 7.0.

4.1 FLAMMABLE GAS CRITERIA

The criteria for determining which tanks are within the scope of the flammable gas issue are
outlined in the Criteria for Flammable Gas Watch List Tanks (Hopkins 1994). In the
Evaluation of Hanford Tanks for Trapped Gas (Hodgson et al. 1996), tanks are compared
against the criteria outlined in Hopkins. Tanks meeting the criteria outlined for flammable
gas Watch List tanks are within the scope of the flammable gas issue. Currently, 57 tanks
(double-shell and single-shell) are suspected of producing unsafe amounts of flammable gas.
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A subset of the 57 tanks are within the scope of the flammable gas DQO for sampling and
within the scope of the flammable gas issue for this document.

Until recently, only DSTs were sampled for the flammable gas issue. The DSTs are the
most important tanks for the flammable gas issue because of their episodic releases of
flammable gases. Sampling DSTs that experience episodic gas releases but have not yet been
sampled remains the highest priority. After flammable gas DSTs have been sampled, high
priority flammable gas SSTs will be sampled. The most important criteria for determining
priority for sampling flammable gas SSTs is the ability of the tank waste to retain gases. Of
secondary importance, is the need to represent different types of waste. Finally, since the
RGS cannot be used during rotary-mode core drilling, SSTs must be soft enough to
push-mode sample.

Requirements for flammable gas DSTs are outlined in McDuffie (1995). Requirements for
SSTs will be outlined in the revision of the flammable gas DQO now being prepared. SSTs
sampled before the new DQO is issued will require a letter of instruction (or test plan) to
document interim requirements. Single-shell tanks within the scope of the flammable gas
issue are outlined in Cash (1996a).

Criterion 1: Episodic Gas Release
Priority: High

Data Source: Some DSTs experience episodic releases of flammable gas.
These are the Watch List DSTs reported in the Waste Tank
Summary Report for Month Ending February 29, 1996
(Hanlon 1996).

Tank Ranking: High priority is assigned to all tanks that exhibit episodic gas
releases. Low priority is assigned to all other tanks.

Criterion 2: Gas Retention
Priority: High

Data Source: Gas retention is documented in Hodgson et al. (1996) which
evaluated all 177 tanks for trapped flammable gas using the
flammable gas criteria in Hopkins (1994). Flammable gas
concentrations are given as percent of the LFL and are estimated
from the steady state concentration in the tank headspace and the
volume of the trapped gas using the methodology given in
Hopkins (1996). Steady state values for %LFL were calculated
from hydrogen and ammonia concentrations in the vapor space
samples (if recently sampled) or by using a method discussed in
Hopkins (1996). The volume of the trapped gas was calculated
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Tank Ranking:

Criterion 3: Waste Type
Priority:

Data Source:

Tank Ranking:

Hopkins (1996). The volume of the trapped gas was calculated
based on surface level rise and the barometric pressure/surface
level correlation.

Priority was assigned to each tank based upon Hodgson (1996).
The greater %LFL [(steady state LFL + surface level rise
LFL)] or [(steady state LFL + barometric pressure LFL)] was
used to assign the priority.

High: %LFL > 200
Medium: %LFL between 200 and 100

Low: %LFL < 100

Medium

Waste types recognized as potentially having different properties
with respect to the flammable gas issue are documented in the
Prioritization of Single Shell Tanks for Study of Gas Retention
and Episodic Release (Brewster and Palmer 1995) and the
Analysis of Visual Waste Observations for Single-Shell Tanks
(Recknagle 1996). Tanks were categorized into four waste
configurations (Recknagle 1996). Configuration 1 contains a
mixture of saltcake and salt slurry, configuration 2 contains
primarily saltcake, configuration 3 contains sludge and saltcake,
and configuration 4 contains primarily sludge.

High: The tank with the highest LFL from each of
configurations 1, 2, and 3.

Medium: All other tanks in configurations 1, 2, and 3.
Low: All tanks in configuration 4 and tanks not assigned to any

waste configuration. Sludge tanks were considered to be of low
priority with respect to the flammable gas issue.
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Criterion 4: Ability to be Sampled by RGS
Priority: High

Data Source: Currently, the RGS sampler can be used only in push-mode
sampling. Tanks that can be push-mode sampled are
documented in the Baseline Sampling Schedule, Change 96-02
(Stanton 1996).

Tank Ranking: High: Tanks that can be push-mode sampled.

Low: All other tanks.

4.2 ORGANIC FUEL PHENOMENOLOGY CRITERIA

Thirty six tanks are within the scope of the organic safety issue, as listed in Turner et al.
(1995). Some tanks were originally on the organic Watch List (WHC 1994), and some tanks
have been identified recently as a potential safety concern in the Preliminary Safery Criteria
for Organic Watch List Tanks at the Hanford Site (Webb et al. 1995) Five tanks in Turner
et al. are included in the scope: tanks 241-AX-101, 241-C-104, 241-C-107, 241-C-202 and
241-SX-103. These tanks will be used to evaluate the HDW model as reported in History of
Organic Carbon in Hanford HLW Tanks: HDW Model Revision 3 (Agnew 1996a). Tanks
added to the scope of the organic DQO are documented in Cash (1996b) and Cash (1996c).

The first two criteria listed below determine which Hanford Site tanks have the potential to
become unsafe with respect to the amount of organic fuel and water expected to be in the
tanks. The third criterion is to support continued sampling of tanks on the organic Watch
List. The final criterion for determining the priority of organic tanks for sampling is the
evaluation of the HDW model as reported in Agnew (1996a) report for organic tanks.

Criterion 1: Tanks that Become Potentially Unsafe If Pumped of Liquids
Priority: High

Data Source: The primary source of information used to determine the priority
of organic tanks is Webb et al. (1995), which evaluates the
organic carbon in tanks using current core sample data and older
processing data of percent TOC and percent water in the tanks.
The Sort on Radioactive Waste Type Model: A Method to Sort
Single-Shell Tanks into Characteristic Groupings
(Hill et al. 1995) is used to predict the TOC and water contents
of tanks where data is not available for a particular tank. The
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Tank Ranking:

model data is used to determine whether any tanks are unsafe or
have the potential to become unsafe if moisture is pumped from
the tank or drying occurs.

High priority is assigned to all tanks that will be potentially
unsafe if drained of their liquids: tanks 241-A-102,
241-BX-110, 241-BY-102, 241-TY-102, 241-U-102, 241-U-103,
241-U-105, 241-U-107, 241-U-108, and 241-U-109. All other
tanks are assigned low priority.

riterion 2: Tanks that Become Potentially Unsafe If Pum nd Dried for 5Q Years

Priority:

Data Source:

Tank Ranking:

Medium

Some tanks may fall into the unsafe category if they are pumped
and then allowed to dry for 50 years. Tanks that become
potentially unsafe if pumped and dried for 50 years are evaluated
in Webb et al. (1995). The list of tanks includes all tanks listed
in criterion 1 plus tanks 241-B-102, 241-BX-105, and
241-BY-108.

High priority is assigned to all tanks that meet this criterion.
All other tanks are assigned low priority.

Criterion 3: Current Organic Watch List

Priority:

Data Source:

Tank Ranking:

Low

The data source for organic Watch List tanks is the Operating
Specifications for Warch List Tanks (WHC 1994).

High priority was assigned to all organic Watch List tanks.
Low priority was assigned to the remaining tanks within the
scope of the organic issue.

Criterion 4: Evaluation of Hanford Defined Waste Model for Organic Tank:

Priority:

Data Source:

High

The History of Organic Carbon in Hanford HLW Tanks: HDW
Model Revision 3 (Agnew 1996a) was used to select tanks that
are predicted by the HDW model to contain high quantities of
organic carbon. The selected tanks were predicted to have high
organic carbon by the HDW model, but not by Webb et al.
(1995). Selecting tanks on which the models disagree provides a
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Tank Ranking:

basis for evaluating the efficacy of both models. The tanks were
selected from three categories in Agnew (1996a):

1. Organics in sludges: tanks 241-C-104 and 241-AX-101

2. Surface residual organics: tanks 241-C-107 and
241-C-202. (Tank 241-C-107 has already been sampled)

3. Organics in concentrates: tanks 241-SX-103 and
241-AX-101

When evaluating the HDW model, it is desirable also to select
tanks for sampling that the two models do agree upon. Tanks
that both models predict to have high organics should not be
given additional priority under this criterion because they
already receive high priority under criterion 1. Tanks that both
models predict to have high organic content, however, should be
given consideration when selecting the recommended high
priority tanks (see Section 7.0). Both models estimate that the
following tanks to have high organic:

1. Organics in sludges: tank 241-A-102
2. Surface residual organics: tank 241-BY-102
3. Organics in concentrates: tank 241-U-109

Tanks that are predicted to have high amounts of organic carbon
by Agnew (1996a) but not by Webb (1996) are given high
priority: tanks 241-AX-101, 241-C-104, 241-C-107, 241-C-202,
241-C-103, and 241-SX-103. All other tanks are given low
priority.

4.3 SAFETY SCREENING CRITERIA

All SSTs and DSTs fall within the scope of the safety screening issue. The criteria used for
determining tank priority within the safety screening issue relate to wastes exhibiting
exothermic reactions (energetics), plutonium content, waste types that are not well
characterized, waste dryness, and flammable gases.

Criterion 1: Energetics
Priority:

Data Source:

High

The criterion used to determine the priority of tanks for
energetics is based upon expected TOC in the tanks. The
exothermic energy expected to be measured in tank waste is not
derived by the TOC concentration in the tank waste; TOC is
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Tank Ranking:

riterion 2; Plutonium

Priority:

Data Source:

merely an indicator of expected exothermic conditions. Because
ferrocyanide is expected to decay, ferrocyanide tanks will not be
considered for this criterion. The estimated TOC in a tank is
modeled in Agnew (1996a). The estimates are part of an effort
to improve the estimation of organic carbon in the HDW
modeling effort. The HDW modeling effort is an approach used
to estimate the inventory of certain analytes in the tanks based
upon available historical information. The HDW model uses
such information as waste transfer logs, chemical purchase
records, and process flow sheets to estimate the current contents
of the waste. Because the HDW is a tool that predicts the
concentration of many analytes in all tanks, it will be used for
many of the following criteria. An effort is underway to
determine how well the HDW model predicts analyte
concentrations.

Priority was assigned to each tank based upon the predicted
TOC in the tank from Agnew (1996a).

High: TOC = 1 wt%
Medium: TOC between 0.4 wt% and 1 wt%

Low: TOC < 0.4 wt%

riticalit
Medium

Several sources of data are considered when priority with
respect to criticality is determined. Initially, tanks are assessed
to determine whether they contain any sludge or only
supernatant and/or saltcake. Fissile materials are expected to
remain in the insoluble sludge fraction. The tank layer model, a
component of the HDW model reported in the Hanford Tank
Chemical and Radionuclide Inventories: HDW Model,

(Agnew 1996b), is used to perform this assessment. This model
predicts which tanks were used to store evaporator bottoms
(saltcake) and/or sludge. The tank layer model was developed
from the transfer histories of the waste tanks from the first use
of the tanks until the present. The following tanks are of
particular interest to the Criticality Safety Program:
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Tank Ranking

tanks 241-BY-106, 241-C-102, 241-C-104, 241-C-106,
241-S-107, 241-TX-118, 241-SY-102. Specific details are
provided in the following sources:

241-C-104, 241-C-106, Estimated as having a high
241-C-102, 241-S-107: plutonium content in the
HDW report (Agnew 1996b)

241-BY-106, 241-TX-118: Passive neutron scans indicate
potential high plutonium content
(Toffer 1994)

241-SY-102: High plutonium content
(Tusler 1995)

The criticality safety issue encompasses all tanks. Tanks are
assigned as low, medium, or high priority based on the
following:

Low: All tanks predicted to contain 95 percent by volume of
supernate or saltcake (tank layering model).

High: All tanks predicted to contain 95 percent by volume of
first/second cycle sludge, uranium recovery sludge, metal waste
sludge, or REDOX waste sludge. The seven tanks mentioned
above are also high priority.

Medium: All tanks not ranked high or low are assigned medium
priority.

Criterion 3: Non-Characterized Waste Types

Priority:

Data Source:

Tank Ranking:

Medium.

The intent of this criterion is to sample tanks whose waste types
are not well understood; therefore, the tank layering model was
used (Agnew 1996b) because it can be used to target the tanks
that contain waste types that have not yet been well sampled.

Using the tank layering model, tanks were grouped and assigned
a category based on the major type of waste predicted to be in
the tank. A priority of high, medium, or low was assigned to
each tank based on how well that waste type has been sampled
already.
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Criterign 4: Dryness
Priority:

Data Source:

Tank Ranking:

High: Less than 25% of the tanks in the category have already
been sampled.

Medium: Between 25% and 50% of the tanks in the category
have already been sampled.

Low: Over 50% of the tanks in the category have already been
sampled.

Low

The primary source of data for this criterion is the Hanford
Waste Tank Preliminary Dryness Evaluation (Husa et al. 1995).
The document evaluated the potential for any waste tank to have
a dry layer. The two data sources that determined the dryness
of the tanks were photographs of the waste surface and, where
available, recent sample information for moisture. These
sources give the highest assurance that tanks are currently wet or
dry. Other sources of information were temperature (from
surveillance thermocouple information), total waste and
supernate level readings (surveillance), pumpable liquid content,
and diatomaceous earth additions.

The method used to assign priority to each tank is discussed in
Husa et al. Each tank was ranked as dry, damp, or wet based
upon visual images (still or video) of the surface of the waste.
After the initial visua! classification, all tanks were evaluated
against six criteria:

Pumpable liquids less than 20% of the total volume
Supernatant less than 5,110 L (1,350 gal)

Saltcake greater than 20% of the waste

Surface level less than 1 m (40 in.)

Maximum temperature in the last year greater than 38 °C
Diatomaceous earth additions.

ISl e

Depending upon the total number of "hits" by the above criteria,
the tank was classified as having a low, medium, or high
probability of being a dry tank.
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Criterion 5: Vapor Flammability
Priority: Low

Data Source: The criterion used to determine the priority of tanks for vapor
flammability is the same criterion used for the flammable gas
issue. If a tank is within the scope of the flammable gas issue,
it is also given priority for safety screening.

Tank Ranking: All tanks within the scope of the flammable gas issue were
assigned a high priority for this criterion. All other tanks were
assigned a low priority. No medium ranking priority was
provided.

4.4 VAPOR SCREENING CRITERIA

All tanks need to be screened for vapor issues to satisfy information needs specified in the
Data Quality Objectives for Tank Hazardous Vapor Safety Screening (Osborne and

Buckley 1995). Tanks to be rotary-mode sampled must also satisfy the Rotary Core Vapor
Sampling Data Quality Objective (Price 1994), and the Data Quality Objective for Regulatory
Requirements for Hazardous and Radioactive Air Emissions Sampling and Analysis (Mulkey
and Markillie 1995), as amended by Sratus of the Current Understanding of the Toxic Air
Pollutants (TAPS) and Hanford Tank Farm Vapor Space Characterization, Recommended
Path Forward and Justification for Continued RMCS Exhauster Operations (Laws 1996).
Tanks to be rotary-mode sampled in the future will be assigned higher priority than all other
tanks.

Criterion: Tanks Requiring Rotary-Mode Sampling
Priority: High

Data Source: Tanks that require rotary-mode sampling are documented in the
Baseline Sampling Schedule, Change 96-02 (Stanton 1996),
which is a schedule of anticipated events for all types of
sampling.

Tank Ranking: All tanks that will require rotary-mode sampling in the future
will be assigned high priority for vapor screening. All other
tanks will be assigned a low priority.
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4.5 VAPOR SPACE PHENOMENOLOGY CRITERIA

Seven tanks are within the scope of the vapor space phenomenology issue study: four tanks
support the temporal vapor study, three tanks support the vapor mixing study, and one tank
supports the ventilation rate study (tank 241-S-102 is within the scope of two studies). The
temporal, mixing, and ventilation rate studies become the criteria for tank selection for the
vapor phenomenology issue.

The seven tanks that support the vapor space phenomenology studies are of equal priority.
The vapor samples are required at specific times of the year (listed below when applicable).
Because of the specificity of tanks required to support the vapor space phenomenology issue
and the schedules involved, criteria used to select tanks will be provided in a slightly
different format. Tanks are listed below with the vapor phenomenological study that is
supported by vapor sampling of the selected tanks.

1. Vapor Sample of Tanks 241-BX-104, 241-BY-108, 241-C-107, and 241-S-102

Date Sample Needed: Summer, Fall, and Winter 1996
Priority: High
Phenomenology Study: The composition of these tanks will be measured four

times over one year for the temporal study. One extra
sample will be taken at the same time of the year as the
first sample to see whether any changes occurred in the
vapor composition. Sampling from the winter of 1995
and the spring of 1996 has occurred for

tanks 241-BY-108, 241-C-107, and 241-S-102. Because
tank 241-BX-104 was not sampled in the winter and
spring of 1996, it will need to be sampled in the spring
and summer of 1997. These tanks were selected for their
diversity so that the observations from this subset of
tanks can be used as indicators of behavior in other
tanks. In summary, tank 241-C-107 is a hot, high
humidity, sludge tank with relatively low concentrations
of organic vapors and three principle waste gases
(hydrogen, ammonia, and nitrous oxide).

Tank 241-BY-108 has the highest recorded concentrations
of ammonia sampled to date and the second highest total
organic vapor concentration. Tank 241-S-102 has
primarily saltcake waste, relatively high hydrogen and
nitrous oxide concentrations, and moderate levels of
organic vapors. It is also the only representative of the
200 West tank farms, which tend to have a higher
proportion of volatile alcohols. Tank 241-BX-104 was
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chosen because it is relatively cool, and based upon
previous sampling, it appears to have either an
unexpectedly high ventilation rate or a very dry surface.

2. Vapor Sample of Tanks 241-B-103, 241-TY-103 241-U-112

Date Sample Needed: October 1996
Priority: High
Phenomenology Study: For each tank, vapor samples for the mixing study will

be taken from two separate risers at three different levels
in the tank. Based on surveillance information, tanks
with the coolest waste were selected. Sampling for the
mixing study will be done in October because the ground
temperature above the tanks will be warmer than the
waste in the tanks; a situation that does not produce
thermally-induced convection.

. Vapor Sample of Tank 241-S-102

Date Sample Needed: Not specified
Priority: High
Phenomenology Study: The ventilation rate study will be performed to verify that

the method used for measuring the headspace breathing

rate is effective. Sulfur hexafluoride and helium will be
injected into the dome space, and samples will be taken
from the dome space at various times at one location to

track the decay in concentration.

4.6 FERROCYANIDE CRITERIA

Assuming the recommendation to close out the ferrocyanide safety issue will be accepted by
the DOE, there is no current need to select tanks for sampling for this issue.
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4.7 PRIVATIZATION CRITERIA

All DSTs and SST 241-C-106 are within the scope of the privatization issue. Certain DST
wastes, identified as fitting into waste envelopes defined for the first phase of privatization
are given higher priority. Feed envelopes are defined by the type of waste in the tank as
follows:

Envelope A: DSSF and NCRW supernatant
Envelope B: high cesium concentration supernatant
Envelope C: CC

Envelope D: high-level waste solids

Priority of tanks for the first phase of privatization is determined based on the order in which
a particular tank is expected to be staged and processed. Priority also is based on the earliest
date that a particular tank’s contents will become (and remain) static, as determined by the
Preliminary Low-Level Waste Feed Staging Plan (Certa et al. 1996). This date is when the
tank becomes available for use as feed. Finally, a very high priority activity is providing
private vendors with waste samples from the four envelopes.

Criterion 1. Sequence for Staging Waste to Private Vendors
Priority: Medium

Data Source: The sources of data used for this criterion are the Preliminary
Low-Level Waste Feed Staging Plan (Certa et al. 1996) and the
Phase One High-Level Waste Pretreatment and Feed Staging
Plan (Manuel 1996). These plans identify tanks that meet the
waste envelopes defined in the draft Request for Proposal (RFP)
No. DC-RP06-96RL133087 TWRS Privatization. The waste
envelopes were updated in the final RFP (DOE 1996).

Tank Ranking: The priority of tanks for sampling to support the privatization
effort is based upon the order in which the waste is expected to
be processed. High priority is given to six tanks fitting into
envelope A, one tank fitting into envelope B, and two tanks
fitting into envelope C (Certa et al. 1996). Medium priority is
given to four tanks fitting into envelope D (Manuel 1996). Low
priority is given to other DSTs that fit into the waste envelopes
and to DSTs that do not fit into any envelope.
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Criterion 2: Date When DST: Available as F
Priority: Medium

Data Source: The reports documenting the availability of DSTs as feed are the
Preliminary Low-Level Waste Feed Staging Plan (Certa
et al. 1996) and the Phase One High Level Waste Pretreatment
and Feed Staging Plan (Manuel 1996).

Tank Ranking: Tank priority for sampling is determined by the date that the
contents of a tank will become (and remain) static (the date the
tanks are projected to be available for feed). The sooner a tank
is available for feed, the higher the priority for sampling. High
priority is assigned to DSTs that are expected to be available for
feed in Fiscal Year 1996 or 1997. Low priority is assigned to
DSTs that are not expected to be available for feed until after
Fiscal Year 1997.

NOTE: Tanks that are considered available for feed may be
substituted for tanks that would be staged sooner but are not
considered available.

riterion 3: Provide W. to Private Vendors from Feed Envelopes
Priority: High

Data Source: The DOE will make available to the private contractor up to ten
125 ml samples from waste envelopes A, B, and C. If included
in the current contract, two 50-g dried samples from waste
envelope D will be made available. Samples will be sent to a
location of the private vendors choice. Selection of four tanks
containing the four waste envelope types is documented in the
final RFP (DOE 1996). The four tanks from which samples will
be taken are 241-AW-101 (feed stream A), 241-AN-105 (feed
stream B), 241-AN-107 (feed stream C), and 241-C-106 (feed
stream D). Note that tank 241-AN-105 is actually composed of
feed stream A, but the samples will be spiked to represent feed
stream B. Substitutes of these tanks providing the correct feed
streams may be acceptable.

Tank Ranking: Tanks 241-AW-101, 241-AN-105, 241-AN-107, and 241-C-106
will all be assigned a high priority. All other tanks will be
assigned a low priority for this criteria. Note that sampling of
the above tanks is expected to occur before the end of Fiscal
Year 1996.
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4.8 PROCESS TESTING - SLUDGE WASHING CRITERIA

Tanks within the scope of the sludge washing issue are defined in Kupfer et al. (1995). The
fundamental characterization need for sludge-washing is to get waste samples from as many
of the different waste types as possible for the purpose of process testing

(Kupfer et al. 1995). Although some waste types have a higher priority than others, all tank
waste types need to be considered. REDOX waste is of particular interest because it
contributes significantly to the total sludge volume and is expected to contain bounding
values of a number of analytes that limit glass production. Sludge waste is more important
than saltcake for pretreatment because the insoluble sludge contributes to the volume of HLW
product. Other criteria used to determine the priority of tanks for the sludge washing issue
are tanks that seif-boiled and tanks with high chromium and aluminum inventories.

It is important to note that the following criteria are not the criteria used to select tanks to be
within the scope of sludge washing. Selection of tanks to study for sludge washing was done
in Kupfer et al. (1995), and the following criteria only help determine the priority of those
tanks.

Criterion 1: Fill History
Priority: High

Data Source: The data source used for this criterion is the tank layering model
(Agnew 1996b).

Tank Ranking: High priority assigned to tanks that are predicted to contain over
40% (by volume) early REDOX (R1) or later REDOX
(R2/RSItCk) waste types.

Medium priority assigned to all tanks that are predicted to
contain non-REDOX sludge as the primary waste (over 40% by
volume).

Low priority assigned to all tanks that are predicted to contain

evaporator bottoms (saltcake or salt slurry) as the primary waste
type (over 40% by volume).

Criterion 2: Key Analyte - Chromium
Priority: High

Data Source: Chromium estimates were taken from the historical tank content
estimates of Agnew (1996b).
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Tank Ranking:

riterion 3: K n
Priority:

Data Source:

Tank Ranking:

The priority of the tanks was based on the estimate of chromium
in the tanks:

High: Chromium > 75,000 ppm
Medium: Chromium < 75,000 ppm and = 5,000 ppm
Low: Chromium < 5,000 ppm
- Aluminum
Medium

Aluminum estimates were taken from the historical tank content
estimates of Agnew (1996b).

The priority of the tanks was based on the estimate of aluminum
in the tanks:

High: Aluminum > 50,000 ppm
Medium: Aluminum < 50,000 ppm and = 25,000 ppm

Low: Aluminum < 25,000 ppm

Criterion 4: Self-Boiling Tanks (REDOX Waste Only)

Priority:

Data Source:

Tank Ranking:

Medium

The tanks in the S and SX Farms that have self-boiled in the
past are summarized in Waste Status and Transaction Record
Summary for the Southwest Quadrant of the Hanford 200 East
Area (Brevick et al. 1995). Very good records have been kept
as to which tanks have experienced self boiling and which tanks
received self-boiling waste.

High priority was assigned to all S and SX Farm tanks that were
recorded as self boiling or received self-boiling waste, and
experienced large waste level decreases. Low priority was
assigned to all other tanks.
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Criterion 5: High Sludge Inventory

Priority:

Data Source:

Tank Ranking:

riterion 6: High Salt

Priority:

Data Source:

Tank Ranking:

Medium

The data source for determining the total inventory of sludge in
the tank is the tank layering model (Agnew 1996b).

High: Sludge inventory is > 567 m® (150 kgal).

Medium: Sludge inventory is between 190 m® (50 kgal) and
567 m’,

Low: Sludge inventory is < 190 m’.

Inven

Low

The data source for determining the total inventory of sludge in
the tank is the tank layering model (Agnew 1996b).

High: Saltcake inventory is > 567 m® (150 kgal).

Medium: Saltcake inventory is between 190 m® (50 kgal) and
567 m®,

Low: Saltcake inventory is < 190 m?.

4.9 PROCESS TESTING - SUPERNATANT PRETREATMENT CRITERIA

The tanks that are within the scope of the supernatant pretreatment issue are DSTs containing
DSSF, CC, NCAW, and NCRW waste types (see Section 3.1.9 for waste type definitions).
When selecting tanks for the supernatant pretreatment issue, it is important to have a
representative sampling for all four of these waste types. It is more beneficial to sample one
tank from each of DSSF, CC, NCAW, and NCRW waste types rather than sampling just
DSSF and CC tanks (the most important waste types).
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Criterion 1. Tanks with DSSF Waste Type

Priority:

Data Source:

Tank Ranking:

High

Tanks containing DSSF waste are recorded in the Waste Tank
Summary Report for Month Ending February 29, 1996
(Hanlon 1996).

Tanks containing DSSF waste will be assigned a high priority
for this criteria. All other tanks will be assigned a low priority.

Criterion 2. Tanks with CC Waste Type

Priority:
Data Source:

Tank Ranking:

High
Tanks containing CC waste are recorded in Hanlon (1996).

Tanks containing CC waste will be assigned a high priority for
this criteria. All other tanks will be assigned a low priority.

Criterion 3. Tanks with NCAW Waste Type

Priority:

Data Source:

Tank Ranking:

Medium

Tanks containing NCAW waste are recorded in Hanlon (1996),
which designates NCAW waste tanks as "Aging."

Tanks containing NCAW waste will be assigned a high priority
for this criteria. All other tanks will be assigned a low priority.

Criterion 4. Tanks with NCRW Waste Type

Priority:

Data Source:

Tank Ranking:

Low

Tanks containing NCRW waste are recorded in Hanlon (1996),
which designates NCRW waste as "DN/PD" (Dilute
Noncomplexed/PUREX Decladding).

Tanks containing NCRW waste will be assigned a high priority
for this criteria. All other tanks will be assigned a low priority.
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4.10 RETRIEVAL CRITERIA

The tanks that are within the scope of the retrieval function are determined from schedules of
future retrieval operations. Characterization needs for retrieval have a high impact on
schedules for retrieval projects and tank waste retrieval operations. Sampling schedules are
determined from retrieval project design information need dates and waste retrieval operation
process information needs.

A high priority is assigned to tanks that have near-term needs for sampling that support
retrieval (before the end of Fiscal Year 1997). A low priority is assigned to tanks that have
long-term needs for sampling that support retrieval (after Fiscal Year 1997).

Because of the specificity of retrieval characterization needs, tanks that require
characterization information for retrieval are listed below in a slightly different format than
for other issues. The date by which the sample is required and priority of the sampling event
is specified. In addition, the specific retrieval operation that the sample information supports
is listed for each tank.

1. Tank 241-AY-102 Grab Samples

Date Sample Needed: October 1996
Priority: High
Retrieval Operation: Retrieval of tank 241-C-106. Grab samples of

tank 241-AY-102 are required during the tank 241-C-106
Sluicing Initial SST Retrieval Demonstration. There is a
need to confirm that the waste leakage limit has not been
exceeded, and the solids transfer goal is met. There is
also a need to determine whether the suspended solids
and radiological material concentration in tank
241-AY-102 aqueous waste exceeds the operational basis.
The process grab sample requirements for tank
241-AY-102 will be identified in the process control plan
for tank 241-C-106.

2. Tank 241-AZ-101 Gr: ampl

Date Sample Needed: September 1996
Priority: High
Retrieval Operation: Tank 241-AZ-101 mixer pump process test. There is a

need to take percent dry solids from tank 241-AZ-101
grab samples before, during, and immediately after the
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sludge mobilization process test, which is scheduled to
start September 1996. There is also a need for in situ
measurement of sludge shear strength by September 19956
as identified in Bloom and Nguyen (1995).

3. Tanks 241-AX-104 and 241-C-106 Core Samples

Date Sample Needed:
Priority:

Retrieval Operation:

4. Tank 241-AX-103 Core Sample

Date Sample Needed:
Priority:

Retrieval Operation:

April 1997
High

The Hanford Tanks Initiative (HTI) program needs waste
samples for characterizing the heel in tank 241-AX-104
and the hard heel of tank 241-C-106. There is a need to
determine what acquired commercial technology is
required to remove the residual hard heel in

tank 241-C-106 after initial sluicing retrieval. There is
also a need to determine the amount and type of
remaining waste in tank 241-AX-104 for specification of
closure requirements. Similar information will be
required for tank 241-C-106 closure after final retrieval.

March 1998
Low

Initial SST retrieval system design. To have data by
October 1998 there is a need for a sample from

tank 241-AX-103 by March 1998. Detailed design of
retrieval systems begins in October 1998. Specific
questions to be answered by characterization information
are:

1. Are predicted emissions or release gases within
the design envelope (vapor sampling issue)?

2. Will retrieval operations be within the safety
basis?

3. Is the radiological inventory within the safety
basis?
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4. Is the hazardous material inventory within the
assumed envelope of the safety basis?

5. Is the retrieved waste compatible with waste in the
receiving tank?

4.11 HISTORICAL MODEL EVALUATION CRITERIA

The tanks that are within the scope of the HDW model (Agnew 1996b) evaluation are those
listed in the Historical Model Evaluation Data Requirements (Simpson and McCain 1996).
The criterion used to determine priority of tanks for the historical model evaluation are tanks
with REDOX, saltcake, PUREX, and uranium recovery wastes; and tanks with a high
predicted vertical variability. Finally, tanks with many available risers for sampling are
given priority (to be able to measure horizontal variability). Tanks with bismuth phosphate
waste are not given priority for the historical model evaluation issue because many tanks
containing bismuth phosphate waste have already been sampled.

Criteria 1-4: Typical REDOX, Saltcake, PUREX, and UR Waste

Priority: Typical REDOX waste - High
Typical saltcake waste - High
Typical PUREX waste - Medium
Typical uranium recovery waste - Medium

Data Source: The tank layering model (Agnew 1996b) was used to select tanks
with large predicted amounts of REDOX, saltcake, PUREX, and
uranium recovery wastes. It should be noted that the purpose of
the historical model evaluation DQO is to evaluate the accuracy
of the HDW model (including the tank layering model).

Tank Ranking: Each tank was assigned priority based on the estimated
likelihood the waste was present in significant quantity.

Low: REDOX, saltcake, PUREX, or uranium recovery waste is
not expected to be in the tank.

Medium: Particular waste type is present but is < 50% of the
total.

High: Particular waste type is present and represents 50% or
more of the total waste. Tanks with uncomplicated process
histories were identified as generally more desirable. Tanks
with overall high volumes of wastes were preferred. Tanks
possessing single waste layers at least 1 m (40 in.) in depth, or
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tanks with the desired waste layer situated on the top were
selected. The criterion of approximately 1 m was selected
because that depth constitutes slightly more than two 48-cm
(19-in.) segments as provided by the rotary-mode or push-mode
core sampling systems. If the waste layer is greater than two
segments deep, one core segment should contain the single waste
type of interest with limited mixing of other waste types.

Criterion 5: Vertical Spatial Variability
Priority: Medium

Data Source: The tank layering model (Agnew 1996b) was used to evaluate
tanks for the criterion of vertical spatial variability.

Tank Ranking: Each tank was assigned a priority based on the number of
discernable layers (over 50,000 gal, or over 10,000 gal if on the
surface). This criterion complements criteria 1-4, which require
thick layers of specific waste types. The vertical spatial
variability criterion still requires thick layers but favors tanks
where thick layers of more than one waste type may be obtained
so that information can be gained on several waste types in a
single sampling event.

Low: One discernable layer.
Medium: Two or three layers.
High: Four or more layers.

NOTE: Tanks with more than five discernable layers are
possible but highly unlikely.

Criterion 6: Ability to Measure Horizontal Spatial Variability
Priority: Low

Data Source: Criterion 6 is different from criterion 5, because priority is
determined based on the ability to measure the horizontal
variability in the tank rather than setting priorities based on
predictable vertical variability in the tank. Horizontal variability
is much more difficult to observe than vertical variability. The
ability to measure horizontal variability depends on how many
risers are available to sample from, and how well those risers
are distributed. Riser availability information comes from two
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Tank Ranking

different sources. The first is the Riser Configuration Document
for Single-Shell Waste Tanks (Alstad 1993). This document
contains riser information (for all SSTs) about what equipment is
in each riser, and which risers have no equipment (spare). An
estimate of riser availability can be made by counting the
number of spare risers. This estimate is often low because some
equipment can be removed for sampling. The second source of
information about riser availability is Waste Tank Risers
Available for Sampling (Lipnicki 1995), which records
information obtained from field inspections of the tanks.

Each tank was assigned a priority based on the availability of
risers in the tanks. The number of risers available in the center
of the tank was also considered, because a good estimate of
horizontal variability can be gained by considering estimates
from both the sides and middle of the tank.

Low: Only one or two risers are available from the side of the
tank,

Medium: Three or four risers are available, or two risers are
available, one of which is in the center portion of the tank
(within one-half of the total radius of the tank from the center).

High: Five or more risers are available, or three or more risers
are available one of which is in the center of the tank.
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5.0 ISSUE PRIORITIES

During the process of determining tank priority for sampling, each TWRS program identified
the criteria by which tanks are ranked for a specific issue. However, the relative importance
of each issue requiring characterization sampling must be determined to complete the
process.

A multi-attribute decision analysis process was applied to all TWRS issues requiring
characterization sampling. The multi-attribute decision analysis process involved four steps:

1. Identifying issues that require characterization sampling (see Section 3.0).

2. Determining the range of outcomes associated with sampling for each issue.
This step requires an understanding of the best outcome of sampling (assuming
that the correct tanks are selected) and the worst outcome of sampling.

3.  Ranking issues in order of importance by considering the benefit derived from
moving from the worst outcome to the best outcome. It is also necessary to
consider the contribution that sampling makes in supporting the best outcome.
For some issues, sampling information is a deciding factor; for others it is less
important.

4. Assigning weights to the ranked issues indicating the relative importance.

The process of determining issue priorities was completed by representatives of the TWRS
programs requiring core sample data, the DOE-RL, and Ecology (Eberlein 1996). The
weighted issue priorities determined in the multi-attribute decision analysis process are shown
in Table 5-1. Note that the issue weights are normalized between O and 10, whereas the
issue weights in Eberlein (1996) are normalized between 0 and 100.

It is important to note that operational issues are included in Table 5-1, although operational
issues are not considered in the process of determining tank priorities. (Operational issues
are not considered when determining tank priorities because operational functions that require
sampling information are schedule driven. In other words, either characterization can
support the operational need or it cannot, and tank priority has no meaning). Operational
needs must still be incorporated into the final sampling schedule; therefore, an indication of
the relative importance of operational issues to the other issues requiring sampling must be
documented.

The weighted issue priorities determined in the multi-attribute decision analysis process are
used in the spreadsheet that creates the final tank priority list. Details of the spreadsheet
matrix are presented in Appendix A.
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Table 5-1. Results of the Multi-Attribute Utility Model Method of
Determining Relative Priority of Issues.

Flammable Gas (Safety) 1 10
Organic Phenomenology (Safety) 2 9
Compatibility and Waste Transfer 3 7.5
(Operations)!

Safety Screening (Safety) 4 6.5
Vapor Screening (Safety)’ 5 6
Caustic Mitigation (Operations)* 6 4.5
Privatization (Disposal) 7 3.5
Vapor Space Phenomenology (Safety) 8 35
Process Testing (Disposal) 9 2.5
Evaporator (Operations) 10 2.5
Historical Model Evaluation 11 2
(Characterization)

Retrieval (Disposal) 12 1
Ferrocyanide (Safety) 13 0
Note:

'Compatability (waste transfer) is a combination of two issues identified in Eberlein
(1996): waste acceptance and transfers. These issues were combined because they are
both addressed by one DQO (Fowler 1995).

*Vapor screening is a combination of two issues identified in Eberlein (1996): rotary
vapor operations and organic solvents. These issued were combined because they are
both addressed by one sampling event, and they will be treated as one issue for
characterization purposes.

*The issue weight for ferrocyanide was determined in Eberlein (1996) to be 0.5.
However, because ferrocyanide has no need for sampling information, the issue weight
will be O for the characterization technical basis.

“The issue of "Special Test" as reported in Eberlein (1996) will be referred to as caustic
mitigation for the characterization technical basis.
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6.0 TANK PRIORITIES

6.1 TANK PRIORITY LIST FOR COMBINED ISSUES

The tank priority list for sampling for combined issues is shown in Table 6-1. Detailed
evaluations for each tank issue are included in Appendix C.

The tank priority list for sampling for combined issues was developed using a spreadsheet.
Details of the method used to generate the list are provided in Appendix A.

The first column in Table 6-1 is a list of all tanks (single-shell and double-shell).

Columns 2, 3, and 4 provide a tank priority for each mode of sampling (solid, liquid, and
vapor phase sampling, respectively). Columns 2, 3, and 4 were created because most issues
are very specific about what type of sampling is required to meet sampling needs.

Columns 5 and 6 show the reasons for screening tanks from consideration on the high
priority list. The reasons will be discussed in the next section. The tanks in Table 6-1 were
sorted based upon the solids priority number in column 2.

6.2 TECHNICAL CONSTRAINTS TO SAMPLING

After the initial tank priority list was created, screening criteria were applied to remove
applicable tanks from consideration on the priority list. Screening criteria will be referred to
as "constraints” in this document. When a constraint is applied, the priority ranking of the
tank is maintained, but the tank is noted as being constrained. When a tank is constrained, it
will not be considered for the high priority list of tanks unless there is a strong justification
to sample it. If a constrained tank is considered for the high priority list, justification is
provided in Section 7.0.

Operational constraints were not considered in selecting high priority tanks. The tank waste
characterization basis only considers technical justification to sample or not sample a tank.
Operational constraints will be applied during the creation of the final sampling schedule.

The technical constraints used to remove tanks from the high priority list were number and
adequacy of previous samples, number of available risers, and volume of waste in the tanks.
Tanks for which one or more of these constraints apply are identified in Table 6-1.
Technical constraints are discussed in this section.
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Table 6-1. Tank Priority List With Technical Constraints. (7 sheets)

0 N/C DQO Met
0 N/C DQO Met
0 Samples Taken N/C
0 N/C N/C
0 N/C N/C
0 Samples Taken N/C
0 Samples Taken N/C
0 0 N/C "N/C
0 0 N/C N/C
0 0 Samples Taken | Samples Taken
0 0 Samples Taken DQO Met
0 0 N/C Samples Taken
0 0 Samples Taken DQO Met
U-102 69 0 0 Samples Taken N/C
AN-107 66 91 0 Samples Taken N/C
' 66 0 0 Samples Taken | Samples Taken
65 0 0 Need more sample| Samples Taken
A-102 65 0 0 DQOs Met Samples Taken
BY-102 65 0 0 Samples Taken Samples Taken
62 0 0 N/C DQO Met
62 0 0 N/C N/C
60 0 0 N/C N/C
59 46 0 Samples Taken N/C
58 0 37 DQOs Met DQO Met
BX-105 58 0 0 Samples Taken | Samples Taken
C-107 56 0 37 DQOs Met DQO Met
BY-101 55 0 63 N/C N/C
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Table 6-1.

Tank Priority List With Technical Constraints. (7 sheets)

0 N/C Samples Taken

0 Samples Taken DQO Met

0 Need more sample DQO Met

0 Samples Taken N/C

0 N/C DQO Met

0 N/C N/C

0 N/C Samples Taken

0 N/C N/C

0 DQOs Met DQO Met

0 DQOs Met DQO Met

0 Need more sample N/C
47 0 37 Samples Taken DQO Met
46 0 0 Need more sample N/C
43 0 0 Need more sample| Samples Taken
41 0 0 N/C N/C
40 0 0 Samples Taken DQO Met
39 62 0 Need more sample N/C
39 0 100 DQOs Met DQO Met
39 0 0 Samples Taken N/C
39 0 Samples Taken N/C
38 0 0 Samples Taken DQO Met
38 0 63 Need more sample N/C
38 0 0 N/C Samples Taken
37 0 0 N/C DQO Met
37 0 0 N/C N/C
37 0 0 Need more sample DQO Met
37 0 0 Need more sample DQO Met
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Table 6-1.

Tank Priority List With Technical Constraints. (7 sheets)

0 DQOs Met DQO Met
37 0 N/C Samples Taken
36 0 63 Samples Taken | Samples Taken
36 0 0 Samples Taken DQO Met
35 0 DQOs Met DQO Met
34 0 N/C Samples Taken
31 78 Samples Taken N/C
31 0 63 N/C N/C
31 0 N/C N/C
31 0 Samples Taken DQO Met
30 0 N/C N/C
30 0 63 N/C N/C
28 0 0 Samples Taken N/C
27 0 63 N/C N/C
27 0 63 N/C N/C
AZ-101 26 63 Need more sample N/C
U240 26 0 DQOs Met DQO Met
26 0 DQOs Met DQO Met
26 0 N/C N/C
25 0 63 N/C N/C
25 0 63 N/C N/C
25 0 N/C DQO Met
24 0 Samples Taken N/C
24 0 Samples Taken | Samples Taken
24 0 63 N/C N/C
24 0 63 N/C N/C
22 0 63 N/C N/C
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Table 6-1. Tank Priority List With Technical Constraints. (7 sheets)

B-111 22 0 0 Samples Taken N/C
TX-101 22 0 63 N/C N/C
21 0 0 N/C N/C
21 0 0 Need more sample DQO Met
20 36 0 DQOs Met N/C
20 36 0 Need more sample N/C
20 36 0 Samples Taken N/C
20 0 0 Need more sample N/C
20 0 0 Low Volume N/C
20 0 0 N/C DQO Met
19 0 63 N/C N/C
19 0 63 N/C N/C
19 0 37 DQOs Met DQO Met
18 0 DQOs Met N/C
18 0 Samples Taken | Samples Taken
18 33 Need more sample N/C
18 0 63 N/C N/C
18 0 63 N/C N/C
18 0 0 Samples Taken N/C
17 0 63 N/C N/C
17 0 63 N/C N/C
17 0 0 Samples Taken N/C
17 0 0 N/C N/C
16 0 0 Need more sample N/C
16 0 0 N/C N/C
16 0 0 N/C N/C
16 0 0 DQOs Met N/C
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Table 6-1. Tank Priority List With Technical Constraints. (7 sheets)

S-103 16 0 0 N/C N/C
SX-111 16 0 63 N/C N/C
$X-112 16 0 63 N/C N/C
S$X-114 16 0 63 N/C N/C
SX-115 16 0 0 N/C N/C
S$X-113 16 0 0 DQOs Met N/C
BX-109 16 0 0 Samples Taken N/C
S-105 16 0 0 N/C Samples Taken

15 0 0 Samples Taken N/C

15 0 0 DQOs Met DQO Met

15 0 0 Samples Taken N/C

15 0 0 DQOs Met N/C

15 0 63 N/C N/C

15 0 0 DQOs Met N/C

15 0 0 DQOs Met DQO Met

15 0 0 Samples Taken N/C

14 0 0 Need more sample N/C

14 0 0 Samples Taken N/C

14 0 0 Samples Taken N/C

13 24 0 Need more sample . N/C

13 0 0 DQOs Met DQO Met

13 0 0 N/C Samples Taken

13 0 0 DQOs Met N/C

13 0 0 DQOs Met N/C

13 0 63 N/C N/C

12 30 Samples Taken N/C

12 30 Need more sample N/C
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Table 6-1. Tank Priority List With Technical Constraints. (7 sheets)

0 0 DQOs Met DQO Met
0 0 Samples Taken N/C
0 0 DQOs Met N/C
0 0 N/C Samples Taken
TX-108 11 0 63 N/C N/C
T-108 11 0 0 DQOs Met N/C
B-107 10 0 63 N/C N/C
T-105 10 0 0 Samples Taken N/C
TX-103 10 0 63 N/C N/C
U-101 10 0 0 Samples Taken N/C
T-204 10 0 63 N/C N/C
C-110 8 0 DQOs Met DQO Met
T-112 8 ] N/C N/C
BX-102 8 0 63 N/C N/C
8 0 Need more sample DQO Met
8 0 DQOs Met DQO Met
8 0 Need more sample N/C
T-201 8 0 63 N/C N/C
8 0 63 N/C N/C
: _ 8 0 0 N/C DQO Met
TY-106 8 0 0 DQOs Met N/C
U-104 8 0 0 N/C N/C
B-203 7 0 0 DQOs Met N/C
B-204 7 0 0 DQOs Met N/C
C-204 7 0 0 DQOs Met N/C
U-112 7 0 100 N/C N/C
T-102 5 0 0 Samples Taken N/C
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Table 6-1. Tank Priority List With Technical Constraints. (7 sheets)

0 Samples Taken N/C
0 63 N/C N/C
0 37 N/C DQO Met
0 0 DQOs Met N/C
0 0 DQOs Met N/C
31 0 Samples Taken N/C
12 0 Samples Taken N/C
32 0 Samples Taken N/C
17 0 Samples Taken N/C
12 0 Samples Taken N/C
27 0 Samples Taken N/C
22 0 Need more sample N/C
17 0 Samples Taken N/C
12 0 DQOs Met N/C
36 0 Need more sample N/C

'Shaded tanks are Watch List tanks.
IN/C = not constrained from sampling
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6.2.1 Number of Samples Previously Taken

Where more than one previous full-depth (core) sample already has been taken from a tank
during or after 1989, or has been taken prior to July 1, 1996, the tank was constrained. If a
tank had more than one previous core sample available, but the samples were taken from the
same riser or were inadequate to meet DQOs, the tank was not constrained. This constraint
may require tank-by-tank review because the adequacy of previous sample analysis data
depends on the issue being addressed.

6.2.2 Number of Available Risers

Tanks that only had one riser available were constrained from the priority list. Currently, a
minimum of two samples is required to obtain information about horizontal variability in the
waste. Information for this constraint was taken from the Riser Configuration Document for
Single-Shell Tanks (Alstad 1993) and from a compilation of available and field data (Lipnicki
1995). No tanks were limited by this constraint.

6.2.3 Volume of Tank Waste

Tanks containing less than 38 m® (10 kgal) of waste were constrained from the priority list.
Because of their minor contribution to the overall waste volume, issues associated with these
tanks were considered less important than issues associated with large-volume tanks. Waste
depths are recorded in the surveillance waste tank summary report (Hanlon 1996). This
constraint was reviewed on a tank-by-tank basis to ensure that no safety or disposal issues
specific to low-volume tanks were overlooked.

6.3 TANK WASTE ANALYSIS PLAN REQUIREMENTS

The Tri-Party Agreement (Ecology et al. 1996) directs that a certain number of tank
characterization reports (TCRs) be submitted each fiscal year. In Fiscal Year 1997,

40 TCRs are to be submitted. In support of TCR production, the characterization project
attempts to sample tanks that have the highest priority possible, for which a new TCR can be
written. The Fiscal Year 1997 Tank Waste Analysis Plan (in process) will document which
TCRs will be written in Fiscal Year 1997. Table 6-2 is provided to aid in selecting tanks
with the highest possible priority for which a TCR still has to be written. The tanks listed
below are the tanks that do not have a current TCR written (or will not have a TCR written
by the end of Fiscal Year 1996). Table 6-2 also provides the priority number for each tank.
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Table 6-2. Tanks Available for Tank Waste Analysis Plan. (2 sheets)

nber

U-103 100 C-102 37
A-101 99 AX-103 37
AN-103 85 S-110 36
AN-104 85 S-112 34
AN-105 81 A-106 31
$X-103 78 S$X-105 31
C-104 78 BY-107 31
AX-101 70 SX-109 : 30
U-102 69 TX-110 30
U-108 66 TX-116 27
BY-102 65 SX-107 27
TX-118 62 SX-110 26
$X-106 62 TX-113 25
S-106 60 BX-111 25
BY-101 55 BY-111 25
A-103 54 TX-106 24
U-106 53 TX-104 24
S-111 50 TX-102 22
U-111 49 TX-101 22
BY-109 49 B-109 21
TY-102 48 BY-103 21
S$X-101 48 AX-104 20
S$X-104 41 BY-112 20
TX-111 38 TX-112 19
TX-105 37 TX-115 19
$X-102 37 B-105 18
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Table 6-2. Tanks Available for Tank Waste Analysis Plan. (2 sheets)

TY-105 18 TX-109

13
TX-114 17 T-110 11
TX-117 17 TX-108 11
B-108 17 B-107 10
A-104 16 TX-103 10
A-105 16 U-101 10
S-103 16 T-204 10
SX-111 16 T-112 8
S§X-112 16 BX-102 8
SX-114 16 T-201 8
S§X-115 16 T-202 8
S-105 16 TY-101 8
T-101 15 U-104 8
S-109 15 U-112 7
T-103 14 T-203 5
S-108 13 TY-103 5
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7.0 SELECTION OF HIGH PRIORITY TANKS

High priority tanks were selected from the priority list shown in Table 6-1. These tanks are
recommended for early sampling to best meet the needs of the many TWRS programs that
require tank sampling information. The high priority tanks are recommended for sampling,
after which a decision will be made on how to better direct further characterization efforts.
Early sampling of high priority tanks will also expedite resolution of the safety issues.

The high priority list of tanks is not necessarily an exclusive list of tanks to be sampled. It
is recognized that to meet requirements outlined in the Tri-Party Agreement (Ecology et al.
1996), additional tanks other than those specified in the high priority list will need to be
sampled. The complete list of tanks to be sampled to meet Tri-Party Agreement
requirements will be outlined in the forthcoming Tank Waste Analysis Plan. It is also
recognized that operational constraints may prevent some high priority tanks from being
sampled.

The high priority tanks selected were reviewed for acceptance by the TWRS programs
responsible for the issues and the DOE-RL. Table 7-1 lists high priority tanks.

7.1 APPROACH TO SELECT HIGH PRIORITY TANKS

The most important consideration when selecting high priority tanks is to ensure that all tank
selection criteria listed in Section 4.0 are addressed. By focusing on tanks from the top of
the priority list (see Table 6-1), tank selection criteria are addressed using the least number
of tanks. Some tanks high on the priority list were not selected as high priority tanks
because they address tank selection criteria already addressed by other tanks higher in
priority. Likewise, some tanks lower on the priority list were selected as high priority tanks
because they were first on the priority list that addressed a certain criteria. In this section,
specific sampling needs for the different TWRS issues are discussed.

The primary sampling need for the flammable gas issue was to sample the remaining
flammable gas tanks that experience episodic releases of flammable gases. The next most
important need was to sample an SST from each flammable gas waste type. When high
priority tanks were selected, it was possible to select tanks that covered waste types 1A, 2A,
1B, and 2B. No tanks were available for sampling (that could be push-mode sampled) that -
covered waste types 3A and 3B. However, tanks 241-BY-105 and 241-SX-104 cover waste
types 3A and 3B, respectively. These tanks require rotary-mode sampling and should be
considered high priority when the ability to use the RGS sampler in rotary-mode becomes
available.
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The primary sampling need for the organic issue is to sample the rest of the tanks identified
in Webb (1995) as being potentially unsafe if drained of their liquids. Of equal importance
for the organic issue is to select tanks to sample that are predicted by the HDW model to
have high quantities of organic material. Both needs were met in the selection of the high
priority tanks.

When safety screening criteria was applied to the tanks, preference was given to tanks that
contain waste types that are not well characterized. The waste types, which have not been
well characterized, include REDOX sludge, saltcake from the 242-T Evaporator, and various
PUREX waste types. When high priority tanks were selected, waste types that were not well
characterized were represented. Another consideration for safety screening was to select
tanks that are expected to contain a high concentration of plutonium. Tanks 241-C-104,
241-C-106, and 241-TX-118 are high priority tanks that are expected to have high plutonium
concentrations.

As with safety screening, sludge washing and historical evaluation issues require
characterization of waste types that are not well characterized. By selecting tanks from waste
types that are not well characterized for the safety screening issue, the needs of the sludge
washing and historical model evaluation issues are also met. The sludge washing issue also
intends to study tanks that have self-boiled in the past. Tank 241-SX-101 is a high priority
tank that self-boiled in the past.

Although the issue of waste retrieval was a low priority, two tanks were selected for
sampling that specifically meet the needs of the retrieval issue: 241-C-106 and 241-AX-104.
Although both tanks have lower priority numbers, they were chosen as high priority tanks.

High priority tanks for liquid sampling are selected to meet the needs of the supernatant
pretreatment and privatization issues. Although the objectives of the supernatant
pretreatment and privatization issues differ significantly, the sampling needs of both issues
are very similar. Both issues require sampling of tanks that represent different waste types.
For this reason, the high priority tanks selected for liquid sampling represent various DST
waste types. In addition to obtaining representative samples of the various DST waste types,
tank 241-AY-102 was selected as a high priority tank for liquid sampling to support needs of
the retrieval program.

Finally, vapor space phenomenology studies are performed to ensure that sampling for vapor
screening represents the true composition of gases in the headspace of the tanks. For this
reason, the seven tanks that will be sampled for vapor space phenomenology are considered
high priority tanks for vapor sampling.
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7.2 HIGH PRIORITY TANKS FOR SOLID PHASE SAMPLING

This section discusses the basis used to select high priority tanks for solid phase sampling.
The issues determining the selection of high priority tanks are flammable gas, organic
phenomenology, safety screening, process testing (sludge washing), retrieval, and historical
model evaluation. The following information is provided for each high priority tank:

1. Pdority number for solid phase sampling (see Table 6-1, column 3)
. Issues supported by solid phase sampling of the tank
3. Type of sampling required (push-mode, push-mode with RGS sampler,
rotary-mode, or auger sample)
4. Date sample is required (if applicable).

1. SST 241-U-103
Priority #:

Issues: -

Sampling Type:

Required Date:

2. SST 241-A-101
Priority #:

Issues: -

Sampling Type:

100

Hydrogen and organics Watch List

Flammable gas issue: contains waste type 1A (Recknagle 1996),
measured headspace gas in the tank

Organics issue: predicted by Webb (1995) to be unsafe if
drained of liquids

Safety screening

Push-mode core sample using RGS sampler.

Must be sampled before and after salt well pumping for the
flammable gas issue. Must be sampled no later than March
1997 to meet requirements in DOE-RL (1996).

99

Hydrogen and organics Watch List

Flammable gas issue: contains waste type 1B (Recknagle 1996)
Organic issue

Safety screening

Sludge washing: high saltcake inventory

Historical: contains saltcake and salt slurry from the

242-A Evaporator, has many available risers for sampling

Push-mode core sample using RGS sampler.
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Required Date:

3. DST 241-AN-103
Priority #:

Issues: -

Sampling Type:

Required Date:

4. DST 241-AN-104
Priority #:

Issues: -

Sampling Type:

Required Date:

5. SST 24]1-SX-103
Priority #:

Issues: -

Must be sampled before and after salt well pumping for the
flammable gas issue.

85

Hydrogen Watch List

Flammable gas issue: needs to be sampled to complete the
study of flammable gas producing DSTs, exhibits periodic
release of flammable gas, void meter shows highest recorded
void space of any tank

Safety screening

Push-mode core sample using RGS sampler.

Must be sampled no later than March 1997 to meet requirements
in DOE-RL (1996).

85

Hydrogen Watch List

Flammable gas issue: needs to be sampled to complete the
study of flammable gas producing DSTs, exhibits periodic
release of flammable gas

Safety screening

Push-mode core sample using RGS sampler.

Must be sampled no later than March 1997 to meet requirements
specified in DOE-RL (1996).

78

Hydrogen and organics Watch List

Organic issue: tank was predicted by the HDW model to
contain significant quantities of organics but not considered a
problem in Webb (1995); will be used as a comparison

Safety screening: contains REDOX saltcake waste which is not
well characterized

Historical: contains large quantity of REDOX saltcake waste
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Sampling Type:

Required Date:

6. SST 241-C-104
Priority #:

Issues: -

Sampling Type:

Required Date:
7. SST 241-AX-101
Priority #:

Issues: -

Sampling Type:

Required Date:

Rotary-mode core sample.

Unspecified.

78

Not on current Watch List

Organic issue: tank was predicted by the HDW model to
contain significant quantities of organics but not considered a
problem in Webb (1995); will be used as a comparison

Safety screening: predicted by the HDW model to contain large
quantities of plutonium; also contains PUREX cladding waste
and waste from the thorium campaign that are not well
characterized

Sludge washing: large amount of aluminum predicted in tank.
Historical: contains PUREX waste and has a complicated
vertical profile (many waste types)

Push-mode core sample.

Unspecified.

70

Hydrogen Watch List but not within the scope of the flammable
gas issue for sampling

Organic issue: tank was predicted by the HDW model to
contain significant quantities of organics but not considered a
problem in Webb (1995); will be used as a comparison

Safety screening

Historical evaluation: tank contains large quantities of saltcake
from the 242-A Evaporator

Rotary-mode core sample.

Unspecified.

7.5



WHC-SD-WM-TA-164 Rev. 2

. SST 241-BX-11
Priority #: 65

Issues: - Not on current Watch List
- Organic issue: predicted by Webb (1995) as being potentially
unsafe if drained of liquids
- Safety screening
- Sludge washing: tank has high sludge inventory
- Historical evaluation

Sampling Type: Rotary-mode core sample.
Required Date: Unspecified.

9. SST 241-TX-118
Priority #: 62

Issues: - Ferrocyanide and organic Watch List but ferrocyanide is no

longer an issue that requires sampling information

- Organic issue

- Safety screening: contains T2 saltcake waste (not well
characterized), passive neutron scans indicate potential high
plutonium content (Toffer 1994), the HDW model also predicts
high plutonium content (Agnew 1996b)

- Sludge washing

- Historical: Contains saltcake from the 242-T Evaporator and
PUREX waste types

Sampling Type: Rotary-mode core sample.
Required Date: Unspecified.
10. SST 241-S-106
Priority #: 60
Issues: - Not on current Watch List
- Flammable gas issue: contains waste type 2A (Recknagle 1996)
- Safety screening

- Historical evaluation

Sampling Type: Push-mode core sample using RGS sampler.
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Regquired Date:

11. SST 241-BY-101
Priority #:

Issues: -

Sampling Type:

Required Date:
12. SST 241-TY-102
Priority #:

Issues: -

Sampling Type:

Required Date:
13. SST 241-SX-101
Priority #:

Issues: -

Must be sampled before and after salt well pumping for the
flammable gas issue.

55

Not on current Watch List
Flammable gas issue: contains waste type 2B (Recknagle 1996)
Safety screening

Push-mode core sample using RGS sampler.

Before salt well pumping for the flammable gas issue.

48

Not on current Watch List

Organic issue: predicted by Webb (1995) as being potentially
unsafe if drained of liquids

Safety screening: contains T2 saltcake waste from

242-T Evaporator (not well characterized)

Rotary-mode core sample.

Unspecified.

48

Hydrogen Watch List but not within the scope of the flammable
gas issue for sampling

Safety screening: contains R1 (early REDOX sludge) and
RSItCk (REDOX saltcake), waste types that are not well
characterized

Sludge washing: contains REDOX waste which is expected to
be a difficult waste type to process. Tank self-boiled for several
years which may have created compounds that are
difficult-to-process

Historical: REDOX wastes are high priority for the historical
issue and tank 241-SX-101 has a complicated vertical profile
(many waste types)
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Sampling Type:

Required Date:
14, SST 241-C-106
Priority #:

Issues: -

Sampling Type:

Required Date:

15. SST 241-AX-104
Priority #:

Issues: -

Sampling Type:

Required Date:

Rotary-mode core sample.

Unspecified.

39

High heat Watch List

Safety screening: contains many waste types that are not well
characterized including uranium recovery, PUREX zircalloy
cladding (CWP1), washed PUREX sludge (AR), and B-Plant
low-level (BL) waste; estimated by the HDW model as having a
high inventory of plutonium

Retrieval: characterization of "hard heel” in tank 241-C-106 is
required for the Hanford Tanks Initiative Program, occurring
after the rest of the tank content have been sluiced from the tank
Historical evaluation: contains several Purex waste types (see
above) as well as uranium recovery waste. Tank has a
complicated vertical profile (many waste types)

To be determined.

April 1997 (to support Hanford Tanks Initiative Program
objectives, sampling will occur after the tank is sluiced).

20

Not on current Watch List

Safety screening: contains PUREX waste types that are not well
characterized

Retrieval: characterization of heel in tank 241-AX-104 is
required for the Hanford Tanks Initiative Program

Light-duty utility arm.

April 1997 (to support Hanford Tanks Initiative Program
objectives).
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7.3 HIGH PRIORITY TANKS FOR LIQUID PHASE (GRAB) SAMPLING

This section discusses the basis used for the final selection of high priority tanks for liquid
phase sampling (grab sampling). The issues determining high priority tanks include safety
screening (in tanks that have no solids), privatization, process testing for supernatant
pretreatment, and retrieval

Operations needs are met primarily through grab sampling. Operational needs are not
considered in the following list of high priority tanks for grab sampling although they are
still considered to be important when grab sampling. Operational needs are not considered
here because of the dynamic nature of operations where schedules change too often to be
considered in this technical basis document. When the scheduling of tanks is done, the
relative priority of issues (see Section 5.0) will need to be taken into consideration when a
decision is made to sample a high priority tank or a tank more conducive to current
operations needs.

High priority tanks for grab sampling will be given in the same format as high priority tanks
for solid phase sampling (see Section 7.2). Note that priority numbers in this section are
liquid phase priority numbers.

1. DST 241-AW-101
Priority #: 100
Issues: - Hydrogen Watch List; tank already has been sampled for the
hydrogen issue
- Privatization: provide samples of feed stream A to private
contractors; tank is expected to be available early as a feed
staging tank
- Supernatant pretreatment: contains DSSF waste

Sampling Type: Grab sample.

Required Date: No later than the end of July, 1996 to ensure that feed stream is
available to private contractors.

2. DST 241-AN-107

Priority #: 91
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Issues: -

Sampling Type:

Required Date:

3. _DST 241-A7-101
Priority #:

Issues: -

Sampling Type:

Required Date:

4. SST 241-C-106
Priority #:

Issues: -

Sampling Type:

Required Date:

5. DST 241-AY-102
Priority #:

Issues: -

Not on the current Watch List

Privatization: provide samples of feed stream C to private
contractors; tank is expected to be available early as a feed
staging tank

Supernatant Pretreatment: contains CC waste

Grab sample.

No later than the end of July, 1996 to ensure that feed stream is
available to private contractors

63

Not on the current Watch List

Retrieval: support mixer pump process test
Supernatant pretreatment: contains NCAW waste
Privatization

Grab sample.

Before, during, and after mixer pump process test in September
1996 to support needs of the retrieval program.

62

Privatization: provide samples of feed stream D to private
contractors

Grab sample.

No later than the end of July, 1996 to ensure that feed stream is
available to private contractors.

33

Retrieval: support retrieval of waste in tank 241-C-106
Privatization
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Sampling Type: Grab sample.

Required Date: October 1996 to support the retrieval program.

7.4 HIGH PRIORITY TANKS FOR VAPOR PHASE SAMPLING

This section discusses the basis used for the final selection of high priority tanks for vapor
phase sampling. Issues determining high priority tanks include vapor phenomenology and
vapor screening.

The seven high priority tanks for vapor screening are provided below. All pertinent
information regarding vapor phenomenology tanks (high priority vapor sampling tanks)
already has been presented in Section 4.5. A summary of the high priority tanks for vapor
sampling is listed below.
1-4, SSTs 241-BX-104, 241-BY-108, 241-C-107, and 241-S-102

Priority #: 37 (for all four tanks)

Issues: - Vapor phenomenology: temporal study. Tank 241-S-102 also

will be used in the ventilation rate study
- Vapor screening
Sampling Type: Vapor sample.
Required Date: Summer, fall, and winter of 1996 to support the temporal study.

Tank 241-BX-104 will require further sampling in spring and
summer of 1997.

5-7. SSTs 241-B-103, 241-TY-103 and 241-U-112

Priority #: 100 for tanks 241-B-103 and 241-U-112
37 for tank 241-TY-103

Issues: - Vapor phenomenology: mixing study
- Vapor screening.

Sampling Type: Vapor sample.

Required Date: October 1996 to support the mixing study.

7-11



WHC-SD-WM-TA-164 Rev. 2

7.5 SUMMARY OF HIGH PRIORITY TANKS FOR SAMPLING

This section summarizes all high priority tanks for sampling listed in Table 7-1. Column 1
lists high priority tanks. Column 2 lists the comparative priority number. Note that the
comparative priority number may be different than the priority number in Table 6-1 and in
Sections 7.2 through 7.4. Columns 3 and 4 of Table 7-1 show the phase of the waste that is
of interest and the sampling method that will be used, respectively. If a sample is to be
taken at a specific time, this is listed in Column 5. Watch List tanks are designated in
Column 6. Column 7 describes which issue needs are expected to be met by sampling each
high priority tank.

The priority number in Table 6-1 and in Sections 7.2 through 7.4 was for a specific sampling
type and is useful for comparing the priority of tanks for sampling within the same waste
phase (or sampling type). The comparative priority shown in Table 7-1 allows a comparison
of the priority of tanks for sampling across the three waste phases (or sampling types). For
example, Table 6-1 ranks the liquid sampling priority of tank 241-AW-101 as 100, which
indicates that a liquid sample from tank 241-AW-101 is the most important liquid sample that
could be taken. However, the comparative priority number of the liquid sample for

tank 241-AW-101 is 55 (compared to the solid sample comparative priority of 100). This
indicates that although tank 241-AW-101 is the most important tank for liquid sampling, the
priority for solid sampling of tank 241-U-103 is twice as important as the liquid sampling
priority of tank 241-AW-101.

A final consideration for determining the sampling order is time constraints. Some issues
have no deadline for tank sampling, while other issues require sampling information at a
specific time. It may be necessary to sample a tank with a lower comparative priority
number before a tank with a higher comparative priority number because of time constraints.
As mentioned earlier, operational constraints to sampling are not discussed in this document,
but they will be addressed in the final sampling schedule.
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APPENDIX A

A.0 TANK PRIORITY MATRIX

Appendix A describes the priority matrix. The priority matrix refers to a spreadsheet that
was used to determine the priorities of all single-shell and double-shell tanks for sampling.
Input to the priority matrix is provided using the issue criteria outlined in this report. The
results of the priority matrix are given in Appendices B through F. To facilitate
understanding of the matrix, tank 241-SX-101 is provided as an example.

A.1 TANKS IN SCOPE OF ISSUES

Appendix B outlines which tanks are in the scope of each issue defined in the technical basis
report. All tanks are listed in Appendix B in alphabetical order, starting with single-shell
tanks and followed by double-shell tanks. All issues discussed in Section 3.1 are shown in
the columns of the table. An "X" indicates that the tank is within the scope of the issue.

A blank indicates that the tank is out of scope of the issue. Ferrocyanide is not included in
the table because no more sampling will be performed for the ferrocyanide issue at this time.

For example, Appendix B indicates that tank 241-SX-101 is within the scope of the safety
screening, vapor screening, process testing/sludge washing, and the historical model
evaluation issues.

A.2 ISSUE PRIORITY LISTS

Appendicies C1 through C9 provides a priority matrix for each specific issue. The issues
are:

Flammable Gas - Appendix C1

Organic Phenomenology - Appendix C2

Safety Screening - Appendix C3

Vapor Screening - Appendix C4

Vapor Phenomenology - Appendix C5

Privatization - Appendix C6

Process Testing/Sludge Washing - Appendix C7-1

Process Testing/Supernatant Pretreatment - Appendix C7-2
Retrieval - Appendix C8

Historical Model Evaluation - Appendix C9
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For each TWRS program issue, a separate spreadsheet has been created to facilitate the
generation of an issue priority list. The first step in creating issue-specific priority lists is to
determine what criteria influence the selection of tanks for sampling (for each particular
issue). For example, the criteria that influence tank selection for the safety screening issue
are energetics, criticality (total plutonium content), non-characterized waste type, dryness,
and vapor flammability. Criteria are documented for each issue in Section 4.0.

The second step in creating issue-specific priority lists is to rank the priority of each criterion
against one another. This step is accomplished by assigning each criterion a priority of high,
medium, or low. For ranking criterion, high priority is assigned a value of 5, medium
priority is assigned a value of 3, and low priority is assigned a value of 1 (see

Appendices C1 through C9). For the safety screening issue, energetics are high priority,
plutonium content and non-characterized waste type are medium priority, and dryness and
vapor flammability are low priority (for example, a tank that is expected to have high
quantities of exothermic constituents is a higher priority than a tank with dry waste). The
priorities of each criteria are documented in Section 4.0.

The third step in creating issue-specific priority lists is to determine the priority of each tank
with respect to each separate criterion. This is accomplished by defining the bounds for
high, medium, and low priority for each criterion. These priority ratings are entered into the
spreadsheet for each tank for each criterion (see Appendices C1 through C9). For the safety
screening criterion of energetics, tanks predicted to have over 1 weight percent TOC,
medium priority for tanks between 0.4 and 1 weight percent TOC, and low for tanks with
less than 0.4 weight percent TOC (see Section 5.3 WHC-SD-WM-TA-164, Rev. 2 for
definition of priority rating). Based on each criterion, tanks with a high priority are assigned
an arbitrary value of 5, medium priority tanks are assigned a value of 3, and low priority
tanks receive a value of 0. After each tank is assigned a priority for each criterion, the tanks
are assigned a weighted priority value for each criterion. This weighted priority value is
calculated for each tank by multiplying the tank priority (0, 3, or 5) by the criterion priority
(1, 3, or 5).

The final step in creating the issue-specific priority lists is to sum up the weighted priority
values for each tank for each separate criterion. This sum represents the relative priority for
each tank within the scope of the issue. These numbers are normalized so that the least
important tank within the scope of the issue received a priority ranking of 0 and the most
important tank within the scope of the issue received a priority ranking of 100 (see
Appendices C1 through C9).

Tank 241-SX-101 is high priority for the criteria of non-characterized waste type, dryness,
and vapor flammability, and medium priority for the criterion of energetics and plutonium.
The total priority ranking for tank 241-SX-101 for safety screening is calculated as follows:

Total Priority = (tank priority for waste type)*(criterion priority for waste type) +
(tank priority for dryness)*(criterion priority for dryness) + (tank
priority for energetics)*(criterion priority for energetics) + (tank
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priority for plutonium)*(criterion priority for plutonium) + (tank
priority for flammability)*(criterion priority for flammability)

Total Priority = (5*3)+(5*1)+(3*5)+(3*3)+(5*1) = 49

After the total priority values for each tank within the scope of the issue are calculated, the
values are normalized so that the tank with the lowest total priority number receives a
normalized value of 0 and the tank with the highest total priority number received a
normalized value of 100. All other tanks receive numbers between 0 and 100, depending
upon their relative importance to the rest of the tanks in scope of the issue.

After normalizing the total safety screening priorityifor tank 241-SX-101 with the total
priority for all other tanks, the normalized priority for tank 241-8X-101 for safety screening
is 89 (out of 100).

A.3 MULTI ISSUE PRIORITY LIST

In Appendix D, each issue priority list has been collected in one table. Appendix D is a
quick reference for priority scores for all issues. Each row represents an issue. Each
column represents a tank. Tanks that are not within the scope of an issue are shown as n/a.

Tank 241-SX-101 has a safety screening priority of 89 (see Section A.2), a vapor screening
priority of 0, a sludge washing priority of 94, and a historical model evaluation priority of
100. All other issues are not in scope. Although tank 241-SX-101 has a priority of 0 for
vapor screening, it is still in scope of the issue.

A.4 COMBINED ISSUE PRIORITY LIST

Appendix E provides combined issue priority lists for solid, liquid, and vapor phase
sampling. Individual issue priority lists are combined using the issue weights developed in
Section 5.0. The issue weights are referred to as "width" in the matrix (see Appendix E).
The width number has a multiplicative effect on the weight of the separate issue priority
numbers for each tank.

One other number is used in the matrix and is referred to as the "shift." The shift is used
only for issues that do not have all 177 tanks within the scope of the issue. ~Shift represents
the importance of the least important tank within an issue compared to the most important
tank within an issue. The shift for flammable gas is 0.1 and the width is 10. These figures
mean that the lowest priority flammable gas tank is 10 percent as important as the highest
priority
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flammable gas tank. For issues that have all 177 tanks within their scope, a shift of 0 is
used. Safety screening and vapor screening are the only issues with all tanks within the
scope of the issue.

Once the width and shift values are entered into the matrix, the spreadsheet calculates a new
priority value for each tank for each issue. The original (normalized) priority value for each
tank is multiplied by the width number, then added to the shift number. The result of this
manipulation is that every tank has a number that represents its importance to each issue
further weighted by the importance of the issue. Hence, tanks that are high priority for an
important issue are given much more overall priority than are tanks that are high priority for
a low-priority issue.

Finally, the priority numbers for each issue are summed together for each tank. This final
sum represents the overall priority for each tank with all issues considered. These numbers
are normalized so that the lowest priority tank has a priority of 0 and the most important
tank has a priority of 100. The tanks that are at the top of the priority list are those that are
important to several issues. Note that the final manipulation was performed separately for
solid, liquid, and vapor phases. This was done to ensure that, for example, an issue that
requires information in the vapor phase does not affect the priority number for solid
sampling.

At the bottom of each page in Appendix E, a combined priority list is provided for solid,
liquid, and vapor phases. Tank 241-SX-101 has a solids priority of 48 (out of 100) and a
liquid and vapor priority of O each. This indicates that solid sampling of tank 241-SX-101 is
almost one half as important as the solid sampling of tank 241-U-103 which has a solid
priority of 100. Tank 241-SX-101 has low priority for liquid or vapor phase sampling.

A.5 CONSTRAINTS

Appendix F lists technical constraints to sampling. Many possible constraints to sampling
are listed even though only 3 constraints are active: previously sampled tanks, number of
risers avatlable, and low volume tanks. The constraints section of the matrix has the effect
of constraining a tank from sampling that meets the constraints criteria outlined in

Section 6.2.

Appendix F indicates that tank 241-SX-101 was not constrained from sampling.
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Wit : Appendix Only
Name MSIN INE Onty
Attach.
ONSITE
U. S. Department of Energy -
Richtand Field Office
W. Liou S7-54 X
J. F. Thompson S7-54 X
N. W. Willis S7-54 X
ICF Kaiser
R. L. Newell S3-10 X
R. T. Steen S3-10 X
Pacific Northwest National Laboratories
A. M. Liebetrau K5-12 X
J. L. Huckaby K6-80 X
K. M. Remund K5-12 X
K. D. Wiemers K6-51 X
Westinghouse Hanford Company
M. R. Adams R2-12 X
H. Babad S7-15 X
R. F. Bacon S7-85 X
D. L. Banning R2-12 X
W. B. Barton R2-11 X
G. R. Bloom H5-61 X
T. M. Brown (20) R2-12 X
J. G. Burton S7-01 X
L. L. Buckley R2-12 X
J. W. Cammann R2-12 X
R. J. Cash S7-14 X
J. M. Conner R2-12 X
G. T. Dukelow S7-14 X
S. J. Eberlein R2-12 X
L. F. Ermold S7-84 X
D. W. Hamilton S7-12 X
C. S. Homi R2-12 X
J. 0. Honeyman G6-21 X
J. W. Hunt R2-12 X
L. Jensen R2-12 X
G. D. Johnson S7-14 X
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Westinghouse Hantord Company - continued

T. J. Kelley S§7-21 X

N. W. Kirch R2-11 X

E. J. Kosiancic H5-61 X

J. G. Kristofzski R2-12 X

M. J. Kupfer H5-27 X

R. E. Lerch S7-85 X

E. J. Lipke A2-34 X

D. J. McCain R2-12 X

J. E. Meacham S7-14 X

C. T. Narquis T6-16 X

M. A. Payne S7-84 X

R. S. Popielarczyk A2-34 X

B. C. Simpson R2-12 X

J. P. Sloughter R2-54 X

G. A. Stanton, Jr. S7-21 X

J. E. Truax R2-50 X

A. M. Umek S7-81 X

D. J. Washenfelder H5-27 X

Central Files A3-88 X

T.C.R.C. (1) R2-12 X

QFESITE

U. S. Department of Energy - Headquarters

Office of Environmental Restoration and

Waste Management EM-563

12800 Middlebrook Road

Germantown, MD 20874

K. T. Lang X

J. A. Poppiti X

Los Alamos National taboratory

P. 0. Box 1663

Los Alamos, NM 87545

Stephen Agnew Group C-346 X

SAIC

20300 Century Blvd.

Germantown, MD 20874

H. Sutter X
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