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This document contains technical information only. This document is not
intended for, not should it be interpreted as a presentation, agreement, or
proposal regarding changes to the Fiscal Year 1998 Characterization Project
Multi-Year Work Plan, the contract which Lockheed Martin Corporation has
with Fluor Daniel Hanford, Inc. (Contract #80232764-9-K001) or the contract
Fluor Daniel Hanford, Inc. has with the U.S. Department of Energy, Richland
Operations Office (DE-ACO06-96RL13200).

Disc-1












HNF-SD-WM-TA-164 Rev. 4

for the resolution of Defense Nui :ar Facilities Safety Board (DNF! ) key safety and
disposal questions. 7 :se 1ks were initially identified in Brown et al. (1995). Sectic 7.0
lists the high priority tanks. Twenty high priority tanks have been fully s ~pled and three
have been partially sampled. In March 1998, a report, High Priority Tank Sampling and
Analysis Report (Brown et al. 1998) provided technical justification to not continue fu;ther
sampling of high-priority tanks for the purpose of addres = g the specific questions identified
in DOE-RL (1996). vSufﬁcient information has be:  obtained from & 23 high priority tanks
plus 121 additional tanks to adequately address those questions. Therefore, this report gives

the remaining high | )rity tanks no extra priority over that driven by other TWRS

requirements.
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Figure 2-1. Process of Determining Priority Tanks for Sampling.
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In June, 1997, the Organic Complexant Safety Program issued the Organic Complexant
Topical Report (Meacham et al. 1997). The topical report makes a strong case that the organic
complexant material found in Hanford tanks will not propagate if i; ited. .. completely
satisfy the hypothesis that complexants in the tanks will not propag :, seven tanks that were
expected to contain high complexant waste were chosen for samplii . The analysis and
evaluation of the : bounding tanks is expected to be sufficient to resolve the Organic
Complexant Safety Issue. The sampling of these seven tanks has been completed. Therefore,
no further sampling for the Organic Complexant Safety Issue is necessary. Complete
resolution of the issue is expected before the end of fiscal year (FY) 1998.

3.1.2 Safety Screening

The safety screening DQO (Dukelow et al. 1995) was developed to ensure that tanks that were
not originally included on a watch-list would be screened to determine if they should be
categorized under one of the existing safety issues. The safety screening DQO also tested
tanks that were on a watch-list to confirm that the correct safety iss s were applied to the
tank. The safety screening DQO was not sufficient to remove a tank from a watch list.

Significant improvements in scientific, technical data, and knowlec : of safety issues has
occurred since the Recommendation 93-5 Implementation Plan (DC -RL 1996) was issued.
The ferrocyanide safety issue has been closed; criticality has been closed; the organic solvent
topical report has been issued for review; all organic complexant samples have been obtained.
The Basis for Interim Operations has been issued and implemented.

The sampling and analysis requirements of the safety screening issue will be met either 1e to
safety issue resolution or requirements being covered by other specific safety issue DQOs
(Hunt 1998). In summary, the Safety Program has learned enough about the specific safety
issues to ren«  the safety screening issue obsolete as a sole driver for . i The issue is,
therefore, given no priority value in this document. However, the DQO will continue to be
applied opportunistically to all tanks sampled for other issue purposes.

3.1.3 Organic Solvents

Given a sufficient ignition source, there are two potential hazards associated with organic
solvents: an organic solvent pool fire or ignition of organic solveni 1at is entrained in waste
solids (a wick fire). Eighty-two tanks have been vapor sampled to evaluate the Organic
Solvent Safety Issue (Huckaby and Sklarew 1997).

The Organic Safety Program has been re-evaluating the consequences of a solvent pool fire in
the tanks. The revised consequence calculations siow that the solvent fire hazard falls below
risk evaluation guidelines when controls are applied. This is true even if all tanks were
assumed to contain organic solvent. Resolution of the Organic Solvent Safety Issue is
expected by the end of FY-1998. Further vapor sampling of tanks )r the purpose of
evaluating organic solvents is not necessary.
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3.1.4 Vapor Space Phenomenology

The Vapor Space Phenomenology issue encompassed three studies: ixing
study, (2) the temporal study, and (3) the ventilation rate study. T rere
performed to satisfy commitments made in Recommendation 93-5 1 (DOE-

RL 1996) and the third study was performed to support both the flamn -**- gas and organic
safety issues. Sampling and analysis to support the first two of the thr dies has been
completed. Vapor sampling of DCRT U-244 for the Organic Comple: rogram will be
performed to support the third phenomenology study (ventilation rate . Further work for
the ventilation rate study for the Flammable Gas Safety Program may thcoming, but has
not been identified at this time.

3.2 ISSUES THAT AFFECT SAMPLING PRIORITY OF TANKS

Issues that affect the sampling priority of tanks are safety, disposal, hi 1l model
evaluation, and regulatory. Before creating a tank sampling priority li teria must be
determined. To do this, it is essential to understand the current status .. ...h issue. For
example, it is necessary to know what information has been learned about “e issue to date,
what decisions require characterization information for resolution, and ho' sampling can
provide necessary information to make decisions. -

The process of determining a- sampling priority list is optimized by consid ing what already
has been learned about the issue through prior tank characterization. Redv..dancies in
characterization planning can be avoided by providing feedback from “-- --—-"s of prior tank
sampling.

3.2.1 Flammable Gas

3.2.1.1 Description of Issue. The possibility of relea *  flz ble to = headspace
of a waste tank is a major issue because the ignition of contined gases -...... .ult in a release
of radioactive and chemical materials to the environment. The requiremer*s of the Flammable
Gas Safety Issue are being addressed by Data Quality Objective to Suppor Resolution of the
Flammable Gas Safety Issue, Revision 3 (Bauer and Jackson 1997).

3.2.1.2 Current Status of Issue. Although progress has been made in tt flammable gas
issue, some phenomena are still not fully understood. To further explain: d mitigate
flammable gas retention, three data collection approaches are used:

1. Measure gases released into the headspace.

2.  Monitor gas retention in the liquid and solid waste.

3-3
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mixer pump test plan (Stachr 1996). Currently, twelve PSDQOs have ber  identified as being
necessary to support the feed delivery effort for Phase I, although more may be identified as
feed delivery proceeds. Of the twelve problem-specific DQOs currently i*-~ntified, two will
definitely direct characterization sampling:

- PSDQO #1: Data Quality Objectives for TWRS Privatizatioo ’hase I: Confirm
Tank T is an Appropriate Feed Source for Low-Activity Waste eed Batch X (Certa
1998)

PSDQO #2: Data Quality Objectives for TWRS Privatization hase I: Confirm
Tank T is an Appropriate Feed Source for High-Level Waste 1 :d Batch X (To be
published).

The low-activity waste (LAW) PSDQO was just released, and the high-le = waste (HLW)
PSDQO is expected to be completed by May 1, 1998. Ten other PSDQQ. .nay require
characterization sampling. Prior to the publication of these PSDQOs, it v='l be determined
which will require sampling. These 10 PSDQOs are:

PSDQO #3 - Data Quality Objectives for TWRS Privatization hase I: Equipment
Design

PSDQO #4 - Data Quality Objectives for TWRS Privatization hase 1: Safety Basis

PSDQO #5 - Data Quality Objectives for TWRS Privatization hase I:
Environmental Permitting and Compliance for Feed Delivery

| PSDQO #6 - Data Quality Objectives for . /RS Privatization rhase I:

Environmental Permitting and Compliance for Waste Returns m Private
Contractors

PSDQO #7 - Data Quality ~hjectives for TWRS Privatization 1ase I: Tank Waste
Transfer Control

PSDQO #8 - Data Quality Objectives for TWRS Privatization 1ase I: Process
Control

PSDQO #9 - Data Quality Objectives for TWRS Privatizatior 1ase I: Low-
Activity Waste Feed Delivery Transfer to Private Contractors

PSDQO #10 - Data Qdality Objectives for TWRS Privatizatic  °hase I: High-
Level Waste Feed Delivery Transfer to Private Contractor

PSDQO #13 - Data Quality Objectives for TWRS: Single-She Tank Retrieval
Sequencing
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Data is being gathered according to the Low-Activity Waste Feed Data G

ity Objectives

(Wiemers and Miller 1997) except for Section 3.6, .avironmental Planr...... Ecology has
approved this document with the exception of Section 3.6. The LAW DC is to be revised by
July 1998. The Environmental Planning section will be deleted and repla d with a data
quality objectives document to support regulatory compliance for Privatiz .on. The
regulatory compliance DQO will cover regulatory compliance for low-act.. ity and high-level
waste in both Phase I and II. In addition, a High-Level Waste Feed Datc Nuality Objectives is

being prepared’ for completion by May 31, 1998.
The data for low-activity waste will be used to:

. verify the feed staging baseline

. provide information for contractor process and facility desig;
. provide information for immobilized LAW storage and dispc
design/specifications

. support completion of the LAW performance assessments fo:
. substantiate the ability to comply with U.S. Nuclear Regulat
guidelines for incidental waste.

Use of data for HLW will be similar to that of the LAW.

3.2.4.2 Current Status of Issue. The tanks in scope of the Privatizati(
management of private contract(s) function are the same tanks as the tan}
(Phase I) function (see Section 4.3). Sixteen tanks (14 DSTs and 2 SSTs
by the Project Hanford Management Contract team as available source ta
DOE has determined that these tanks are acceptable for the “Privatizatior
of private contract(s)” section. '

3.2.4.3 Basis for Tank Selection Criteria. The criteria to determine t
tanks in scope of the Privatization Phase I - DOE management function 2
feed delivery. That is, priorityis v (o1 as they become static.

3.2.5 Privatization Phase I - Direct Samples to Private Contractor(s)

Authorization to proceed with waste disposal efforts is expected to be iss
contractor(s) in summer 1998. When issued, the private contractor(s) m:
from tanks for the purpose of testing their process design. Providing san
contractor(s) is the second function of Privatization, identified in Section

Specific sampling requirements of the private conuacfor(s) is proprietary
proceed is awarded by DOE. Specific sampling requirements will be ide
Part B contract negotiations between DOE and the private contractor(s).

sposal
Commission

- DOE

n the feed delivery
ave been selected

; for Phase 1.

JOE management

priorities of the
the same as for

.to private
‘equire sar les
>s to the private
2.4,

til authorization to
fied during Phase I
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3.2.6.2.2 Sort On Radioactive Waste Type (SORWT) Group Model idation. The goal
of this activity is to study the validity of using the SORWT grouping mo_.. (Hill et al. 1995)
to extrapolate ESW data obtained from representative tanks to untested ar * uncharacterized
SSTs. The SORWT group model validation does not at this time require 'y sampling
activities. Validation of the SORWT model will be supported by PSDQC 14 (see Section
3.2.3.1).

3.2.6.2.3 " 7le-Shell Tank Saltcake Dissolution. The goal of current ltcake dissolution
testing is to provide laboratory data from actual tank waste samples to suj,. ort engineering
evaluations of retrieval technologies and to improve and validate the therr-~dynamic computer
model used to predict waste solubility behavior. The testing will use actt  tank waste samples
representing three different types of single shell tank saltcake. The three It cake types are

a) high sodium nitrate saltcake, b) high sodium carbonate saltcake, and ¢ 1igh sodium
phosphate or high sodium aluminate or high sodium sulfate saltcake, dep¢ 1ling on sample
availability. Currently, samples for the saltcake dissolution testing activii are expected to be
met by using existing archive samples. The saltcake testing described ab« : is being
performed in FY 1998 and is expected to be expanded in FY 1999 to inc de those containing
insoluble chromium and other saltcake types. If future saltcake testing re. _ires sampling, such
requirements will be integrated into this document. No new sampling nee-'s or activities are
required to support the SST saltcake dissolution activities at this time. ‘

3.2.6.2.4 Single-Shell Tank Retrieval Equipment. Activities related 1. this issue attempt
to determine how to introduce water or some aqueous solution into a tank *~ 2#~~~'~ ~~tennlne
and mobilize sludges while avoiding leaks to the environment in those tar

containments. Many of the data needs to support this issue are expected |

results obtained from Phase I tank retrieval activities. No new sampling

required to s ___ srt the SST retrieval equipment activities at this time.

3.2.6.3 Basis for Tank Selection Criteria. Of the Phase II activities, c
. sampling is required only for ESW testing at this time (see section 3.2.6.2.]
samplesc Oe( :ril as coming from three mneral cat¢ iries listed in ¢
priority; tanks containing reduction-oxidation plant (REDOX) sludge, tanks
miscellaneous untested sludge types, and tanks which contain miscellaneous
are either untested or are of interest for further study (Kupfer et al. 1995).
criteria for selecting Phase II tanks.

3.2.7 SST Waste Retrieval and Tank Closure (Hanford Tanks Initia

3.2.7.1 _escription of Issue. Single-shell tank waste retrieval and tank
demonstrated through the Hanford Tanks Initiative (HTT) project. The H
project (1997-2000) resulting from the technical and financial partnershig
of Waste Management and the Office of Science and Technology. The p
to accelerate activities to gain key technical, cost performance, and regul
two high-level waste tanks (tanks 241-AX-104 and 241-C-106). The HT

3-11
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process, criteria, and technology to support retrieval and closure performance objectives for a
single-shell tank.

The first tank to be sampled for the HTI is tank 241-AX-104. Tank 241-AX-104 was chosen
for HTI because it is expected to represent the configuration of an assumed leaker single-shell
tank after sluicing. A sluiced tank is the baseline of the retrieval process. The ol :ctive of
HTI in sampling tank 241-AX-104 is to characterize the constituents and va ne of waste in
the tank in ordér to develop a process for tank closure. The current tank closure criteria is to
leave either no more than 360 ft’ of waste in the tank, or the limit of best waste retrieval

technology.

The other tank that is planned to be rotary-sampled for the HTI is t k 241-C-106. Once the
soft-sludge sluicing retrieval of tank 241-C-106 is completed, the remaining waste in the tank
will be mainly comprised of a layer of hard-heel sludge. This sludge has physical properties
very different from the soft sludge layer above it and is not expected to be dislodged and
removed during the Project W-320 sluicing activities. The HTI will apply technologies and
processes to remove this hard-heel and any other waste remaining in tank 241-C-106. The
objective is to demonstrate the ability to close a tank by removing e jugh waste so that the
residue is less than 360 ft’ or the limit of waste retrievi technology. The hard heel sludge
from tank 241-C-106 is to be transferred to double-shell tank 241-AY-102.

3.2.7.2 Current Status of Issue. A DQO todi tthe characteri: ion activities of tank
241-AX-104 to support HTI objectives was prepared in September, 97 (Miller 1997), with
two subsequent ECNs (Banning 1997 and Banning 1998). Four auger samples were taken
from two risers in November 1997. Results of the analysis of the auger samples is pending.
Light-duty utility arm (LDUA) sampling is scheduled for June 1998. The L.  UA samples are
planned to be taken from the floor, walls, and dome of the tank, as well as >m equipment
inside the tank. All characterization sampling of t ~ ~ 11-AX-104 ill be used to support the
basis for waste retrieval and tank closure of a SST.

Additionally, a DQO for vadose zone cone penetrometer work in the AX Tank Farm for tank
241-AX-104 has been completed (Miller and QOates 1998). The vadose zone cone
penetrometer is expected to be used to support tank farm closure and risk assessment.

The HTI is in the early planning stages of the closure demonstration process for

tank 241-C-106. In order to obtain the best retrieval technology pr  osals, HTT must
determine as much information as possible on the composition of the tank’s hard heel.

Without information on the physical properties of the hard heel waste, the tooling for the hard
heel retrieval will need to be over designed to bound all possible waste compositions. This
could result in more expensive technology than is necessary. Very tle information regarding
the hard heel of tank 241-C-106 is currently available. A core sample of the tank was obtained
in 1986, but this core sample (which included both the hard heel and the soft sludge) was
composited. Because the physical properties of the hard heel waste are different from that of
the soft sludge layer, composited information is not useful to HTI. Therefore, identified

3-12
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characterization data needs for HTI include obtaining at least two rotary ¢ : samples of the
hard heel in tank 241-C-106. Physical and chemical analyses are necessar to satisfy the
objectives of HTI and to complete the compatibility assessment of tank 24 C-106 waste with
tank 241-AY-102 waste.

3.2.7.3 Basis for Tank Selection Criteria. Each tank being addressed t the HTI was
chosen to address a specific requirement. The sampling schedule is based pon the timing
req " d to meet HTI milestone objectives. Therefore, there is no need to “etermine the
priority of sampling for the two tanks.

3.2.8 Historical Model Evaluation

3.2.8.1 Description of Issue. The Hanford defined waste (HDW) model Ileveloped by the
Los Alamos National Laboratory, uses historical information to predict thc ontents of waste
tanks (Agnew 1997). The HDW model uses information from waste trans r logs, chemical
purchase records, and process flow sheets to estimate the inventory of cerl_.n analytes in the
tank. Currently, the HDW model is not used in decision-making because “ data quality used
in the model and the assumptions driving the model have not been fully v: lated. Few
historical composition estimates are available that have analytical data or ¢ or estimates
associated with waste composition. At the same time, it is extremely diffi 1t to interpret or
use contemporary data that cannot be placed in a historical context. If the iodel estimates
have not been rigorously examined and the uncertainties have not been qu :ified, the
estimates are of limited use. The implications of making an incorrect or i d>propriate decision
based on historical data must be weighed by users.

The purpose of the historical model evaluation DQO (Simpson and McCai 1997) is to
evaluate the ability of the HDW model to accurately predict tank waste co...position by
quantifying the uncertainties inherent to the model estimates and sample ¢ ..

3.2.8.2 Current Status of Issue. Several tanks of interest have been sa led to evaluate the
HDW model. Observations have been made regarding the assumptions u  in the historical
model particularly with respect to source terms, waste distribution, and a1  yte solubility.
Systematic biases, parameter sensitivities, and some computational discre cies in the HDW
model have been revealed.

The following questions have been asked about the historical model ev-"--*~~

1. How well do data from segment samples correlate with th idel to predict
the expected position/configuration of a waste type within in
defining/quantifying specific waste types?

2. How well do the data from a sampling-based inventory esl tank correlate
with the inventory derived from the HDW model?

3-13
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Sampling of the surface of the supernatant layer of each applicable tank fc
concentration is also needed for the air emissions DQO in order to establi:
floating organic layer is present, and its effect on air emissions. If a surfz
has already been collected and the tank has had no transfers since the prio
additional sampling is not required.

The second activity, sampling for-dangerous waste, is needed for SSTs an
retrieval of the' waste. Tables of required analytes are found in Dara Qua.
Regulatory Requirements for Dangerous Waste Sampling and Analysis (M
tables indicate that the analytes are to be determined one time only for eac
exception that analyses are to be repeated if subsequent process knowledgt
contents may have changed to alter the applicability of the regulation. Tw
samples are specified in the dangerous waste DQO for each tank sampled.
be from analysis of composite materials for each sample (core or grab), ra
collective segments. If the tank is homogeneous (has been mixed), a grab
adequate.

The Privatization Phase I environment planning DQO discussed earlier in
be compared to the air emissions and dangerous waste DQOs to determine
remain applicable.

3.2.9.3 Basis for Tank Selection Criteria. Planned modification to the
systems will require new permits and modifications to existing permits. I
defensible information for these permitting activities, analytical data on ta

total organic
whether or not a

: layer grab sample
'ollection,

DSTs prior to final
7 Objectives for
ey 1996). These
tank with the
ndicates that the
full prof :

(he data used may
er than from

imple may be

cction 3.2.4.1 will
"the latter will

ST and SST
yrder to provide
contents is

needed. Since there are a number of analytes which have not been reques.. 1 by other DQO
drivers, it is prudent that the analytical information required by the reg—-'~*~—" ™QOs be

obtained in a timely manner from tanks which will be subject to these

For the first activity, sampling for air emissions, priority will be giver
requiring an air permit. Examples of specific activities which may trig
sluicing, "erpr " ~ " tion, lcha s in ventilation rates.

For the second activity, sampling for dangerous waste, priority will be
preparation for feed delivery.

3.3 OPERATIONAL ISSUES

Tank farm operations requires characterization sampling for the comp:
transfers, caustic mitigation, the 242-A Evaporator, and process sampl
are discussed in this section.

Operational issues do not affect sampling priority of tanks for this doc
issues are important. Operational needs are not integrated into the tan

ions.

identified as
mit include

static tanks in

'waste
se functions

owever, the
in this
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Facility. Tanks that transfer waste to the feed tank for processing in the r are called
candidate feed tanks. Candidate feed tanks include tanks 241-AP-103, . 1,
241-AP-105, 241-AP-106, 241-AP-107, 241-AP-108, and 241-AN-101. Cauusae feed tanks
are the only tanks that will be sampled in accordance with the evaporator ~70. An exception
to this will occur in FY 1999 when liquid waste to be evaporated will be « 1t directly to tank
241-AW-102 and not staged first in one of the candidate feed tanks. Tanl 41-AW-102 is
expected to be sampled for the evaporator DQO in January 1999.

The evaporator DQO has three functions.

1. Process control evaluation ensures the evaporator operates eff ently with minimal
equipment depreciation. Process control evaluation also comj res the waste
compatibility in the candidate feed tanks with the wastes in th ‘eed and slurry
tanks.

2.  Safety evaluation ensures that hazardous wastes do not endang ‘ workers or the
environment.

3.  Environmental compliance evaluation ensures the waste releas_ to the slurry tank,
the gases released to the air, and the water released to Liquid ™“1ent Retention
Facility are in compliance with environmental limits.

Sampling to support evaporator operations will be performed on candidate 1 tanks involved
in upcom "~ evaporator campaigns. The characterization sampling of can  te feed tanks will
be driven by operations schedules.

Before sampling for the evaporator DQO is performed, the effect of the s: ing effort on the
sampling of other priority tanks is evaluated.

3.3.3 Ca licT "igation

Some DST studies have predicted corrosion rates that are not within the o ing

specifications determined by the compatibility DQO. These tanks are refe to as "caustic

deficient." Operations require characterization sampling and analysis of s :anks to properly

mitigate caustic deficiency. Sometimes sampling is performed to track ta hat may become

~ caustic deficient in the future. Currently, no DQO exists to direct the san g and analysis of
caustic deficient tanks. When sampling and analysis is required, operatio ovides a request

for sampling analysis or a process memo to direct characterization work.

Only DSTs are required to remain within the operating specifications outl in the
compatibility DQO. The DSTs, which are not currently within the operat jpecifications
and are labeled as caustic deficient, are tanks 241-AN-107, 241-AN-102, "41-AY-101, 241-
AP-104, and 241-AP-107.

3-17
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4.0 TANK SELECTION CRITERIA

This section provides a description of the criteria used for tank selection.
criteria refers to a standard set of characteristics of the tanks or tank conte

TWRS programs. The criteria are used to determine the overall priority ¢ ©

in support of previously discussed- issues.

This section applies to only those issues that have an influence on the pric
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
issue is too large, a reference may be provided.

e The tank selection criteria for each issue as determined from 1
Section 3.2.

The following information is provided for -each individual criterion as nec
e  The relative priority of each criterion (high, medium, or low)

e The source of data that will be used to determine the priority

regard to the criterion within the scope of the issue (including

data source). ’

e  The tank ranking (high, medium or low priority) for each cri

ank selection
s imp« int to
tanks for sampling

y ranking of tanks

hin the scope of an

: basis provided in

each tank with
description of the

ion.

This section leads to a priority list of tanks for each individual issue. The , riority lists are
generated using the tank selection criteria. A spreadsheet matrix is used - letermine the

priority order of all tanks within the scope of each issue. Appendix A de
spreadsheet matrix. Appendixes C1 through C9 provide a printout of the
issue. Section 6.0 discusses the overall priority list of tanks from combir

4.1 FLAMMABLE GAS CRITERIA
All 177 tanks are in scope of the Flammable Gas Safety Issue. Fifty-eigl
scope of the flammable gas DQO (Bauer and Jackson 1997). The remair

current flammable gas sampling needs.

Section 3.2.1 listed three approaches for collection of data to support the
Two of these approaches, measuring gases in the headspace and measurii

4-1

ibes the
atrix for each
issues.

f these tanks are in
r 119 tanks have no

mmal : gas issue.
1as retention, will
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Cr-~-ion 2: Gas Retention

Priority: High

Data Source: Gas retention is documented in Hodgson et . (15>6) which evaluated
all 177 tanks for trapped fla——-""~ ~~= --=f==~ ¢ fneeemnlils ~ne
criteria in Hopkins (1994). en
as a percent of the lower fla ed
from the steady-state concel '
volume of the trapped gas u s
(1996). Steady state values ygen

and ammonia concentration:
sampled) or by using a metl
volume of the trapped gas v se
and the barometric pressure

Tank Ranking: Priority is assigned to each
The greater %LFL (steady-!
steady-state LFL. + barome
priority.

w

High: %LFL > 200
Medium: %LFL between 1

Low: %LFL < 100

Criterion 3: Waste T

Priority: Medium

Data Source: Waste types recognized as vith
respect to the flammable ga m
and Release Behavior in Ha It et
al. 1996). Tanks were cate:
Configuration 1A and 1B c< irry,
configurations 2A and 2B ¢ 18
3A and 3B contain sludge a ns
primarily sludge.

Tank Ranking: High: The tank with the hi; R
1B, and 2A. Two tanks are tion
2B.
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— e —————— — —
— — . e ——

Envelope C: waste with complexing agents that may interfere ) or
TRU decontamination and will, therefore, requir f
organic destruction or another acceptable mitigati

Envelope D: high-level waste sludge fraction. The bulk of the

feed components are in the form of insoluble susj n
aqueous slurry. '
All tanks in scope of the Phase I feed delivery issue have either been sam re
sampling when the tank waste becomes static. The priority for sampling - is

static. There is no technical criterion to rank one tank higher priority ove

However, tanks scheduled to be delivered earlier have greater urgency. Au wins ws wuo 1sSUE
have the same priority for sampling (100) when the tank becomes static. ™ “he tank has
already been sufficiently sampled, then the priority for sampling is set to

Table 4-1 summarizes the sampling requirements of tanks in scope of the 1se I feed delivery
issue. Column 1 of Table 4-1 depicts the feed envelope that the tank supy s, as well as
whether the waste is low-activity waste or high-level waste. Column 2 lis he tanks that are
in scope of feed delivery. Note that most of these same tanks are also in: pe of the
Privatization and Regulatory-Dangerous waste issues. Waste feed deliver  ’rivatization -
DOE management, and Privatization - direct samples to contractor(s) will  competing for
waste samples and archive samples from the tanks listed. For this reason, ble 4-1 includes a
listing of feed delivery and Privatization requirements, in terms of sample 1ount. Column 3
lists the type of sample required from the tank. Columns 4, 5, and 6 list1 amount of sample
material required for the feed delivery, Privatization - DOE management : ies, and
Privatization - direct samples to contractor(s) issues, respectively. Sampli.., may not be
necessary if sample material is already available in archive at the 222-S L~*oratory. The
sample material must be,of the correct type and quantity for each issue (f¢ | delivery and
Privatization) to negate the need for sampling for these issues. If there is 1ly enough archive
sample material for one of the issues, feed delivery gets priority, followec 'y Privatization -
“C” man ment of contract(s) (see Secti 5.0). Co” n 7 shows the i...ount of sample
material available in archive. Column 8 summarizes whether or not samp*‘1g will be required
for the feed delivery and/or Privatization issues. Col n9li___ the date ( it the tank waste is
expected to become static, or if the tank already is static. Column 10 lists 1e latest possible
date that a tank may be sampled to support the feed delivery issue, as dete 1ined from the
Level 1 logic (Kirkbride et al. 1997).
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4 PRIVATIZATION PHASE I - DOE MANAGEMENT OF PRIV/ E CONTRACT(S)
CRITERIA

The tanks in scope of the Privatization Phase I - DOE management of pri te contract(s) are
(approximately) the same tanks as the tanks in the feed delivery (Phase I) function and are
listed in column 2 of Table 4-1. As with feed delivery, Privatization - D" management
tanks all have equal priority of 100, effective when the tanks become stat: (see column 9 of.
Table 4-1). Unlike feed delivery, Privatization - DOE management tanks 1ust be sampled by
the end of 1999.

Privatization Phase I - DOE management of private contract(s) and feed ¢ ivery (Phase I) are
competing for samples and for archive samples. Table 4-1 shows which { ks have archive
material and which archive samples may be used for Privatization. Refer ' Section 4.3 for a
complete description of Table 4-1. Privatization Phase I - DOE managen...1it of private
contract(s) are shown in column 5 of Table 4-1. Column 8 lists which tanks will require
further sampling for Privatization Phase I - DOE managemen* - ——---*~ ~~—*—=*/=}

4.5 PRIVATIZATION PHASE I - DIRECT SAMPLES T
CONTRACTOR(S) CRITERIA

The tanks in scope of the Privatization Phase I - direct sample
(approximately) the same tanks as the tanks in the feed delive
listed in column 2 of Table 4-1. As with feed delivery, Priva
private contractor(s) tanks all have equal priority of 100, effe
static (see column 9 of Table 4-1).

Privatization and waste feed delivery (Phase I) are competing
samples. Table 4-1 shows which tanks have archive material
be used for Privatization. Refer to Section 4.3 for a completc
Priva * itionT" se I - direct samples to private cont tor(s) -
column 6 of Table 4-1. These requirements are taken from tt
in Gasper (1998). Column 8 lists which tanks will require fu
Phase I - direct samples to private contractor(s). '

4.6 RETRIEVAL AND IMMOBILIZATION (PHASE II)
Enhanced Sludge Washing (ESW) is the only Phase II related
need for as yet unobtained samples. Thus only the criteria an

activity is discussed here.

Tanks within the scope of ESW activities are defined in Kupf
characterization need for ESW is to get samples from as man
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Tank Ranking:

Currently, 11 tanks are in the permitting process to receive an air
permit. All 11 of these tanks are in the scope of the W-211 project (to
receive a mixer pump). These tanks are 241-AN-103, 241-AN-104,
241-AN-105, ~ 11-AN-107, 241-AP-102, 241-AP-104, 241-AW-101,
241-AY-102, 241-AZ-101, 241-A... 102, and 241-SY-102. These 11
tanks have high priority for sampling for this criterion. All other
tanks have no priority for this criterion. '

4.9.2 Sampling for Dangerous Waste
m-i~—*~—- Feed Delivery Tanks and Evaporator Candidate Feed Tanks

Priority:
Data Source:

Tank Ranking:

High
Feed delivery tanks are listed in Table 4-1.

High priority is given to tanks for the dangerous waste DQO when the
tanks become static. All other tanks have no priority. The sample
must be representative of the entire waste, whether this is from a full-
depth core sar le or from a grab sample t :n from the tank after the
waste has been homogenized.
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:6-1. ank Priori :s. (10 sheets)

Tanks

Solids
Priority
Number

Supernatant
Priority

Number

‘Vapor
Priorlty

© Samples

Taken!

Number |~

equested Future B

‘Sample Date’

lssuos"_To Be Addred
From Sampling‘

SY-101

100

0

74

FG, FD, PM, PC, SW, DW ‘ank contains SHMS

amples for private contractor(s) may come from thig
Fa.nk or tank SY-103

AZ-102

96

19

100

FD, PM, PC, FG, AE, DW [Tank contains SHMS;

apor sampling needed for permit;
private contractor will accept samples from AZ-10
instead (taken during mixer pump test)

SY-103

67

74

FD,! ,PM,PC,DW

Tank contains SHMS; sI
amples for private contractor(s) may come from thi
fank or tank SY-101

C-104

57

C,V

FD, DW

Need core samples

S-102

45

74

C.G YV

FG

S samples needed;
jank contains SHMS

U-109

45

74

C, GV

FG

RGS samples needed;
tank contains SHMS

AZ-101

45

100

100

FY99 (FD)

FD, M, FG, AE, DW

Tank contains SHMS;

apor sampling needed for permit;
¥ pore sample for solids needed now;
eed delivery grab samples are required to be taken
uring mixer pump test;
les for private contractor are expected to be taker
rom tank AZ-102, priority on tank AZ-101 will
rease if it is not possible to retrieve enough samplg
om AZ-102

S-111

74

FG

GS samples needed;
contains SHMS

¥ 'ASY $91-VL-WM-AS-ANH
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CRITERIA

Tank waste info needed

NUMERICAL ASSIG

Tank waste info needed

Priority for Sampling

Total Score
Relative Score (%)

CRITERIA

Tank waste info needed
NUMERICAL ASSIGNMENTS

Tank waste info needed

Priority for Sampling

Total Score
Relative Score (%)

{ENTS
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WA!

WEIGHT C-104

H H

C-104

WEIGHT AP-101

H H
AP-101

5 25

N

0

0

C2-3

E FEED DELIVER
c106 . 102
H H
C106  AN-102
25 25
N N
0 0
0 0
AW-101  AW-104
H H
AW-101  AW-104
25 25
N N
0 0
0 0

AN-103

AN-103
25

[~}

AY-101

AN-104

AN-104
25

[~}

AY-102
H

AY-102
25

o

AN-105

AN-105

25

o

AZ-101

AZ-101

AN-106

AN-106
25

[~}

AN-107

AN-107

o

SY-101

SY-101



CRITERIA
Tank waste info needed '
NUMERICAL ASSIGNMENTS

Tank waste info needed
Priority for Sampling

otal Score
Relative Score (%)

CRITERIA
Tank waste info needed

NUMERICAL ASSIGNMENTS

Tank waste info needed
Priority for Sampling

T 1l Score
Relative Score (%)
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WASTE FEED ElI VERY
WEIGHT  SY-103
H H
SY-103
5 25
Y
25
100
WEIGHT
H
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Da ‘erous' aste

CRITERIA
Tank waste info needed

NUMERICAL ASSIGNMENTS

Tank waste info needed
Priority for Sampling

Total Score
Relative Score (%)

CRITERIA
Tank waste info needed

NUMERICAL ASSIGNMENTS

Tank waste info needed
Priority for Sampling

Total Score
Relative Score (%)
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y T C-104

WEIGHT  V-101
H _H

v-101
5 25
Y

25
100

C5-4

REGULATORY ISSUES
C-106 AN-102  AN-103
H H H
C-106 AN-102  AN-103
25 25 25
N Y Y
0 25 25

0 100 100
AW-104 AY 12 A7 1
H H H
AW-104 AY-102 AZ-101
25 25 25
N N Y
0 0 25

0 100

AN-104

20 <a§

AZ-102

AZ-102
25
Y

25
100

AN-105

AN-105

25
100

Sy-101

Sy-101
25
Y

25
100

SY-103
H

SY-103
25
Y

25
100

AN-107

AN-107

25
100
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Sludge Washing

CRITERIA

Tanks Containing R2 Sludge
Tanks Containing R1 Sludge
Misc. Untested Sludge Types
High in Recalcitrant Cr
Tanks Containing T2 Saltcake
Tanks Containing R Saltcake
Tanks Containing BY Saltcake

WEIGHT C-112

TxxxZ=m

NUMERICAL ASSIGNMENTS

Tanks Containing R2 Sludge
Tanks Containing R1 Sludge
Mise, Untested Siudge Types
High in Recalcitrant Cr
Tanks Containing T2 Saltcake
Tanks Containing R Saltcake
Tanks Containing BY Saltcake
Priority for Sampling

Total
Relative total (%)

CRITERIA
Tanks Containing R2 Sludge
Tanks Containing R1 Sludge
Misc, Untested Sludge Types
High in Recalcitrant Cr

nks Containing T2 Saltcake
‘ranks Containing R Saltcake
Tanks Containing BY Saltcake

NUMERICAL ASSIGNMENTS

Tanks Containing R2 Sludge
Tanks Contalning R1 Sludge
Misc. Untested Sludge Types
High in Recalcitrant Cr

Tanks Containing T2 Saltcake
Tanks Containing R Salteake
Tanks Containing BY Saltcake

Priority for Sampling

Total
Relative total (%)

W W W W WA

WEIGHT SX-108

TR

WA

[l ol ol il il ol o

C-112

Z W W W W WA

o0

[l il il ol o

8X-108

W W WL

[ X}

RETRIEYAL, PRETREATME ', AND IMMOBILIZA'

s-101

[nlk Aol ol ol - of

8-101

Zwowwwau

o0

§X-109

[ol--H ol ol ol ol o

5X-109

oG W W Ww A

2

[l ol ol ol ol il o

§-102

Z W W W W A

o0

§X-110

[l ol ol ol ol ol -]

8X-110

Ldwwwwwal

79
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5-104

[ l--H ol ol ol ol ol

5-104

ZRWGWLwLwana

[}

§X-111

[l ol ol ol il a - -]

SX-111

.
LB wwwwaull

7

§-107

[l ol ol ol ol ol o

§-107

Z W W W W WAL

[}

8X-112

(Sl all alall ol 4

8X-112

15
15
3

W W W W

79
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5-109

[l ol ol il il ol o

5-109

Z W W W W WAL

e O

8X-113

[l il ol ol ol wll o

§X-113

Z W WA

[}

S-110

[l ol ol ol -N o)

S-110
5
25

oW W WW

§X-114

(ol -H ol ol il - -]

5X-114

25

W W W

-
Al

57
100

N

8-111

[l ol ol ol olf--N o

S-111

ZwwwwuwRa

[ -]

T-104

al el ol ol ol alle

T-104

Z W W WAL

[ =]

5X-101

lnlk H ol ol ol -

s5X-101

T-107

[l il el il il ol o

T-107

Z W W W W WA

[ -]

8§X-103

[l Aol ol ol ol o

S§X-103

PR Y- R R RNV VY

31
61

T-109

|l ol ol ol ol wll o

T-109

ZWW W Lawn

@O

8X-104

el ol ol ol ol--Hal

§X-104

LW wwRaw

TA11

[l il il el o

T-111

Z W W W W WA

[ =]

8§X-107

[l ol ol ol ol - -]

SX-107
25

oW W W W W

TX-108

[l ol -H ol ol ol o

TX-108

R Ry R N
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HISTORICAL EVALUATION
CRITERIA WEIGHT  §-110 S-111 §X-101  SX- £ 104 SX-] T-108 T-109 TX-105 TX-110
Typical Redox H M M H L M H L L L L
Typical Salt Cake H H H H H H L M M H H
Typical Purex M L L L L L L L L L L
Typical UR waste M L L L L L L L L L L
Greatest spatial variability - vertical M M H M M M L L L L
Greatest spatial variability - horizontal L M H H H H M M H
NUMERICAL ASSIGNMENTS
S-1 S-111 §$X-101  SX-103  SX-104 SX-108 T-108 T-109 TX-105 TX-110
Typical Redox 5 15 15 25 5 15 25 5 5 5 5
Typical Salt Cake 5 25 25 25 25 25 5 15 15 25 25
Typical Purex 3 3 3 3 3 3 3 3 3 3 3
Typical UR waste 3 3 3 3 3 3 3 3 3 3 3
Greatest spatial variability - vertical 3 9 9 15 9 9 9 3 3 3 3
Greatest spatial variability - horizontal 1 3 5 5 5 5 5 3 3 3 5
Priority for Sampling N N Y Y Y N N N Y Y
Total Score . 0 0 76 50 60. 0 0 0 42 44
Relative Score (%) 0 0 100 66 79 0 0 0 55 58
CRITERIA WEIGHT TX- TX-113 TX-115§ TX-116 -118  U-102 U-105 U % U-107 U-108
Typical Redox H L L L L L L L L L L
Typical Salt Cake H H H H H H H H H H
Typical Purex M L L L L M L L L L L
Typical UR waste M L L L L L L L L L L
Greatest spatial variability - vertical M L M L M M M M L M M
Greatest spatial variability - horizontal L H H H H H M M M M M
NUMERICAL ASSIGN TS :
TX- TX- + TX-11§ TX-116 TX-118 U-102 U-108 U-106 U-107 108
Typical Redox 5 5 5 5 5 5 5 5 5 5 5
Typical Salt Cake 5 25 25 25 25 25 25 25 25 25 25
Typical Purex 3 3 3 3 3 9 3 3 3 3 3
Typical UR waste 3 3 3 3 3 3 3 3 3 3 3
Greatest spatial variability - vertical 3 3 9 3 9 9 9 9 3 9 9
Greatest spatial variability - horizontal 1 5 5 5 5 5 3 3 3 3 - 3
Priority for Sampling Y Y Y Y Y N N N N N
~ Total Score ‘ 50 44 50 56 0 0 0 0 0
Relative Score (%) 53 66 58 66 74 0 0 0 0 0
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CRITERIA
Typical Redox
'pical Salt Cake
Typical Purex
Typical UR waste

Greatest spatial variability - vertical
Greatest spatial variability - horizontal

WEIGHT U-109

(gl 4K 4)--J--
LSl al--Ra

NUMERICAL ASSIGNMENTS

Typical Redox
Typical Salt Cake
Typical Purex
Typical UR waste

Greatest spatial variability -
Greatest spatial variability - horizontal

Priority for Sampling

Total Score
Relative Score (%)

CRITERIA
Typical Redox
Typic  3alt Cake
Typical Purex
Typical UR waste

Greatest spatial variability - vertical
Greatest spatial variability - horizontal

U-109

—_w W WL Wn
Zwowwllu

@O

FXEZmma

NUMERICAL ASSIGNMENTS

Typic edo
Typical Salt Cake
Typical Purex
Typical UR waste

Greatest spatial variability - vertical
Greatest spatial variability - horizontal

Priority for Sampling

Total Score
Relative Score (%)

=) W W WA
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HISTORICAL EVALUATION
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APPENDIX D

INDIVIDUAL ISSUE PRIORITIES
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INDI' AL ISSUE P1 )RITIES

IS¢ ES B-201 B-202 B-203 B-204 X-1 BX-102 BX-103 BX-104 BX-105 BX-106 X-107

‘Waste Feed Delivery n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a

Privatization - samples to contractor(s) n/a n/a n/a n/a n/a n/a n/a n/a n/a ‘n/a n/a
R

'ﬁisti;hcal Model Evaluation n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a

ISSUES
BX-108 BX-109 BX-110 BX-111 BX-112 Y-101 BY-102 BY-103 BY-104 BY-105 BY-106

Flammable Gas - RGS n/a n/a n/a n/a n/a 0 n/a n/a n/a n/a n/a

Historical Model Evaluation n/a 0 n/a n/a 0 n/a n/a n/a 0 0 0

n/a = Currently tank does not have this issue and not in scope
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INDIVI AL ISSUE PRIORITIES

ISSUES BY-107 BY-108 BY-109 BY-110 BY-111 BY-112 C 1 C-102 C-103 C-1 C-105

Waste Feed Delivery n/a n/a n/a n/a n/a n/a n/a n/a n/a 100 n/a

W-320 Sluicing of tank 241-C-106 n/a n/a n/a n/a n/a n/a n/a n/a n/a nlaw n/a

ISSUES :
C-106 C-107 C-108 C-109 C-110 C-111 C-112 C-201 C-202 C-203 C-204

Flammable Gas - RGS

Waste Feed D ery 0 n/a n/a _n/a . n/a n/a n/a n/a n/a n/a

Historic Model Evaluation n/a n/a n/a n/a n/a n/a n/a n/a n/a na  nla

n/a = Currently tank does not have this issue and not in scope
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NDIVIDUAL ISSUE PRIORITIES
ISSUES s 1 §-102 § 3 S-104 S §-! s n S-108 §-109 s-110 § 1
Flammable Gas - RGS n/a 100 n/a n/a 1 0 n/a n/a n/a n/a 7

ﬁW—320 Sluicing of tank 241-C-106 n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a

R;gulatory - Dangerous“iVastc n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a

..Hxstoncal Model Evaluation 0 0 n/a n/a n/a 0 0 n/a 0 0 0

S-112 S§X-101 SX-102 SX-103 SX-104 SX-105 SX-106 SX-107 SX-108 SX-109 SX-110

Historical Model Evaluation n/a 100 n/a 66 79 n/a n/a n/a 0 n/a n/a

n/a = Currently tank does not have thit jue and not in scope
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INDIVIDUAL ISSUE PRIORITIES

ISSUES TX-102 TX. |} TX-104 TX-105 TX 6 TX 17 TX-108 TX 9 TX-110 111 TX-112

Waste Feed Delivery n/a n/a 1 n/a n/a n/a n/a n/a n/a n/a n/a

W-320 Sluicing of tank 241-C-106 n/a n/a n/a na ) n/a

Privatization - samples to contractor(s) n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a

istorical Model Evaluation n/a n/a n/a 55 . ﬁ/a n/a n/a n/a 58 58 n/a

ISSUES
TX-113  TX- TX-115 TX-1 TX-117 TX-118 TY-101 TY-102 F-103 TY-104 TY-105

Flammable Gas - RGS n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a

Waste Feed Delive n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a

W-320 Sluicing o! 241-C-106

Regulatory - Dangerous Waste n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a

Historical Model Evaluation 66 n/a 58 66 n/a 74 n/a n/a n/a n/a n/a

n/a = Currently tank does not have s issue and not in scope
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\DIVIDUAL ISSUE  IORITIES

AN-106 A 107 AP-101 AP-102 AP-103  AP-104

Historical Model Evaluation n/a n/a n/a n/a n/a n/a

AW-102 AW- | AW-14 AW-105

Historical Model Evaluation n/a n/a n/a n/a n/a n/a

n/a = Currently tank does not have this issue and not in sc

D-10

AY-102

2

AF 17T AP-108 AW-101

AZ-101 AZ-102 SY-101  SY-102

(1} n/a

n/a n/a n/a n/a
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APPENDIX E

ISSUE PRIORITIES AND WEIGHTS
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