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Abstract:

This document describes the aseline single-shell tank (SST) waste retrieval sequence for
the River otection Project updated for Fiscal Year 2001. The SST retrieval sequence
identifies e proposed retrieval order (sequence), the tank selection and prioritization
rationale, and planned retrieval dates for Hanford SSTs. The double-shell tank (DST)
space evaluation presents a projected range of tank needs that are used to generate
recommendations regarding Site activities, waste management activities, facility
requirements, and the need to build additional DSTs. This document presents the results
of three distinct projection cases while satisfying the requirements of the Hanford
Facility Agreement and Consent Order Milestones M-45-02, M-46-00, and M-46-01.
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EXECUTIVE SUMMARY

This report documents the single-shell tank (SST) waste retrieval sequence for the

River Protection Project (RPP), updated for fiscal year (FY) 2001, and the basis for evaluating
future double-shell tank (DST) space needs and waste transfers through FY 2028. The SST
retrieval sequence identifies a risk-based priority order for retrieval and retrieval dates, projected
by computer modeling, for SSTs at the Hanford Site. In addition, the tank selection criteria,
rationale, reference retrieval methods, and risk reduction performance are discussed. The DST
space evaluation presents a projected range of tank needs that are used to generate

recc mendations regarding Site activities, waste management activities, facility requirements,
and the need to build additional DSTs. This document presents the results of three distinct
projection cases while satisfying the requirements of the Hanford Federal Facility Agreement
and Consent Order Milestones M-45-02 Submit Annual Updates to SST Retrieval Sequence
Document, M-46-00 Double-Shell Tank Space Evaluation, and M-46-01 Concurrence of
Additional Tank Acquisition.

Case 1 meets the Tri-Party Agreem  milestone date for completion of SST retrieval (M-45-05;
M-45-05-T05 through M-45-05-T09 are not constraining), completes waste treatment in 2028,
and includes tank space options to save 3 million gallons of space by 2011. Case 2 includes risk
based SST retrieval within existing DST capacity (completion in 2027), waste treatment
completion in 2028, and includes tank space options to save 0.85 million gallons by 2011.
Under Case 2, SST waste is retrieved as DSTs become available and is not constrained by
funding for SST retrieval infrastructure. Both Case 1 and Case 2 use the risk-based SST
sequence derived from the SST Ret val Sequence evaluation. Case 3 includes a Tri-Party
Agreement com] ant SST waste retrieval schedule that retrieves tanks with the smaller
remaining volumes first to meet Tri arty jreement milestones for number of tanks started
each year while trying to stay within available DST space for a longer period of time, Case 3
includes tank space options to save 0.85 m ion gallons of space by 2011.

The results of Case 1 show that 24 additional DSTs (for a total of 52) are required to implement
SST waste  rieval under the Case 1 assumptions and constraints. The first additional DSTs
would be required for use in 2010. Case 2 operates within the capacity of the currently existing
28 DSTs. Under the assumptions and constraints of Case 3, current DST capacity is exceeded in
2012 and 67 add onal DSTs are required to implement SST waste retrieval,
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1.0 INTRODUCTION

This report documents the single-shell tank (SST) waste retrieval sequence for the

River Protection Project (RPP), updated for fiscal year (FY) 2001, and the basis for evaluating
future double-shell tank (DST) space needs and waste transfers through FY 2028. The SST
retrieval sequence identifies the pronosed retrieval order (sequence) and retrieval dates, projected
by computer modeling, for SSTs at e Hanford Site. In addition, the tank selection criteria,
rationale, reference retrieval methods. and risk reduction performance are discussed. The DST
space evaluation presents a projectc range of tank needs that are used to generate
recommendations regarding Site activities, waste management activities, facility requirements,

a "t ¢ ltol U7 7L TT T Ts. T . do nt pre s the resu’ " of three distinct
projection cases itying the requirements of the Hanford Federal Facility Agreement
and Consent Order (HFFACO, also referred to as the Tri-Party Agreement) (Ecology et al. 1996)
and its Milestones M-45-02, M-46-( , and M-46-01 as defined in Figure 1-1. Operating
assumptions for the three cases were based on the best information available in June 2001. No
funding constraints were considered.

This report provides the information that was previously available in two annually-prepared
reports: RPP-7087, Single-Shell Tank Retrieval Sequence: Fiscal Year 2000 Update, and
HNF-SD-WM-ER-029, Operational Waste Volume Projection. During the River Protection
Project mission, & SST waste retrieval w  be the principle waste source for DSTs and the rate
of SST retrieval is limited by DST space availability. Therefore, an integrated evaluation of SST
retrieval and DST space utilization in a single document is an appropriate method for satisfying
Tri-Party Agreement Milestones M-45-05, M-46-00, and M-46-01.

Three cases are considered to provide an evaluation of DST space requirements over a range of
schedule and process scenarios. Operating assumptions for the three cases were established in
June 2001. Need tes for new DST construction, tank retrievals, facility schedules, waste
generation reductions, conflicts inr  ting Tri-Party Agreement milestones (Ecology et al. 1996;
WHC 1996a; WHC 1996b), and funding priorities are discussed in relation to tank space
availability. Assumptions for all three cases are provided in Appendix A.

Case 1 meets the Tri-Party Agreement milestone date for completion of SST retrieval (M-45-05;
M-45-05-T0S through M-45-05-T09 not constraining), completes waste treatment in 2028, and
includes tank space options to save 3 million gallons of space by 2011.

Case 2 includes risk based SST retrieval within existing DST capacity (completion in 2027),
waste treatment completion in 2028, and includes tank space options to save 0.85 million gallons
by 2011. Under Case 2, SST waste is retrieved as DSTs become available and is not constrained
by funding for SST retrieval infrastructure.

Both Case 1 and Case 2 use the risk-based SST sequence derived from the SST Retrieval
Sequence evaluation. The SST retrieval risk-based sequence was designed using criteria
prioritizing highest risk tanks first, with consideration for limitations of SST waste retrieval
technology. The retrieval sequence considered both airborne and groundwater pathways in

1-1
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Table 1-1. Single-Shell Tank Retrieval Technology Locations and Goals.

Single-Shell Tank
Retrieval
Technology

Location of
Technology Use

Saltcake dissolution

Fluidic mixer

Tank 241-S

Goals

Meet the Tri-Party Agreement Milestone
M-45-03C date of September 30, 2005, for
complete demonstration. [Goals of this
demonstration shall include the retrieval to safe
storage of approximately 550 curies of mobile,
lor liv  lioisotope: 199%ofta

by volume (per DOE Best-Basis Inventory Data,
8/1/2000)].

lank 241-S. )2

Meet the Tri-Party Agreement Milestone
M-45-05A date of September 30, 2006, for
complete retrieval. {Goals of this initial waste
retrieval project shall include the retrieval to safe
storage of approximately 490 curies of mobile,
long-lived radioisotopes and 99% of tank contents
by volume (per DOE Best-Basis Inventory Data,
8/1/2000)].

Confined sluicing/
robotic technology

Tank 241-C-104

Meet the Tri-Party Agreement Milestone
M-45-031 date of September 30, 2006, for
complete construction. [Goals, as specified under
M-45-03F, include demonstration of retrieval to
safe storage of approximately 89 kg of plutonium
which represents approximately 17% of the total
plutonium inventory within the SST system; and
99% of tank contents by volume (per DOE Best-
Basis Inventory Data. 8/1/2000)].

1-3
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20  ETHODOLOGY . ua » /ALUATING DOUBLE-SHELL TANK
SPACE REQUIREMENTS

Completion of the PP mission is dependent on the availability and efficient use of DST space.
The DST space evaluation process provides the projected DST space use, based on specific
as  ptions for the generation of wastes, the composition of wastes, and the operation of tank
farms and waste processing facilities. Three cases :considered to provide an evaluation of
DST space requirements over a range of schedule and process scenarios. The assumptions for
these three cases ¢ ture the engineering inputs or bases supplied by the facilities, based on their
future operational plans (dete ~ ed by bu“~~¢, U.S. Department of Energy directive, Tri-Party
s, ). The™™ ford kv ‘zo T r (HTWOS) delis
usea 1o siumulate e operation of the tank farm system within the constraints of the assumptions
for the three cas

The principal activities contributing waste volume to the DST system are interim stabilization
and retrieval of wastes in SSTs. The projected waste volumes received from interim stabilization
are reviewed annually and are incorporated into all DST space evaluation cases. A risk-based
prior for the retrieval of waste from the SSTs has been adopted as a result of changes to the
Tri-Party Agreement negotiated in August 2000 The process for developing the SST retrieval
sequence with the resulting schedule and projec _ 1 waste volumes are provided in Section 3.0.
The risk-based SST retrieval sequence is incorporated into DST space evaluation Cases 1 and 2,
while the historic SST retrieval strategy of low-volume tanks first is incorporated in Case 3.

2.1 PROCESS DESCRIPTION

The process of updating the DST sp e evaluation begins with the request for updated facility or
project assumptions from each of the operating facilities and projects that will contribute waste
to the DST inventory. The operating facilities and projects provide estimates of volume,
composition, and radionuclide content data for each distinct waste stream to be sent to the DSTs.
In addition to the projected facility waste generation rates, the processing schedules of each of
the plants are factored into the projection. The process followed in preparing a waste volume
projection is shown in Figure 2-1.

2-1
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airborne and groundwater risk value became the basis for juencing the St  waste retrievals
for FY 2008 and beyond, using the HTWOS model. Appendix B details the use of and
background information on the HTWOS model.

3.1.2.1 Groundwater Risk

The analytes used to calculate the groundwater risk comprise mobile, long-lived radionuclides,
specifically 14¢, PSe, PTc, 1, and 2*U. Groundwater risk factors come from the Industrial
scenario in the FEIS. The groundwater risk from a particular radionuclide is calculated as the
product of the analyte activity and its associated risk factor. The overall tank risk is the sum of
the individual radionuclide risks.

3.1.2.2 Airborne Risk

Airborne risk is calculated similarly to the groundwater risk, i.e. the product of the analyte
activity and its associated risk factor. These risk factors come from the intruder dose post-driller
scenario in the FEIS. The analytes used to calculate the airborne risk comprise uranium and
transuranic and other isotopes, specifically americium, curium, niobium, neptunium, plutonium,
tin, thorium, and Bey,

3.1.2.3 Chemical Risk

The analytes used to determine the chemical risk are NO,', NOy, and CrO4".  ae risk for each
analyte is calculated by multiplying its weight inventory by a specific risk fa. r. The overall
risk for a tank is calculated by summing the risks for each analyte. The risk factors come from
the Industrial scenario in the FEIS. The results are splayed for informational purposes and are
not used for prioritizing tank retrievals.

3.13 Performance Criteria and Assumptions

The FY 2001 SST retrieval sequence improves on risk reduction performance over previous
sequence submittals. The performance improvement is derived from the exp¢ ion of risk

co « ation to include all principal contaminants of concern for groundwater, rather than
sty %Tec, and consideration of airborne risk when sequencing the tanks. 1 o Kk
from chemical contamination also was evaluated for informational purposes. Two assumptions
were made in developing the sequence. The first assumption was that the processing of all SST
and DST waste must be complete by 2028. The second assumption was that  eval of
inventory from tanks that are considered or assumed to have leaked begins in FY 2018. This
second assumption has be  implemented to allow for ma ation of leak detection systems as
well as the maturation and demonstration of proposed novel retrieval technologies.

3.1.4 Tank Selection Basis

To have a basis for selecting tanks, certain parameters are set as constraints or initial condition
assumptions. First, five near-term retrieval and technology demonstration tanks (241-S-112,
S-102, S-105, S-106, C-104) were prioritized to be encow :red first in the sequence. The tanks
that are subject to specific Tri-Party Agreement milestones (S-112, S-102, and C-104) were date
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constrained. Tank C-107 was date constrained due to the current design and construction
schedule.

Twenty-one tanks are nearly empty; specific issues prevent prediction of a reasonable retrieval
rate or require other special considerations. They are placed at the end of the sequence to
maintain accurate accounting of work scope and waste inventory. These tanks may be
individually accelerated at such time as technology and programmatic considerations warrant.
The 21 specific tanks are listed in the HTWOS Software Change Summary Form in Appendix A.

The remaining 121 SSTs were ordered in two lists, ranking each tank with respect to airborne
and groundwater risks by decreasing risk order. The logic employed to determine the final SST
retrieval sequence is explained in Section 3.1.5. In this sequence, only 148 tanks are considered
for future retrieval. No new retrieval attempt is assumed for Tank 241-C-106. It was retrieved
by “past-practice sluicing” in FY 1999.

3.1.§ Tank Selection Logic

The logic used to sequence tanks using the airborne and groundwater risk ranking lists are
provided below. Figure 3-1 illustrates the tank selection logic.

1. Use two lists, ranking tanks by decreasing airborne and groundwater risk.

2. Consider infrastructure upgrades and transfer system construction req: ‘ements in the
retrieval sequence development.

3. Tanks considered or assumed to have leaked will not be retrieved before FY 2018.

4. Certain high-sulfate tank retrievals (241-BY-101, (-102, BY-109, TX-112, and
TX-113) will not begin before FY 2018, to improve airborne and gr ndwater risk
reduction versus Waste Treatment Plant processing time.

5. Waste may be retrieved simultaneously from up to seven tanks (Specific to Case 2. ‘
Cases 1 and 3 retrieve simultaneously from up to 16 tanks).

6. Waste from multiple SSTs will be mixed in the staging tanks to incre:  incidental
blending.

After the first six steps are complete, two tanks will be av. able for retrieval — one on the
airborne risk list and the other on the groundwater risk list. To choose between the two lists, one
additional criterion is used. This selection criterion incorporates a balance between sludge
retrieval and saltcake tanks. The HTWOS model preferentially chooses the tank that

cumulative projected LAW glass fraction
cumulative projected HLW glass fraction

will bring the ratio of closest to 1.0. Maintaining this

ratio near 1.0 helps to keep oth the LAW and HLW vitrification facilities fed until the end of
the mission. Preferential retrieval of one waste type over another (all saltcake or all sludge) can
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result in temporary shutdown of either the LAW o1 (LW Waste Treatment Plant, resulting in
processing delays and decreased risk reduction.

Figure 3-1. Logic Used for Tas Selection.

Groundwater List Phase [ constraints Airborne List
Infrastructure upgrade constraints
Decreasing risk Tank integrity restrictions Decreasing risk
Tank 1 Special tanks Ta 1
..lo... ...to...
Tank 121 Tank 121
Select tank to
satisfy LAW and
HLW plants need
(feed/capacity)

Adjust for
high
sulfate
tanks first

FYO01 Sequence

3.1.6 Logic to Select First Three Tanks

Based on the tank selection criteria from FY 1999 and FY 2000 (risk ranking y total curies), the
first three tanks of : retrieval sequence were chosen. These near-term retrievals and
technology demonstrations were not selected based on the Y 2001 risk  kings.

.unks 241-S-112 and 241-S-102 were No. 8 and No. 9 on the FY 2000 priority-ranking
list (based on total curies, highest-to-lowest-value ranking). The highest-ra ing tank was

Tank 241-U-107. However, the U Farm has the worst infrastructure of the SST farms and will
require significant upgrades and new construction. There e no suitable pip nes nearby to
transport the wastes; transporting the wastes to the DST receiver tanks requires construction of
intermediate waste receiver facilities. Electricity and other utilities currently are not available at
the U Farm, and other upgrades are needed as well. These upgrades add substantially to the cost
of a retrieval project in the U Farm. Therefore, Tank 241-U-107 was elimine d from
consideration for near-term retrievals or technology demonstrations. These issues with the

U Farm also eliminated Tank 241-U-108, ranked No. 7 on the FY 2000 priority-ranking list.

Tanks 241-SX-105, 241-SX-103, and 241-SX-102 were ranked No. 3, 4, and 5, respectively, on
the FY 2000 priority-ranking list. These tanks were eliminated from consideration for near-term
retrievals or technology demonstrations because they are located in the SX Farm, which has had
the most historical suspected leaks and spills and has the worst soil contamination of the farms.
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It would be very difficult to test and prove the initial leak  tection systems in this farm. Also,
because of the large number of SX tanks that are assumed to have leaked, all tanks in the

SX Farm are more suspect than tanks in other farms. Tank 241-TX-113, ranked No. 6 in the
FY 2000 priority-ri :ing list, is listed as an assumed leaker and has infrastructure upgrade and
construction issues similar to those of the tanks in U Farm.

Eliminating these tanks from consideration for near-term retrievals or technology demonstrations
left Tank 241-A-101 (ranked No. 2 in the FY 2000 priority-ranking), Tank 241-S-112 (No. 8),
and Tank 241-S-102 (No. 9). Tank 241-A-101 is quite full, and the waste has a high aluminum
content and chemical mix. This waste forms a gel-like material that has been nown to plug

" ss, requiring significantly more dilution in the pipelines. The material in Tank 241-A-101 is
not purely saltcake or sludge, making it less desirable for demonstrations. Given the volume of
waste generation from the retrieval of Tank 241-A-101 and the amount of Df  space available,
use of Tank 241-A-101 would limit the SST Retrieval Project to only one retrieval technology
demonstration.

Tanks 241-S-112 and 241-S-102, when added together, have more contaminants of concern than
Tank 241-A-101, representing a higher combined risk reduction and broader opportunity for
technology assessments and demonstration deployments.  ink 241-S-112 contains mostly
saltcake (with only 2.5 to 5.0 cm [1-2 in.] of sludge 1 the very bottom). Both Tanks 241-S-102
and 241-S-112 contain appropriate early feed for the LAW vitrification plant as well as being
excellent demonstrations tanks. The S Farm is close to the main DST receiver tanks in the

200 West Area, allowing temporary overground lines to be used, and has other necessary
infrastructure in place. Tank 241-S-112 has been si :cted for the first “limits of technology”
demonstration und  Milestone M-45-00B, employing a saltcake dissolution retrieval
technology. Tank 241-S-102 has been selected as the bas ne-planning tank for initial SST
waste retrieval under Milestone M-45-05A.

The criteria for the second “limits of technology” demonstration tank were that it contain mostly

sludge and that it be located in the 200 East Area. Options quickly narrowed to Tank 241-C-104.

Tank 241-C-104 has more plutonium than any other tank (SST or DST), with a total of 89 kg of
plutonium or 16% of the plutonium found in all the SSTs. The waste in Tank 241-C-104 also
contains appropriate feed for the HLW Waste Treatment Plant and currently is nlanned for Initial
Quantity feed delivery. Infrastructure had been installed to support retrieval of .ank 241 L 106,
which is close to Tank 241-C-104; much of that infrastructure also can be used for retrieval of
Tank 241-C-104. Tank 241-C-104 has been selected for the second “limits of technology”
demonstration under Milestone M-45-00B, employing a confined sluicing, robotic retrieval
technology.

3.2 SINGLE-SHELL TANK WASTE RETRIEVAL
AND TRANSFER SYSTEM
3.2.1 Single-Shell Tank Farm Background

The SST farms consist of 149 tanks grouped in 12 tank farms. Six of the SST farms are located
in the 200 East Area, while the remaining six are located in the 200 West Area. To retrieve
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3.2.2 Retrieval Technologies

The SL . ..:trieval Program, and its predecessor organizations, have reviewed and evaluated
numerous technologies for potential application to retrievi of SSTs (RPP-6S 1, Hanford Tank
Initiative/Acquire Commercial Technology for Retrieval Report and Database). Of the many
systems and potential configuration options evaluated, the only system w 1recent experience in
retrieval of SSTs is the traditional approach, “past-practice sluicing.” This system was applied in
the retrieval of Tank 241-C-106 in FY 1999.

To evaluate the potential for cost and/or performance improvements, the prc  ram has elected to
test and deploy several alternative technologies in “near-term” retrieval applications committed
to in Milestone M-45-00A of the Tri-Party Agreement. Below is a brief description of the past-
practice sluicing system and the alternative technology systems that are| nned for deployment
in the first three SSTs planned as retrieval or technology demonstration projects under the
Milestone M-45-00A negotiated agreement.

3.2.2.1 Past-Practice Sluicing

Past-practice sluicing is the introduction of a liquid at high pressures and volumes, typically
recycled supernatant, into the waste matrix to break apart and suspend the solids materials into
the sluicing fluid for subsequent transport out of the tank. The sluicing liquid is introduced
through a nozzle or nozzles inserted through risers on the perimeter of thet . The slurry is
retrieved from the tank by a pump that is lowered thronch an available riser o the slurry pool
formed by the sluicing action on the top of the solids. ..ie pump is lowerec  rementally to the
bottom of the tank as the sluicing action dislodges and suspends the solids.  is system proved
effective in the retrieval of Tank 241-C-106, retrieving an estimated 97% of the solids in the tank
(RPP-6696, Data to Support C-106 Waste Retrieval Determination).

3.2.2.2 Saltcake Dissolution

Saltcake dissolution is the addition of a solvent (primarily water) to a salt waste (primarily
sodium salts) to dissolve the solids; subse: ntly liquid is removed from the 1ik. Several
configuration variations and operations approaches available under this technique are being
evaluated for deployment at the Hanford Site. Controlled addition of the solvent and coordinated
removal of the liquid is planned to minimize the volume of liquid present in the tank and to
reduce the potential for leakage. This has been referred to as the low-volume density gradient
(LVDG) method. This method will be demonstrated in Tank 241-S-112  [INF-2944). An early
“proof-of-concept” test of the LVDG method will be conducted during FY 21 1 in Tank 241-U-
107 in conjunction with planned saltwell pumping efforts under the Interim Stabilization
Program. A Topographical Mapping System will also be monstrated in Te :241-U-107 to
evaluate the effectiveness of the saltcake dissolution process. Efforts are also underway through
the DOE Office of Science and Technology (EM-50) to conduct bench-scale testing of saltcake
dissolution processes in support of tank waste retrieval operations.
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3.2.2.6 Leak Detection, Mitigation, and Monitoring

Tank leak detection technology development and demonstration is underway at the 105-A Mock
Tank Site in 200 East Area. A total of six leak detection technologies are being demonstrated for
their capabilities with respect to early leak detection, locating leaks, and quantifying the volume
of leaks. The six technologies include Partitioning Interwell Tracer Tests (PITT), Electrical
Resistivity Tomograohy (ERT), High Resolution Resistivity (HRR), Cross Borehole
Electromagnetic In iction (CEMI), Cross Borehole Seismic (XBS), and Cross Borehole Radar
(XBR). The new technologies promise to be more se1 “tive to poten ~ " leaks 1ring retrieval
operations by virtue of the fact that they are “volume integrating” rather than point source
measurement techniques. In-tank leak detection technology demonstrations are planned for FY
2002 and will include spectral gamma ray and pressure transducer techniques for determining
interstitial liquid volumes. A leak mitigation technology demonstration is underway at the
bench-scale to conduct “proof-of-concept” tests on Apatite Reactive Zone technology for
sequestering technetium an uranium.

3.2.3 Infrastructure Requirements

The following types of infrastructure hardware are required to functionally support pumping of
solutions/slurries from SSTs:

e Tank-related retrieval systems
~ In-tank hardware and support systems

— Monitoring and control systems for leak detection, mitigation, and retrieval
control '

-~ Jumper/pit upgrades, confinement systems, maintenance features
— In-farm piping to waste receiver DSTs (including waste receiver facilities)
e V ite rerf it

— Facility features including instrumentation, control systems, ventilation, and
personne] features

e New transfer lines (temporary aboveground lines or newly installed lines)
— Connections from SST farms to DSTs or waste receiver facilities

— Connections from waste receiver facilities to DST receivers.
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e Limited physical space is available in the tank farms for snmultaneously performing
construction and retrieval operations.

o Inadequate piping available between tanks within a farm and between tank farms restricts
the number of simultaneous waste transfers that can be made. The presence of
contaminated soil constraints greatly increases the cost of adding more transfer lines to
overcome this limitation.

e The layout of the farms on the Hanford Site restricts the number of simultaneous transfers
that can be made because of the logistics requirements for operating within a tank farm to
effectively monitor and control waste transfers.

o The ability to transfer waste across the Site is constrained by the avail ility of the
SY Farm tanks, the availability of Tank 241-AN-104 to receive slurry transfers, and the
lack of space in the 200 West Area in which to separate liquids from insoluble solids to
enable transfer of supernatants to Tank 241-AN-101.

o SST waste can be ansferred to DSTs only with the proper equipment. The use of DSTs
to store retrieved SST waste may be constrai :d by 1eequipmentir led in the DST.
Not all DSTs are being equipped with the two mixer pumps needed to mobilize insoluble
solids that may be present in some SST waste.

3.3.3 Retrieval Waste Generation

Currently, it is assumed that enough water will be addec ) the SST waste to result in a sodium
concentration <5 M and an insoluble solids loading <10 wt% (HNF-SD-WM-SP-012). Solutions
or slurries that meet these two criteria can be transferred re  bly within the existing waste
transfer system, with limited or no cryst: ization and/or solids settling. Additional liquid will be
added outside the tank to dilute solutions and slurries so the waste can be trar  rred from the
SSTs to the DSTs and, ul nately, to the Waste Treatment Plant. The amount of water that needs
to be added to retrieve and transport waste from a specific SST to a waste receiver facility tank
or DST depends on the composition of waste in that SST.

Retrieval of the apprommately 128,000 m® (33,600,000 gal) of SST wa: produce an
estimated 359,000 m* (94,800,000 gal) of retrieved waste because of th on of retrieval and
transport liquids. This is nearly a three-fold volume increase. The amount of water needed to
retrieve and transport the waste from a specific SST can be adjusted in the future when better
information is available about the waste, the specific transfer routes, and tran  rt phenomena.

3.3.4 Double-Shell Tank Space Utilization

Available DST space was filled with retrieved SST waste tc ** : maximum extent possible
without violating spare space and near-term feed delivery requirements ar  within known
limitations of the DSTs and associated piping systems. Figure 3-4 shows the liquid volume in
each of the 28 DSTs for the duration of the mission. The projected DST space needs for this
scenario are evaluated in Case 2 of the DST Space Evaluation (Section 5.4.2) . 1 depicted in
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Figure 5-6; The available DST space is not fully utilized during the mission because of
bottlenecks created by cross-site slurry-transfer tank allocations.

Actions for optimizing tank use are being reviewed under Milestone M-45-12A of the Tri-Party
Agreement. These actions could free up additional tank space by reducing the number of feed
staging tanks and operational tanks. Other options planne (o be evaluated under

Milestone M-45-12A include identifying options for additional Tri-Party Agreement-compliant
storage for SST retrievals. A study of potential space-saving measures has been performed
(Boyles 2001). A brief discussion of these options is given in Section 5.3 of this document.
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risk-reduction curve. The ideal risk reduction curve for each parameter (airborne, groundwater,
and chemical risk) was developed by sequencing tanks in the order that gave the maximum risk
reduction for the waste volume retrieved. ...e groundwater risk reduction curve for FY 2001
shows that increased risk reduction occurs in the earlier retrievals compared to those for

FY 2000. The chemical risk reduction for FY 2000 was b er than that for FY 2001. The
improved airborne risk reduction and similar groundwater risk reduction result from two factors:
the accelerated retrieval of known and assumed-to-have-leaked tanks and an improved risk
measurement and sequence rationale. Because tank selection was based on radionuclides that
control airborne and groundwater risk, tanks with higher chemical inventories, ut low
radionuclide inventories, were not necessarily retrieved ea er than those with lower chemical
inventories. These figures do not contain risk data for the 21 SSTs placed at the end of the
sequence (those that are nearly empty or that have specific retrieval issues).
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Figure 4-1. Case 1 and 2 Airborne Risk Reduction Versus Volume Retrieved.
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Figure 4-2. Case 1 and 2 Groundwater Risk Redu on Versus Volume Retrieved.

----- Groundwater Risk FY00

09 \ T Groundwater Risk FY01 |
== Grouncwata Risk (o) |

Fraction Groundwater Risk

03 -
0.2 .

01

00 o ce e e e e e . LT .
0 10 20 30 40 50 80 70 80 %0 100

Diluted Volume Retrieved (Mgal}

4-3



'RPP-8554 REV 0

Figure 4-3. Case 1 and 2 Chemical Risk Reduction Versus Volume Retrieved.
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Figure 4-5. Case 2 Groundwater Risk Reduction Over Time.

Figure 4-6. Case 2 Chemical Risk Reduction Over Time.

09 -

0.8 |

[ R4 e .
H —-— Chemical Risk FYO1

08 [ A

05 -

04

03
0.2

|
01,

00 -

4-5




RPP-8554 REV 0

Figure 4-7 illustrates the effect of retrieval balancing. This figure is only representative of the
121 tanks for which HTWOS prioritizes a sequence. Replotting of the data to include all 148
tanks, however, shows no significant difference. Figure 4-7 also illustrates the improvement on
the projected balance of the two glass fractions over the FY 2000 sequence.

Figure 4-7. Cumulative High-Level Waste and Low-Activity Waste Glass Fractions.

Cumulative Projected Glass Fractions

-

o
~

o8,

| e Balancc'F"YZDME
| ——dest Balance i
| a Balance FY 2000

bad
»

Cumulstive Projected LAW Glass Fraction
o
E

Q
-

[} 0.1 0.2 03 04 0.5 o8 (%4 08 0.9 1
Cumulative Projected HLW Glass Fraction

4-6




RPP-8554 REV 0

5.0 DOUBLE-SHELL TANK SPACE EVALUATION

5.1 DOUBLE-SHELL TANK SPACE
EVALUATION ASSUMPTIONS AND
CONSTRAINTS

Three projection cases were evaluated to consider a range of operational assumptions that
determine the impact of changes in the SST retrieval and waste treatment schedule on DST
needs. A complete listing of assumptions for the three projections is presented in Appendix A.
The SST retrieval sequence for FY 2001 is based on the Case 2 projection that incorporates a
risk-based SST retrieval sequence that completes waste vitrification in 2028 and maintains waste
volumes within existing DST capacity. Case 1 and Case 3 incorporate SST waste retrieval
scenarios that require new DST capacity. The assumptions and results are summarized in

Table 5-3, with a more comprehensive listing provided in Appendix A.

S.1.1 Projection Case 1 Assumptions

Assumptions for Case 1 were developed after discussions with the Washington State Department
of Ecology. Assumptions for the Case 1 projection are the same as those used for the Case 2
projection except for the following:

1. The Case 1 projection incorporates the same risk-based SST retrieval sequence as Case 2 but
completes retrieval by 9/30/2018 (Tri-Party Agreement Milestone M-45-05; M-45-05-T0S
through M-45-05-T09 not constraining). Since the purpose of this projection is to determine
the space needed for fixed operational assumptions, the model used for the Case 1 projection
has retrieved the SST wastes using near minimum retrieval durations rather than extending
retrieval durations to avoid overfilling available DST capacity. This SST retrieval schedule
would begin retrieving additional solids (solids beyond those needed as F W feed in
Initial Q1 ity timeframe) in FY 2005. Volumes used for this sequence were calculated
based on tank inventory and composition information available in July 2000. The schedule
and volume information for Case 1 SL . waste retrieval is provided in Appendix G.

2. Tank space options were incorporated to save 3.0 million gallons of space by 2011. The
options used and the space savings are listed below (Boyles, 2001):

o Increasing the fill limit for existing DSTs. This option fills 23 DSTs to 1.2 million gallons
(436 inches) and fills the evaporator feed tank (AW-102) to 1.17 million gallons. Raising the
fill limit for 24 STs creates an additional 1.4 million gallons of storage space.

¢ Decreasing dedicated operational space. It was assumed that the Inactiv  4iscellaneous
Underground Storage Tank wastes could be retrieved to tank AP-108. = ; allowed tank
AW-105 to be used to store concentrated wastes and created an additional 0.85 million
gallons of storage space.
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e Some of the existing concentrated wastes stored in DSTs could be concentrated to a higher
specific gravity. In Projection Case 1, concentrating some of these wastes to a specific
gravity of 1.4 was used to save an additional 0.75 million gallons.

5.1.2 Projection Case 2 Assumptions

The Projection Case 2 incorporates a risk-based retrieval sequence that completes waste
vitrification in 2028 and maintains waste volumes within  sting DST capac ‘. Under this
scenario, SST waste retrieval is completed in 2027. A detailed description of e development of
the SST retrieval sequence is provided in Section 3.0. The SST retrieval sequence for Case 2 is
provided in Section 4.0

In all projection cases, Interim Stabilization is complete in 2004 to meet the Consent Decree
milestone and non-tank farm facility waste generations are based on values provided from
facility management.

The WTP Initial Quantity processing assumptions are based on Bechtel National, Incorporated
contract information. The Balance-of-Mission processing schedule and Waste Treatment Plant
processing rates are calculated to complete waste vitrification by 2028. A more comprehensive
listing of the assumptions is provided in Appendix A. A detailed description of the waste
generators and tank farm facilities is provided in Appendix E.

5.1.3 Projection Case 3 Assumptions

Assumptions for the Case 3 projection are the same as those used for the Case 2 projection
except for the SST retrieval sequence.

The retrieval sequence used for the _.se 3 projection retrieves the tanks with the smaller

1 aining volumes first to meet Tri-Party Agreement milestones for number of tanks started
each year (M-45-05-T05 through M-45-05-T09) while trying to stay within existing DST space
for a longer period of time. The Case 3 pro tion is Tri-Party Agre i except it

( incluc ise 2 risk Isequ. e I '

. ..is sequence is not started until after tanks S-112 and S- 2 have been retrieved. The full-scale
saltcake waste retrieval technology demonstration of tank S-112 is completed by 9/30/2005 to
satisfy Tri-Party  jreement milestone M-45-03C. Wastes from tank S-102 are retrieved by
9/30/2006 to satisfy Tri-Party Agreement milestone M-45 SA. The retrieval of wastes from
tank C-104 starts on 1/16/2008 for all three projection cases. Because the pu ose of this
document is to determine the space needed for fixed operational assumptions, the minimum
retrieval duration was used for retrieving waste from each tank rather than extending the retrieval
duration to avoid overfilling the available tank space. Projection Case 3 inco orates 0.85
million gallons of tank space options by 2011 (decreased dedicated operationai space) and
completes vitrification in 2028. The retrieval sequence for Case 3 also completes SST retrieval
by 9/30/2018 to satisfy Tri-Party Agreement milestone M-45-05. The retrieval sequence for
Case 3 is provided in Appendix H.
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Figure 5-1. Monthly Facility Generations.
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Figure 5-3. Monthly contributions from S.  well Liquid Pumping.
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Figure 5-4. Contributions from Facility Terminal Cleanout.
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The results of a waste volume projection can be used to forecast tank space needs versus time;
forecast the evaporator operation; forecast the needed LAW processing and disposal rates and
HLW processing and storage; analyze tank space issues for aging and non-ag g waste tanks;
predict tank use; or determine the need and schedule for retrievals or cross-site transfers. To
predict tank space needs, a graphic is produced showing tank count versus time, compared to the
available space. Generations and evaporations for the near term (through 2002) are modeled on
a monthly basis, whereas the remainder of the projection is typically modeled on an annual basis.

All projection cases assume that dilute waste will be evaporated to double-shell slurry feed in the
year that it is produced, provided an evaporator is operational. In later parts of the projections
when tank space becomes tight because of processing needs and/or the amount of SST wastes
being retrieved, the evaporator is assumed to operate yearly even if volumes are small, to
minimize waste storage needs. Long-range projection graphics for the three ' )jection cases are
presented in Sections 5.4.1, 5.4.2, and 5.4.3. A tank space requirement graphic has been
included for all three projections. Short range graphics, tank use graphics, and evaporator waste
volume reduction data have been included for the three projection cases.

Other assumptions in the projections that impact tank space are listed below.

e It was assumed that the Tank Farm Contractor will need to use Tanks ~ 11-AN-101,
AN-106, AN-104, and AN-105 for waste management during the same time frame that
Project W-211 is preparing them for use as intermediate feed staging tanks. If the tanks
had to be emptied before the Project W-211 activities began, the impact would be over
3 Mgal.

¢ Some double-shell tanks are nearing the end of their design life. In these projection
cases, it was  sumed that no tanks fail. Emergency space would be used if a failure sss
of a DST should occur. Such a failure reduces the space available for the return of waste
streams to the tank farms and also could impact w.  : feed delivery and processing.
Technology development and demonstration activities are underway to interrogate DST
integrity and seal any leaks that might occur. The DST integrity work is being conducted
at Hanford. The DST leak sealing work is being conducted by Savannah River.

» All three projections assumed that evaporator capacity would be availab >n an annual
basis from FY 2001-2018. A reduction in evaporation capacity during years when space
is tight or when waste receipts are high could result in a tank space sl  age.

The space-saving actions listed above reduce the need for construction of new DST space as was
recommended based on a previous projection, but these actions introduce additional uncertainties
and risks into the overall RPP. If many of these items are not possible, or if waste generations
exceed those used in this projection, it may be necessary to delay Site cleanup activities, delay
Tri-Party Agreement milestones (e.g., saltwell liquid pumping and/or SST retrieval), increase the
waste treatment rate, or build additional tank space to avoid exceeding the available DST space.
A special trade study was completed in FY 2001 to assess the space savings, costs, and risks
associated with many of the space saving alternatives mentioned above (Boyles et al. 2001).

5-10
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The U.S. Department of Energy Office of River Protection has requested that this document
providea’ “of 1 sfers for the next fis inz 1998). Appen” F in this do it
lists all the gains, losses, and transfers for the three projections through FY 2002,

5.4.1 Projection Case 1 Results

The projected tank space needs for the Case 1 projection are shown in Figure 5-5. The projected
tank space needs for the Case 1 projection exceed existing DST capacity by 2 tanks in FY 2010,
by up to 7 tanks in FY 2011, and by up to a maximum of 24 additional tanks 'FY 2016. The
tank space shortage during the period FY 2010-2018 is the result of the delay in the start of waste
treatment and the reduced waste treatment rates compared to the waste treatment assumptions
that were used when the Tri-Party Agreement milestones were initially nego: ed. The waste
treatment schedule used in Case 1 will not free up DST s} fast enough to support a fully
Tri-Party Agreement-compliant SST retrieval schedule without exceeding existing DST capacity.
Options to reduce the tank space shortage include adjusting the SST retrieval schedule to match
available space, increasing the waste treatment rates, and/or building additional DST space.
Costs and schedule estimates to build the additional tanks have been included in Section 5.5.

The retrieval sequence and risk-reduction curves for Case are shown in Appendix G. The
schedule shown in App¢ lix G will not meet Tri-Party A ement milestones M-45-05-T05
through M-45-05-T09 for the number of retrievals to start each year.
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54.2 Projection Case 2 Resulfs

The SST retrieval sequence for FY 2001 and the body of this report are based on the Case 2
projection that incorporates a risk-based SST retrieval sequence to fit existing DST capacity.
The Case 2 projection has extended retrieval durations or delayed the start of additional SST
retrieval starts to prevent overfilling available space. The Case 2 projection incorporates 0.85
million gallons of tank space options by 2011 (decreased dedicated operational space). Tank
space needs for the Case 2 projection are shown in Figure 5-6. The retrieval sequence and risk
reduction curves for Case 2 are shown in Section 4.0.

A spreadsheet summarizing the waste generations, evaporator waste volume reduction, and
processing requirements for the Case 2 projection is included in Table 5-6. The near term tank
use, evaporator, and cross-site transfer information for Case 2 are identical to those presented for
Case 3 and are shown in Tables 5-6 through 5-8.
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5.4.2.1 Aging Waste Tank Space for Case 2

Because the Plutonium Uranium Extraction Plant has been decommissioned, only two aging
waste tanks (Tanks 241-AZ-101 and AZ-102) are required to store existing aging waste.

Waste from Tank 241-C-106 was retrieved to Tank 241-AY-102 in FY 1999. Tank 241-AY-101
will be used to retrieve the SST wastes from Tank 241-C-104 starting in FY 2008.

Space is kept available in one aging waste tank for receiving the contents of a DST in the event
ofatz ' leak (DC™ Order 435.1). This tank ° o could be used to store a HLW (or LAW) return
from the Waste Treatment Plant. In FY 2001, Tank 241-AY-101 is the designated emergency
tank space. Tank 241-AY-101 currently is undergoing a * Kk integrity e " 1ation * tcould
impact its capacity. In FY 2008, Tank 241-AY-101 is used to receive Tank 241-C-104 wastes,
and Tank 241-AZ-101 will be desig ited as the dedicated emergency tank through the end of the
projection. See Appendix E forad iiled description of this space.

A graph of aging waste tank space requirements as a function of time is presented in Figure 5-7.
The uses of each individual aging waste tank for the Case 2 projection are shown in Figure 5-8.

Figure 5-7. Aging Tank Requirements for Case 2.
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5.4.3 Projection Case 3 Results

The Case 3 projection incorporates an SST retrieval sequence that retrieves the tanks with the
smaller remaining volumes first to meet Tri-Party Agreement milestones for number of tanks
started each year while trying to stay within existing DST space for a longer period of time.
Since the purpose of this projection is to determine the space needed for fixed operational
assumptions, the model used for the Case 3 projection has retrieved the SST wastes using near
minimum retrieval durations rather an extending retrieval durations to avoid overfilling
available DST ¢: acity. The Case 3 projection incorporates 0.85 million gallons of tank space
options by 2011 (decreased dedicated operational space). The retrieval sequence and risk
reduction curves ir Case 3 are shown in Appendix H.

Projectt tank space needs for the Case 3 projection are shown in Figure 5-9. The projected tank
space needs for the Case 3 projection exceed existing DST capacity by 4 tanks in FY 2012, by up
to 8 tanks in FY 2013, and by up to a maximum of 67 additional tanks ir Y 2018. Since the
Case 3 projection does not evaporate retrieved SST waste after the retrieval of S-106, more space
is required compared to the Case 1 projection.

Options to reduce the tank space shortage are listed in Section 5.3 and include adjusting the SST
retrieval schedule to match available space, increasing the waste treatment rates, and/or building
additional DST space.
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5.4.4 Interpretation of Short-Range Projection Results

This section provides an interpretation of detailed short-range projection results, applicable to all
three projection cases. These figures are intended to be used for near-term planning. This
section presents certain information in the form of graphics. A number of these graphics show
12 months of historical operations and 24 months of projected operations. Most of the vertical
axes represent thousands of gallons of waste generated.

In the computer simulation, facility waste streams are routed to a receiver tank. A tank fill
graphic shows the filling of the receiver tank and is on the same page as the facility waste
generation graph of the waste stream it receives. The tank fill graphic shows the rate at which a
specific tank is filled with waste. Usually when a receiver tank is full, was s transferred to a
holding tank. This waste is either evaporated or stored for future disposal. For every transfer out
of a tank, there is a corresponding receipt of the same volume into another tank or facility. For
every evaporation out of a tank there is a corresponding receipt of the more concentrated waste
in the receiving tank and an increase in the condensate from the 242-A Evaporator being sent to
the Liquid Effluent Retention Facility.

The accuracy of this projection is directly related to the facility-supplied assumptions. Some of
the major assumptions are listed below.

e Process operating schedules define the planned dates of plant operations or deactivation
activities. These assumptions are consistent with the RPP program planning. Volumes
and schedules for the various Hanford facilities for the three projection cases are
presented in Appendix E.

» Plant waste generation assumptions define the volume and type of waste that will be
generated by the plants. These assumptions result from an analysis of recent waste
generation history and future plans specified by © " ‘s. Most waste stream volumes
are projected based on historical data and/or facility-supplied operating schedules.
Section 5.2 includes a comparison of actual waste receipts to the facility waste generation
targets for October 1999 to June 30, 2001.

Tank roles and waste routings define the use of tanks in the system. For example, a tank will be
designated to act as the receiver of the Plutonium-Uranium Extraction Plant facility
miscellaneous waste (Tank 241-AW-105), while other tanks will store concentrated waste.

Figure 5-10 shows the role of each k for a period of four years. Note that if there are several
transfers in or out of a tank in one month, no fluctuation in the tank level may appear. This is
because the graphic program plots tank levels as of the last day of the month, and changes
occurring during the month are not: own. The projected tank inventories and tank space usage
for all three projections as of September 2003 are included in Table 5-5.
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Table 5-5. Projected Tank Use on 09/2003.

S.4.4.1 Non-Aging T'ank Space

In later parts of the projections whe
and/or the amount of SST wastes b

Liquid | Souas | Total .
. t fo
Tank (Kgal) | (Kgal) | (Kgal) Comment/Projected Use for Tank as of 09/2003
Notes: DN/PT = dilute non-complexed waste/
°‘°5‘C c _ exant rate wast PFP TRU solids.
= compexant concentrate waste. DN/SL = dilute non-complexed waste/
CC/SL complexant con e/ solids. .
CC(TRU) = lexant trate ¢ anic solids.
(TRU) = ‘\::ar:tz exant concentrate transurant DSS = double-shell slurry.
_ ’ DSSF = double-shell slurry feed.
cp _ c?ncentrated phosphate waste. NCAW/SL = neutralized current acid waste/
DN = dilute noncomplexed waste. s s
D e e wastefdilute PD = PUREX decladding sludge.
DN/PD = dilute non-complexed waste/ PUREX PUTTC = ll::x.:mum Uranium Extraction

tank space becomes tight because of processing needs
ig retrieved, the evaporatc s assumed to operate yearly to

minimize waste storage needs and to decrease the volume of re...eved SST waste. Tank space
pinches occurring between FY 2001 and FY 2018 (Figure 5-11 ire caused by a combination of
factors, including the following:

Saltwell liquid pumping (SST interim stabilization) volumes are pumped by the end of
FY 2003 and two tanks in the 200 East Area are available to receive saltwell liquid

The number of intermediate staging tanks used to stage wastes for Initial Quantity
processing (Tanks 241- AN-101, AN-102, AN-105, AP-104, and AP-101)

The large volume of SST waste retrieved beginning in f “2005

The decision not to operate the Grout Facility, which ha~ =liminated an early means of
freeing up DST space

The decision not to consolidate neutralized current acid aste solids, which have
increased the DST space needs from 2001 on.

Figures 5-12, 5-13, 5-14, and 5-15 show the detailed operation of all the DST waste tanks for the

three projections during the near term.
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Table 5-8. Cross-Site Transfer Schedule for the Three Projections

1.

2.
3.

Date for Receiver Tank | Volume (Kgal) Comments
Cross-site

T 1wzuw AP-107 ~500 DN/DC-salt well liquia ana N

112001 AP-1vo ~>w  IDN/DC-salt well liquid and DN

1172001 AP-102 ~500  |DN/DC-salt well liquid and DN

2/2002 AP-102 ~500  |DN/DC-salt well liquid and DN

8/2002 AP-102 ~500 L.. .« salt weli nquid and DN.

LI LUV | AI=1V0 ] ~&JIV lUlVIU\a'Sml weill HLIUIU alld L7IN
Notes:

DN dilute noncomplexed waste.

DN/DC dilute noncomplexed/dilute complexed waste.

Additional Notes for Tables 5-7 and 5-8:

Double-shell slurry feed waste is stored on top of the solids in Tanks AW-103 and AW-104 to free up other
tank space that is needed later in the projection for intermediate feed staging tanks.

Some evaporator campaigns could be accelerated.

The evaporator campaign and cross-site schedules are the same for projection Cases | and 2. Tank AP-107 is
used to stage dilute waste for evaporation.

See Figure 5-11 for dilute receiver tanks, evaporator waste volume reduction, and the
242-A Evaporator operating schedules for the Case 2 and 3 projections.

Based on the 5 Mgal/year treatment capacity for the Effluent Treatment Facility, the Effluent
Treatment Facility should have no problem processing the projected evaporator condensates
through 2018. There should be sufficient Liquid Effluent Retention Facility and DST space for
storage of Hanford facilities-generated waste and condensates between FY 2001 and the end of
2018, provided the following:

The 242-A Evaporator schedule is achieved

The amount of condensate sent to the Liquid Effluent Retention Facility does not grossly
exceed the 1.15 gal condensate/gallon waste volume reduction far ir

Facilities stay within their respective generation limits
No unexpected waste receipts are received in the DSTs.

Tank farm outages due to construction projects do not prohibit timely evaporator support.
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55 PROJECTED TANKNEL_ 3

5.5.1 Case 1 Projected Tank Needs

The Case 1 projection will retrieve SST wastes through FY 2009 without exceeding available
space. Bv FY 2( ) it will be necessary to begin retrieving SST tanks faster to meet the retrieval
of all SS wastes by 2018. This causes the projected DST space need to exceed available space:

e By two tanks by the end of FY 2010

e By up to seven tanks total by the end of FY 2011

¢ By up to ten tanks total by the end of FY 2012

¢ By up to twenty-four tanks total by the end of FY 2016.

The Initial Quantity tended order wastet mentwilll pro sing DST waste until
approximately 2020, and very little SST retrieval waste could be processed, which accounts for
the large number of additional tanks that would be required. If the Tri-Party Agreement-
compliant SSTr ieval schedule is to be met, and the waste treatment throughput and startup
cannot be increased, additional DSTs will have to be built. Table 5-9 shows the schedule,
number of DSTs to be started, and funding requirements. For Case 1, two tanks are needed by
the start of FY 2010.

5.5.2 Case2 Projected Tank Needs

Case 2 was built on the assumption  at no new tanks would be built, and all retrieval activities
would occur within the existing DST capacity. For Case 2, no new tanks are needed.

§.5.3 Case 3 Projected Tank Needs

The Case 3 projection will retrieve SST wastes through FY 2011 without exceeding available
space. By FY 2012 it will be necessary to begin retrieving SST tanks faster to meet the retrieval
of all SST wastes by 2018. This causes the projected DST space need to :ceed available space:

¢ By four tanks by the end of FY 2012

» By up to eight tanks total by 1e end of FY 2013

» By up to fourteen tanks tota y the end of FY 2014

¢ By up to sixty-seven tanks t il by the end of FY 2018,

The Initial Quantity extended order waste treatment will be processing DST waste until
approximately 2020, and very little SST retrieval waste could be processed, which accounts for
the large number of additional tanks that would be required. If the Tri-Party Agreement-
compliant SST retrieval schedule is to be met, and the waste treatment throughput and startup
cannot be increased, additional DSTs will have to be built. Table 5-9 shows the schedule,
number of DSTs to be started, and | 1ding requirements. For Case 3, for ianks are needed by
the start of FY 2012.
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62 DOUBLE-SHELL TANK SPACE
EVALUATION

Recent schedule slippages in the waste treatment start date and decreases in the waste treatment
rate in the RPP Project Integration Office guidance received in March 2000 (PIO 2000) have
impacted the amount of space in DSTs that will be available for SST retrieval. The delay in the
start of LAW processing and the lower waste treatment rates have decreased the space available
for SST retrieval. The retrieval and dilution of Tank 241-SY-101 in FY 2000 to resolve the
safety issue has further decreased the space available for SST retrieval. This year the Case 1
projection incor, -ated a risk-based SST retrieval sequence and completes retrieval of all SSTs
by 9/30/2018 (Tri-Party Agreemeni [ilestone M-45-05; M-45-05-T0S through M-45-05-T09 not
constraining) and exceeded available space in FY 2010-2023.

Options to reduce the tank space shortage include adjusting the SST retrieval schedule to match
available space, increasing the waste treatment rates, and/or building additional DST space.
Costs and schedule estimates to build the additional tanks have been included in Table 5-9.

The projected tank space shortage maybe avoided by a combination of the following options (see
Table 5-2 for a more complete listing):

e Delay retrieval of SST wastes (would require renegotiation of Tri-Party Agreement
milestones)

o Do not allow the return of wastes from the Waste Treatment Plant to DSTs
o Allow addition of wastes to early feed tank headspace
o Accelerate the treatment of waste

o Establish terms for waste treatment that will support the ri-Party Agreement-compliant
SST retrieval volumes

e Delay the SST interim stabilization effort

e Construct new DSTs.
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(Letter 99-AMPD-006 to R. . Hanson, Fluor Hanford, Inc.), U.S. Department of
Energy, .. :e of River Protection, . .ichland, Washington, April 1.

WHC 1996a, “Federal Facility Agreement and Consent Order Change Control Form,” Change
Number M-60-95-03, Westi ;house Hanford Company, Richland, Washington, July 3.

WHC 1996b, “Federal Facility Agr nent and Consent Order Change Control Form,” Change
Number M-50-95-01, Westi  house Hanford Company, Richland, Washington, July 3.
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APPENDIX A

AS¢ TIONS MA RIX AND SCENARIO DEFINITIONS FOR
2001 SINGLE-S ELL TANK RETRIEVAL SEQUENCE
Al ) DOUBLE-SHELL TANK SPACE EVALUATION

A1.0 ASSUMPTI NS MATRIX

Table A-1 is the assumptions matrix for the three projection cases. Differences in assumptions

among the three ca:  have been highlighted in the table.

A2.0 HTWOS MODEL SCEN RIO AND SOFTWARE CHANGE SUMMARY
FORMS

Table A-2 is the software change summary form for the SST retrieval case.

A3.0 REFERENCES

HNF-SD-WM-ER-029, 2000, Operational Waste Volume Projection, Rev. 26A, CH2M HILL
Hanford Group, Inc., Richland, Wash _:on.

HNF-SD-WM-SP-012, 2001, Tank arm Contractor Operation and Utilization Plan, Rev. 3,
prepared by Numatec Hanford Corporation for CH2M HILL Hanford Group, Inc.,
Richland, Washington.
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C2.0 SAMPLE CALCULATIONS

i = analyte

AF; = analyte airborne risk factor fmrem/Ci]

GF; = analyte groundwater risk factor [mrem/(Ci*mL)]
CF; = analyte chemical risk factor [Risk/(kg*mL)]

C; = analyte inventory (Ci)

K; = analyte inventory (kg)

C2.1 Groundwater Risk

Groundwater Risk = Z (GF, -C,)

i="c.. ™y

C2.3 Airborne Risk

Airborne} k= Y (AF,-C))

=88y, 82 Th

C2.3 Chemical Risk

Chemical Risk= ) (CF,-K;)

i=NO;...Cr0;

C3.0 SINGLE-SHELL TANK RISK RANKINGS

Table C-2 lists the risk ratings for the single-shell tanks as of October 1, 2000.

C4
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Table C-2. Tank Risk Rankings. (5 sheets)

Risk Rankings - Prepared from Best Basis Inventory 10/01/2000 by Ted Hohl

Waste Ground Percent
Volume Water Ground Ground Airborne
July 2000 Risk Water Water Risk Airbo Airbomne
[kgal] [mrem/mL] Rank Risk [mrem] Rank Risk
8.77E+02 3.66E+08 95 0.17% 4. 16E+05 34 0.59%
4.10E+01 . 7.42E+08 78 0.34% 5.86E+05 24 0.83%
3.71E+02 2.02E+09 40 0.92% 3.86E+05 37 0.55%
2.30E+01 1.02E+08 120 0.05% 7.4TE+05 21 1.06%
5.10E+01 6.98E+08 82 0.32% 3.77E+06 5 5.35%
1.25E+02 1.13E+08 68 0.52% 2.40E+06 6 3.41%
6.83E+02 2.25E+08 108 0.10% 3.53E+05 40 0.50%
3.00E+01 3.29E+08 101 0.15% 2.37E+06 7 3.37%
1.12E+02 1.17E+09 66 0.54% 8.17E+05 19 1.16%
8.00E+00 7.05E+08 80 0.32% 8.93E+05 17 1.27%
1.13E+02 1.07E+09 71 0.49% 2. 10E+06 9 2.98%
3.20E+01 1.18E+08 118 0.05% 1.99E+03 142 0.00%
5.90E+01 1.63E+08 113 0.07% 5.44E+04 106 0.08%
3.71E+02 3.67E+08 94 0.17% 5.82E+04 102 0.08%
1.58E+02 2.04E+08 110 0.09% 2.52E+04 121 0.04%
1 'E+02 7.09E+08 79 0.32% 1.50E+04 132 0.02%
1.65E+02 3.40E+08 99 0.16% 3.29E+04 118 0.05%
9.40E+01 3.64E+08 96 0.17% 2.81E+03 139 0.00%
1.27E+02 1.68E+09 53 0.77% 3.85E+04 113 0.05%
246! 2 2.27E+08 106 0.10% 1.37E+05 70 0.19%
2.37E+02 9.57E+08 75 0.44% 1.83E+05 58 0.26%
3.30E+01 8.40E+07 122 0.04% 1.22E+03 144 0.00%
2.90E+01 4.15E+06 135 0.00% 1.12E+05 82 0.16%
2.70E+01 3.80E+06 136 0.00% 1.94E+04 126 0.03%
5.10E+01 4.20E+06 134 0.00% 3.43E+04 116 0.05%
5.00E+01 1.37E+06 141 0.00% 3.66E+04 114 0.05%
4,30E+01 1.08E+09 70 0.50% 2.00E+05 56 0.28%
9.60E+01 1.24E+08 117 0.06% 1.52E+05 65 0.22%
7 E+01 2.94E+08 102 0.13% 3.36E+05 42 0.48%

9.30E+01 2.50E+09 30 1.15% 4.38E+05 31 0.62%

Percent Chemical

Risk
[kg/mL]
2.82E+
6.59E+
1.23E+10
2.85E+08
1.81E+09
1.33E4
1.95E4
7.19E+08
9.55E+
1.13E+08
2.20E+09
5.72E+08
8.04E+08
4 55E+09
4.35E+09
1.54E+09
1.92E+09
1.03E+09
6.43E+
4 97E+
4.92E+09
6.80E+08
1.58E+09
1.19E+09
2.43E+09
2.44E+09
5.94EH
5.15E+09
1.16E+10
1.39E+10

Percent

Chemical Chemical

Rank
22
74
58
134
108

55

41
125

63
140
102
128
123

87
112
107
122

75

82

83
127
111
120

76
79
59
52

Risk
1.40%
0.33%
0.61%
0.01%
0.09%
0.66%
0.97%
0.04%
0.47%
0.01%
0.11%
0.03%
0.04%
0.23%
0.22%
0.08%
0.10%
0.05%
0.32%
0.25%
0.24%
0.03%
0.08%
0.06%
0.12%
0.12%
0.29%
0.26%
0.57%
0.69%

Long-lived mobile

Radionucl s*
[Ci} Percent

9.92E+02 4.40%
4.31E+01 0.19%
2.50E+02 1.11%
1.01E+01 0.04%
6.97E+01 0.31%
1.16E+02 0.52%
8.05E+02 3.57%
3.35E+01 0.15%
1.53E+02 0.68%
9.59E+01 0.43%
1.19E+01 0.05%
1.70E+00 0.01%
2.05E+00 0.01%
4.20E+00 0.02%
4 61E+00 0.02%
6.96E+00 0.03%
1.98E+01 0.09%
3.58E+00 0.02%
5.02E+01 0.22%
2.27E+01 0.10%
1.24E+02 0.55%
1.08E+01 0.05%
3.24E-01 0.00%

3.29E-02 0.00%
3.25E-02 0.00%

1.21E-02 0.00%
1.73E+01 0.08%
6.77E+00 0.03%
1.77E+01 0.08%
4.22E+01 0.19%

0 AdY v5$8—ddd
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SST

Tank
BX-105
BX-106
BX-107
BX-108
BX-109
BX-110
BX-111
BX-112
BY-101
BY-102
BY-103
BY-104
BY-105
BY-106
BY-107
BY-108
BY-109
BY-110
BY-111
BY-112
Cc-101
C-102
C-10
C-104
C-105
C-1C
C-107
C-108
C-109
c-110
c-111

Table C-2. Tank Risk Rankings. (5 sheets)

Risk Rankings - Prepared from Best Basis Inventory 10/01/2000 by Ted Hohl

Waste Ground Percent

Volume Water Ground ' >und Airborne

July 2000 Risk Water Water Risk Airborme Alrborne

[kgal} [mrem/mL) Rank isk [mrem]) . —nk k

5.10E+01 2.19E+08 109 0.10% 2.49E+05 48 0.35%
3.80E+01 1.64E+08 112 0.08% 9.78E+04 89 0.14%
3.45E+02 1.36E+09 61 0.62% 9.20E+04 91 0.13%
2.60E+01 2.00E+08 111 0.09% 4.75E+03 136 0.01%
1.93E+02 1.70E+09 52 0.78% 1.53E+04 130 0.02%
2.07E+02 1.14E+09 67 0.52% 8.75E+04 95 0.12%
1.62E+02 1.04E+09 73 0.48% 4.06E+04 112 0.06%
1.65E+02 9.71E+07 121 0.04% 1.02E+05 87 0.14%
3.87E+02 3.56E+09 18 1.63% 1.37E+05 70 0.19%
2.77E+02 2.37E+08 36 1.09% 1.13E+05 81 0.16%
4.00E+02 2.97E+09 24 1.36% 2.22E+05 52 0.32%
3.26E+02 2.42E+08 32 1.11% 2.15E+Q5 54 0.31%
5.03E+02 1.96E+09 45 0.90% 4.31E+05 33 0.61%
5.62E+02 3.93E+09 14 1.80% 1.25E+05 76 0.18%
2.66E+02 1.88E+09 49 0.86% 4.94E+04 109 0.07%
2.28E+02 1.63E+09 ‘54 0.75% 5.78E+04 103 0.08%
2.90E+02 3.98E+09 12 1.82% 7.54E+04 98 0.11%
3.98E+02 2.84E+09 27 1.30% 9.08E+04 94 0.13%
4.59E+02 5.57E+09 6 2.55% 1.80E+05 59 0.26%
2.91E+02 2.96E+09 25 1.36% 5.99E+04 101 0.08%
8.80E+01 8.15E+08 77 0.37% 1.00E+06 15 1.42%
3.16E+02 1.24E+07 132 0.01% 6.12E+06 2 8.69%
1.98E+02 1.63E+09 55 0.75% 4.51E+06 4 6.40%
2.63E+02 5.40E+09 7 2.47% 9.25E+06 1 13.13%
1.34E+02 1.30E+09 63 0.60% 1.04E+06 13 1.48%
7.40E+01 2.63E+08 104 0.12% 541E+04 107 0.08%
2.57E+02 1.21E+09 64 0.55% 2.16E+06 8 3.07%
6.60E+01 1.85E+07 131 0.01% 2.44E+03 141 0.00%
6.60E+01 5.73E+08 88 0.26% 1.08E+05 83 0.15%
1.78E+02 4 88E+08 90 0.22% 5.47E+04 105 0.08%

5.70E+01 4.04E+08 93 0.19% 1.75E+05 61 0.25%

Percent Chemical

Ris
[kgh
8.571
6.83I
7.75E+09
3.92EH
1.98EH
2.06E+1
8.76EH
4.06E+09
1.96E-
1.11EA
2.30E-
3.70E+
1.35E-
2.24EA
2.52E+
3.08EA
1.29€EH
2.72E+10
2.16E4
9.42E+10
1.38E+09
3.56E+09
1.34E+09
5.40EH
2.48E+
217E+08
3.61EH
4 94E+08
4 28E+08
2.25E+09
2.27E+08

Percent
al Chemical
sk

57 0.43%
4] 0.34%
69 0.38%
133 0.02%
106 0.10%
39 1.02%
64 0.44%
88 0.20%
40 0.97%
61 0.55%
30 1.14%
14 1.84%
53 0.67%
34 1.11%
26 1.25%
92 0.15%
56 0.64%
23 1.35%
36 1.07%
1 4.68%
115 0.07%
91 0.18%
117 0.07%
78 0.27%
96 0.12%
137 0.01%
20 0.18%
130 0.02%
131 0.02%
100 0.11%
136 0.01%

Long-lived mobile
Radionuclides*
[Ci] Percent
1.33E+01 0.06%
9.72E+00 0.04%
7.59E+01 0.34%
6.16E+00 0.03%
1.37E+01 0.06%
4.40E+01 0.20%
1.18E+02 0.53%
2.55E+00 0.01%
3.136+02 1.39%
2.75E+02 1.22%
3.43E+02 1.52%
2.28E+02 1.01%
1.53E+02 0.68%
4 66E+02 2.07%
1.57E+02 0.69%
1.29+02 0.57%
2.57E+02 1.14%
2.24E+02 W%
4.16E+02 35%
2.86E+02 1.27%
4.44E+01 0.20%
1.06E+01 0.05%
2.16E+02 0.96%
1.58E+02 0.70%
9.00E+01 0.40%
3.00E+01 0.13%
1.11E+02 0.49%
6.41E-01 0.00%
3.32e+01 0.15%
3.57E+01 0.16%
3.14E+00 0.01%

0 AJY ¥9$8—ddd
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SST

Tank
C-112
C-201
C-202
C-203
C-204
S-101
$-102
S$-103
S-104
S$-105
S$-106
$-107
$-108
S-109
S$-110
S-111
S$-112
SX-101
S$X-102
SX-103
SX-104
SX-105
SX-106
SX-1
SX-108
SX-109
SX-110
SX- |
SX-112
SX-113
SX-114

Table C-2. Tank Risk Rankings. (5 sheets)
Risk Rankings - Prepared from Best Basis Inventory 10/01/2000 by Ted Hohl

Waste Ground Percent

Volume Wat Ground Ground Airbome Percent Chemical
July 2000 Risk Water Water Risk Airbome Alrbome Risk

[kgai] [mrem ] Rank Risk [m J Rank Risk [kg/mL]}
1.04E+02 4.04E+09 11 1.85% 1.97E405 57 0.28% 1.28E+09
2.00E+00 4.31E+05 148 0. % 1.27E+05 75 0.18% 1.80E+
1.00E+00 2.00E+05 149 0.00% 3.46E+04 115 0.05% 1.34E+
5.00E+00 9.95E+05 146 0.00% 2.64E+04 120 0.04% 4.06E+07
3.00E+00 5.14E+05 - 147 0.00% 3.37E+02 146 0.00% 1.63E+07
4 27E+02 3.37E+09 20 1.54% 6.62E+05 22 0.94% 6.49E+1
4.92E+02 3.20E+09 21 1.51% 237EH05 50 0.34% 2.34E+10
2.37E+02 1.99E+09 42 0.91% 2.50E+05 47 0.35% 2.28E+
2.94E+02 1.60E+09 57 0.73% 4 39E+05 30 062% 1.68E+
4.56E+02 3.13E+09 22 1.43% 1.22E+05 77 0.17% 5.31E+
4. 79E+02 2.41E+09 33 1 % 7.54E+04 97 0.11% 4.92E+
3.76E+02 2.34E+09 37 1.07% 1.58E+06 1 224% 2.85E+10
4 32E+02 2.71E+09 29 1.24% 5.81E+05 26 0.82% 5.02E+1
5.07E+02 2.76E+09 28 1.26% 9.13E+04 23 0.13% 2.63E+10
3.90E+02 3.49E+09 19 1.60% 5.84E+05 25 0.83% 6.20E+
4.72E+02 1.45E+09 59 0.67% 4. 78E+04 110 0.07% 3.65E+10
5.23E+02 4 63E+09 10 2.12% 2.14E+05 55 0.30% 5.61E+10
4.48E+02 57E+09 58 0.72% 7.84E+05 20 1.11% 9.01E+10
5.14E+02 6.23E+09 3 2.85% 3.99E+05 35 0.57% 5.34E+
6.34E+02 6.45E+09 2 2.95% 5.63E+05 27 0.80% 5.26E+
4.46E+02 2.38E+09 35 1.09% 8.86E+05 18 1.26% 4.29E+
6.37E+02 7.66E+09 1 3.51% 1.05E+06 12 1.49% 3.15E+
3.97E+02 3.77E+09 16 1.73% 4 35E+05 32 0.62% 3.71E+
1.04E+02 3.52E+08 97 C % 3.94E+05 36 0.56% 8.57E+09
8.70E+01 6.99E+08 81 0.32% 2.98E+05 44 0.42% 1.69E+1
2.50E+02 1.04E+09 74 0.48% 4 82E+05 29 0.68% 2.43E+1
6.20E+01 3.46E+08 98 0 % 3.65E+05 39 0.52% 4.98E+09
1.22E+02 5.99E+08 86 0.27% 5.32E+05 28 0.76% 9.80E+09
1.08E+02 461E+08 91 0.21% 3.50E+05 41 0.50% 8.65E+09
3.10E+01 6.81E+06 133 0.00% 2.98E+03 138 0.00% 1.61E+08

1.81E+02 6.81E+08 83 0.31% 3.33E+05 43 047% 1.60E+10

Percent

Chemical Chemical

ank

118
146
149
144
147
3
28
32
47
7
10
21
9
24
4
15
5

2

6

8
12
18
13
66
48
27
81
62
65
138
49

sk
0.06%
0.00%
0.00%
0.00%
0.00%
3.22%
1.16%
1.13%
0.84%
2.64%
2.44%
1.41%
249%
1.31%
3.08%
1.81%
2.79%
4.47%
2.65%
261%
2.13%
1.56%
1.84%
0.43%
0.84%
1.21%
0.25%
0.49%
0.43%
0.01%
0.78%

Long-lived mobile
Radionuclides®
[Ci] Percent
1.09E+02 0.48%
3.02E-02 0.00%
1.04E-02 0.00%
8.90E-02 0.00%
4 91E-02 0.00%
2.74E+02 1.21%
4.82E+02 2.14%
2.29E+02 02%
5.52E+01 0.25%
3.49E+02 1.55%
2.81E+02 1.25%
1.22E+02 0.54%
3.07E+02 1.36%
4,25E+02 1.89%
3.29e+02 1.46%
3.84E+02 1.70%
5.57E+02 2.47%
1.53E+02 0.68%
7.22E+02 321%
7.45E+02 3.30%
2.36E+02 1.05%
8.90E+02 3.95%
4 38E+02 1.95%
1.21E+01 0.05%
1.36E+01 0.06%
7.06E+01 0.31%
2.05E+01 0.09%
3.15E+01 0.14%
2.03E+01 0.09%
1.78E-01 0.00%
4 55E+01 0.20%

0 AT $568—ddd
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SST

Tank
SX-115
T-1
T-102
T-103
T-104
T-105
T-106
T-107
T-108
T-109
T-110
T-111
T-112
T-201
T-202
T-203
T-204
TX-101
TX-102
TX-103
TX-104
TX-105
TX-106
TX-107
TX-108
TX-109
TX-110
TX-111
TX-112
TX-113
TX-114

Table C-2. Tank Risk Rankings. (5 sheets)

Risk Rankings - Prepared from Best Basis Inventory 10/01/2000 by Ted Hohl

Waste Ground Percent
Volume Wa Ground Ground Alrborne Percent
July 2000 Risk Water Water Risk Airbome Alirborne
[kgal] [mre | Rank Risk nrem] Rank Risk
1.20E+01 7.99€+07 124 0.04% 1.84E+06 10 2.61%
1.02E+02 1.85E+09 50 0.85% 5.93E+05 23 0.84%
3.20E+01 5.97E+08 87 0.27% 2.74E+04 119 0.04%
2.70E+01 8.22E+07 123 0.04% 1.74E+05 62 0.25%
3.17E+02 1.36E+08 115 0.06% 1.49E+05 67 0.21%
9.80E+01 1.38E+09 60 0.63% 1.38E+05 69 0.20%
2.10E+01 4.34E+07 127 0.02% 4. 80E+03 135 0.01%
17 02 2.48E+09 31 1.13% 1.14E+05 79 0.16%
4 40E+01 4.05E+07 128 0.02% 1.31E+04 133 0.02%
5.80E+01 2.48E+07 129 0.01% 1.05E+04 134  0.01%
3.69E+02 1.26E+08 116 0.06% 1.14E+05 79 0.16%
4 46E+02 8.49E+08 76 0.39% 2.71E+05 45 0.38%
6.70E+01 1.04E+08 119 0.05% 5.20E+04 108 0.07%
2.90E+01 J1E+06 145 0.00% 6.64E+04 99 0.09%
2.10E+01 13E+06 144 0.00% 1.51E+04 131 0.02%
3.50E+01 1.25E+06 143 0.00% 1.98E+04 125 0.03%
3.80E+01 35E+08 142 0.00% 1.55E+04 129 0.02%
8.70E+01 3.37E+08 100 0.15% 2.71E+05 45 0.38%
2.17E+02 1.36E+09 62 0.62% 5.74E+04 104 0.08%
1.57E+02 5.08E+08 89 0.23% 1.89E+04 127 0.03%
6.50E+01 2.93E+08 103 0.13% 1.34E+05 73 0.19%
6.09E+02 3.82E+09 15 1.75% 1.50E+05 66 0.21%
3.41E+02 2.29E+09 38 1.05% 9.17E+04 92 0.13%
3.60E+01 6.89E+07 125 0.03% 1.52E+03 143 0.00%
1.34E+02 6.72E+08 84 0.31% 2.42E+04 122 0.03%
3.84E+02 1.18E+09 65 0.54% 1.79E+05 60 0.25%
4.62E+02 2.39E+09 34 1.10% 1.05E+05 85 0.15%
3.706+02 2.01E+09 41 0.92% 3.34E+04 117 0.05%
6.49€+02 3.95E+09 13 1.81% 1.59E+05 64 0.23%
6.07E+02 5.77E+09 4 2.64% 1.08E+05 83 0.15%

5.35E+02 2.95E+09 26 1.35% 1.32E+05 74 0.19%

Chemical
Risk

[kg/mi

2.74E+yy
1.37E+09
7.04E+08
4.06E+08
4 83E+09
1.50€E+09
2.54E+08
1.74E+09
7.86E+08
1.02E+08
5.14E+09
1.47E+10
2.22E+09
2.51E+09
1.27E+09
2.11E+09
2.65E+09
6.62E+09
1.14E+10
8.10E+09
3.95E+09
3.19E+10
1.79E+10
2.11E+09
6.78E+09
7.29E+09
2.30E+10
1.80E+10
3.30E41
173E4 |
2.54E4 |

Percent

Chemical Chemical

ank
93
118
126
132
84
113
135
110
124
141
80
50
101
95
119
105
94
73
60
68
89
17
44
104
72
70
31
43
16
45
25

Risk
0.14%
0.07%
0.03%
0.02%
0.24%
0.07%
0.01%
0.08%
0.04%
0.01%
0.26%
0.73%
0.11%
0.12%
0.06%
0.10%
0.13%
0.33%
0.56%
0.40%
0.20%
1.58%
0.89%
0.10%
0.34%
0.36%
1.14%
0.89%
1.64%
0.86%
1.26%

Long-lived mobile
Radionuclides*
[Ci] Percent
3.20E+00 « 1%
2.50E+01 0.11%
1.30E+01 0.06%
3.37E+00 0.01%
1.96E+00 0.01%
1.56E+02 0.69%
4.05E-01 0.00%
6.52E+01 0.29%
6.38E-01 0.00%
9.23E-01 0.00%
1.03E+00 0.00%
2.24E+01 0.10%
2.91E+00 0.01%
5.13E-02 0.00%
3.92E-02 0.00%
6.08E-02 0.00%
6.47E-02 0.00%
1.60E+01 0.07%
1.48E+02 0.65%
5.16E+01 0.23%
3.17E+01 0.14%
4.16E+02 1.85%
2.33E+02 1.03%
3.96E+00 0.02%
6.81E+01 0.30%
1.14E+02 0.51%
2.54E+02 1.13%
2.13E+02 0.95%
4.33E+02 1.92%
6.52E+02 2.89%
3.18E+02 1.42%
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Tank
TX-115
TX-116
TX-117
TX-118
TY-101
TY-102
TY-103
TY-104
TY-105
TY-106
U 1
U 2
u 3
U 14
U-105
U-106
107
U-108
U-109
U-110
U-111
U-112
U
U ?
U
U-204

Table C-2. Tank Risk Rankings. (5 sheets)

Risk Rankings - Prepared from Best Basis Inventory 10/01/2000 by Ted Hohl

Waste Ground Percent

Volume Water Ground Ground Airborne Percent
July 2000 Risk Water Water Risk Alrborne Alrbome
[kgal] ‘en Rank Risk [mrem] Rank Risk
5.68E+02 3.56E+09 17 1.63% 1.40E+05 68 0.20%
6.3 +02 2.25E+09 39 1.03% 1.21E+05 78 0.17%
6.26E+02 1.97E+09 43 0.90% 1.03E+05 86 0.15%
2.86E+02 1.61E+09 56 0.74% 5.37E+06 3 7.62%
1.1 +02 2.36E+08 105 0.11% 9.95E+04 88 0.14%
6.40E+01 2.12E+07 130 0.01% 3.18E+03 137 0.00%
1€ +02 1.93E+09 486 0.88% 1.61E+05 63 0.23%
4 30E+01 6.14E+08 85 0.28% 4.41E+04 111 0.06%
23 +02 1.05E+09 72 0.48% 2.37E+04 123 0.03%
21 +01 1.45E+08 114 0.07% 2.54E+03 140 0.00%
2.50E+01 6.47E+07 126 0.03% 9.50E+04 90 0.13%
3.29E+02 1.90E+09 47 0.87% 3.72E+05 38 0.53%
3€ 02 1.83E+09 51 0.84% 2.36E+05 61 0.34%
1.2 w02 4 55E+08 92 0.21% 1.568E+04 128 0.02%
3.31E+02 4 85E+09 9 2.22% 9.78E+05 16 1.39%
2.26E+02 2.97E+09 23 1.36% 1.04E+06 13 1.48%
4,08E+02 5.32E+09 8 2.44% 2.21E+05 53 0.31%
4 68E+02 5.59E+09 5 2.56% 1.36E+05 72 0.19%
4.19E+02 1.90E+09 a8 0.87% 6.26E+04 100 0.09%
1.86E+02 1.13E+09 69 0.52% 2.38E+05 49 0.34%
3.29E+02 1.97E+09 44 0.90% 8.38E+04 96 0.12%
4.90E+01 2.27E+08 107 0.10% 2.08E+04 124 0.03%
5.00E+00 2.92E+06 138 0.00% 5.63E+01 147 0.00%
5.00E+00 2.81E+08 139 0.00% 2.08E+01 149 0.00%
3.00E+00 3.07E+06 137 0.00% 3.03E+01 148 0.00%

3.00E+00 1.38E+06 140 0.00% 6.72E+02 145 0.00%

Chemical
isk

kg
2.9¢ 0
1.40E+10
2.28E+10
1.28E+10
2.11E+10
1.09E+09
4.65E+09
1.49€E+09
2.14E+09
1.40E+08
1.77E+09
1.88E+*
2.16E+"
5.47E+09
2.10E+
1.33E+*
1.66E+10
4 37E+10
2.31E+°
2.46E+(
2.88E+"
5.38E+08
8.06E+0Q7
8.06E+07
4,04E+07
1.39E+07

Percent

Chemical Chemical

Rank
19
51
33
57
37

121
85
114
103
139
109
42
35
77
38
54
48
11
29
97
20
129
142
142
145
148

Ri
1.48%
0.69%
1.13%
0.64%
1.05%
0.05%
0.23%
0.07%
0.11%
0.01%
0.09%
0.84%
1.07%
0.27%
1.04%
0.66%
0.82%
2.17%
1.15%
0.12%
1.43%
0.03%
0.00%
0.00%
0.00%
0.00%

Long-ived mobile
Radionuclides*
(o] Percent
3.92E+02 1.74%
2.38E+02 1.06%
2.03E+02 0.90%
1.78E+02 0.79%
7.23E+00 0.03%.
8.64E-01 0.00%
3.11E+01 0.14%
1.39€+01 0.06%
5.00E+01 0.22%
1.13E+01 0.05%
8.66E-01 0.00%
2.62E+02 1.16%
2.04E+02 0.91%
3.87E+01 0.17%
4.11E+02 1.82%
3.41E+02 1.561%
1.10E+03 4.89%
6.24E+02 277%
3.17E+02 1.41%
1.54E+01 0.07%
2.70E+02 1.20%
2.18E+00 0.01%
3.44E-02 0.00%
3.35E-02 0.00%
2.15E-01 0.00%
1.66E-02 0.00%
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APPENDIX D

ADDITIONAL DOUBLE SHELL TANK SPACE
EVALUATION MODELING ASSUMPTIONS
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Table D-2: Waste Generation (Kgal/yr) Spreadsheet
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Table D-3. Draft Transfer and Evaporator Campaign Schedule through 12/2002. Transfers, cross-sites, and evaporator campaigns

needed if Tank AP-102 is used to receive SWL from A-101 and AX-101 in addition to BY farm waste, cross-sites from SY-102,
andn cellaneous waste through 9/2002 (SN-650 Alternative). A-101 and AX-101 pumping restart 7/15/2001. Dates will vary
depending on wastes receipts.

Transfer or Event Start Date Volume Comment
(K

SY-102 to AP-108 6/15/2001 ~ 470 Cross-site to support salt well liquid pumping.

AP-106 to AP-108 6/25/2001 ~ 528 Must emptvy AP-106 to receive AP-102; drawdown limit 94 Kgal

AP-102 to AP-106 6/28/2001 ~1040 Empty AP- 2 to serve as dilute receiver 6/ 2001 to 9/30/2002.

AP-107 to AW-102 8/6/2001 ~ 950 Empties tank AP-107 to receive waste trans  from tank AP-102; stages waste for
Evaporator Campaign 02-1 (starts late in 12/2001).

AP-102 to AP-107 8/28/2001 ~ 550 Need space in tank AP-102 to make room for a cross-site in September 2001.

SY-102 to AP-102 9/2001 ~ 500 Cross-site to support salt well liquid pumping.

AP-102 to AP-107 ]| ~ 560 Need space in tank AP-102; tops off tank AP )7 for characterization; can’t transfer
remainder of tank AP-102 to tank AP-108 because AP-108 is still full.

Evaporator Campaign late 12/2001 Must evaporate waste in AW-102 to make room for waste transfer in 1/2002.

02-1 Concentrated waste sent to tank AP-103.

AP-108 to AW-102 112002 ~1100 Must empty AP-108 so that waste from AP-102 can be transferred to AP-108 in February

: 2002. Evaporation of waste already in projection.

AP-102 to AP-108 2/2002 ~1000 Need space in tank AP-102 to receive cross-site waste.

SY-102 to AP-102 3/2002 ~ 500 Cross-site to support salt well liquid pur  ng.

AW-106 to AP-103 4 R TBD Remove concentrated waste from AW-1uo prior to Evaporator Campaign 02-2 (starts
5/2002).

Evaporator Campaign 5/2002 Concentrated sent to tank AW-103 and AW-104.

02-2

AP-107 to AW-102 5/2002-8/2002 ~1100 Need space in tank AP-107 for waste transfer in 9/2002.

AP-102 to AP-107 9pnmy ~1000 Empties AP-102 to receive SY-101 (10/2002 to 12/2002)

AW-106 10 AW-103 and | 82vus-9/2vue TBD Remove concentrated waste from AW-106 prior to Evaporator Campaign 03-1 (starts

AW-104 10/2002).

Evaporator Campaign 10/2002 Concentrated waste sent to AW-104 and AN-106.

03-1

SY-101 to AP-102 1172002 TBD Cross-site contents of tank SY-101 to make room for S-112 retrieval waste. Assume the
volume of saltcake and heel left in SY-101 will be ~ 303 Kgal.

SY-102 to AP-108 12/2002 TBD

0 ATY ¥S58—ddd
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Table D-4. Saltwell Volumes and Flushes Updated for the 2001 DST Projections
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Table D4. Saltwell Volumes and Flushes Updated for the 2001 DST Projections

0°.°°°..7,.°.2,7-‘mv,ﬂGOUZ;@U:,Q,N;F‘T-!@M:Y.&.H
L TEEe U oL B o S

180

134

:rrw..ﬂa

2 i A
1”0.0..000.“00“‘0.”0,1:0ﬂ i..OTOru.ﬂfffOﬂ

’ UOWUOTOTGTIU!TWUTOTUOTUI Poneln

O.O.G.OM-U.OWUOMO..D!HO.OONZ.ONO.O.ﬂwn-ﬂwuﬂwﬂ..‘T 7Hw

MNW

s

. i -
UQOOGWONDO.OOGD.OOOWlﬂn.BOO_ﬂW.O.a.clu“u“zn

R TR
.o~

MOIUOHHONDOMGGWDGOO”GOOWO..&OOWOO:7”“5&

O S i . L
(Ll A Al Tl L ¥ -] ]

e 8

TiﬂﬂﬂﬂOUOOGGGOOOTﬂﬂOOF.B J7ﬂnh

‘428

D-7



RPP-8554 REV 0

Table D-4. Saltwell Volumes and Flushes Updated for the 2001 DST Projections
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Table D4. Saltwell Volumes and Flushes Updated for the 2001 DST Projections
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Table D-4. Saltwell Volumes and Flushes Updated for the 2001 DST Projections
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APPENDIX E
GENERAL FACILITY DESCRIPTIONS
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E1.0SINGLE-SHELL TANKS

Figure E-1. Simplified Schematic of Current and Planned Routings.
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E2.0 DOUBLE-SHELL TANKS

Information in this appendix briefly describes the facilities and projects pertinent to the Case 2
projection and includes facility operating dates, waste generation volumes, waste volume
reduction factors, flushes, and othe1r ertinent assumptions. Assumptions unique to the Case 1
and Case 3 projec ns are describea 1n Section 5.1. This information has been summarized for
each of the three cases in the Assumptions Matrix which is in Table A-1. The spreadsheet for
the Case 2 projection (Table 5-7) lists the waste generations for each year for facilities that
presented a range of waste generation rates (e.g., T-Plant varied from 4 to 19 Kgal/year during
the period from fiscal year 2001 through 2018). Some waste additions to double-shell tanks
(DST) require a flush after the transfer has been completed. If a flush is required, it is reported
in the followi: ionsa " inT "le A-1.

. .is year the Operational Waste Volume Projection (OWVP) and Single-Shell Tank (SST)
Retrieval assump' as have been integrated into a single document. In the 2000 version of
HNF-SD-WM-ER-029 (Revision 26A) of the OWVP document, 1.14 million gallons of space
have been designated as emergency space. However, the tank farm contractor also has been
requested to pro' le the capability to receive up to one tank of waste returns (either low-activity
waste [LAW] or high-level waste [HLW]) from the waste treatment plant on an emergency basis
(Taylor 1999). Accordingly, 1.14 million gallons of space has been reserved for the possibility
ofa LAW or HLW turn (this space is labeled as “LAW/HLW Return” in S¢  ion 3.20).

E2.1 BPLAN '"WASTE ENCAPSULATION AND STORAGE FACILITY

B Plant was constructed in 1945 to recover plutonium by the bismuth phosphate process.
B Plant deactivation was completed in fiscal year (FY) 1998 and B Plant will not be sending any
future waste to tank farms (McGuire 2000).

The Waste Encapsulatior  d Storage Facility’s current mission is to receive and store the
cesium and strontium capsules manufactured at the Waste Encapsulation and Storage Facility
safely and in comnliance with all applicable rules and regulations (Brist 2001). Waste projection
estimates for the  iste Encapsulation and Storage Facility varied from 0 to 20 Kgal/year. If the
integrity ofaca]  :is lost, up to 90 Kgal of waste could be transferred to the tank farms. For
all three projection cases the Waste Encapsulation and Storage Facility is not expected to be
sending any waste to the tank farms.

E2.2. 242-AEV ’ORATOR A} ' LIQUID EFFLUENT RETENTION FACILITY

The 242-A Evaporator was restarted on April 15, 1994. The 242-A Evaporator’s mission is to
concentrate dilute tank farm waste. To understand the projection model for the

242-A Evaporator, understanding the waste flow during evaporator operation and the simulation
model is necessary. During operation, waste from the dilute holding tanks is transferred into the
evaporator feed tank (tz2 * AW-102). Waste in the feed tank then is transferred to the

242-A Evaporator for boil-down. Major assumptions for the evaporator operation are listed as
follows:

E-4
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This projection model assumed that the 242-A Evaporator would operate in a “linked
run” process mode (Guthrie 1993). A “linked run” is continuous operation of the

242-A Evaporator, made possible by simultaneously transferring waste from the DSTs to
the Evaporator feed tank (ta AW-102).

Four months is required from the time a holding tank is filled with dilute waste before the
waste can be evaporated (Von Bargen 1995). This period allows time for sampling and
analysis in accordance with 2 Evaporator data quality objective (DQO), documentation,
and facilitv preparation. Al' rojections assumed that evaporator campaigns could be no
less than months apart. Some of e projected evaporator campaigns included two
tanks of dilute waste for evaporation in a single campaign. Campaign scheduling should
be limit« !0 two campaigns per year with a maximum of two tanks per campaign.

. ~evious projections assun | that the 2.._ ‘A . saporator would require a 1-year outage
for maintenance and or upgrades every 10 years based on a 10-year design life of the
242-A Evaporator (Miskho 1990). or the 2001 projection cases, a 1-year outage in FY
2004 will not be required. Completion of the facility life extension upgrades can be
accomplished with approximately 6 months of outage time each year during FYs 2002,
2003, and 2004 (Smith 2001). These outages generally will not require that the
evaporator campaigns be constrained to 6 months apart. At the request of the Liquid
Waste Processing Facilities, 1is document will supply projected annual campaign
schedules to assist in the scheduling of upgrade activities.

The desired waste volume reduction for each 242-A Evaporator campaign is determined
by boil-down studies, computer simulation, and/or process control sampling. The
concentration of waste increases after each pass through the Evaporator until it reaches a
concentration level consistent with engineering studies. The waste volume projection
model of the 242-A Evaporator operation used in these projections cases produced
double-shell slurry feed with a specific gravity of 1.41 (concentrated waste with a
specific gravity of 1.36 to 1. have been produced). After about 50 percent of the volume
evaporates, the concentrated waste is transferred to the evaporator receiver tank (Tank
AW-106). If additional evaporation is required, the waste in tank AW-106 is transferred
back to the evaporator feed tank (tank AW-102). At the end of a campaign, the waste is
in Tank AW-106. At a later date the concentrated waste is transferred from tank AW-106
to another DST holding tank.

The Liquid Effluent Retention Facility Basin 42 has a 7.8-million-gal storage capacity
(Basin 42) for evaporator process condensate (Smith 2001).

The ratios of process condensate sent to the Liquid Effluent Retention Facility for every
gallon of waste volume reduction for Evaporator Campaigns 99-1 and 00-1, was 1.15 and
1.14, respectively. This projection used a value of 1.15 gal of condensate per gallon of
waste volume reduction (Smith 2001). Because the Effluent Treatment Facility has a
capacity of approximately 5 Mgal/year for condensate (Bowman 2000), the Effluent
Treatmer Facility capacity was assumed to not limit future evaporator operations.
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The maximum monthly waste volume reduction during Evaporator operation should be
approximately 1,400 Kgal/month based on the new steam boiler capacity (Smith 2001).

An average evaporation rate of 330 gal/month was used in this simulation, taking into
consideration the following:

—~ The 242-A Evaporator historical processing rates
— Down time between campaigns

— Waste characterization

— St: 'ng and tank transfers.

The simulation used in this projection evaporates all dilute waste to a concentrated
interim storage form in the same year that a tank has been filled. This assumption is valid
if the evaporator is operating and the yearly waste generation rate has not exceeded the
annual waste volume reduction limit of the evaporator. Historically, dilute waste was
concentrated to near the aluminate boundary, which would produce concentrated waste
with aspe  ic gravity ranging from 1.3 to 1.67. However, it has been noted that all the
DSTs currently on the Flammable Gas Watch List (i.e., tanks with safety concerns related
to hydrogen build up) have specific gravities greater than 1.4 (Reynolds 1994). To avoid
creating conditions that will put other tanks on the Flammable Gas Watch List, all future
waste concentrations will be limited to a specific gravity of 1.41 unless additional
technical evaluation shows flammable gas will not build up (Fowler 1999 and Mulkey
1997).

The waste volume projection model of the 242-A Evaporator operation used in OWVP
reports through 1994 typically produced double-shell slurry feed with a specific gravity
of 1.50 to 1.55. Reducing this waste to a specific gravity of 1.41 increases waste storage
volumes by approximately 22 to 35 percent, depending on the chemical composition of
the waste. Although the evaporation limit for concentrated waste is a specific gravity of
1.41, the first five evaporator campaigns in shown in Table E-1 (94-1 through 97-1)
produced concentrated waste with a specific gravity close to 1.3 (Guthrie 1997a).
Evaporator ¢ >a'-197-2 did eva] ate waste to a specific gravity of approxit y 1.4,
This document projects DST needs based on the evap.  ion of waste to a spec....
gravity limit of 1.41.

The waste volume reductions achieved by the 242-A Evaporator since its restart in 1994
are summarized in Table E-1.

The life of the 242-A Evaporator will be extended through the end of 2018
(Schaus 2001). The evaporator condenser replacement will be completed in 2004 and all
evaporator upgrades will be completed by 2006.

Evaporator certification training runs before evaporator operation will add approximately

50 Kgal to tank farms and 50 Kgal to the Liquid Effluent Retention acility and will
occur biyearly (Guthrie 1997b). The training run in April 1995 added - . Kgal tc ... [s.

E-6
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E2.4 EFFLUENT TREATMENT FACILITY

The Effluent Treatment Facility started operation in November 1995 to process the stored
evaporator condensate from the Liquid Effluent Retention Facility, newly generated evaporator
condensate, and aqueous waste water containing low specific radioactivity (Wagner 1996).
Treated effluent is discharged to the State-Approved Land Disposal Site, north of the 200 West
Area. This site was chosen to allow itium to decay away before migrating groundwater reaches
the Columbia River. The Effluent Treatment Facility does not remove tritium because no
feasible production-scale tritium removal technology presently exists. Because the Effluent
Treatment Facili has a capacity to treat 24 Mgal/year, including 5 Mgal/year of condensate
from the evaporator (Bowman 2000), Effluent Treatment Facility capacity should not limit future
evaporator operations. The Effluent T tment Facility should not send any waste streams to
DSTs.

E2.S PLUTONIUM FINISHING PLANT

The Plutonium F ishing Plant (PFP) is a facility in the 200 West Area that houses the processes
and supporting operations for the fo »wing (Hirzel 2001):

Stabilization of plutonium residues by muffle furnace calcination

Stabilization of plutonium s¢ 1tions by magnesium hydroxide precipitation process
Shipping, receiving, and storage of special nuclear materials

Analytical and development laboratories

Effluent treatment facilities for wastewater and radioactive liquid waste streams.

Anenvir lent npact statement (EIS) was issued for public comment in November 1995
covering the PFP facility stabilization and clean out. The waste volume projections are based on
the preferred alternatives identified in the EIS for facility cleanout and stabilization. Based on
current PFP opera  ns, the magnesium hydroxide precipitation process and the laboratories are
the only liquid waste ‘:nerators. The magnesium hydroxide precipitation process removes
plutonium from | cess feeds and the laboratories generate an intermittent waste stream based
on analytes used in routine laboratory procedures.

Waste volun  for the baseline planning case were developed from existing production :
schedules. All projection cases projected that PFP stabilization and clean out would generate 35
Kgal of additional waste from 2001 through 2005 (Hirzel 2001). The waste volume reduction
factor to evaporate PFP waste to do'  le-shell slurry feed is 81 percent (Sederburg 1995). Flush
volumes for PFP stabilization waste streams is 22 percent (flushes of waste transfer lines from
PFP to Tank 244-TX, from Tank 244-TX to Tank 244-S, and from Tank 244-S to Tank SY-102).

The percent solids experienced in past PFP waste generations are as follows (Barrington 1991):

e % Solids Plutonium Reclamation Facility waste 3.5%
e % Solids in Remote Mechanical C Line waste 4.4%
¢ % Solids in laboratory waste 4.5%.
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E.2.6 Plutonium Uranium Extra on facility

The Plutonium Uranium Extraction UREX) Facility was used to separate irradiated N Reactor
fuel into plutonium nitrate, uranyl nitrate hexahydrate, neptunium nitrate, and waste products.
The main processing operations inv: /ed dissolution of cladding and irradiated fuel, solvent
extraction, and conversion of pluton m nitrate to plutonium oxide. Acid recovery, solvent
treatment systems, and off-gas treatment supported the major processes.

The PUREX deactivation was completed in FY 1997 and the waste transfer system has been
deactivated. However, condensate is collected in the PUREX main stack catch tank
(216-A-TK-2) and the Number 2 Filter catch tank (V11-1). This accumulation could result in
appro.  ately 5K | of dilute waste beir ~ transferred to tank farms once per year (Eiholzer
1.

All three projection cases projected 5 Kgal/year of waste additions from PUREX. Based on the
average waste composition presente for PUREX waste, the waste volume reduction factor for
evaporation of P EX waste to double-shell slurry feed is 99 percent (Sederburg 1995). Flush
volumes for PUREX waste streams are 10 percent.

E.2.7. 222-S Laboratory

The 222-S Labo ory is a dedicated laboratory facility that currently provides analytical
chemistry services in support of Hanford Site processing plants and tank characterization.
Emphasis at the laboratory is on supporting the waste management processing plant,
environmental monitoring progg  ,~ k ” ns, the 242-A Evaporator, the Waste Encapsulation
Storage Facility, the Plutonium Finishing Plant (PFP), and research activities. Most of the
radioactive liquid waste generated at the laboratory complex originates from analytical activities
performed within the 222-S Laboratory in support of tank characterization (Borneman 2001).
Radioactive and radioactive hazardous (mixed) waste generated by the 222-S Laboratory is
discharged to the 219-S Waste Han« ng Facility. Dilute, noncomplexed waste currently is being
transferred via pipeline to Tank SY: )2. The projected waste generation rate for the 222-S
Laboratory was 10 Kgal/year for FY 2001 through 2018 for all projection cases (Borneman
2001). Based on the waste composition presented for 222-S Laboratory waste, the waste volume
reduction factor for evaporation of 222-S Laboratory miscellaneous waste to double-shell slurry
feed is 99 percent (Sederburg 1995). The flush volume for 222-S Laboratory waste streams s

22 percent.

E.2.8. SALT WELL LIQUID PUMPING

Saltwell liquid pumping will occur for SSTs containing 50,000 gal or more of drainable
interstitial liquid. imping is scheduled to stop when the output rate decreases to 0.05 gal per
minute. Saltwell liquid pumping assumptions for all three projection cases are as follows:

o The drainable porosity was reevaluated in 1999 based on actual pumping experience and
core sample analytical results (Field and Vladimiroff 1999). This reevaluation reduced
the average saltcake drainable porosity to 25 percent and the average sludge drainable
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The 99-percent retrieval rate is base on the goal established in the M-45 series of the Tri Party
Agreement of retrieving 99-percent or more of the waste from the SST system. The Tri-Party
Agreement requires the SST waste to be retrieved to the limits of the technology applied. The
Tri-Party Agreement includes a formal process for DOE to request a change to this limit based
on demonstrations of technology and retrieval performance risk assessments. Demonstrations
are planned and will be evaluated for both saltcake and sludge-type SSTs. Once these
demonstrations are completed, a more accurate retrieval effectiveness value can be selected.

The retrieval and transfer of Tank C-106 solids to Tank AY-102 was completed in FY 1999.
Approximately 194 Kgal of solids were retrieved into Tank AY-102. Retrieving the remainder
of the waste from the SSTs will consist of trievir~ approximately 11.5 Mgal of sludge and 20.7
Mgalof tcake INF-EP-0182-148, 2000). Dilution of these solids for retrieval and
processir— T ‘tsinato’ ' retrieved vo' 1 of approximately 102 Mgal
(HNF-SL-WM-SP-012, 2001). Saltcake would be diluted to 5 M sodium and sludge will be
diluted to 10 weight-percent solids. A further assumption is that all solids will be removed from
the SSTs.

Case 3 (Tri-Party Agreement-compliant) is meant to project DST needs based on established
Tri-Party Agreement milestones (Consent Decree milestones for saltwell liquid pumping), RPP
planning, and the most realistic operational assumptions (described in Section 3.0 of this
document). The near-term SST retrieval schedule for the Case 3 projection was based on
retrieving waste from Tanks S-112, S-102, and C-104 by the end of FY 2006. Details of these
retrievals areas follows:

o Waste from Tank S-112 wor 1 be retrieved by September 30, 2005, to satisfy Tri-Party
Agreeme Milestone M-45-03C (saltcake dissolution demonstration).

¢ Waste from Tank S-102 wo' | be retrieved by September 30, 2006, to satisfy Tri-Party
Agreement Milestone M-45-05A (first full-scale retrieval).

o Waste frc | Tank C-104 would be retrieved by September 30, 2006, to satisfy Tri-Party
Agreement Milestone M-45-031 (robotic technology demonstration).

The remaining S§ retrieval sequence for the Case 3 projection was created to retrieve the
smaller vo' ies of waste from SSTs first to meet the Tri-Party Agreement milestones for the
number of tanks started each year while trying to stay within the available DST space for a
longer period of time.

The as-retrieved volumes for the rer 1ining SST waste are shown in the spreadsheet for the
Tri-Party Agreement-Compliant Case (Section 5.1 of this document) and are based on retrieval at
5 M sodium. The retrieval sequence, durations, and volumes for both Case 1 and Case 3
projections are shown in Appendix G and H.

E2.10 T PLANT

The T Plant’s primary mission is decontamination and treatment of radiologically and chemically
contaminated waste and equipment located throughout the Hanford Site (McDonald 1997).

E-12
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T Plant also provides inspection and repackaging services to various Hanford Site facilities. The
2706-T Low-Level Decontamination Facility (where equipment with low-level contamination is
decontaminated) is an approved decontamination facility that commenced operation in
September 1994. Limited 221-T canyon decontamination activities (primarily tank farms
long-length contaminated equipment) were initiated in 1995.

T Plant has adopted decontamination techniques (ice blasting and CO, decontamination systems)
that have reduced liquid waste generations from those reported previously. Dilute,
non-complexed wastes collected at T Plant during decontamination, repackaging, or condensate
collection, currently are being transported to the 204-AR vault via tanker truck. This waste
contains approximately 5 volume percent solids (McDonald 1997). Projected T Plant waste
generations were based on a combination of anticipated work loads and actual observed
generation rates. T Plant tank systems have been determined to contain Toxic Substances
Control Act . SCA)-regulate polychlorinated biphenyls (PCB) in the solids. The liquid fraction
is at or below detection limits (Barmettlor 2001). Negotiations are in progress with the U. S.
Environmental Protection Agency and the Washington State Department of Ecology on TSCA
applicability to the DSTs. This projection assumed that T Plant waste would be transferred to
the DST system. Based on information supplied by T Plant engineers (Barmettlor 2001), the
projected volume for T Plant is 20 Kgal in FY 2001 decreasing to 3 Kgal/ year by FY 2008. The
exact waste volume generation projected for each year is shown in the spreadsheet for Case 3 in
Section 5.1. All three projection cases used the same generation rates. The waste volume
reduction factor for evaporation of T Plant miscellaneous waste to double-shell slurry feed is

99 percent (Sederburg 1995). Flush volumes for T Plant waste streams are 22 percent.

E2.11 TANK FARMS

Currently, 28 DSTs are used to receive, store, and evaporate the liquid waste generated at the
Hanford Site facilities to an interim waste form. The interim waste form (e.g., double-shell

sl y feed) is stored in tank farms awaiting processing and vitrification for final disposal. Tank
Farm waste generation sources and operat al considerations are listed in Sections E2.11.1
E2.11.2 for the a; g and non-aging waste tanks. Tank Farm waste generations are primarily
from line, cross-site, and air-lift circulator flushes.

E2.11.1 Double-Shell Tanks r Aging Waste

Four of the DSTs (AY and AZ farms) are designated as aging waste tanks and were designed to
store high-heat waste (e.g., neutralized current acid waste or waste containing high-heat loads
caused by the presence of *°Sr or *'Cs). The aging waste tanks are equipped with condensers
and air-lift circulators. The condensers handle the vapors from primary tank vent systems when
hot liquid is present. Condensates are collected in catch tanks (e.g., Tank AZ-151) and returned
either to an aging waste tank or to a dilute receiver tank. The air-lift circt 1tors aid in
suspending neutra ed current acid waste solids and in heat removal. Air-lift circulators require
periodic flushing (approximately once a week) to prevent clogging when they are operating.
When the air-lift circulators are not operating, flushing is less frequent.

E-13



RPP-8554 REV 0

The following assumptions for aging waste tank operation are used in all three projections.

Aging waste tanks can be used for storing dilute non-aging waste.

No additional aging waste will be produced by the Hanford Site facilities. However,
certain waste containing high levels of **Sr or '*’Cs may require storage in aging waste
tanks because of their radioactivity. Any HLW returns to DSTs during the balance of
mission processing will be stored in three aging waste tanks.

All SST solids retrieved from Tank C-106 were stored in aging waste Tank AY-102 in
FY 1999 because of their hi  heat content.

Tank AY-102y e 200 _Jst Area dilute receiver for noncomplexed
waste through 1 AY-102 currently is being used to store the solids
retrieved from Tank C-106.

E.2.11.2 Double-Shell Tanks for Non-Aging Waste

The remaining 24 DSTs are called non-aging waste tanks and, in accordance with applicable
operational and waste segregation policies, are used to store waste that does not contain
high-heat loads. The following assumptions apply to non-aging waste ta  operation.

Caustic will be added to four non-aging waste tanks in FYs 2001 and 2002 to mitigate
low caustic conditions in the tanks. Table E-3 summarizes those additions (Carothers
2001).

Current operational tank us¢ r this projection is summarized in Table E-4. Projected
tank use is covered in Sectic 3.

The TRU solids in Tank SY-102 will be retrieved into Tank AW-105 starting in FY
2011. The neutralized cladding removal waste solids in Tank AW-105 were not
combined with the solids in Tank AW-103 in this projection.

Flushes are generated during the receipt of waste transfers either from tanker trucks or
after tank to tank transfers. Percent flushes are included with the facility generation
assumptions.

Tank AP-108 currently is receiving tanker truck shipments via the 204-AR waste
unloading facility from T Pl tand 300 Area.

Tank AP-108 will be used to receive saltwell liquid in 200 East Area (Vladimiroff 1999).
Tank AP-102 will be used temporarily to receive saltwell liquid in the 200 East Area
from June 2001 until October 2002 because Project W-314 work on the AW-A and AW-
Bval' pitsp ~ stransfers to Tank AP-108. Tank SY-102 will receive saltwell
liquid in the 200 West Area.
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respectively. The target rate set for waste generated from tank farms was 10 Kgal/month.
All three projection cases estimated that tank farms would generate 10 Kgal/month or
120 Kgal/year to cover transfer line and air-lift circulator flushes and chemical additions.
The waste volume reduction for evaporation of these flushes to double-shell slurry feed
was 99 percent (Sederburg | 15).

¢ Cross-Site Transfers. All projection cases assumed the cross-site transfer line would
continue to be available to allow cross-site transfer of saltwell liquid, facility generations,
DST solids from Tank SY-102, and/or SST solids. A cross-site outage from
February 1, 2003, to January 1, 2004, is planned to connect the cross-site line to the AN
tank farm. All waste containing solids is assumed to be transferred cross site via the new
line. which has inline pumps ) Tank AN-104. Without operable cross-site lines many of
the ..i-Party Agreement (and/or _onsent _ scree) milestones involving 200 West Area
waste could not be met.

All three projection cases assumed that approximately 35 Kgal of water would be needed to
flush after each cross-site transfi  From 2001 through 2003, approximately two to three
cross-site transfers would be needed each year to accommodate the volume of saltwell liquid
being pumped. Based on the projected cross-site testing and transfers anticipated, a pumping
volume of 70 Kgal/year was projected for FY 2001 through 2003. All three projection cases
used the same volumes for cross-site transfer line tests and flushes. The waste volume
reduction for evaporation of these flushes to double-shell slurry feed was 99 percent
(Sederburg 1995). The projected tank fill limits and considerations are as follows:

o Tank Fill Limits For Cases 2 and 3 (except for special tank fill considerations):

— AY, AZ Tanks: 1000 Kgal
- T kAW-102: 1128 Kgal
— All other DSTs: 1144 Kgal

o The special tank fill considerations used to simulate tank transfers in this projection are
- Ta SY-102, 1,082 Kgal maximum operational fill mit; minimum
The drawdown level is 358 Kgal until TRU solids have been removed. The
minimum practical drawdown level is 550 Kgal. The 550 Kgal minimum was
used in the projection models.
— Tank AW-102, 1,113 Kgal maximum.
— Tank AY-102, start transfer at 900 Kgal.

- Dilute receivers are projected to be pumped down to 28 Kgal above solids.

E2.12 URANIUM OXIDE FACILITY

Deactivation of the Uranium Oxide (UQ;) Facility is complete and, therefore, no waste will be
sent to DSTs.
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E2.13 WAL..J SAMPLING AND CHARACTERIZATION FACIL] Y

The Waste Sampling and Characterization Facility was started in FY 1994. This projection
assumed that the Waste Sampling and Characterization Facility would send its waste to the
Effluent Treatme Facility and not to DSTs (Borneman 2001).

E2.14 100 AREA
E2.14.1 100-N Basin

The 100-N Basin was constructed in 1963 to receive irradiated fuel assemblies discharged from
the N Reactor for inspection, storage, and preparation for shipment. In 1988 the N Reactor was
placed ina “cold. 1dby” status (shutdov butca; sleof! ng . In 1989 all nuclear
fuel was removed from N Basin and ‘ansferred to K Basin. In 1991 DOE directed
Westinghouse Hanford Company to begin deactivation activities. Deactivation of the N Basin
was assumed to not send any waste to DSTs; instead, waste would be transferred to the
Environmental Restoration Disposal Facility (Logan 1998).

E.2.14.2 100-K Basin

Fuel handling operations have resulted in some cladding damage to N-Reactor fuel. Subsequent
1 oxidation resulted in fuel and fission products accumulating in fuel canisters and in the
100-K Basin where the fuel handling occurred. Aluminum oxide, iron oxide, concrete grit, and
other debris have accumulated and mixed with the fuel corrosion products to form a sludge on
the basin floor. Approximately 430 Kgal of water and sediment (approximately 98 Kgal of
sediment) will need to be removed. Based on the latest studies, the waste from the 100-K Basin
cleanout will not be sent to DSTs (J; s 2000). The sludge would be sent to T Plant for interim
storage. Final treatment and disposal of the sludge would be coordinated with that of other TRU
waste at the Site (Jones 2000). The sludge will not be sent to tank farms.

E2.14.3 105-F & 105-H Basins

Plans to clean out the 105-F and 105-H Basins are being reviewed and the cleanout date is
uncertain because of funding uncertainties. Based on the latest studies, the waste from 105-F and
105-H basin cleanout will be sent to the Effluent Treatment Facility and will not be sent to DSTs
(Griffin 2001).

E2.15 300 AREA

Facilities in the 300 Area are used primarily for research and development activities or for
analytical support. Waste from the Pacific Northwest National Laboratory facilities will be
collected at the Radioactive Liquid Waste Tank and then transferred to the DSTs. Liquid waste
collected in 300 Area will be shipped to the 204-AR vault via a tanker truck (LR-56) because
Hanford Site rail service has been discontinued.
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The 324 Facility projected that it would not be sending any liquid waste to tank farms (Erickson
2001). The 325 Facility projected that it would send 1 to 4 Kgal/year to tank farms for the
baseline case (Waller 2001). The 327 Facility projected that it would send 0 to 26 Kgal/year to
tank farms (Hoober 2001). The 340 acilitv projected that it would send 1.32 Kgal/year to tank
farms in FYs 2004 and 2010 (McBride 20C ). Facilities in the 300 Area sent 15 Kgal of waste
(including flush) to DSTs (~1.3 Kgal/month) in FY 1998 and no waste in FYs 1999 and 2000.
Based on the facility inputs, all three projection cases estimated that 1 to 28 Kgal/year of
miscellaneous waste would be sent from 300 Area Facilities to tank farms. See the spreadsheet
in Section 5.1 for a listing of the volume of waste projected for each year for 300 Area facilities.
Based on the chemical composition supplied for 300 Area waste streams, the waste volume
reduction factor for evaporation of 300 Area miscellaneous waste to double-shell slurry feed is
94 percent (Sederburg 1995). Flush volume for 300 Area waste streams is 44 percent.

E2.16 400 AREA

The 400 Area contains three major facilities (Dillhoff 1997). These are the Fast Flux Test
Facility, the Maintenance and Storage Facility, and the Fuel and Material Examination Facility.
Radioactive liquid waste is generated primarily in conjunction with the removal of residual
sodium from reactor components or with decontamination activities. Approximately 11 Kgal of
waste were received from the 400 Area in FY 1994-1995 (~0.5 Kgal/month). The 400 Area
facilities send their radioactive waste to the Effluent Treatment Facility in the 200 Area (Dahl
1999). All three projection cases pr :cted that no waste would be sent from the 400 Area
facilities to tank farms. '

E2.17 INITIAL QUANTITY PROCESSING

Final details of waste treatment and vitrification will not be developed until later in the process;
the following assumptions are subje: to change. As currently proposed, waste treatment and
vitrification wou  be divided into two phases. Initial Quantity would include waste tank
supernatant processing, LAW immobi ation, and HLW immobilization (Washenfelder 1996a).
The scale of processing during Initial Quantity has been established to demonstrate the technical
and commercial capability of the plant. The balance of mission processing would include
additional tank waste retrieval, supernatant processing, sludge and solid processing, LAW
immobilization, HLW immobil____ion, and interim storage of immobilized waste (Washenfelder
1996b and HNF-SD-WM-SP-012, 2001). The following schedule was developed to allow
completion of all waste processing by the end of 2028. The waste treatment schedule used for the
three projections is presented in the following sections.
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Initial Quantity Schedule. The facility startup schedule will be as follows:

e Ready to deliver first LAW batch September 1, 2005
e Ready to deliver first HLW batch April 1, 2006

e Start LAW facility hot commissioning December 31, 2007
e Start HLW facility hot commissioning August 1, 2008

o Start pretreatment facility services January 1, 2008

e Start LAW vitrification services (full capacity) February 11, 2011
e Start HLW vitrification services (full capacity) February 11, 2011.

Intermediate Feed Staging Tanks. Tanks AN-101, AN-102, AN-105, AP-104, and AP-101
wel * “or in " st~~'ng of waste by the tank farm contractor
(H? VM- 101).

Waste Treatment Plant Feed Tanks. Waste from the intermediate feed staging tanks will be
transferred to feed tanks that will be 1ilt by the waste treatment plant contractor (Taylor 1999).

High-Level Waste Treatment and Immobilization. Initial Quantity processing of tank waste
sludge would involve sludge in Tanks AZ-101, AZ-102, AY-102 (includes C-106 solids), AY-
101 (includes C-104 solids). The Initial Quantity extended order would process sludge from
Tanks SY-102 (retrieved to AZ-101), C-107, AW-103, and AW-104.

In Revision 21 of this document, the assumption was that all neutralized current acid waste solids
and the C-106 solids would be com 1ed into one aging waste tank (Tank AZ-102) and that all
neutralized current acid waste supernatant liquids would be concentrated in one aging waste tank
(Tank AZ-101). Since that document was published, studies have been completed that looked at
numerous sludge washing and combination options (Powell 1996). The alternatives for
consolidating high-heat sludge have een reviewed by a decision board consisting of Hanford
Site contractor management, a DOE representative, and a representative from the Washington
State Department of Ecology. The decision board concluded that consolidating all the high-heat
sludge into a single tank would require mo fying the tank farm safety basis. The preliminary
decision reached was to not consolidate all the high-heat sludge into a single tank.

Low-Activity Waste Treatment. The current DOE strategy calls for a demonstration of LAW
treatment and immobilization at a rate dependent on the type of waste being processed.
Envelope A feed typically is double-shell slurry feed, double-shell slurry, or dilute non-
complexed waste. Envelope B fee¢ | untreated neutralized current acid waste supernatant
liquid. Envelope C feed typically is complexant concentrate waste. The processing schedule,
sequence of waste processed, and the approximate sodium quantity processed for projection
Cases 2 and 3 are listed in Table E-5 (HNF-SD-WM-SP-012,2001). The LAW and HLW
treatment ramp up rates used for Cases 2 and 3 are listed in Section 5.2.

Storage of Separated ..U and Entrained Solids. For all projection cases, the entrained solids

and TRU elements remo' [ from LAW waste by the waste treatment plant were not returned to
tank farms.

E-19







RPP-8554 REV 0

=19 WATCH IST/SAFETY

Paperwork is being prepared that wi  minate the Watch List Category in FY 2002. However,
removal of the Watch List designation alone will not allow use of all the headspace in the Watch
List tanks. The existing waste in a Watch List tank may require dilution and/or treatment before
the designation can be removed. The reclassification and treatment of Watch List Tank SY-103
could allow dilution of the waste in the tank with saltwell liquid, which would gain
approximately 390 Kgal of storage space. The feasibility of taking similar actions with other
tanks would need to be studied, but could save tank space.

Tank SY-101 Remediat e level in Tank SY-101 led to a need to
rel e S IR\ g they
relying on mitigation of the gas buiiaup by use oI a mixer | Y-101 was diluted in

FY 2000 and a portion of the diluted waste was transferred to Tank AP-104 to serve as
contingency LAW feed. Tank SY-101 has been removed from the watch list (Huntoon 2001).

Tank SY-103 Retrieval. The waste in Tank SY-103 will be diluted to approximately 7 M
sodium and transferred via Tank AN-104 to Tank AN-101. The transfer to Tank AN-104 will
occur in FY 2020.

All three projectic cases assume that timely permission is obtained to remove waste from the
watch list tanks used as LAW feed sources and to remove the watch list designation from each
tank immedia y after retrieval or dilution of waste in that tank.

Allthree ca  assume that the authorization ba * is amended to support | activities related to
Initial Quantity ac ities (LAW feed staging and delivery, HLW feed staging and delivery, etc.)

E.2.20 EMERGENCY SPACE/LAW AND HLW RETURN

Emergency space is space reserved in case of a leak in a double-shell tank in accordance with
DOE Order 435.1. Contingency space has historically been set aside to account for possible
inaccuracies in the WVP software when projecting waste generations and/or waste volume
reduction factors.

In revision 25 of the OWVP docunr t, 2.28 Mgal of emergency space was reserved in case of a
double-sh¢ leak per DOE Order 435.1. In revision 26 of the OWVP document, the emergency
space was reduced to 1.14 Mgal. However, the tank farm contractor also has been requested to
provide the capability to receive up to the equivalent of one tank volume of either LAW or HLW
return from the waste treatment plant on an emergency basis (Taylor 1999). Accordingly,

1.14 Mgal ¢ space have been reserved for the possibility of a LAW or HLW return. To meet the
requirements for storing HLW returns, the space in Tank AY-101 was designated as dedicated
emergency space in all three projections (Strode 2000). Tank AY-101 is 1dergoing a tank
integrity evaluation “* * could affect its capacity. In FY 2007, Tank AY-101 will be used to
receive Tank C-104 waste and Tank AZ-102 will be designated as the dedicated emergency tank
through the end of the projection. The remaining 1 Mgal of emergency space are distributed
primarily within the waste receiver  1ks (AP-108, AP-107, AW-105, and SY-102).
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E.2.21 WASTE SEGREGATION

Waste segregatic and compatibility are requirements of DOE Order 435 (DOE 1999) and
Washington Administrative Code (WAC) 173-303-395, “Dangerous Waste Regulations”. The
¢ Tiding purpose of waste segregation and compatibility are to ensure the safety of waste
storage and tank farms operations; to minimize future processing costs; and to comply with
DOE Order 435.1 and WAC 173-303-393. Waste types that typically are segregated include

Phosphate Waste. Dilute phosphate or concentrated phosphate

Waste ¢ taining High Organic Concentrations. Dilute complexed or complexant
concentrate waste

TRU _ nta gwaste. Net izedc¢ Iding oval: : or PFP solids

Watch List Tank Waste. Included to prevent inadvertent commingling with other types
ofw e

Pretreated Waste Streams.
Washed Neutralized Current Acid Waste Solids, etc.

Concentrated Interim Waste Types. E.g., double-shell slurry feed or double-shell
slurry need to be separated from dilute waste to prev: * the need to reconcentrate.

Waste Exhibiting Exothermic Reactions.

Characterized Waste. Waste that has been characterized and designated as feed for the
waste tre nent plant are segregated by feed envelope type.

All three projections assume that current waste segregation practices are observed (if possible)
with the exception of salt well liquid pumping in 200 West Area as discussed in Section 3.8.

Wz

: segregation practices are summarized in Table E-6. For all projection cases,

noncomplexed and complexed saltwell liquid waste in the 200 East Area were mixed for
evaporation purposes beginning in FY 2001. The DOE has allowed the commingling of
noncomplexed and complexed saltwell liquid waste as  :cessary to allow the stabilization of
SSTs (Kinzer 1998).

»
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APPENDIX G.
SINGLE-SHELL TA . RETRIEVAL SEQUENCE FOR CASE 1
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G2.0 Risk Reduction Curves for Case 1

Figure G-1. Case 1 Airborne Risk Reduction Over Time.
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Figure G-3. Chemical Risk Reduction Over Time
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APPENDIX H.
SINGLE-SHELL TANK RETRIEVAL SEQUENCE FOR CASE 3


















RPP-8554 REV 0

H2.0 Risk Reduction Curves for Case_3

Figure H-1. Case 3 Airborne Risk Reduction Versus Volume Retrieved.
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Figure 2. Case 3 Groundwater Risk Reduction Versus Volume Retrieved.
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Figure H-3. Case 3 Che ical Risk Reduction Versus Volume Retrieved.
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Figure H-4. Case 3 Airborne Risk Reduction Over Time.
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Figure H-5. Case 3 Groundwater Risk Reduction Over ime.
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