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Revision

Date

Reason for Revision

Revised By

6

October 2011

Reflects a Baseline Case, which provides the
technical basis for the Performance Measurement
Baseline, and nine additional scenarios jointly
selected by the Office of River Protection and the
Washington State Department of Ecology to meet
the requirements of H  ord Federal Facility
Agreement and Consent Order (Ecology et al. 1989)
milestone M-062-40.

M.N. Wells

October 2014

Utilizes the Baseline Case originally presented in
System Plan, Rev. 6, plus five additional scenarios
selected and defined by the Washington State
Department of Ecology only, in order to meet the
requirements of Hanford Federal Facilitv Agreement
and Consent Order milestone M-062-4.__

M.N. Wells
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each of the 200 East and 200 West Areas, as well as specific tanks to retrieve first in
selected tank farms.

A conceptual list of priorities was defined with:

1. LAWPS and the LAW Facility as the top priorities, thus funding is assigned for these
projects in preference to others.

2. TWCSF and the HLW Facility as the next priorities.

3. Anew four DST m in the 200 East Area that can be used as cross-site receivers,
retrieval receivers, or any other required function to enable the WTP to continue
operating at the gl  throughput.

4. WREFs for both B Complex and T Complex at the same priority.

5. The PT Facilitv next, where the operational date is c'~sely linked to the finish of the
new four-DS farm in the 200 East Area and the W...'s to ensure waste is avai
to the WTP continuously.

6. The supplem “il LAW facility.
7. Anew four-D{ [ 1inthe 200 West Area.

Facility start dates were initially projected based on the output of the existing LCM
developed in FY 20.  (SVF-2361) and then added to MMR-14-038, System Plan 7

Case 5 — Consequences of Limited Funding. Based on updating the LCM to reflect the
available FY 2014 cost and schedule information and restricting DST feed delivery
equipment projects to be completed just in time to ~ ‘litate consistent melter feed
capability, these facility start dates were modified to give the best chance at staying under
the annual funding limits. Table 4-8 contains the final facility/activity operational start
dates that were included in MMR-14-038.
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W 3-0900637, 2009, “Contract number DE-AC27-08RV 14800 — Washington River Prote on
Solutions LLC Reaffirmation of Mission Need for Hanford Shipping Facility,” (letter
from W.J.Jo onto S.J. Olinger, May 6), Washington River Protection Solutions
T T Riskignd, Washington.

1, 2011, “Contract Number DE-AC27-08RV 14800 — Washington Ri
solutions LLC Dedicated Law Transfer System Evaluation Plan,
RPP-PLAN-48536, Revision 0,” (letter from WRPS to ORP, May 6), Washington River

1 ec i Solutions LLC, Richland, Washington.
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Any changes made by Ecology or at the direction of Ecology to the key assumptions and success
criteria outlined in this appendix are discussed on a case-by-case basis and included in the

indi
asi

1.

lual case write-ups in Section 4.0 ex: it for the following items that applied to more than
2 case:

The term iterim Pretreatment System was changed to Low-Activity Waste Pretreatment
System (LAWPS)

The 2013 glass formulation model (GFM) was renamed fro1 Enhanced to Advanced
GFM

Other facility names 1y have been adjusted to be consistent with the main document
and anford Tank Waste Operations Simulator (HTWOS) naming scheme

Section number references from RPP- 52, Hanford Tank Waste Operations Simulator
(HTWOS) Version 7.7 Model Design Document may /e been adjusted to accommodate
the final n :ase of Rev. 9.
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B3.0 MODEL STARTING ASSUMPTIONS

The following set of key assumptions defines the Model Starting Assumptions, and, unless
explicitly stated otherwise in Sections B4.1 through B4.5, these assumptions apply to all cases
analyzed in SP7.

B3.1 KEY ASSUMF __ONS

Implementation of this set of assumptions into the HTWOS model is described in detail in
RPP-17152, Rev. 9, and associated data package, RPP-RPT-56722, Hanford Tank Waste
Operations Simulator Model Data Package for the River Protection Project System Plan
Revision 7.

- B3.1.1 Model Starting Assumption Alignment
The Model Starting Assumptions for SP7 align with the following items.

B3.1.1.1 The current Waste Treatment and Immobilization Plant (WTP) flowsheet
(24590-WTP-RPT-PT-02-005, Flowsheet Bases, Assump 1s, ¢  Requirements
Rev. 7).

B3.1.1.2 RPP-40149-VOLI1, Integrated Waste Feed Delivery Plan, Volume 1 — Process
Strategy, and RPP-40149-VOL2, Integrated Waste Feed Delivery Plan, Volume 2 —
Campaign Plan.

B3.1.1.3 RPP-PLAN-40145, Single-Shell Tank Waste Retrieval Plan, Rev. 4.

B3.1.1.4 SVF-1647, “SVF-1647 Rev 5 Calculation of SST Retrieval Volumes and
Durations.xlIsx.”

B3.1.1.5 High-level waste (HLW) GFM (PNNL-18501, Glass Property Data and Models for
Estimating High-Level Waste Glass Volume).

B3.1.1.6  Addition of a new dedicated feed line for low-activity waste (LAW) transfers to the
WTP.

3.2 TANK WASTE TF ATV "NT COMTI'™ X

..1e Tank Waste Treatment Complex comprises all existing and future facilities, pipelines, and
infrastructure needed to manage, retrieve, process, and dispose of tank waste, and manage
system-generated waste. The overall configuration and process flow varies for each case
modeled for SP7; refer to each individual case in Section 4.0 for assumptions regarding the Tank
Waste __eatment Cc  plex modeled.

B3.3 TANK FARMS

B3.3.1 Single-Shell Tanks

B3.3.1.1 The integrity of the 149 single-shell tanks (SST) is described in HNF-EP-0182, Waste
Tank Summary Report for Month Ending April 30, 2014, Rev. 316, with pending
changes as i eed to with Ecology, ORP, and the Tank Operations Contract (TOC)
contractor.
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¢ Theresidual waste inventory in a 100-series SST will be Best-Basis Inventory
data for that SST where waste retrieval actions have already been completed,
when that information is available, or will be estimated as 300 ft* of residual
containing 83 wt% water-washed solids with liquids at SE-4 times the
concentration (moles/liter) of the bulk as-retrieved supernate.

o DSTs: Residual waste is rinsed three times (if greater than or equal to 300 ft’
solids) or two times (if less than 300 ft® solids) with 10 kgal of water. The liquid
is decanted after each rinse. The final residual waste volume is 300 ft>.>*
(RPP-17152, Section 4.3.17)

B3.3.3.16 For modeling purposes, no waste is assumed to leak from the SSTs during retrieval in

B3.3.4
B3.3.4.1

B3.3.4.2

B3.3.4.3

B3.3.4.4

B3.3.4.5

order to ensure that the maximum waste inventory is modeled through the Tank
Waste Treatment Complex.

Tank Farm Waste Evaporator (242-A)
The 242-A Evapc  or will be available, as needed, to support SST retrieval and to

tempt tc I ratior € :d WTP £
specificat _a beav. g schedu 1 Ince
outages.

A four-mon period is allocated for the sampling and analysis of dilute feed staged in
one or more DSTs, and for preparation of the process control plan before that feed
can be run through the evaporator (RPP-17152, Section 5.3.3). This assumes that the
sampling and analysis effort is given high priority.

The 242-A Evaporator processes waste at a slurry rate of 30 to 70 gpm, between a
minimum waste vol e reduction of 15 percent and a maximum boil-off rate of
40 gpm.

Dilute waste will be concentrated until it reaches a bulk concentration of 1.43 g/mL;
feed will not be evaporated if it would achieve less thana 15 cent waste volume
reduction at 1.43 g/mL or at 80 percent of the maxim  product source term
(RPP-17152, Section 5.3.2).

The composition of process condensate from the 242-A Evaporator and the releases
from the condenser to the atmosphere will be estimated using the formulas, partition
coefficients, and split factors given in RPP-17152, Section 5.2. The volume of
process condensate will be 1.27 times the waste volume reduction to account for the
vacuum system s m jets (RPP-17152, Sections 5.2 and 5.3.8).

B3.4 WASTE TREATMENT AND IMMOBILIZATION PLANT

The assumptions for the performance of the WTP used in this SP7 are consistent with the ORP
assessment of the potential f  ormance of the WTP after specific enhancements in design,
flowsheet, or operating modes have been made.

>3 The 300 ft® DST residual volume is a simplifying assumption that is consistent with SST residual waste
requirements, and is not based on any evaluation of DST waste retrieval capability.
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B4.3.5.4 Low-Activity Waste Vitrification

B4.3.5.4.1

B4.3.542

B4.3.5.43

B4.3.5.4.4

B4.3.6

B4.3.6.1

B4.3.6.1.1

The total sodium loading of LAW glass from pret1  ed
feed will be determined using the “DOE 2004” model
(D-03-DESIGN-004*"), which ma:  1izes the sodium oxide
loading in the LAW glass subject to the following
constraints:

[Na:0] < 20uwr%
[SO :} < 0.8wr %

Direct feed LAW radioactive operations will start
10/01/2027. Hot commissioning is not modeled separately.

Starting On Rate MMTG/day)
10/01/2027 9.0
10/01/2028 18.0
10/01/2029 21.0

During the DF period, the LAW Facility will receive all of
its feed from the LAWPS.

The vitrification of LAW will pause for two months prior to
the startup of the PT Facility to allow changeover from DF
operations to WTP feed.

SUPPLEMENTAL TREATMENT

Second Low-Activity Waste Vitrification Facility

The supplemental LAW facility will begin operations on
07/01/2030 with the following ramp rates:*

St 7 Rate MTC " )
07/01/2030 9.0
10/01/2031 Per Assumption B3.5.1.6A

ORP-11242
Revision 7

Same as Base
Assumption B3.4.4.8

N/A

Same as Base
Assumption B3.4.4.2

Same as Case 2
Assumption B4.2.5.4.4

Same as Base
Assumption B3.5.1.6

¥7 The LAW glass formulation work reviewed in D-03-DESIGN-004 suggests that the sodium loading projected by
the DOE model can be achieved. Ongoing glass formulation work in the DOE complex suggests that glass
formulations with even higher sodium oxide loadings may be achievable.
% During modeling, it was determined that the supplemental LAW facility start date of July 1, 2030, was impractical
since it occurred prior to the start of the PT Facility (January 10, 2033). The actual start date in modeling was

adjusted to October 1, 2035, with a rate of 9.0 MTG/day. The facility was ram
January 1, 2037.

-up per Assumption B3.5.1.6 on
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B4.5.5.2 Pretreatment
B4.55.2.1 The PT Facility will begin operations on 01/01/2028.” Same as Case 2
Assumption B4.2.5.2.1
B4.552.2 Staging of PT Facility and LAWPS feed to the LAW Replace Case 2
Facility and the supplemental LAW facility may be Assumption B4.2.5.2.2

adjusted, as needed.

B4.5.5.3 High-Level Waste Vitrification

B4.55.3.1 The composition, proj  ies, and WOL of the HLW glass Same as Case |
will be calculated using the 2009 GFM documented in Assumption B4.1.5.3.1
PNNL-18501.

B4.553.2 The vitrification of HLW is anticipated to begin on Replaces Base
01/01/2025 with the following ramp rates. Hot Assumptions B3.4.3.1,
commissioning is not modeled wrately.” B3.4.33
Starting On ATG/day) Also Replaces Case 1
01/01/2025 30 Assumption B4.1.5 2
01/01/2026 4.0
01/01/2027 4.2%

02/06/2030 525

B4.5.5.4 Low-Activity Waste Vi ification

B4.5.5.4.1 The total st " im loading of LAW glass from pretreated Same as Base
feed will be dete ~ ed using the “DOE 2004 model Assumption B3.4.4.8
(D-03-DESIGN- %), which maximizes the sodium
oxide rading in the LAW glass subject to the following
constraints:

[Na:0] =< 20wt %
[SO )< 0.8w1 %

" scisions on annual budget needed to support tank farms and WTP operations will be determined during detailed

assumption development between WRPS and Ecology and may require that the dates noted in this asst  tion be
changed.

% Decisions on annual budget needed to support tank farms and WTP operations will be determined during detailed
assumption development between WRPS and Ecology and may require that the dates noted in this assumption be
changed.

» DE-AC2-701RV 14136, Section C.7(b), “Waste Treatment Capacity Requirements,” specifies that the HLW
Facility will support a combined design capacity of 6 MTG/day with the original two melters and 7.5 MTG/day with
tw Hlacement melters, with a minimum integrated TOE of 70 percent. The capability of the HLW Facility to

sy tthisinc se is evaluated in 24590-HLW-RPT-PE-07-001.

1% The LAW glass formulation work reviewed in D-03-DESIGN-004 suggests that the sodium loading projected by
the DOE model can be achieved. Ongoing glass formulation work in the DOE complex suggests that glass
formulations with even higher sodium oxide loadings may be achievable.
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HNF-SD-WM-0OCD-015, 2014, Tank Farms Waste Transfer Compatibility Program, Rev. 30,
Washington River Protection Solutions LLC, Richland, Washington.

HNF-L.. WM-SAD-040, 2001, Liquid Effluent Retention Facility Final Hazard Category
Determination, Rev. 2, Fluor Hanford, Inc., Richland, W 1ington.

2 LW-0014X, “Radioactive Liquid Tank Waste Stabilization and Disposition — Storage
Operations Awaiting Geologic Repository”

Leonard, M.W., 2010, “RE: Mixer Pump Jet Forces on Internal Equipment in Aging Waste
Tanks” (email to P.J. Certa, Washington River Protection Solutions LLC February 2),
Wast ~ ston River Protection Solutions ™ * 2, Richland, Washii on.

Mc_ snald, D., 2013-11-14, “Scenario 1 and 2 Summaries — Revised Per Yesterday’s
Discussion,” (email to M. N. Wells, AEM Consulting, LLC, subcontractor to Washington
River Protection Solutions LLC), Washington State Department of Ecology, Richland,
Washington.

National Environmental Policy Act of 1969, 42 USC 4321, et seq.
ORP-0014, “Radioactive Liquid Tank Waste Stabilization and Disposition Project”

OSD-T-151-00007, 2013, Operating Specifications for the Double-Shell Storage Tanks, Rev. 12,
Washington River Protection Solutions LLC, Richland, Washington.

PNNL-18501, 2009, Glass Property Data and Models for Estimating High-Level Waste Glass
Volume, Pacific Northwest National Laboratory, Richland, Washington.

RPP-17152, 2014, Hanford Tank Waste Operations Simulator (HTWOS) Version 7.7 Model
Design Document, Rev. 9, Washington River Protection Solutions LLC, Richland,
Washington.

RPP-21970, 2012, CH-TRUM WPU&SE 11-Tank Material Balance, Rev. 1, CH2M HILL
Hanford Group, Inc., Richland, Washington.

RPP 1674, 2012, Immobilized High-level Waste Interim Storage Facility System Specification,
Rev. 2, Washington River Protection Solutions LLC, Richland, Washington.

RPP-24809, 2005, Strontium and TRU Separation Process in the DST System, Rev. 0,
CH2! HILL Hanford Group, Inc., Richland, Washington.

RPP-33715, 2014, Double-Shell and Single-Shell Tank Inventory Input to the Hanford Tank
Waste Operation Simulator Model — 2014 Update, Rev. 6, Washington River Protection
Solutions LLC, Richland, Washington.

F 2-37110, 2008, Computer/CAD Modeling System Test Results, Rev. 0, CH2M HILL Hanford
Group, Inc., Richland, Washington.

RPP-40149-VOLI1, 2012, Integrated Waste Feed Delivery Plan, Volume 1 — Process Strategy,
Rev. 2, Washington River Protection Solutions LLC, Richland, Washington, January.

RPP-40149-VOL2, 2012, Integrated Waste Feed Delivery Plan, Volume 2 — Campaign Plan,
Rev. 2, Washington River Protection Solutions LLC, Richland, Washington, January.

RPP-56408, 2013, Selected Scenarios for the River Protection Project System Plan, Revision 7,
Rev. 0, Washington River Protection Solutions LLC, Richland, Washington.
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RPP-PLAN-40145, 2012, Single-Shell Tank Waste Retrieval Plan, Rev. 3, Washington River
Protection Solutions LLC, Richland, Washington.

RPP-PLAN-40761, 2013, Integrated Single-Shell Tank Waste Management Area Closure Plan,
Rev. 2, Washington River Protection Solutions LLC, Richland, Washington.

RPP-PLAN-55220, 2013, 241-AY-102 Pumping Plan, Rev. A, Washington River Protection
Solutions LLC, Richland, Washington.

RPP-RPT-43828, 2012, Refined Use of AN Farm for C Farm Single Shell-Tank Retrieval,
Rev. 1, Washington River Protection Solutions LLC, Richland, Washington.

E *-RPT-47306, 2013, Waste Type Analysis for Aluminum Leachability Estimates of All
Non-Retrieved Hanford Tank Wastes, Rev. 1, Washington River Protection Solutions
LLC, Richland, Washington.

RPP-RPT-56722, Hanford Tank Waste Operations Simulator Model Data Package for the River
Protection Project System Plan Revision 7, Draft, Rev. 0, Washington River Protection
Solutions LLC, Richland, Washington.

Sasaki, L.M., 2008, “~™ 77T  si ~ Stuff,” (email from to J.S. Schofie” ™~ ¢ Tta,
Washington River Protection Solutions LLC, December 10), Washingtor
Protection Solutions LLC, Richland, Washington.

SVF-1647, 2014, “SVF-1647 Rev 5 Calculation of SST Retrieval Volumes and Durations.xIsx,”
Rev. 5, Washington River Protection Solutions ™ ".C, Richland, Washington.

SVF-2313, 2011, “SP6 Case 6 Supplemental Cost Estimate.xlxs Rev. 0,” Rev. 0, Washington
River Protection Solutions LLC, Richland, Washington.

SVF-2455, 2012, “SVF-2455 R0 WTP DQO Feed Screening.xlsm,” Rev. 0, Washington River
Protection Solutions ™ .C, Richland, Washington.

WRPS-1003700, 2010, “Contract Number DE-AC27-08RV 14800, Washington River Protection
Solutions  .C Transmits Justification of Mission Need for the Interim Hanford Storage
Facility,” (letter from S. M. Sax to S. L. Charboneau, November 8), Washington River
Protection Solutions LLC, Richland, Washington.

WTP-RPT-117, 2004, Oxidative-Alkaline Leaching of Washed 241-SY-102 and 241-SX-101
Tank Sludges, Rev. 0, Washington River Protection Solutions LLC, Richland,
Washington.
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APPENDIX C - MODELING TOOLS
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