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EXECUTIVE SUMMARY

The U.S. Department of Energy (DOE), Office of River Protection (ORP) manages the River
Protection Project (RPP). The RPP mission is to retrieve and treat Hanford’s tank waste and
close the tank farms to protect the Columbia River. As a result, ORP is responsible for the
retrieval, treatment, and disposal of approximately 55 Mgal® of radioactive waste contained in
the Hanford Site waste tanks and closure of all the tanks and associated facilities. The Hanford
Federal Facility Agreement and Consent Order — Tri-Party Agreement * requires DOE to
complete the treatment of the Hanford tank waste by September 30, 2047.

Washington River Protection Solutions (WRPS), under the Tank Operations Contract (TOC),® is
the prime contractor responsible for the construction, operation, and maintenance activities
necessary to safely store, retrieve, prepare, and transfer waste to the Waste Treatment and
Immobilization Plant (WTP). The TOC provides other supporting functions related to Hanford
tank wastes, including supplemental treatment, supplemental pretreatment (if needed), and the
management of interim Hanford storage and the Hanford Shipping Facility. Bechtel National,
Inc. (BNI), the WTP Construction and Commissioning Contractor, is responsible for the design,
construction, and commissioning of the WTP Pretreatment Facility, High-Level Waste (HLW)
Vitrification Facility, Low-Activity Waste (LAW) Vitrification Facility, dedicated analytical and
radiochemical laboratory, and support facilities to immobilize the radioactive tank wastes into
glass for long-term storage or final disposal. WRPS and BNI are jointly responsible for
managing the transition to WTP operations. The TOC will then provide for the treatment,
storage, and/or disposal of glass product and secondary waste streams supporting WTP
operations throughout the RPP mission duration, and the ultimate decommissioning of associated
facilities once treatment is complete.

To achieve the RPP mission, wastes must be stored until they are retrieved from 149 aging
single-shell tanks (SST) and consolidated into 28 double-shell tanks (DST). Waste feed from the
DSTs must be delivered to the WTP in a manner that assures continuous WTP operations over
the life-cycle of the treatment mission. The DSTs are used for various roles throughout the

RPP mission, and the role each DST performs may change over time. A key challenge in
supporting the RPP mission is to efficiently manage the use of the DSTs and the rest of the waste
feed delivery (WFD) system. This includes:

» Safely storing the existing tank waste

* Receiving, storing, and transferring wastes from sources outside of the WFD system,
such as the 222-S Laboratory and the SSTs

! This is the total volume of tank waste as of October 2010 from HNF-EP-0182, Waste Tank Summary Report for
Month Ending September 30, 2010 (Rev. 270). The total volume of tank waste fluctuates over time because water
and chemicals may be added to the tanks as part of certain waste retrieval processes to facilitate waste retrieval;
water is also removed by the waste evaporator.

2 Ecology, EPA, and DOE, 1989, Hanford Federal Facility Agreement and Consent Order — Tri-Party Agreement,
as amended, Washington State Department of Ecology, U.S. Environmental Protection Agency, and
U.S. Department of Energy, Olympia, Washington.

® DE-AC27-08RV14800, Tank Operations Contract, U.S. Department of Energy, Office of River Protection,
Richland, Washington.

ES-1



RPP-40149-VOL2, Rev. 2

» Staging feed for, and receiving concentrated waste from, the 242-A Evaporator

» Incidental and intentional blending or segregation, staging, and delivering solids and
supernate tank waste to the WTP

» Accepting emergency returns from the WTP, if necessary.

The planned configuration of the WFD system has been established to effectively perform these
functions within the DST system, and associated issues have been identified.

Purpose

The Integrated Waste Feed Delivery Plan (IWFDP) is prepared” and will be implemented to
“provide optimum and reliable pretreatment (if needed), blending/mixing, retrieval and delivery
of feed to DOE-ORP treatment facilities. This Plan shall include the needs of commissioning,
near-term, and long-term operations; necessary studies, testing, and infrastructure installation;
and projected waste transfer/pretreatment operations” (TOC Section C.2.3.1, “Sub-CLIN 3.1:
Treatment Planning, Waste Feed Delivery, and WTP Transition”).

The IWFDP defines the systems and infrastructure necessary for conducting WFD operations,
identifies the specific upgrades and other workscope to be performed, and describes the approach
to prepare and deliver tank waste feed to the WTP.

The IWFDP is divided into three volumes: Volume 1 — Process Strategy,” Volume 2 — Campaign
Plan, and Volume 3 — Project Plan.® The purpose and scope of each volume, and the primary
inputs to and outputs from the IWFDP as a whole, are shown in Figure ES-1.

The IWFDP draws from ORP direction, technical and programmatic assumptions, and
requirements provided from various documents as they relate to WFD and the interface between
the Hanford tank farms and WTP. The IWFDP, in turn, provides the process strategy for WFD,
describes the initial campaign plans based on the process strategy and associated operating
scenario, identifies the scope and timing of the DST upgrades projects necessary to achieve the
RPP mission under the established process strategy, and identifies the project execution plans
that are needed for each projectized operational activity. Issues, potential mitigating actions, and
future refinements regarding WFD are also identified within each volume of the IWFDP.

Each revision of the IWFDP then evolves and matures through an ongoing iterative process of
successive refinements whereby issues are evaluated and potential mitigating actions are
established when risks exceed predefined thresholds or are otherwise warranted. Mitigating
actions are then performed to the extent permitted by funding and schedule. Refinements to the
architecture, tank usage, operating scenario, and delivered feed are identified, as issues are
mitigated, resolved, and closed. Each revision of the IWFDP then incorporates the resulting
feedback and refinements recommended through the aforementioned process.

* This revision of the IWFDP was initiated by the WRPS WTP Support organization; future revisions will be
prepared by the newly implemented One System Integrated Project Team.

® RPP-40149VOL1, 2012, Integrated Waste Feed Delivery Plan, Volume 1 — Process Strategy, Rev. 2,
Washington River Protection Solutions, LLC, Richland, Washington.

® RPP-40149VOL3, 2012, Integrated Waste Feed Delivery Plan, Volume 3 — Project Plan, Rev. 2, Washington
River Protection Solutions, LLC, Richland, Washington.
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Figure ES-1.

Results
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Primary Outputs
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Scope and Purpose of the Integrated Waste Feed Delivery Plan

The IWFDP campaign plan describes the plans for the first eight feed campaigns for delivery to
the WTP. A campaign consists of a batch(es) of certified LAW or HLW feed delivered to the
WTP from a single source tank. This revision of the IWFDP is integrated with the assumptions,
requirements, and baseline operating scenario in ORP-11242, River Protection Project System
Plan (Rev. 6).” The campaign plan also evaluates the projected feed for the entire mission, and
identifies issues, gaps, and future refinements.

Table ES-1 summarizes the plans for the first eight campaigns for delivery to the WTP. The first
batch planned for delivery to WTP is an LAW batch in May 2018. Several HLW batches follow
shortly after to complete hot commissioning of the WTP. The remaining six campaigns analyzed
in this report are a mix of HLW and LAW campaigns delivering waste to the WTP through early
2023.

" ORP-11242, 2011, River Protection Project System Plan, Rev. 6, U.S. Department of Energy, Office of River
Protection, Richland, Washington.
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Table ES-1. Campaign Plan for First Eight Campaigns

Hot commissioning feed (Tank AY-102)

Campaign LAW-1 May 2018 1 batch ~120 kgal
Campaign HLW-1 May 2018 — February 2020 5 batches 120 kgal
LAW supernate WFD

Campaign LAW-2 (Tank AP-104) February 2020 1 batch ~1 Mgal
Campaign LAW-3 (Tank AP-104) November 2022 1 batch ~1 Mgal
HLW solids WFD

Campaign HLW-2 (Tank AW-105) April 2020 — May 2021 7 batches 120 kgal
Campaign HLW-3 (Tank AZ-102) June 2021 — December 2021 6 batches 120 kgal
Campaign HLW-4 (Tank AY-102) December 2021 — June 2022 6 batches 120 kgal
Campaign HLW-5 (Tank AW-105)  August 2022 — January 2023 7 batches 120 kgal
HLW high-level waste.

LAW
WFD

low-activity waste.
waste feed delivery.

A feed screening was performed on each projected feed batch delivered to the WTP throughout
the entire mission. Two batches failed to meet the subset of waste acceptance criteria items
screened against in this report. One batch exceeded the LAW bulk density limit as currently
modeled, but will be rectified by control strategy refinements. The other batch failed to meet the
LAW hydrogen generation rate limit because of ineffective blending strategy.

An analysis was completed to determine the amount of contingency feed available throughout
the mission. Early in the mission, until around 2025, sufficient contingency feed is available.
Later, very little contingency feed is available since the current strategy does not include
consideration of contingency feed.

An evaluation of near-term DST space usage was also completed. Continued SST retrievals
minimize DST space. Although 242-A Evaporator campaigns slightly reduce waste volume,
available space remains extremely limited prior to and during the startup of WTP. As the DST
system nears capacity, it is increasingly difficult to conduct SST retrieval, evaporator, and feed
staging operations.

Issues and Uncertainties

Some of the results analyzed in the IWFDP campaign plan present issues and uncertainties that
need to be successfully addressed to increase confidence in achieving the desired performance
for the RPP mission. The challenges and potential mitigating actions identified in this volume of
the IWFDP, and a mapping to the risk items defined in TFC-PLN-39, Risk and Opportunity
Management Plan, that are associated with each identified issue, are presented in Section 8.0.
Selected WFD assumptions and the associated issues and uncertainties are summarized in

Table ES-2.
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Table ES-2. Selected Waste Feed Delivery Assumptions and Related Uncertainties

Assumption, assertion, or requirement Issues and uncertainties

Very little schedule contingency exists between  Modify schedule if possible to provide additional
feed deliveries and feed preparation activities time for contingencies, or provide contingency feed.
from one campaign to another.

The space available in the existing 28 DSTs will DST space is extremely limited, especially early in
be sufficient to execute the RPP mission the mission before and during WTP startup.
throughout the mission.

Waste feed delivered to the WTP must meet all ~ Some feed batches do not meet current waste

established waste acceptance criteria. acceptance criteria requirements. Also, evolving
WFD acceptance requirements may impose new
requirements on WFD.

double-shell tank. WFD
River Protection Project. WTP

DST
RPP

waste feed delivery.
Waste Treatment and Immobilization Plant.

Future Refinements

Future revisions of the IWFDP will include updates to WFD planning assumptions, incorporate
resolutions to existing issues and uncertainties, and identify emerging issues that arise during
ongoing WFD planning activities. A list of specific refinements identified for inclusion in future
IWFDP revisions is discussed in Section 9.0. Some of these selected items, which may be
paraphrased, include:

» Aligning the timing and quantities of HLW and LAW waste feed delivered during hot
commissioning with WTP planning assumptions to meet Consent Decree® Milestone A-1,
“Achieve initial plant operations for the Waste Treatment Plan” by December 31, 2022°

» Updating the operating scenario to avoid delivering HLW feed from the AW Farm to WTP
to avoid pressure drop concerns

» Expanding feed screening capabilities to include those waste acceptance criteria, not
already screened, that can be projected from Hanford Tank Waste Operations Simulator
(HTWOS) model results, such as total organic carbon concentration and unit liter dose

» Updating the operating scenario and process strategy to incorporate an improved control
scheme for bulk density

» Developing effective blending strategies for improved control of LAW batch compositions
to meet the hydrogen generation rate limit.

& Consent Decree, 2010, State of Washington v. DOE, Case No. 08-5085-FV'S (October 25), Eastern District of
Washington.

® “Initial plant operations” is defined by the Consent Decree (2010) as “over a rolling period of at least 3 months
leading to the milestone date, operating the WTP to produce high-level waste glass at an average rate of at least
4.2 metric tons of glass (MTG)/day, and low-activity waste glass at an average rate of at least 21 MTG/day.”
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Path Forward

The IWFDP campaign plan will evolve as WFD issues and uncertainties are addressed by the
One System Integrated Project Team (IPT), and in response to changes in the overall RPP
mission. A list of studies, projects, and actions necessary to improve the WFD strategy is
provided in Section 9.0. Some of these selected items include:

» Establishing final waste acceptance criteria for the WTP

— Use the data quality objective (DQO) process to complete the waste acceptance
criteria DQO™ and the processes established in 24590-WTP-PL-MG-01-001,
Interface Management Plan, ** to update 24590-WTP-ICD-MG-01-019, ICD 19 -
Interface Control Document for Waste Feed (ICD-19)*

— Clarify the relationship between the DQO, ICD-19, and the WTP Contract*® with
respect to the role of Specification 7 and Specification 8.

» Providing WTP feedback, facilitated by the One System IPT, in the form of an
assessment of the proposed campaigns so that appropriate adjustments can be made to the
process strategy, campaign plan, and project plan

» Completing tank waste mixing and sampling studies to demonstrate adequate DST
mixing, sampling, and transfer performance

» Evaluating the early campaigns for projected compliance with the waste acceptance
criteria that are not already screened using HTWOS model results

» Performing an evaluation of the 222-S Laboratory demand and capacity to support WFD
activities and other tank farms operations.

1024590-WTP-RPT-MGT-11-014, 2011, Initial Data Quality Objectives for WTP Feed Acceptance Criteria,
Rev. 0, Bechtel National, Inc., Richland, Washington.

1 24590-WTP-PL-MG-01-001, 2011, Interface Management Plan, Rev. 5, Bechtel National, Inc., Richland,
Washington.

12 24590-WTP-ICD-MG-01-019, 2008, ICD 19 — Interface Control Document for Waste Feed, Rev. 4, Bechtel
National, Inc., Richland, Washington.

3 DE-AC27-01RV14136, 2010, Design, Construction, and Commissioning of the Hanford Tank Waste Treatment
and Immobilization Plant, (as amended through A164), U.S. Department of Energy, Office of River Protection,
Richland, Washington.
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1.0 INTRODUCTION

The U.S. Department of Energy (DOE), Office of River Protection (ORP) manages the River
Protection Project (RPP) at the Hanford Site. The RPP mission is to retrieve and treat Hanford’s
tank waste and close the tank farms to protect the Columbia River. As a result, ORP is
responsible for the retrieval,** treatment, and disposal of approximately 55 Mgal*® of radioactive
waste contained in the Hanford waste tanks and closure of all the tanks and associated facilities.
The tank farms must be able to reliably prepare and transfer waste feed to the Waste Treatment
and Immobilization Plant (WTP) and other potential new treatment facilities to execute the

RPP mission.

11 PURPOSE, SCOPE, AND OBJECTIVES

The purpose of the Integrated Waste Feed Delivery Plan (IWFDP) is to plan for those activities
needed to “provide optimum and reliable pretreatment (if needed), blending/mixing, retrieval and
delivery of feed to DOE-ORP treatment facilities. This Plan shall include the needs of
commissioning, near-term, and long-term operations; necessary studies, testing, and
infrastructure installation; and projected waste transfer/pretreatment operations. The Contractor
shall ensure that the Integrated Waste Feed Delivery Plan is integrated with the RPP System
Plan” (DE-AC27-08RV14800, Tank Operations Contract [TOC], Section C.2.3.1,

“Sub-CLIN 3.1: Treatment Planning, Waste Feed Delivery, and WTP Transition™).

The IWFDP is divided into three volumes: Volume 1 — Process Strategy (RPP-40149-VOL1),
Volume 2 — Campaign Plan, and VVolume 3 — Project Plan (RPP-40149-VOL3). The purpose and
scope of each volume, and the primary inputs to and outputs from the IWFDP as a whole, are
shown in Figure 1-1.

The IWFDP draws from ORP direction, technical and programmatic assumptions, and
requirements provided from various documents as they relate to waste feed delivery (WFD) and
the interface between the Hanford tank farms and WTP. The IWFDP, in turn, provides the
process strategy for WFD, describes the initial campaign plan based on the process strategy and
associated operating scenario, identifies the scope and timing of the double-shell tank (DST)
upgrades projects necessary to achieve the RPP mission under the established process strategy,
and identifies the project execution plans that are needed for each projectized operational
activity. Issues, potential mitigating actions, and future refinements regarding WFD are also
identified within each volume of the IWFDP. The IWFDP is integrated with ORP-11242, River
Protection Project System Plan (referred to hereafter as System Plan), since the System Plan
Baseline Case uses the assumptions from VVolume 3 (Project Plan) and VVolume 1 (Process
Strategy) of the IWFDP. Volume 2 (Campaign Plan) then documents and evaluates the resulting
operating scenario from the System Plan.

14 Selected words in the Glossary (Appendix A) appear in this document as blue underlined text, and are
hyperlinked to the corresponding definitions in the glossary.

1> This is the total volume of tank waste as of October 2010 from HNF-EP-0182, Waste Tank Summary Report for
Month Ending September 30, 2010 (Rev. 270). The total volume of tank waste fluctuates over time because water
and chemicals may be added to the tanks as part of certain waste retrieval processes to facilitate waste retrieval;
water is also removed by the waste evaporator.
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Figure 1-1. Scope and Purpose of the Integrated Waste Feed Delivery Plan

This revision of the IWFDP Volume 2 is based on the operating scenario defined by the System
Plan (Rev. 6) Baseline Case, which is consistent with IWFDP Volumes 1 and 3. The objectives
of this volume are to describe the plans for the first eight campaigns for delivery to the WTP,
evaluate the projected feed for the entire mission for systemic issues, and identify issues, gaps,
and future refinements.

1.2 CAMPAIGN PLAN OUTLINE

This volume of the IWFDP is organized as follows.

» Section 1.0 provides a brief site background, and summarizes the scope and objectives of
this volume of the IWFDP.

» Section 2.0 presents summary information highlighting the first eight feed campaigns and
other mission information.

» Section 3.0 describes the campaign plans for the first eight feed campaigns.

» Section 4.0 presents the WFD feed screening criteria, including WTP Specification 7 and
Specification 8, hydrogen generation rate, criticality, waste acceptance criteria action
limits, and required samples.

» Section 5.0 evaluates WFD contingency feed availability throughout the RPP mission.

1-2
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Section 6.0 evaluates required WFD evaporator campaigns required to support the first
eight feed campaigns.

Section 7.0 presents DST space evaluation to meet the required WFD feed requirements.

Section 8.0 provides a table of WFD issues and uncertainties identified in this volume of
the IWFDP, along with associated assumptions and potential mitigating actions.

Section 9.0 presents path forward recommendations, including necessary technologies,
future projects, key decisions, additional studies, and optimization opportunities. This
section also outlines future refinements identified to be incorporated in future revisions of
the IWFDP and associated System Plan.

Section 10.0 lists the references used in the main body of this volume of the IWFDP.

1-3



RPP-40149-VOL2, Rev. 2

This page intentionally left blank.



RPP-40149-VOL2, Rev. 2

20 SUMMARY

This section provides summary tables and graphics outlining the near- and long-term campaign
plans. Each of the low-activity waste (LAW) and high-level waste (HLW) feed campaigns is
based on the results of the System Plan (Rev. 6) Baseline Case operating scenario.

Table 2-1 provides a summary of the total number of LAW and HLW campaigns over the entire
RPP mission. A LAW campaign consists of one LAW feed batch of approximately 1 Mgal of
certified feed delivered to the WTP from a single source tank. A HLW feed campaign consists
of six or seven feed delivery batches of approximately 120 kgal each of certified feed delivered
to the WTP from a single source tank. In total, approximately twice as much waste is sent in
HLW deliveries than in LAW deliveries. The total amount of waste delivered to the WTP is
approximately 110 Mgal, which is significantly more than the current waste volume in the tank
farms. The additional waste volume mainly originates from water additions required for single-
shell tank (SST) retrievals and other tank farms operations.

Table 2-1. Feed Deliveries to the Waste Treatment and Immobilization Plant

LAW feed to FRP HLW feed to HLP

Number of campaigns 43 92
Number of batches 43 600
Nominal batch volume (gal) 1,000,000 120,000
Total volume (gal) 38,675,000 71,063,000
FRP feed receipt process. HLW high-level waste.

HLP high-level waste lag storage and feed LAW

blending process.

low-activity waste.

The first eight campaigns, separated into LAW and HLW, are summarized in Table 2-2 and
Table 2-3, respectively. Summary information is displayed, including delivery dates, volumes,
and the necessary preparation steps. A list of all projected transfers directly associated with the
first eight campaigns can be found in Appendix B.

The current status of the first eight campaign plans is provided in Table 2-4. Most of the
planning work is listed to be completed in the future. It is premature to develop planning
documents to support these campaigns at this time while the system requirements and
assumptions are changing. Planning documents and more detailed assessments will be
completed as WFD activities approach.
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Table 2-2.  Summary of Projected Initial Low-Activity Waste Deliveries

LAW dehverles Preparation steps®
Feed Volume Volume
2| tank® | Start date (kgal) Start date (kgal) Type

LAW-1 AY-102 5/11/2018 123 Water AY-102 9/9/2017 Water
(HC) Mix-Sample-Analyze (ready for dellvery 417/2018%)
LAW-2 AP-104  2/3/2020 996 AP-103  AP-104 11/3/2014 1,152 Supernate
Mix-Sample-Analyze (ready for delivery 7/30/2019°)
LAW-3 AP-104 11/22/2022 996 AP-103  AP-104 2/14/2020 729 Supernate
AP-101 AP-104 4/30/2020 301 Supernate

Mix-Sample-Analyze (ready for delivery 11/27/2020°)

& This is the order of delivery of the staged LAW waste.

This is the tank in which the LAW feed is staged.

¢ These are the steps to prepare a specific batch of LAW feed.

The ready-for-delivery date is based on 210 days after a water addition to Tank AY-102.

¢ The ready-for-delivery date is based on 210 days after the last waste addition to Tank AP-104.

o

o

HC
LAW

hot commissioning.
low-activity waste.

During the majority of the mission, there are two dedicated LAW feed tanks, AP-102 and
AP-104. Two consecutive deliveries originate from Tank AP-104, because early in the mission
Tank AP-102 is performing LAW feed staging functions. LAW feed demand is low during this
time period, so one LAW feed tank suffices.
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Table 2-3.  Summary of Projected Initial High-Level Waste Deliveries

HLW dehvenes Preparation steps®
Feed Volume Volume
2| tank” | Startdate | (kgal) | From | To | Startdate | (kgal) Type

HLW-1 AY-102 5/31/2018 120 Mix-Sample-Analyze (ready for delivery 4/7/2018%)

(RIS 6/5/2018 120 AY-102  WTP®  5/11/2018 123 LAW Feed
6/10/2018 120
7/31/2018 120
2/2/2020 120

HLW-2 AW-105  4/4/2020 120 AW-103 AW-105  1/25/2019 733 Supernate
6/9/2020 120 AW-105 AW-103 2/2/2019 783 Slurry
9/5/2020 120 AZ-101 AW-105 2/11/2019 506 Slurry
11/29/2020 120 AP-103 AW-105  2/18/2019 276 Supernate
2/3/2021 120 Mix-Sample-Analyze (ready for delivery 9/18/2019%)
4/1/2021 120
5/15/2021 120

HLW-3 AZ-102  6/30/2021 120 Complete retrieval of AX Farm tanks (10/14/2018)
8/11/2021 120 AP-107 AZ-102  10/19/2018 89 Supernate
9/14/2021 120 Mix-Sample-Analyze (ready for delivery 2/27/2021°%
10/13/2021 120
11/9/2021 120
12/4/2021 120

HLW-4 AY-102 12/30/2021 120 AZ-101 AY-102  2/14/2020 379 Slurry
1/26/2022 120 AP-105 AY-102  2/21/2020 348 Supernate
3/2/2022 120 Mix-Sample-Analyze (ready for delivery 9/19/2020°%)
4/8/2022 120
5/20/2022 120
6/29/2022 120

HLW-5 AW-105 8/16/2022 120 AN-106 AW-105  5/23/2021 544 Slurry
9/22/2022 120 AP-105 AW-105  5/31/2021 295 Supernate
10/11/2022 120 Mix-Sample-Analyze (ready for delivery 12/29/2021°)
11/7/2022 120

11/29/2022 120
12/19/2022 120
1/13/2023 120

& This is the order of delivery of the staged HLW waste.

® This is the tank from which the HLW feed is delivered to the WTP.

¢ These are the steps to prepare a specific batch group of HLW feed.

¢ The ready-for-delivery date is based on 210 days after a water addition to a staging tank.

¢ A key step in preparing HLW hot commissioning feed is delivery of the LAW hot commissioning feed to
the WTP.

HC
HLW

hot commissioning. LAW
high-level waste. WTP

low-activity waste.
Waste Treatment and Immobilization Plant.
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Table 2-4.  Status of Campaign Plans and Special Flowsheets

System planning Operational planning
Campaign Process Operating
or special Operating WTP assessment of Waste compatibility control | procedures
flowsheet scenario proposed campaign® Flowsheet Upgrades ready” DSA coverage assessment Sample plan plan ready Comments
LAW-1/HLW-1 System Plan (Rev. 6)° Future Preliminary" 9/2017 Future Future Future Future Future
(HC) Baseline Case
LAW-2 System Plan (Rev. 6)° Future Future 1/2019 Future Future Future Future Future
Baseline Case
HLW-2 System Plan (Rev. 6)° Future Preliminary® 1/2019 Future Future Future Future Future
Baseline Case
HLW-3 System Plan (Rev. 6)° Future Future 8/2020 Future Future Future Future Future
Baseline Case
HLW-4 System Plan (Rev. 6)° Future Future 9/2017 Future Future Future Future Future
Baseline Case
HLW-5 System Plan (Rev. 6)° Future Future 1/2019 Future Future Future Future Future
Baseline Case
LAW-3 System Plan (Rev. 6)° Future Future 1/2019 Future Future Future Future Future
Baseline Case
Tank C-104 N/A N/A Not available N/A N/A N/A N/A N/A N/A
blending of
fissile 2*U
Waste Group A N/A N/A Not available® N/A N/A N/A N/A N/A N/A
mitigation
CC strontium/ N/A N/A Partial" N/A N/A N/A N/A N/A N/A
TRU element

precipitation

% The WTP assessment can focus on either long-term campaign plans or an eminent campaign.

® Proposed dates that all necessary upgrade activities will be complete.

¢ ORP-11242, 2011, River Protection Project System Plan, Rev. 6, U.S. Department of Energy, Office of River Protection, Richland, Washington.

¢ RPP-RPT-46020, 2010, Tank 241-AY-102 Waste Feed Delivery Flowsheet, Rev. 0A, Washington River Protection Solutions, LLC, Richland, Washington.

¢ RPP-RPT-50361, 2011, Tank 241-AW-105 Waste Feed Delivery Preliminary Flowsheet, Rev. 0, Washington River Protection Solutions, LLC, Richland, Washington.

! RPP-RPT-43828, 2011, Enhanced Use of AN Farm for C Farm Single-Shell Tank Retrieval, Rev. 0A, outlines the current strategy for blending the fissile >3U waste in Tank C-104. A full flowsheet has not been developed.

9 HNF-4347, 2000, Alternatives Generation and Analysis for Low Activity Waste Retrieval Strategy — DRAFT, outlines the current strategy for mitigation of Waste Group A tanks. A full flowsheet has not been developed.

" RPP-24809, 2005, Strontium and TRU Separation Process in the DST System, Rev. 0, is a partial flowsheet that outlines the current strategy for precipitation of CC strontium/TRU elements in Tanks AN-102 and AN-197. A full flowsheet has not been developed.

cC = complexed concentrate. HLW = high-level waste. TRU = transuranic.
DSA = documented safety analysis. LAW = low-activity waste. WTP = Waste Treatment and Immobilization Plant.
HC = hot commissioning. N/A = not applicable.
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Figure 2-1 illustrates the near-term WFD sequence, including relative timing of deliveries, the
feed tank for each campaign, and the predominant feed sources, which traces the waste in each
campaign to the original source tanks. The predominant feed sources are those tanks in which
the waste for the campaign originates, as included in the best-basis inventory (BBI). Delivery of
the feed batches generally accelerates over time, after delivery of the hot commissioning feed in
Campaign LAW-1/HLW-1 (HC'®). The first three batches of Campaign LAW-1/HLW-1 (HC)
are in very quick succession, and the fourth batch is not delivered until approximately one year
after startup. Beyond Campaign LAW-1/HLW-1 (HC), the batch deliveries become more
frequent as the WTP capacity ramps up.

LAW Feed HLW Feed
| l | | l |
Predominant Feed Feed Predominant
Campaign Feed Source Tank Batch Batch Tank Feed Source Campaign
| ' 1 ' 1 ' I = ' 1 ' 1 ' |
Campaign LAW-1 TS o |FY18
Hot Commissioning = T 7Y
Campaign HLW-1
FY19 G0z Hot Commissioning
—e
Campaign LAW-2 AP-103 |— AP-104 - -
FY20 (e
o
C-102
_. .
Y | AW-105 Campaign HLW-2
—e AZ-101
FY21|—e
—e
o
—e
—§o | Az102 | AXFarm | Campaign HLW-3
FY22 e AY-102 L C102 | Campaign HLW-4
—e = ampaign -
o AZ-101 paig
)
- cA07
Campaign LAW-3 [ AP-103 AP-104 -— 3 AW-105 =102 Sl JLiEs
FY23

Figure 2-1. Near-Term Waste Feed Delivery Sequence

1% When used as part of the campaign designation, (HC) stands for hot commissioning.
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Figure 2-2 illustrates the proposed usage of all 28 DSTs over the life of the RPP mission. Each
DST has a colored row associated with it that indicates each tank’s function for the duration of
the mission. Functions in purple indicate tank upgrades; yellow represents special waste types;
blue indicates liquid-only processes; red/pink indicates solids handling, HLW feed, and staging
operations; and green represents cross-site transfer operations.

Figure 2-3 and Figure 2-4 illustrate how the DST system is interconnected (e.g., primary transfer
routes), its projected general capabilities (e.g., deep sludge, slurry, mixer pump installations, etc.)
and the planned mixer pump installations. Figure 2-3 has the same color coordination as

Figure 2-2 and indicates the planned function(s) of each DST during the mission. Figure 2-4 is a
more simplified diagram that indicates the type of waste, either supernates or sludges, that each
tank can store.

Figure 2-5 illustrates the timing of near-term activities to support the first eight WFD campaigns,
including tank upgrades, feed preparation, mixing and sampling activities, and feed batch
deliveries. As shown in the figure, there are some instances of overlap between mixing and
sampling activities. The 222-S Laboratory will be performing some of these analyses;

an evaluation on the laboratory demand or its capacity as a result of WFD has not been
completed. This overlap of activities has been identified as an issue and is tracked in

Section 8.0. Also included in Figure 2-5 are the full-scale mixing demonstration activities that
precede the hot commissioning campaign. These activities include the mixing demonstration
and results analysis, reconfiguration period, and the readiness assessment. These activities are
discussed in Section 3.1.1.

24590-WTP-RPT-MGT-11-014, Initial Data Quality Objectives for WTP Feed Acceptance
Criteria, defines the waste acceptance criteria for feed delivery to the WTP. The first eight

feed campaigns are projected to meet all waste acceptance criteria action item limits.
24590-WTP-1CD-MG-01-019, ICD 19 - Interface Control Document for Waste Feed (ICD-19),
and the WTP Contract (DE-AC27-01RV14136, Design, Construction, and Commissioning of the
Hanford Tank Waste Treatment and Immobilization Plant) currently require that the feed must
also meet the limits in Specification 7 and Specification 8. During the full mission, some of the
feed is projected to exceed some of the Specification 7 or 8 limits, including several during the
first eight feed campaigns. However, the intention is to have the waste acceptance criteria data
quality objectives (DQO) define which parameters must be met for delivery of feed. Sections 3.X.6
(3.1.6 to 3.7.6) include a feed screening assessment for each of the first eight feed campaigns,
and Section 4.0 presents feed screening analyses for the mission duration.

The DQO process is iterative—it is anticipated that waste acceptance criteria may be deleted,
revised, or added as additional data and knowledge are obtained. A final set of waste acceptance
criteria (especially the action limits) must be developed, documented, and promulgated.

The basis of each waste acceptance criterion should be reevaluated to ensure that it is necessary
and sufficient to establish waste acceptance. Additionally, the relationship and content of
ICD-19, the waste acceptance DQO, and Specifications 7 and 8 in the WTP Contract should be
reviewed for consistency and intent.
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Figure 2-2. Double-Shell Tank Assignments and Usage
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3.0 CAMPAIGN PLANS

This section provides analysis of the first eight feed campaigns to be delivered to the WTP.
Eight campaigns were chosen to include at least two full HLW and two full LAW campaigns.
Campaign LAW-1/HLW-1 (HC) is scheduled to be delivered in mid-2018, and the last campaign
of this report, Campaign LAW-3, is projected to be delivered in late 2023.

The discussion on each campaign is structured along the lines of the graphic illustrating the feed
delivery logic for the campaign. Topics to be discussed include:

Tank upgrades necessary to support the feed delivery campaign
The status of necessary planning documents that will support the campaign

The planned feed preparation steps to produce the finalized feed batches, including
precursor transfers necessary to free up space for the feed

A trace-back of the waste in each campaign to the individual source tank(s) from which
the waste originates, relative to the starting tank inventory used for developing the
baseline operating scenario

The mixing and sampling activities that are planned to support the campaign

An analysis of the campaign-specific observations from the screening performed in
Section 4.0

The planned delivery activities
The identified risks and issues associated with the campaign.

Each of the LAW and HLW feed campaigns is based on the results of the System Plan (Rev. 6)
Baseline Case operating scenario.
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3.1 CAMPAIGN LAW-1/HLW-1 - HOT COMMISSIONING FROM TANK AY-102

Figure 3-1 illustrates the feed delivery logic for Campaign LAW-1/HLW-1 (HC), including the
timing for planning documents, tank upgrades, feed preparation steps, mixing and sampling
activities, and both LAW and HLW deliveries. The timing for the planning documents is
included to give a relative approximation of when each document will be completed. Itis
premature to develop a definitive schedule for these documents at this time. Markers indicating
potential sampling activities are also included to emphasize the quantity and relative timing of
the required samples.

There are several noticeable issues with the current feed delivery logic for this campaign, which
are discussed in more detail in Section 8.0.

» Very little schedule contingency exists between the tank upgrades and feed delivery.
» The campaign flowsheet should be refined to align with emerging strategy and plans.
» Development of the full-scale mixing demonstration has not been completed.

* The timing of the first four feed deliveries is very quick. Improvements may be made to
avoid feeding four batches to WTP within the first month of operation.

3.1.1 Upgrades

The upgrades described in this section pertain to the equipment associated with Tank AY-102
that is needed to support WFD for this campaign. IWFDP Volume 3 identifies the full set of
upgrades necessary for the WED system. This campaign relies on numerous tank-specific and
general infrastructure upgrades, including those required to support other retrievals, staging, and
delivery activities.

Tank AY-102 will undergo a five-year equipment upgrade construction and demonstration
period from October 2012 to September 2017. Transfers into or out of Tank AY-102 require
formal written approval by ORP per the feed control list in HNF-SD-WM-OCD-015, Tank
Farms Waste Transfer Compatibility Program, to protect the hot commissioning feed. Two
mixer pumps will be installed to mobilize the sludge. A slurry transfer pump will be installed to
transfer HLW slurries, and a decant transfer pump will be installed to enable LAW supernate
transfers.

Additional miscellaneous equipment is also installed during the equipment upgrade construction
period. Examples of this include, but are not limited to, thermocouple trees for temperature
measurement, cameras to visually monitor tank activities, and tank sampling instrumentation.
The upgrade construction period also includes the removal of unnecessary equipment, which is
often a challenging activity.
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This campaign is the first time that Hanford tank waste will be prepared, sampled, and delivered
to the WTP using the equipment to be installed by the Tank AY-102 upgrade project. The
upgrade project schedule provides for performing the full-scale mixing demonstration during this
upgrade period. The schedule for the mixing demonstration program was obtained from the
summary baseline schedule produced by the Flowsheet Integrated Project Team (IPT) as of
April 2011 and includes the timing of the mixing demonstration and results analysis,
reconfiguration, and readiness assessment activities.!” The mixing demonstration program and
associated activities are discussed in Section 3.1.5 and in IWFDP Volume 1, Section 2.8.8.

Table 3-1 summarizes a list of the upgrades and activities required for Campaign LAW-1/HLW-1
(HC) and the associated schedule.

Table 3-1. Upgrades and Schedule — Campaign LAW-1/HLW-1 (HC)
(Hot Commissioning from Tank AY-102)

Upgrade/Activity description Schedule

Mixer pumps (2) Sludge mixing 10/2012 - 12/2014
Transfer pump for decant LAW transfers 10/2012 - 12/2014
Transfer pump for slurry HLW slurry transfers 10/2012 - 12/2014
Equipment removal Remove unnecessary equipment 10/2012 - 12/2014
Full-scale mixing demonstration Confirm mixer performance 12/2014 - 9/2016
Reconfiguration period Reconfigure equipment 9/2016 — 3/2017
Readiness assessment Confirm tank readiness 3/2017 - 9/2017
HLW = high-level waste.

LAW = low-activity waste.
3.1.2 Planning

Planning documents must be completed in time to provide support and analysis for each step in
preparing the campaign for delivery. RPP-RPT-46020, Tank 241-AY-102 Waste Feed Delivery
Flowsheet, identifies issues that may exist with the interface between the tank farms and WTP so
that the issues may be resolved prior to feed delivery to WTP. The current revision of the
flowsheet is based on the System Plan (Rev. 4) Baseline Case, not the current operating
scenario.”® The flowsheet includes a material and heat balance to provide a detailed analysis and
identifies major flowsheet risks. The ten risks identified in the flowsheet primarily focus on the
following areas:

* Waste properties with respect to the waste acceptance criteria requirements
* The ability to mix and transfer waste to the WTP.

YThe summary baseline schedule was used for the timing of these activities since the Baseline Case operating
scenario in the System Plan (Rev. 6) did not present any of the tank upgrade or mixing demonstration activities prior
to the first beneficial use of Tank AY-102 and associated upgrades in September 2017.

'8 The System Plan (Rev. 6) operating scenario does not use any inputs specifically from the current revision of the
flowsheet.
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Future flowsheet revisions will determine if these risks have been resolved by the current
operating scenario. Other planning documents and more detailed assessments, such as process
control plans, sample plans, and other documents shown on Table 2-4, will be completed closer
to the date of delivery. Future revisions of the IWFDP will include discussion of the planning
documents as they are developed.

3.1.3 Feed Preparation

Tank AY-102 currently contains all necessary waste for hot commissioning. The tank contents
are protected by the feed control list documented in Appendix A of HNF-SD-WM-OCD-015:

“The following control is in place to protect the combined LAW and HLW hot
commissioning supernate and solid feed in Tank 241-AY-102 [Level 1]:

1. No waste shall be added to or removed from Tank 241-AY-102 prior to waste
feed delivery to WTP.”

Prior to delivery to the WTP, water will be added to Tank AY-102 to replace any evaporative
losses and to meet the operational constraint on solids concentration for the HLW feed to WTP.
A water addition is the only planned transfer into Tank AY-102 prior to delivery to the WTP.

Table 3-2 provides a list of the associated waste transfers for Campaign LAW-1/HLW-1 (HC),
including source tank, dates, and volumes (both solids and liquids).

Table 3-2.  Associated Waste Transfers — Campaign LAW-1/HLW-1 (HC)
(Hot Commissioning from Tank AY-102)

Liquid volume Solid volume
Source Receipt tank Transfer date (gal) (gal)

Water AY-102 9/9/2017 80,000

3.1.4 Source of Waste

Low-level B Plant waste was the first waste transferred into Tank AY-102 during the 1980s.
These transfers were small, and solids accumulation was minimal. The majority of the solids in
Tank AY-102 came from the retrieval of Tank C-106 in 1999. Tank C-106 was the first SST
retrieved into a DST, and contained high-heat waste. The supernate in Tank AY-102 was
transferred from Tank AP-101 in January 2007. The WFD strategy consolidates the LAW waste
from Tank AP-101 with the HLW from Tank AY-102 to be able to feed the WTP during hot
commissioning from one DST feed tank, saving vital DST space. A detailed analysis of the
consolidation of Tank AP-101 supernate with Tank AY-102 solids is described in
RPP-RPT-25975, Feed Control List Change Evaluation — Consolidating Tank 241-AP-101
Supernate with Tank 241-AY-102 Solids.

3.1.5 Mixing and Sampling

A full-scale mixing demonstration will verify mixer pump performance and confirm mixing
behavior is consistent with small-scale mixing demonstration results. The full-scale mixing
demonstration will be a nearly year-long activity during which mixer pumps will be operated in
Tank AY-102 to mobilize solids. Samples will be collected in a certification flow loop to verify
that mixing operations are capable of producing HLW slurry that can be certified as HLW feed.
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In-tank instrumentation will allow monitoring of mixing performance while mixer pumps are
running. After the mixing demonstration, there will be an approximately six-month period to
reconfigure the equipment to prepare feed for the WTP. Any necessary changes to mixer pump
equipment or other infrastructure will occur during the reconfiguration period. A six-month
readiness assessment follows the reconfiguration period to confirm whether the tank is ready for
delivery activities. IWFDP Volume 1, Section 2.8.8, provides a more detailed discussion of the
mixing and sampling demonstration program.

A detailed sampling procedure and process has not been fully developed. Conceptual
assumptions and design, however, indicate some key features of the sampling system. The HLW
fraction will be sampled using a recirculation flow loop with a remote sampler. The LAW
fraction will be sampled using grab samples. The number of samples required for each campaign
will be determined by projected tank compositions. As a projected component or criterion
approaches a limit, more samples are necessary to achieve the required confidence that the true
value for that criterion is within the limit. Sampling activities will be performed after all tank
inventory preparation steps are complete. This will ensure that the final campaign composition
will be sampled. Sample analysis will be completed during the 180 days following the sampling
process and will verify the projected tank composition for certification of the waste prior to
acceptance for treatment in the WTP.

Since both LAW and HLW feed will be delivered to the WTP from Tank AY-102 during hot
commissioning, samples taken during the full-scale mixing demonstration and before feed
delivery will be used to analyze the LAW and HLW fractions. The quantity and volume of these
samples must be sufficient to complete both LAW and HLW prequalification testing during hot
commissioning.

3.1.6 Feed Qualification and Certification

After mixing and sampling activities, an evaluation and analysis of the waste constituents in
comparison to the waste acceptance criteria is performed. This evaluation is scheduled to take
180 days and will determine if the tank waste is acceptable as feed to the WTP. The screening
will test the waste sample for compliance with Specification 7, which is the LAW envelopes
definition, and Specification 8, which is the HLW envelope (Envelope D) definition, both of
which are contained in Section C of the WTP Contract (DE-AC27-01RV14136). Screening for
criticality safety limits (CSL) and hydrogen generation rate (HGR) limits is also performed.

24590-WTP-RPT-MGT-11-014 defines the waste acceptance criteria for feed delivery to the
WTP. ICD-19 and the WTP Contract (DE-AC27-01RV14136) currently indicate that the feed
must meet the limits in Specification 7 and Specification 8; however, the intention is to have the
waste acceptance criteria DQOs define which parameters must be met for delivery of feed. The
WTP prequalification process will occur simultaneously with the waste acceptance criteria
evaluation. The prequalification process will analyze samples in a hot cell to determine the
ability of the WTP to process the waste. Results of the prequalification testing will determine if
any adjustments need to be made to the waste feed batches prior to delivering waste to WTP.
Specific requirements and prequalification procedures have not been fully developed.

Table 3-3 lists the out-of-specification constituents or criteria for Campaign LAW-1/HLW-1
(HC). Section 4.0 provides a discussion of global implications of out-of-specification
constituents per the criteria.

3-6



RPP-40149-VOL2, Rev. 2

Table 3-3.  Out-of-Specification Constituents per Criteria —
Campaign LAW-1/HLW-1 (HC) (Hot Commissioning from Tank AY-102)

Batch Waste acceptance
type Screening criteria item Parameter Value Limit

IRWAR Specification 8, Table TS-8.4° Al (g/100g NVO) 15.3 14.0
Specification 8, Table TS-8.4° N Pb (g/100g NVO) 1.27 1.10

# Specification 8 (HLW envelope definition) is included in Section C of the WTP Contract
(DE-AC27-01RV14136).

HLW = high-level waste.
NVO = non-volatile oxides.
WTP = Waste Treatment and Immobilization Plant.

The CSL 8.2 liquid phase value for the first LAW feed batch originates from RPP-RPT-46020
instead of the System Plan (Rev. 6) Hanford Tank Waste Operations Simulator (HTWOS)
modeling results. The value projected by HTWOS slightly exceeded the CSL 8.2 liquid phase
limit for this first batch as a result of a modeling error. The model did not correctly apply
residual wash factors before the first LAW batch is delivered to the WTP. The wash factors are
different for each component, and in this case when they are correctly applied, they lower the
liquid phase ratio of Usissiie t0 Uorar. Once the residual wash factors were correctly applied by
HTWOS to the HLW feed batches, the CSL 8.2 liquid phase value fell within the limit.
Analyses of the hot commissioning deliveries to WTP are also available in Table 7-7 of
RPP-RPT-46020. The CSL 8.2 liquid phase evaluation in this report is below the limit, at the
same value estimated by HTWQOS for the HLW batches.

The HLW hot commissioning batches exceed the Specification 8 Envelope D limit for both the
aluminum and lead concentrations. The aluminum composition exceeds the Envelope D limit by
9 percent. Aluminum is a component that commonly exceeds the limit, with only 5.7 percent of
the waste batches being in range. The lead composition exceeds the Envelope D limit by

15 percent. Both aluminum and lead are listed in Table TS-8.4 of Specification 8. Although the
components listed in this table are important for HLW glass production, they will not be used as
a basis for determining if the feed meets screening requirements.

The waste certification process to allow delivery to the WTP has not been finalized. If a waste
batch is out of specification, an analysis is needed of the uncertainty associated with the estimate
and the potential for the waste to be within the actual capability and safety envelope of WTP.

If sample analyses determine that the waste composition is unacceptable for delivery to WTP,
mitigating actions will be performed to bring a tank into specification. These mitigation
activities may include, but are not limited to, dilution of tank contents with water, caustic
leaching, transfer of waste out of the feed tank to another DST, and the transfer of waste from
another DST into the feed tank. Once the tank contents are deemed acceptable for delivery to
the WTP, the waste campaign will be certified for delivery.
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3.1.7 Delivery

The first waste batch sent to the WTP during hot commissioning will be a LAW batch from
Tank AY-102. This batch will be sent on the hot commissioning start date in May 2018. After
the first LAW batch, Tank AY-102 will send five HLW batches to complete hot commissioning.
Each HLW feed batch can be a maximum of 120 kgal, so several batches are required to deliver
all of the planned HLW feed from the DST. The first three HLW feed batches are sent to the
WTP within a month of the first LAW transfer. These four batches (one LAW and three HLW)
will be used to fill the WTP with waste to begin processing. The final two HLW batches from
Tank AY-102 during hot commissioning are sent to the WTP in July 2019 and February 2020,
respectively.

The transfer lines will be flushed with water to the WTP, 2,500 gal pre-transfer and 2,000 gal
post-transfer, for a total of 4,500 gal to remove any residual waste from the transfer lines to
prevent damage to the lines and reduce the risk of leaks. This transfer line flush is modeled as
one transfer for simplicity.

Table 3-4 summarizes the delivery-related activities for Campaign LAW-1/HLW-1 (HC).

Table 3-4. Delivery-Related Activities — Campaign LAW-1/HLW-1 (HC)
(Hot Commissioning from Tank AY-102)

Ligquid volume Solid volume
Source Description Transfer date (CED) (gal)

AY-102 LAW feed batch 5/11/2018 122,699

Water Transfer line flush 5/11/2018 4,500 0
AY-102 HLW feed batch 5/31/2018 114,799 5,201
Water Transfer line flush 5/31/2018 4,500 0
AY-102 HLW feed batch 6/5/2018 114,799 5,201
Water Transfer line flush 6/5/2018 4,500 0
AY-102 HLW feed batch 6/10/2018 114,799 5,201
Water Transfer line flush 6/11/2018 4,500 0
AY-102 HLW feed batch 7/31/2019 114,799 5,201
Water Transfer line flush 7/31/2019 4,500 0
AY-102 HLW feed batch 2/2/2020 114,799 5,201
Water Transfer line flush 2/3/2020 4,500 0
HLW high-level waste.

LAW low-activity waste.

After finishing deliveries of the hot commissioning feed, Tank AY-102 is available for reuse and
will provide HLW feed to the WTP in Campaign HLW-4,
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3.2 CAMPAIGN LAW-2 - LOW-ACTIVITY WASTE FROM TANK AP-104

Figure 3-2 illustrates the feed delivery logic for Campaign LAW-2, including the timing for
planning documents, tank upgrades, feed preparation steps, mixing and sampling activities, and
LAW delivery. The timing for the planning documents is included to give a relative
approximation of when each document will be completed. It is premature to develop a definitive
schedule for these documents at this time. Markers indicating potential sampling activities are
also included to emphasize the quantity and relative timing of the required samples.

There are noticeable issues with the current feed delivery logic for this campaign, which are
discussed in more detail in Section 8.0.

» Detailed sampling methods need to be defined.
» Feed tank and contents are subject to change.

3.2.1 Upgrades

The upgrades described in this section pertain to the equipment associated with Tank AP-104
that is needed to support WFD for this campaign. IWFDP Volume 3 identifies the full set of
upgrades necessary for the WFD system. This campaign relies on numerous tank-specific and
general infrastructure upgrades, including those required to support other retrievals, staging, and
delivery activities.

Tank AP-104 will undergo a 13-month construction period. No waste transfers into or out of
Tank AP-104 will occur during the scheduled construction period. The only equipment upgrade
will be the installation of a transfer pump to enable the transfer of LAW feed batches to the
WTP. Since Tank AP-104 is planned to be used solely for liquid handling, it will not require
installation of other pump types.

Additional miscellaneous equipment is also installed during the equipment upgrade construction
period. Examples of this include, but are not limited to, thermocouple trees for temperature
measurement, cameras to visually monitor tank activities, and tank sampling instrumentation.
The upgrade construction period also includes the removal of unnecessary equipment, which is
often a challenging activity.

Table 3-5 summarizes a list of the upgrades required for Campaign LAW-2 and the associated
schedule.

Table 3-5. Upgrades and Schedule — Campaign LAW-2
(Low-Activity Waste from Tank AP-104)

Transfer pump for decant LAW transfers 9/2017 - 1/2019
Equipment removal Remove unnecessary equipment 9/2017 - 1/2019
LAW = low-activity waste.
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3.2.2 Planning

Planning documents must be completed in time to provide support and analysis for each step in
preparing a campaign for delivery. It is premature to develop planning documents to support
Campaign LAW-2 at this time while the system is in a state of flux. Planning documents and
more detailed assessments, such as process control plans, sample plans, and other documents
shown on Table 2-4, will be completed closer to the date of delivery. Future revisions of the
IWFDP will include discussion of the planning documents as they are developed.

3.2.3 Feed Preparation

Prior to receiving the waste for this LAW feed campaign, Tank AP-104 is used to transfer liquid
waste to and from a variety of DSTs. In preparation for this campaign, Tank AP-104 transfers
nearly all of its contents to Tank AW-102 for an evaporator campaign. Waste for this LAW feed
campaign originates from Tank AP-103 and is transferred into Tank AP-104 in November 2014.
This LAW has a high specific gravity of 1.4 and has no specific concerns, which makes it a good
candidate for the first full LAW campaign.

Table 3-6 provides a list of the associated waste transfers for Campaign LAW-2, including
source tank, dates, and volumes (both solids and liquids).

Table 3-6. Associated Waste Transfers — Campaign LAW-2
(Low-Activity Waste from Tank AP-104)

Liquid volume Solid volume
Source tank Receipt tank Transfer date (gal) (gal)

AP-104 AW-102 10/5/2014 860,029
AP-103 AP-104 11/3/2014 1,152,380 0

3.2.4 Source of Waste

The source of the waste for this LAW campaign is Tank AP-103. There is a residual amount of
waste from Tank AN-101 and Tank AN-106, but more than 99 vol% of the waste originates from
Tank AP-103. The proximity of Tank AP-103 to Tank AP-104 reduces the risk of transferring
waste over long distances; however, this was not a criterion for selection.

Figure 3-3 illustrates the fraction of waste from each source for Campaign LAW-2. This data is
developed by tracing the waste back to the individual source tank, as included in the BBI.

3-11



RPP-40149-VOL2, Rev. 2

3.2.5 Sampling 10

= Liquid Phase Traceback ‘ Notes:

There are no unique or special sampling Sl 2EEalDeEEs
. e . 0.9 -

requirements that are specific to this feed

campaign. Detailed campaign-specific

sampling requirements will be developed as

the mission matures.

0.8 1

0.7 4

A detailed sampling procedure and process
has not been fully developed. Conceptual
assumptions and design, however, indicate
some key features of the sampling system.
The LAW campaigns will be sampled using
grab samples. The number of samples
required for each campaign will be
determined by projected tank compositions.
As a projected component or criterion

0.6 1

0.5 4

04 4

Fraction of campaign batch from source tank

0.3 4

approaches a limit, more samples are 02 |
necessary to achieve the required confidence
that the true value for that criterion is within o1 |

the limit. Sampling activities will be

performed after all tank inventory preparation 00 | |
steps are complete. This will ensure that the AN-101 AN-106 AP-103
final campaign composition will be sampled. Source Tank

Sample analysis will be completed during the Figure 3-3. Source of Waste —

180 days following the sampling process and Campaign LAW-2

will verify the projected tank composition for (Low-Activity Waste from Tank AP-104)
certification of the waste prior to acceptance

for treatment in the WTP.

In addition to sampling activities to support certification and delivery of waste to the WTP, there
will be other samples taken to support waste compatibility assessments (WCA) and process
control plans (PCP). Specifically, samples will be taken as necessary to provide enough
information about the waste to complete a WCA. Other samples may also be required by the
PCP to ensure that the transfers are compliant. Specific sampling requirements to support the
WCA and PCP will be developed closer to the date of each transfer. Sampling events will be
scheduled such that there is sufficient time for sampling and analysis for PCP changes, if
necessary.

3.2.6 Feed Qualification and Certification

After mixing and sampling activities, an evaluation and analysis of the waste constituents in
comparison to the waste acceptance criteria is performed. This evaluation is scheduled to take
180 days and will determine if the tank waste will be certified for feed delivery to the WTP.

The screening will test the waste sample for compliance with the Specification 7, Specification 8,
CSL, and HGR limits.
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The waste acceptance criteria DQO (24590-WTP-RPT-MGT-11-01) defines the waste
acceptance criteria for feed delivery to the WTP. ICD-19 and the WTP Contract
(DE-AC27-01RV14136) currently indicate that the feed must meet the limits in Specification 7
and Specification 8; however, the intention is to have the waste acceptance criteria DQO define
which parameters must be met for delivery of feed.

There are no projected out-of-specification constituents per the criteria for Campaign LAW-2.

The waste certification process to allow delivery to the WTP has not been finalized. If a waste
batch is out of specification, an analysis is needed of the uncertainty associated with the estimate
and the potential for the waste to be within the actual capability and safety envelope of WTP.

If sample analyses determine that the waste composition is unacceptable for delivery to WTP,
mitigating actions will be performed to bring a tank into specification. These mitigation
activities may include, but are not limited to, dilution of tank contents with water, caustic
leaching, transfer of waste out of the feed tank to another DST, and the transfer of waste from
another DST into the feed tank. Once the tank contents are deemed acceptable for delivery to
the WTP, the waste campaign will be certified for delivery.

3.2.7 Delivery

The delivery of the Campaign LAW-2 batch from Tank AP-104 will occur in February 2020.
LAW feed is transferred to the WTP as one large transfer of approximately 1 Mgal, including

the water additions for the transfer line flush. The WTP receives the LAW feed batches into four
LAW receipt tanks, each with a capacity of 375 kgal.

The transfer lines will be flushed with water to the WTP, 2,500 gal pre-transfer and 2,000 gal
post-transfer, for a total of 4,500 gal to remove any residual waste from the transfer lines to
prevent damage to the lines and reduce the risk of leaks. This transfer line flush is modeled as
one transfer for simplicity.

Table 3-7 summarizes the delivery-related activities for Campaign LAW-2.

Table 3-7. Delivery-Related Activities — Campaign LAW-2
(Low-Activity Waste from Tank AP-104)

Liquid volume Solid volume
Source Description Transfer date (gal) (gal)

AP-104 LAW feed batch 2/3/2020 995,500
Water Transfer line flush 2/8/2020 4,500 0
LAW = low-activity waste.

After finishing the LAW delivery, Tank AP-104 is available for reuse as a dedicated LAW feed
tank and will provide LAW feed to the WTP in Campaign LAW-3.
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3.3 CAMPAIGN HLW-2 - HIGH-LEVEL WASTE FROM TANK AW-105

Figure 3-4 illustrates the feed delivery logic for Campaign HLW-2, including the timing for
planning documents, tank upgrades, feed preparation steps, mixing and sampling activities, and
the HLW deliveries. The timing for the planning documents is included to give a relative
approximation of when each document will be completed. It is premature to develop a definitive
schedule for these documents at this time. Markers indicating potential sampling activities are
also included to emphasize the quantity and relative timing of the required samples.

There are noticeable issues with the current feed delivery logic for this campaign, which are
discussed in more detail in Section 8.0.

* The long length of transfer from AW Farm to the WTP results in increased reliability risk
and potential pressure drop concerns.

» This is the first use of incremental lowering of the mixer pumps, which may lead to
operational challenges.

» Very little schedule contingency exists between the tank upgrades and feed delivery.
» The feed tank and contents are subject to change.

3.3.1 Upgrades

The upgrades described in this section pertain to the equipment associated with Tank AW-105
that is needed to support WFD for this campaign. IWFDP Volume 3 identifies the full set of
upgrades necessary for the WFD system. This campaign relies on numerous tank-specific and
general infrastructure upgrades, including those required to support other retrievals, staging, and
delivery activities.

Tank AW-105 will undergo a three-year equipment upgrade construction period from

March 2016 to January 2019. During the construction period, no transfer activities into or out of
Tank AW-105 will be allowed. Two mixer pumps will be installed to mobilize the sludge.

A slurry transfer pump will be installed to transfer HLW slurries, and a decant transfer pump will
be installed to enable supernate transfers. The capability of mixer pump incremental lowering
will be available to enable mixing of sludge depths that are greater than 70 in.** Currently,

Tank AW-105 has a sludge depth of approximately 90 in. The mixer pumps will be
incrementally lowered while the deep-sludge solids are transferred out of Tank AW-105 in 2019.

Additional miscellaneous equipment is also installed during the equipment upgrade construction
period. Examples of this include, but are not limited to, thermocouple trees for temperature
measurement, cameras to visually monitor tank activities, and tank sampling instrumentation.
The upgrade construction period also includes the removal of unnecessary equipment, which is
often a challenging activity.

19 Section B2.3 of IWFDP Volume 1 provides a discussion of the 70 in. limit.
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Table 3-8 summarizes a list of the upgrades required for Campaign HLW-2 and the associated
schedule.

Table 3-8. Upgrades and Schedule — Campaign HLW-2
(High-Level Waste from Tank AW-105)

Upgrade description Schedule

Mixer pumps (2) Sludge mixing 3/2016 — 1/2019
Transfer pump for decant LAW transfers 3/2016 — 1/2019
Transfer pump for slurry HLW slurry transfers 3/2016 — 1/2019
Equipment removal Remove unnecessary equipment 3/2016 — 1/2019
HLW high-level waste.

LAW low-activity waste.

3.3.2 Planning

Planning documents must be completed in time to provide support and analysis for each step in
preparing the campaign for delivery. RPP-RPT-50361, Tank 241-AW-105 Waste Feed Delivery
Preliminary Flowsheet, is a preliminary flowsheet that identifies issues that may exist with the
interface between the tank farms and WTP so that the issues may be resolved prior to delivery of
feed to the WTP. The current revision of the flowsheet is based on the current operating
scenario, System Plan (Rev. 6) Baseline Case. The flowsheet includes a material and heat
balance to provide a detailed analysis and identifies major flowsheet risks. The eleven risks
identified in the flowsheet primarily focus on the following areas:

» Waste properties with respect to the waste acceptance criteria requirements

» The ability to transfer waste to the WTP, specifically in regard to complying with transfer
line maximum operating pressures.

Future flowsheet revisions developed as the operating scenario changes will determine if these
risks have been resolved. Other planning documents and more detailed assessments, such as
process control plans, sample plans, and other documents shown on Table 2-4, will be completed
closer to the date of delivery.

3.3.3 Feed Preparation

Currently, Tank AW-105 is classified as a deep-sludge tank and has approximately 90 in. of high
zirconium solid waste. Under normal use, dedicated HLW feed tanks can have a maximum of
70 in. of solids to prevent the use of incremental lowering of the mixer pumps. Some of the high
zirconium waste in Tank AW-105 is transferred into Tank AW-103, which also contains high
zirconium solid waste. This transfer reduces the solids level in Tank AW-105 to approximately
30 in. A solids transfer from Tank AZ-101 brings the final solids height before delivery in

Tank AW-105 to 70 in. The slurry transfer line is flushed with 500 gal of water for each DST-
to-DST solids transfer. A final supernate transfer from Tank AP-103 tops off the liquid in

Tank AW-105 and finalizes the tank contents for delivery.
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Table 3-9 provides a list of the associated waste transfers for Campaign HLW-2, including
source tank, dates, and volumes (both solids and liquids).

Table 3-9. Associated Waste Transfers — Campaign HLW-2
(High-Level Waste from Tank AW-105)

Liquid volume Solid volume
Source tank Receipt tank Transfer date (gal) (gal)

AW-103 AW-105 1/25/2019 732,638

AW-105 AW-103 2/2/2019 770,627 12,341
Water AW-105 2/10/2019 500° 0
AZ-101 AW-105 2/11/2019 471,951 34,349
Water AW-105 2/13/2019 500° 0
AP-103 AW-105 2/18/2019 275,585 82

& Transfer line flushes are modeled prior to the waste transfer to ensure that space is available for the flush.

3.3.4 Source of Waste

1.0
The majority of solid waste for Campaign = Solid Phase Traceback |
HLW-2 is from Tank C-102. Tank C-102 0.9 |
is retrieved into Tank AZ-101 and is
then transferred into Tank AW-105.
The remainder of solid waste in Campaign
HLW-2 is original Tank AZ-101 and
AW-105 waste. The Tank AW-105 waste is
high zirconium waste, but it is diluted with
Tank C-102 and AZ-101 waste to ensure that
it does not exceed the zirconium
concentration constraints. The supernate for
this campaign originates from primarily two
sources. Liquids associated with the
consolidation of the high zirconium waste
from Tanks AW-103 and AW-105 account
for approximately 25 percent of the supernate.
The remainder of the supernate is
concentrated evaporator bottoms originating

Notes:
SP6 Baseline Case

© o o e o
ES &) o N o
. . . .

Fraction of campaign batches from source tank

o
w

0.2

from a variety of DSTSs.
0.1
Figure 3-5 illustrates the fraction of waste .
from each source for Campaign HLW-2. 0.0 ‘ ‘
This data is developed by tracing the waste AW-105 AZ-101 C-102
back to the individual source tank, as Source Tank
included in the BBI. Figure 3-5. Source of Waste —

Campaign HLW-2
(High-Level Waste from Tank AW-105)
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3.3.5 Mixing and Sampling

There may be unique mixing and sampling requirements that are specific to this feed campaign
because of the high zirconium content of the waste (discussed in Sections 3.3.3 and 3.3.4).
Detailed campaign-specific mixing and sampling requirements will be developed as the mission
matures.

A detailed mixing and sampling procedure and process has not been fully developed.
Conceptual assumptions and design, however, indicate some key features of the mixing and
sampling system. The HLW campaigns will be sampled using a recirculation flow loop with a
remote sampler. Mixing activities will be performed by mixer pumps, which will be operated
until the tank contents are as homogeneous as possible. Once the tank is mixed, the recirculation
flow loop sampling will be performed. The number of samples required for each campaign will
be determined by projected tank compositions. As a projected component or criterion
approaches a limit, more samples are necessary to achieve the required confidence that the true
value for that criterion is within the limit. Sampling activities will be performed after all tank
inventory preparation steps are complete. This will ensure that the final campaign composition
will be sampled. Sample analysis will be completed during the 180 days following the sampling
process and will verify the projected tank composition for certification of the waste prior to
acceptance for treatment in the WTP.

In addition to sampling activities to support certification and delivery of waste to the WTP, there
will be other samples taken to support WCAs and PCPs. Specifically, samples will be taken as
necessary to provide enough information about the waste to complete a WCA. Other samples
will also be required by the PCP to ensure that the transfers are compliant. Specific sampling
requirements to support the WCA and PCP will be developed closer to the date of each transfer.
Mixer pumps will need to operate prior to sampling and will add to equipment fatigue issues.
Sampling events will be scheduled so that sufficient time is available for sampling and analysis
for PCP changes, if necessary.

3.3.6 Feed Qualification and Certification

After mixing and sampling activities, an evaluation and analysis of the waste constituents in
comparison to the waste acceptance criteria is performed. This evaluation is scheduled to take
180 days and will determine if the tank waste will be certified for feed delivery to the WTP.

The screening will test the waste sample for compliance with the Specification 7, Specification 8,
CSL, and HGR limits.

The waste acceptance criteria DQO (24590-WTP-RPT-MGT-11-01) defines the waste
acceptance criteria for feed delivery to the WTP. ICD-19 and the WTP Contract
(DE-AC27-01RV14136) currently indicate that the feed must meet the limits in Specification 7
and Specification 8; however, the intention is to have the waste acceptance criteria DQO define
which parameters must be met for delivery of feed.

Table 3-10 lists the out-of-specification constituents or criteria for Campaign HLW-2.
Section 4.0 discusses the global implications of out-of-specification constituents per the criteria.
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Table 3-10. Out-of-Specification Constituents per Criteria — Campaign HLW-2
(High-Level Waste from Tank AW-105)

Waste
acceptance
Screening criteria item Parameter Value Limit

Specification 7, Table TS-7.1° N SO, (mol/mol Na) 0.0187 0.01 (Envelope A)°
Specification 7, Table TS-7.2° N TRU (Ci/mol Na) 31.2 13.0 (Envelope A/B)°
Specification 8, Table TS-8.3° N 2831 (Ci/100g NVO) 1.12E-05 4.50E-06
Specification 8, Table TS-8.4° N Al (g/100g NVO) 31.3 14.0

# Specification 7 (LAW envelopes definition) and Specification 8 (HLW envelope definition) are included in
Section C of the WTP Contract (DE-AC27-01RV14136).
> Envelope A/B refers to waste envelope definitions found in the WTP Contract (DE-AC27-01RV14136).

HLW = high-level waste. TRU = transuranic.
LAW = low-activity waste. WTP = Waste Treatment and Immobilization Plant.
NVO = non-volatile oxides.

The Specification 7 Envelope A limit on SO, is exceeded in Campaign HLW-2 batches. This
Envelope A limit is commonly out-of-specification, with 83 percent of the waste batches exceeding
the limit. The SO, concentration is within the Envelope B limit for these HLW batches.

The Specification 7 Envelope A and B limits on transuranic (TRU) waste are exceeded in
Campaign HLW-2 batches. The TRU concentration exceeds the Envelope A and B limits by
140 percent. If the glass projected from these feed batches exceeds the glass limits, blending of
this waste would be considered. Currently the glass screening capability is not available, but
this potential future enhancement would help confirm the implications of projected feed.

If necessary, a blending strategy could be developed to reduce the TRU concentration in the
supernate fraction of this campaign.

The Campaign HLW-2 batches exceed the Specification 8 Envelope D limit on the 2*U
concentration by 149 percent. The basis for this limit is to establish the waste oxide loading in
the HLW glass, and has no specific criticality safety implications. Subsequent HLW feed
batches have very low ***U concentrations. The main contributor of this high 233U concentration
IS waste originating from Tank C-102. An evaluation of the importance and necessity of this
limit should be completed to determine if the limit can be eliminated or relaxed. If necessary,
adjusted SST retrieval planning or development of an intentional blending strategy for this waste
could reduce the *U concentration for this campaign.

The Campaign HLW-2 batches exceed the Specification 8 Envelope D limit on the aluminum
concentration. The aluminum composition exceeds the Envelope D limit by 123 percent.
Aluminum is a component that commonly exceeds the limit, with only 5.7 percent of the waste
batches being in range. Aluminum is listed in Table TS-8.4 of Specification 8. Although the
components listed in this table are important for HLW glass production, they will not be used as
a basis for determining if the feed meets specification requirements.

A waste certification process to allow feed delivery to the WTP has not been finalized. If a waste
batch is out of specification, an analysis is needed of the uncertainty associated with the estimate
and the potential for the waste to be within the actual capability and safety envelope of WTP.

If sample analyses determine that the waste composition is unacceptable for delivery to WTP,
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mitigating actions will be performed to bring a tank into specification. These mitigation
activities may include, but are not limited to, dilution of tank contents with water, caustic
leaching, transfer of waste out of the feed tank to another DST, and the transfer of waste from
another DST into the feed tank. Once the tank contents are deemed acceptable for delivery to the
WTP, the waste campaign will be certified for delivery.

3.3.7 Delivery

There are concerns about the suitability of using Tank AW-105 as a feed delivery tank because
of pressure drop issues involved with transferring waste from AW Farm to the WTP. Further
discussion of this issue is provided in Section 8.0.

Feed delivery from Tank AW-105 in Campaign HLW-2 consists of seven HLW feed batches of
120 kgal each. The first feed batch is delivered in April 2020, and each successive batch is sent
approximately two to three months later. The last feed batch is delivered in May 2021, for a total
Campaign HLW-2 delivery duration of one year.

The transfer lines will be flushed with water to the WTP, 2,500 gal pre-transfer and 2,000 gal
post-transfer, for a total of 4,500 gal to remove any residual waste from the transfer lines to
prevent damage to the lines and reduce the risk of leaks. This transfer line flush is modeled as
one transfer for simplicity.

Table 3-11 summarizes the delivery-related activities for Campaign HLW-2.

Table 3-11. Delivery-Related Activities — Campaign HLW-2
(High-Level Waste from Tank AW-105)

Transfer Liquid volume Solid volume
Source Description date (gal) (gal)

AW-105 HLW feed batch 4/4/2020 115,791 4,209
Water Transfer line flush 4/4/2020 4,500 0
AW-105 HLW feed batch 6/9/2020 115,791 4,209
Water Transfer line flush 6/10/2020 4,500 0
AW-105 HLW feed batch 9/5/2020 115,791 4,209
Water Transfer line flush 9/5/2020 4,500 0
AW-105 HLW feed batch 11/29/2020 115,791 4,209
Water Transfer line flush 11/30/2020 4,500 0
AW-105 HLW feed batch 2/3/2021 115,791 4,209
Water Transfer line flush 2/4/2021 4,500 0
AW-105 HLW feed batch 4/1/2021 115,791 4,209
Water Transfer line flush 4/1/2021 4,500 0
AW-105 HLW feed batch 5/15/2021 115,791 4,209
Water Transfer line flush 5/16/2021 4,500 0
HLW = high-level waste.

After finishing delivery of Campaign HLW-2, Tank AW-105 is available for reuse as a dedicated
feed tank and will provide HLW feed to the WTP in later campaigns.
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34 CAMPAIGN HLW-3 - HIGH-LEVEL WASTE FROM TANK AZ-102

Figure 3-6 illustrates the feed delivery logic for Campaign HLW-3, including the timing for
planning documents, tank upgrades, feed preparation steps, mixing and sampling activities, and
HLW deliveries. The timing for the planning documents is included to give a relative
approximation of when each document will be completed. It is premature to develop a definitive
schedule for these documents at this time. Markers indicating potential sampling activities are
also included to emphasize the quantity and relative timing of the required samples.

There are noticeable issues with the current feed delivery logic for this campaign, which are
discussed in more detail in Section 8.0.

» Very little schedule contingency exists between AX Farm retrieval operations and
planned tank upgrades.

» Feed tanks and contents are subject to change.

3.4.1 Upgrades

The upgrades described in this section pertain to the equipment associated with Tank AZ-102
that is needed to support WFD for this campaign. IWFDP Volume 3 identifies the full set of
upgrades necessary for the WFD system. This campaign relies on numerous tank-specific and
general infrastructure upgrades, including those required to support other retrievals, staging, and
delivery activities.

Tank AZ-102 will undergo a two-year equipment upgrade construction period from

November 2018 to August 2020. During the construction period, no transfer activities into or
out of Tank AZ-102 will be allowed. Two mixer pumps will be installed to mobilize the sludge.
A slurry transfer pump will be installed to transfer HLW slurries, and a decant transfer pump will
be installed to enable supernate transfers. Additional miscellaneous equipment is also installed
during the equipment upgrade construction period. Examples of this include, but are not limited
to, thermocouple trees for temperature measurement, cameras to visually monitor tank activities,
and tank sampling instrumentation. The upgrade construction period also includes the removal
of unnecessary equipment, which is often a challenging activity.
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Table 3-12 summarizes a list of the upgrades required for Campaign HLW-3 and the associated
schedule.

Table 3-12. Upgrades and Schedule — Campaign HLW-3
(High-Level Waste from Tank AZ-102)

Upgrade description Schedule

Mixer pumps (2) Sludge mixing 11/2018 - 8/2020
Transfer pump for decant LAW transfers 11/2018 — 8/2020
Transfer pump for slurry HLW slurry transfers 11/2018 - 8/2020
Equipment removal Remove unnecessary equipment 11/2018 — 8/2020
HLW high-level waste.

LAW low-activity waste.

3.4.2 Planning

Planning documents must be completed in time to provide support and analysis for each step of
preparing a campaign for delivery. It is premature to develop planning documents to support
Campaign HLW-3 at this time while the system is in a state of flux. Planning documents and
more detailed assessments, such as process control plans, sample plans, and other documents
shown on Table 2-4, will be completed closer to the date of delivery.

3.4.3 Feed Preparation

Currently, Tank AZ-102 has approximately 104 kgal of solid waste and about 815 kgal of liquid
waste. In preparation for this HLW feed campaign, there are several waste transfers into and out
of Tank AZ-102. The existing dilute supernate is planned to be decanted into Tank AW-102 to
supply feed for an evaporator campaign. Supernate is transferred into Tank AZ-102 from

Tank AZ-101, and then two years later, the same supernate is transferred out to Tank AP-103.
This leaves Tank AZ-102 ready to accept SST retrievals from AX Farm. The feed preparation
schedule is complex because all four AX Farm tanks are retrieved into Tank AZ-102, and
between each retrieval, the excess supernate is decanted into Tank AW-102. After AX Farm
retrievals are complete, Tank AZ-102 is topped off with supernate from Tank AP-107 to
complete the feed preparation for Campaign HLW-2.

Table 3-13 provides a list of the associated waste transfers for Campaign HLW-3, including
source tank, dates, and volumes (both solids and liquids). Associated flush water transfers are
omitted from Table 3-13 for simplicity.
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Table 3-13. Associated Waste Transfers — Campaign HLW-3
(High-Level Waste from Tank AZ-102)

Transfer Liquid volume Solid volume
Source tank Receipt tank date (gal) (gal)

AZ-102 AW-102 6/8/2012 371,300

AZ-102 AW-102 6/18/2012 371,300 0
AZ-101 AZ-102 10/15/2012 823,647 343
AZ-102 AP-103 11/14/2014 863,994 356
AX-103 AZ-102 1/1/2016 863,155 1,331
AZ-102 AW-102 3/31/2016 855,791 0
AX-103 AZ-102 4/25/2016 312,166 482
AX-104 AZ-102 5/31/2016 291,655 2,065
AX-102 AZ-102 1/5/2017 246,933 171
AZ-102 AW-102 2/8/2017 838,183 0
AX-102 AZ-102 3/4/2017 607,588 421
AX-101 AZ-102 5/21/2017 229,886 288
AZ-102 AW-102 8/25/2017 831,335 0
AX-101 AZ-102 9/18/2017 830,294 1,041
AZ-102 AW-102 3/8/2018 825,424 0
AX-101 AZ-102 4/1/2018 824,391 1,034
AZ-102 AW-102 8/11/2018 693,627 0
AX-101 AZ-102 9/3/2018 603,437 757
AP-107 AZ-102 10/19/2018 89,433 0

3.4.4 Source of Waste

The majority of solid waste for Campaign HLW-3 is original waste in Tank AZ-102. The
remainder of the waste originates from the four AX Farm tanks that were retrieved into

Tank AZ-102 and a small amount of original high-heat waste from Tank AZ-101. The majority
of liquid waste for this campaign originates from Tank AX-101. Tank AX-101 is the last tank to
be retrieved into Tank AZ-102. The remainder of the supernate is concentrated evaporator
bottoms originating from a variety of DSTSs.
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Figure 3-7 illustrates the fraction of waste from : Notes:
each source for Campaign HLW-3. This data IR 5P Baseline Case
is developed by tracing the waste back to the ]
individual source tank, as included in the BBI.

o
o
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3.4.5 Mixing and Sampling

o
J

There may be unique sampling requirements
that are specific to this feed campaign because
the feed will be prepared prior to the tank
upgrade activities. It may be beneficial to take
a full core sample of the tank contents after
feed preparation and before tank upgrade
activities to provide a head start to the WCA
and other analyses. Detailed campaign-
specific mixing and sampling requirements
will be developed as the mission matures.

Fraction of campaign batches from source tank
o o o o
w = o >
! f

o
IN)

A detailed mixing and sampling procedure and I l
process has not been fully developed. 00 | m— ‘ - . . :
Conceptual assumptions and design, however, A
indicate some key features of the mixing and Figure 3-7. Source of Waste —
sampling system. The HLW campaigns will Campaign HLW-3

be sampled using a recirculation flow loop (High-Level Waste from Tank AZ-102)

with a remote sampler. Mixing activities will

be performed by mixer pumps, which will be operated until the tank contents are as homogeneous
as possible. Once the tank is mixed, the recirculation flow loop sampling will be performed.

The number of samples required for each campaign will be determined by projected tank
compositions. As a projected component or criterion approaches a limit, more samples are
necessary to achieve the required confidence that the true value for that criterion is within the
limit. Sampling activities will be performed after all tank inventory preparation steps are
complete. This will ensure that the final campaign composition will be sampled. Sample analysis
will be completed during the 180 days following the sampling process and will verify the projected
tank composition for certification of the waste prior to acceptance for treatment in the WTP.

In addition to sampling activities to support certification and delivery of waste to the WTP, there
will be other samples taken to support WCAs and PCPs. Specifically, samples will be taken as
necessary to provide enough information about the waste to complete a WCA. Other samples
will also be required by the PCP to ensure that the transfers are compliant. Specific sampling
requirements to support the WCA and PCP will be developed closer to the date of each transfer.
Mixer pumps will need to operate prior to sampling and will add to equipment fatigue issues.
Sampling events will be scheduled so that sufficient time is available for sampling and analysis
for PCP changes, if necessary.

3.4.6 Feed Qualification and Certification

After mixing and sampling activities, an evaluation and analysis of the waste constituents in
comparison to the waste acceptance criteria is performed. This evaluation is scheduled to take
180 days and will determine if the tank waste will be certified for feed delivery to the WTP.
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The screening will test the waste sample for compliance with the Specification 7, Specification 8,
CSL, and HGR limits.

The waste acceptance criteria DQO (24590-WTP-RPT-MGT-11-01) defines the waste
acceptance criteria for feed delivery to the WTP. ICD-19 and the WTP Contract
(DE-AC27-01RV14136) currently indicate that the feed must meet the limits in Specification 7
and Specification 8; however, the intention is to have the waste acceptance criteria DQO define
which parameters must be met for delivery of feed.

Table 3-14 lists the out-of-specification constituents and/or criteria for Campaign HLW-3.
Section 4.0 discusses the global implications of out-of-specification constituents per the criteria.

Table 3-14. Out-of-Specification Constituents per Criteria — Campaign HLW-3
(High-Level Waste from Tank AZ-102)

Waste
acceptance
Screening criteria item Parameter Value Limit

Specification 7, Table TS-7.1° N SO, (mol/mol Na)  0.0271 0.01 (Envelope A)°
Specification 8, Table TS-8.4° N Al (g/100g NVO) 155 14.0
Specification 8, Table TS-8.4° N Cr (g/100g NVO) 2.49 0.68
Specification 8, Table TS-8.4° N K (g/100g NVO) 2.28 1.30

& Specification 7 (LAW envelopes definition) and Specification 8 (HLW envelope definition) are included in
Section C of the WTP Contract (DE-AC27-01RV14136).
® Envelope A refers to waste envelope definitions found in the WTP Contract (DE-AC27-01RV14136).

HLW high-level waste. NVO
LAW low-activity waste. WTP

non-volatile oxides.
Waste Treatment and Immobilization Plant.

The Specification 7 Envelope A limit on SO, concentration is exceeded in Campaign HLW-3
batches. The Envelope A limit is commonly exceeded, with 83 percent of the waste batches
being out-of-specification. The SO4 concentration is within the Envelope B specification.

The Campaign HLW-3 batches exceed the Specification 8 Envelope D limit on the aluminum,
chromium, and potassium concentrations. The aluminum composition exceeds the Envelope D
limit by 123 percent. Aluminum is a component that commonly exceeds the limit, with only
5.7 percent of the waste batches being in range. The chromium composition exceeds the
Envelope D limit by 266 percent. It is common for the chromium concentration to exceed the
limit, with 88 percent of the waste batches being out of specification. The potassium
composition exceeds the Envelope D limit by 75 percent. It is uncommon for the potassium
concentration to exceed the limit, as only 4.2 percent of the waste batches are out of
specification. All three of these components are listed in Table TS-8.4 of Specification 8.
Although the components listed in this table are important for HLW glass production, they will
not be used as a basis for determining if the feed meets specification requirements.

The waste certification process to allow feed delivery to the WTP has not been finalized. If a waste
batch is out of specification, an analysis is needed of the uncertainty associated with the estimate
and the potential for the waste to be within the actual capability and safety envelope of WTP.
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If sample analyses determine that the waste composition is unacceptable for delivery to WTP,
mitigating actions will be performed to bring a tank into specification. These mitigation
activities may include, but are not limited to, dilution of tank contents with water, caustic
leaching, transfer of waste out of the feed tank to another DST, and the transfer of waste from
another DST into the feed tank. Once the tank contents are deemed acceptable for delivery to
the WTP, the waste campaign will be certified for delivery.

3.4.7 Delivery

Feed delivery from Tank AZ-102 consists of six HLW feed batches of 120 kgal each. The first
feed batch is delivered in June 2021, and each successive batch is sent approximately one to two
months later. The last feed batch is delivered in December 2021, for a total Campaign HLW-3
delivery duration of six months.

The solids volume and consequently solids concentration for this campaign is less than ideal, as
the modeling wasn’t aggressive enough to add additional solids to Tank AY-102 after AX Farm
retrievals.

The transfer lines will be flushed with water to the WTP, 2,500 gal pre-transfer and 2,000 gal
post-transfer, for a total of 4,500 gal to remove any residual waste from the transfer lines to
prevent damage to the lines and reduce the risk of leaks. This transfer line flush is modeled as
one transfer for simplicity.

Table 3-15 summarizes the delivery-related activities for Campaign HLW-3.

Table 3-15. Delivery-Related Activities — Campaign HLW-3
(High-Level Waste from Tank AZ-102)

Liquid volume Solid volume
Source Description Transfer date (gal) (gal)

AZ-102 HLW feed batch 6/30/2021 117,036 2, 964
Water Transfer line flush 6/30/2021 4,500

AZ-102 HLW feed batch 8/11/2021 117,036 2,964
Water Transfer line flush 8/11/2021 4,500 0
AZ-102 HLW feed batch 9/14/2021 117,036 2,964
Water Transfer line flush 9/15/2021 4,500 0
AZ-102 HLW feed batch 10/13/2021 117,036 2,964
Water Transfer line flush 10/14/2021 4,500 0
AZ-102 HLW feed batch 11/9/2021 117,036 2,964
Water Transfer line flush 11/10/2021 4,500 0
AZ-102 HLW feed batch 12/4/2021 117,036 2,964
Water Transfer line flush 12/5/2021 4,500 0
HLW = high-level waste.

After finishing delivery of Campaign HLW-3, Tank AZ-102 is available for reuse as a feed tank
and will provide HLW feed to the WTP in later campaigns.

3-27



RPP-40149-VOL2, Rev. 2

3.5 CAMPAIGN HLW-4 - HIGH-LEVEL WASTE FROM TANK AY-102

Figure 3-8 illustrates the feed delivery logic for Campaign HLW-4, including the timing for
planning documents, feed preparation steps, mixing and sampling activities, and the HLW
deliveries. The timing for the planning documents is included to give a relative approximation of
when each document will be completed. It is premature to develop a definitive schedule for
these documents at this time. Markers indicating potential sampling activities are also included
to emphasize the quantity and relative timing of the required samples.

There are noticeable issues with the current feed delivery logic for this campaign, which are
discussed in more detail in Section 8.0.

» Very little schedule contingency exists between feed deliveries from Campaign
LAW-1/HLW-1 (HC) and feed preparation activities in this campaign.

» Feed tank and contents are subject to change.

3.5.1 Upgrades

The upgrades described in this section pertain to the equipment associated with Tank AY-102
that is needed to support WFD for this campaign. IWFDP Volume 3 identifies the full set of
upgrades necessary for the WFD system. This campaign relies on numerous tank-specific and
general infrastructure upgrades, including those required to support other retrievals, staging, and
delivery activities.

N