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Executive Summary

Introduction

The High Level Waste (HLW) System Plan documents the operating strategy of the HLW System at the
Savannah River Site (SRS) to receive, store, treat and dispose of approximately 38 million gallons of liquid,
high-level radioactive waste. This waste is stored, on an interim basis, in 49 underground tanks. To date, twelve
revisions of the Plan have been issued, each giving an updated status of the HLW operating strategy at the time
of issue. Broadly speaking, the 38 million gallons of HLW waste can be characterized as being either salf waste
(soluble in the liquid) or s/udge waste (insoluble). Immobilization of the sludge portion of the waste has been
operating since 1996 (the HLW System has already removed and vitrified approximately 1,200 canisters of an
estimated total 6,000 canisters of sludge). The operating strategy for salt disposition is evolving; the current
integrated salt strategy includes low curie salt processing, actinide removal and processing via caustic-side
solvent extraction (CSSX).

This thirteenth revision (Revision 13) of the HLW System Plan —

* Discusses the salt processing strategy in detail and models three cases showing the sensitivity of
varying startup dates and processing rates for salt processing

e Updates the status of key commitments of System Plan Revision 12 Base and Stretch Cases (these two
cases represent the minimum performance and the Contract Performance Baseline in the fiscal year
FY01-06 Site Contract)

*  Updates the status of key issues, assumptions and vulnerabilities in the HLW System

*  Summarizes major scope changes, such as the planned receipt of Am-Cm solution into the Tank Farm
from F-Canyon.

The three salt processing cases modeled are:

Case 1 Case 2 Case 3

Gallons Low Curie/Actinide 0 1.5 Mgal 3.0 Mgal
Small Scale Salt Processing: Startup FY12 FY10 FYO08
Flow rate* 10% 15% 20%

Additional Salt Capacity: Startup FY16 FYI15 FY13
Flow rate* 100% 80% 50%

*The design flow rate is 6 million gallons per year.

Although, the HLW System operating strategy considers many factors, the following items are of major concern
in evaluating the above cases:

*  Meeting regulatory commitments to remove this waste

*  Maintaining a continuous flow of waste to the processing facilities

*  Space management (i.e., available tank storage capacity)

*  Tank age and condition

e  Removing non-compliant tanks from service

*  Waste Removal completion date (i.c., when waste is removed from all tanks)
*  Funding.

The results of these cases are discussed in depth, with tables and with comparisons to Revision 12 Base and
Stretch Cases, in Appendices I, J, K, L and M. In summary, relative to the other two cases, Case 3, with its
accelerated initiation of salt processing, provides —

» faster reduction of waste inventory

» accelerated risk reduction (earlier removal of waste from high risk tanks)

e ability to meet Federal Facility Agreement (FFA) commitments

* increased tank farm flexibility (ability to handle emergent issues).

Site Background

The SRS in South Carolina is a 300-square-mile Department of Energy (DOE) complex that has produced
nuclear materials for national defense, research, and medical programs since it became operational in 1951. As a

Page 1 Executive Summary



HLW-2002-00025 High Level Waste System Plan
Revision 13

waste by-product of this production, there are approximately 38 million gallons of liquid, high-level radioactive
waste stored on an interim basis in 49 underground waste storage tanks as of the beginning of January 2002.
Continued, long-term storage of these liquid, high-level wastes in underground tanks poses an environmental
risk (twelve of the SRS tanks have a waste leakage history). Therefore, the High Level Waste Division (HLWD)
at SRS has, since FY96, been removing waste from tanks; pre-treating it; vitrifying it; and pouring the vitrified
waste into canisters for long-term disposal. From FY96 to the end of 2001, over 1,200 canisters of waste have
been vitrified. The canisters vitrified to date have contained sludge waste.

Salt Processing Status

A final DOE technology selection for HLW salt solution processing was completed and a Salt Processing
Environmental Impact Statement (EIS) Record of Decision (ROD) was issued in October 2001. The ROD
designated Caustic Side Solvent Extraction (CSSX) as the preferred alternative to be used to separate cesium
from HLW salt. In parallel, DOE is evaluating the implementation of other salt processing alternatives for
specific waste portions that would not need to be processed in the CSSX facility. The evaluation of alternatives
and potential operations would be undertaken to maintain operational capacity and flexibility in the HLW
system and meet commitments for closure of high-level waste tanks. The Final Salt Processing Supplemental
Environmental Impact Statement (SEIS) acknowledges the possibility of offsite treatment or disposal for certain
waste streams.

This revision of the Plan reflects the above change in the DOE and Westinghouse Savannah River Company
(WSRC) strategy to not rely on a single Salt Waste Processing Facility (SWPF). Instead a graded approach to
salt processing is assumed.

The new integrated Salt Disposition Strategy is to:

e Treat low curie salt waste and dispose at Saltstone

*  Create an Actinide Removal Process (ARP) to enable disposal of additional low curie/high actinide salt
waste & potentially provide actinide removal for the high curie demonstration CSSX facility

* Dispose of high curie salt waste by removing cesium in a small scale demonstration CSSX processing
facility

»  Tailor follow-on high curie salt waste processing capability depending on the success of early low curie
salt disposal.

Salt Disposition Strategy Case Comparison

Three different salt disposition strategy cases are described in the Plan. The three different cases were modeled
to bound varying levels of success associated with the startup and processing rates for salt processing. Modeling
results of these three cases will provide the basis for assessing potential HLW system impacts as further
decisions are made on the sizing and timing of the SWPF and as results are obtained from initial alternative salt
disposition efforts (e.g. low curie processing). The three Salt Disposition strategies provided by DOE ensure that
HLW in the 49 waste tanks is processed by the 2028 Site Treatment Plan (STP) regulatory commitment date. A
detailed description of the three cases is provided in Section 1.

Other than for specific Salt Disposition assumption differences highlighted below, each of the three cases
modeled used the same set of approved HLW System Plan Revision 13 assumptions. The Revision 13
assumptions documented in HLW-PMD-2002-0004, which were approved by both WSRC and DOE Savannah
River (DOE-SR), include details on such items as the processing rates for HLW evaporators, designated uses of
waste tanks and the forecast volumes of influents from the canyons and Defense Waste Processing Facility
(DWPF) to HLW.

HLW performed a Tank Farm sensitivity analysis surrounding the FY 10 startup date of the SWPF. The analysis
evaluated the benefits of initiating alternative salt processing early and the effect of varying startup dates for a
salt process facility. The Tank Farm salt processing sensitivity analysis showed that accelerated success with salt
processing, by means of the SWPF or by alternative methods, provides the following benefits:
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e Faster reduction of total Tank Farm waste inventory

*  Improvement in risk reduction for waste removal from high risk tanks

*  Ability to meet Federal Facility Agreement (FFA) commitments for closure of tanks by year through
2022

* Increased Type III tank space providing higher levels of flexibility and contingency for handling
emergent technical and physical processing impacts.

The analysis also showed that a delay in the startup of a salt processing facility results in more challenges
(higher risk) to accomplish the HLW mission of stabilizing waste to reduce risk, closing tanks and supporting
other SRS missions. The table below summarizes key comparison data for these cases as compared to the Base,
Stretch and Super Stretch Cases in the last revision of the HLW System Plan.

Rev 12 Rev 13
Super
Comparison of Cases Base Stretch  Stretch Case 1 Case 2 Case 3
Total Number of Canisters Produced* 5,914 5,914 5,871 6,041* 6,041%* 6,120*
DWPF Canister Production Rate:
* FYOI to FY06 850 1,150 1,150 1,150 1,150 1,150
* FY07to FY12 857 560 1,250 550 610 1,270
* FY13 to End of Sludge Processing 200/yr  230/yr  250/yr 230/yr 230/yr 230/yr
* Salt-only Cans at End of Program 0 0 0 0 0 79
Ereiltgt;z}:ien all High Risk Tanks (Type I & II) are FY16 FY16 FY14 FY18 FY15 FY13
Date when all Non-Compliant Tanks are Emptied FY19 FY17 FY15 FY18 FY18 FY15
Date when all Non-Compliant Tanks are Closed FY21 FY20 FY18 FY20 FY20 FY17
1.5Mgal 3.0 Mgal
Un- altcake  saltcake
Low Curie Salt and Actinide Processing to Saltstone n/a n/a n/a success- bs
ful y end of by end of
FYO05 FYO07
Date Small Scale SWPF becomes Operational FY10 FY10 FY10 FY12 FY10 FYO08
Date Additional Salt Waste Capacity Operational n/a n/a n/a FY16 FY15 FY13
Date by which Salt Processing is Completed 2024 2022 2022 2027 2027 2028
Date by which Sludge Processing is Completed 2029 2027 2023 2027 2027 2024
Are the? Site Treatment Plan Regulatory No Yes Yes Yes Yes Yes
Commitments met?
Are thq Federal Facility Agreement Regulatory No No Yest* No No Yes**
Commitments met?
Life Cycle Costs (FY02-FY40):
* In escalated dollars ($ in billions) $19.6 $18.0 $16.2 $20.7 $20.4 $19.3
* In constant dollars (FYO01S in billions) $12.8 $12.0 $11.2 $13.3 $13.2 $12.8

* Additional canisters are based on updated sludge information
** Yearly closure commitments (total number of tanks/yr) are met
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Accelerated Immobilization of Waste Minimizes the Environmental Risks of Continuing to Store HLW in
High Risk Tanks

In Case 1, waste is removed from all Type I and II high risk tanks by FY18. In Case 3, this waste is removed
five years earlier. The Type I and Type II tanks are described as being high risk because they:

* do not meet current secondary containment and leak detection standards,
e it near or at the water table, and
* together store 5.7 million gallons of waste and 143 million curies of radioactivity.

Removing waste from these
tanks as soon as possible is Curies in ngh Risk Tanks
important, given the environ-
mental risks posed by
continuing to store HLW in

these aging tanks. 140 ﬁ“

The age and condition of the 120 | \Jﬂ \
sixteen Type I and II waste

storage tanks at SRS is of
increasing concern. They
were placed in service
between 1954 and 1964.
Over the years, cleven of
these tanks have leaked
waste from the primary tank
into the secondary
containment (annulus pan).
In one case, some waste
(estimated to be tens of 20
gallons) leaked from the

secondary containment into 0
the environment. In FYOI,
after receiving transfers of
low source term waste, some
small, previously
undiscovered leak sites were found in Tanks 5 and 6. Approximately 90 gallons of low curie content waste was
detected in the secondary containment (annulus pan) of Tank 6. A smaller amount of waste was detected in the
annulus pan of Tank 5. An extensive exterior wall inspection identified several leak sites in each of the tanks,
and the liquid level in both tanks was removed to a level below the known leak sites. All leaked waste was
successfully contained in the annulus pans, as designed. No waste was released to the environment. SRS
maintains an aggressive program to monitor waste tank integrity. However, these recent findings for Tanks 5 and
6 underscore the need to complete waste removal in the shortest amount of time.
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Figure 1

Not all old style tanks are considered high risk. For example, Type-IV Tanks 21-24 have experienced no leaks
and continue to be used for low activity waste storage.

Only Case 3 Fully Meets All Regulatory Commitments

e There are two primary regulatory drivers for waste removal: the STP and the Federal Facility
Agreement (FFA).

e The STP requires that the processing of all high-level waste (both existing and future) be completed by
FY28. All three cases in the Plan meet the STP requirements.

¢ The FFA requires that the 22 non-compliant tanks be emptied and closed on an approved tank-by-tank
schedule. Non-compliant tanks are those that do not have full secondary containment. They include
Tanks 1-24 (two of which are operationally closed). While the three cases complete the closure of the
22 non-compliant tanks prior to 2022, only Case 3 fully meets the requirements on a tank-by-tank
schedule. In Cases 1 and 2, there are years in which the number of closed tanks falls behind the number
required by the cumulative FFA schedule. The number of tanks behind schedule ranges between 1-2
tanks in these years.
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High Level Waste Program: A Proven Success

The HLW System at SRS has been successful over the last several years as HLW has transitioned from a safe
storage operation to a waste removal and canister production operation. During the same time period, substantial
cost reductions have been identified and incorporated into the program.

DWPF Production Successes

The number of canisters filled at DWPF has exceeded the goal each year since startup in FY96:

e FY9% 64 canisters filled (goal was 60)

e FY97 169 canisters filled (goal was 150)

e FY98 250 canisters filled (goal was 200)

e FY99 236 canisters filled (goal was 200)

e FYO00 231 canisters filled (goal was 200)

e FYO1 227 canisters filled (Base goal was 163, Stretch goal was 220)

First HLW Tank Closures in the DOE Complex

SRS met the challenge of emptying and operationally closing the first two high-level waste tanks in the DOE
complex. This required the site to:

*  Work effectively with regulators, the public and industry to reach agreement on the closure method

*  Develop closure plans and criteria based on waste characterization, analysis and modeling

e Design, build, test and deploy new technology and tools to remove waste from the tanks

*  Remove residual waste material from the tanks

e Isolate the tanks to be closed from operating Tank Farm processes

*  Fill the tanks with a cement-like grout to complete operational closure.

HLW Tank Waste Removal Successes

Bulk waste removal was successfully completed from two of the high risk tanks in FYO1.

*  The successful suspension and transfer of sludge from Tank 8 was completed in January 2001. The
sludge in Tank 8 was transferred to Extended Sludge Processing and pre-treated to make it compatible
for feed to the vitrification process. This sludge (which was in Tank 8 at the beginning of FY01) is now
being fed to DWPF as part of Sludge Batch 2 in FY02.

e  Sludge in Tank 19 was removed using innovative removal techniques that minimized the volume of
water added to the tank. The residual material has been characterized and the tank is ready for closure.

The movements of waste from these two tanks were the first sludge transfers made in the Tank Farms since the
1980’s. Their success demonstrates HLWD’s ability to meet commitments to remove sludge from the high risk
tanks and maintain feed for DWPF vitrification. Similar work is being performed on Tanks 18 and 7 for removal
of sludge from these two tanks in 2002.

Maximizing Accomplishments while Focusing on Cost Reductions

The estimated costs for the HLW Program at SRS have been reduced significantly over the last several years.
Prior cost reduction initiatives have accomplished more than a 35% reduction in overall lifecycle costs to
accomplish the program. Overall, life cycle costs are heavily impacted by the number of years required to
complete the HLW program, and these three cases extend the completion date of the program as compared to
the Revision 12 Stretch and Super Stretch cases.

Independent Benchmarking Confirms HLW's Competitive Position and Well-run Condition

In early FY00, DOE commissioned the Logistics Management Institute, Inc. (LMI) to conduct a site-wide cost
effectiveness review of SRS. LMI conducted several External Independent Reviews (EIRs) across the site, one
of which focused on DWPF. LMI stated the following:

“...the DWPF has continued to increase production in an environment of declining budgets.
...the team observed no significant opportunities for cost savings or reductions within the
DWPF budget at this time.”
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“The EIR team believes the organization and management of DWPF is a model that might
be applicable for comparable operations at other DOE sites.”

Continuing Drive for Cost Efficiencies

The Revision 12 Base and Stretch Cases represent minimum and stretch performance under the FY01 — FY06
contract extension. However, it is expected that funding will only be provided to accomplish the scope in the
Base Case. It will be critical to find additional cost savings to allow the execution of the Stretch Case scope.
Therefore, although the cost reductions that have been implemented to date place the HLW Program in a cost
competitive position, HLW will continue its drive for cost efficiencies. Some of the areas where continued cost
improvements will be expected include accelerated waste removal, simplification of Authorization Basis
controls, implementation of Tank Focus area improvements and waste removal technology improvements.

Continuous Improvement — Initiatives for Accelerating Risk Reduction

At the time of the Plan, the EM Initiative of Accelerated Site Cleanup is not yet finalized and initiatives are
being proposed to expedite risk reduction and enhance tank closure activities. The proposals involve the
acceleration of waste processing and closure. It must be noted that, at the time of publication of this Plan, the
impact of this initiative on the Plan is not known. If necessary, an interim update of this Plan will be produced
when the initiative is finalized and the impacts are known.

Expediting Sludge Processing

DWPF is pursuing initiatives to improve production capacity and waste loading. The proposal is based on the
culmination of several years of research that supports the development of a specific frit (glass forming materials)
for each batch of sludge feed at DWPF. The change to a specialized frit for each sludge batch allows the glass to
melt quicker, thereby allowing DWPF to increase it’s average canister production. The change to the newly
formed frit will also make it possible to improve waste loading by placing more waste in each canister. To meet
the increased production levels, the preparation of future sludge batches must also be accelerated.

Expediting Salt Processing

As discussed above, this revision of the HLW System Plan reflects a change in the DOE and WSRC strategy of
totally relying on a single SWPF. Instead a graded approach to salt waste processing is assumed.

The new integrated Salt Disposition Strategy is to:

e Treat low curie salt waste and dispose at Saltstone

*  Create an Actinide Removal Process (ARP) to enable disposal of additional low curie/high actinide salt
waste & potentially provide actinide removal for the high curie demonstration SWPF facility

* Dispose of high curie salt waste by removing cesium and actinide in a small scale demonstration SWPF
processing facility

»  Tailor follow-on high curie salt waste processing capability depending on the success of early low curie
salt disposal.

Streamlining Tank Closure Approach

Expediting waste processing allows a corresponding acceleration of tank closure activities. In addition, SRS has
undertaken the task of enhancing the tank closure program by implementing technical and cost-effective
improvements. Dialog with South Carolina Department of Health and Environmental Control (SCDHEC)
continues on these enhancements that include the following:

*  Refining the waste characterization approach
* Dispositioning waste removal equipment in tanks to be closed
*  Refining grout make-up and method of delivery in the tank closure process.

Key Process Issues

Work is underway to address several key process issues that have significant impacts on HLWD’s ability to
implement the HLW System Plan. A more detailed explanation of these issues is contained in Sections 4 and 5.

Executive Summary Page 6



HLW-2002-00025 High Level Waste System Plan
Revision 13

Tank Farm Useable Storage Space

The amount of useable storage space in the Tank Farms has increased from 700 kgal in Revision 12 to 2,200
kgal at the time of the Plan. The increase over the last year is due to three main factors.

* Tank 49 was successfully returned to HLW service adding over a million gallons to the Type III
useable space

e Innovative cooling initiatives were implemented at Tank 30 (the 3H Evaporator concentrate receipt
tank) allowing the 3H Evaporator to perform better than the Revision 12 forecast.

*  Chemistry issues associated with operation of the 2H Evaporator were successfully overcome and 2H
was returned to operation in 2001

* An increased level of focus has been placed on evaporator operational readiness and downtime
minimization through effective management of planned outages and preemptive evaporator flushes.

With the return of Tank 49 and improved evaporator performance, significant progress has been made in the
past year to increase the amount of useable Type III tank space. This success has alleviated some of the tank
space concerns discussed in Revision 12. However, without some salt disposition success (such as low curie or
actinide), then Type III tank space will continue to be a major concern until the startup of the SWPF. If no salt
processing is assumed, the evaporator receipt tanks could eventually fill with salt, thereby forcing the
evaporators to stop operating, a condition called saltbound. Given the assumptions used to model the three
cases, such a saltbound condition did not occur before the assumed startup date for SWPF.

The effective management of tank space is essential to meeting HLW process commitments. For this reason, the
Tank Farm space management strategy is routinely evaluated and updated. During FYOl, two space
management reviews were chartered. The first review was by Tank Space Management Team 2 (SMT2 Team)
which was chartered in April 2001 to consider new initiatives and approaches to safely and efficiently manage
Tank Farm space. This team took into account updated conditions since the initial Tank Space Management
Team 1 (SMT1 Team) completed its evaluation in August 1999. The second review, an independent review of
the SRS Tank Farm space management program, was undertaken in July 2001 at the request of HLW. The
purpose of the review was to provide an assessment of the Tank Farm space management and waste processing
strategies and to recommend alternatives and strategies to provide additional waste storage capacity in the Tank
Farm.

Based on review of current operating conditions and input from the Tank Farm space management reviews, the
current group of space management initiatives required to provide adequate space until a salt processing facility
becomes operational is listed below:

e Continue to evaporate liquid waste, including the backlog of liquid waste that is waiting to be fully
concentrated.

»  Continue to use Tanks 21-24 as interim storage for low curie content waste.

e Return Tank 50 to waste service for use in supporting low curie and actinide salt processing (manage
the Effluent Treatment Facility (ETF) concentrate without using Tank 50 as a temporary storage
location).

» Disposition existing organics in Tank 48 and return it to HLW storage service.

*  Maintain DWPF Recycle Stream reduction initiatives.

*  Retrofit additional tanks as evaporator concentrate receipt tanks

*  Process Tank 26 sludge in an earlier sludge batch to provide additional space

*  Implement the small volume gain initiatives to achieve small incremental storage volumes.

e Ifrequired, reduce the minimum contingency transfer space (presently set at 2,600 kgal for the F & H
Tank Farms) to a level not to be less than the Authorization Basis (AB) minimum requirement of 1,300
kgal.

Uncertainties in Tank Space Assumptions

The Tank Farm space management strategy is based on a set of key assumptions involving canister production
rates, influent stream volumes, Tank Farm evaporator performance, and space gain initiative implementation.
Significant changes in any of these key assumptions could impact HLWD’s ability to successfully support
planned processing commitments due to a lack of Tank Farm waste storage space.

Due to the uncertainties in key Tank Farm space assumptions, the space management strategy is continually
evaluated. This is necessary to balance limited resources between the risk reduction gained from removing waste
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from tanks and the implementation of space gain initiatives required to maintain adequate space. Both the
Defense Nuclear Facilities Safety Board recommendation DNFSB 2000-1 Prioritization for Stabilizing Nuclear
Materials and the HLW processing activities must be accommodated in the space available.

The impact on Tank Space from changes in canyon waste forecasts involving existing missions or from potential
new canyon missions must be continually assessed. The canyon forecasts have changed significantly over the
past two years as planned processing campaigns are better defined. The Nuclear Materials Management Division
(NMMD) will continue to refine their waste stream forecasts based on processing experience gained over the
next few years. To ensure clear and timely communications, routine interface meetings continue between
HLWD and NMMD.

Salt Processing

As previously discussed, the DOE and WSRC changed their salt processing strategy from a single SWPF, to a
graded approach to salt processing.

The ability to maintain the tank closure and STP schedule with less than a 100% capacity SWPF relies on the
success of the low curie and actinide removal initiatives. The implementation of these two alternative salt
disposition processes will require good communication and coordination with stakeholders. Final decisions on
the sizing and timing of salt waste processing facilities have not been made.

Age of the HLW Facilities

Many HLW facilities were constructed from the early 1950s to the late 1970s, and the overall material condition
of these facilities has deteriorated over time. On occasion, routine repairs to service systems in the Tank Farms
have escalated into weeks of unplanned downtime. Even so, the Tank Farm must continue to operate as it
contains approximately 38 million gallons of highly radioactive waste, much of it in a mobile form. Therefore,
planned infrastructure improvements must continue to be funded to continue safe storage of waste. The Plan
includes provision for normal maintenance, some long-term service piping upgrades in the Tank Farms, and
specific long duration equipment replacement activities such as the DWPF melter. However, unforeseen
equipment failures, such as a major tank leak or transfer line failure, could have a significant impact on the
operation of the HLW System.
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Introduction

Revision 13 of the HLW System Plan (Plan) documents the current operating strategy of the HLW System at
SRS to receive, store, treat and dispose of high-level radioactive waste. The HLW System is a fully integrated
operation. It involves safely storing high-level waste in underground storage tanks, removing, pre-treating, and
vitrifying this high-level waste; and storing the vitrified waste until it can be permanently dispositioned at a
Federal Repository. As of January 1, 2002 over 1,200 vitrified waste canisters have been produced. Two waste
tanks were closed by the end of FY98 and bulk waste removal was completed on two of the high risk tanks
(Tank 8 and 19). The Tank Farms have a remaining estimated 38 million gallons of waste containing over 400
million curies of radioactivity to be disposed of over the next 20 to 30 years.

The Plan will be used to:

*  Document the results of a salt processing sensitivity analysis surrounding an FY10 startup of a salt
processing facility and including other initiatives such as alternate methods of low source term salt
disposition. Three salt sensitivity cases are included in the Plan. Major assumptions and results are
summarized in Section 1.

*  Develop future budgets

*  Adjust individual project baselines to match projected funding

*  Project the Site’s ability to support the approved Federal Facility Agreement (FFA) Waste Removal
Plan and Schedule and the Site Treatment Plan requirements.

e Status major commitments made in the Revision 12 Base and Stretch Cases that represent minimum
and stretch performance under the FY01 — FYO06 contract extension. The status is reflected for the life
of the existing contract (FY01-06). A summary of major scope changes such as the planned receipt of
Am-Cm solution into the Tank Farm from F Canyon is also included.

*  Document the current Tank Farm space management strategy to increase operational flexibility

Improvements Since Revision 12

One goal of the planning process is to continuously improve the Plan to better serve the needs of stakeholders.
Revision 13 of the Plan incorporates the results from several improvements in the planning process implemented
since Revision 12 was issued.

An intense effort was made to develop and obtain buy-in on an integrated FY02 transfer and evaporator health
plan for the remainder of 2002. With the numerous issues (See Sections 4.8 and 4.9) associated with evaporator
operations, it was imperative to obtain input and understanding of key players from F Tank Farm (FTF), H Tank
Farm (HTF), and DWPF on the processing plans for the next year. The 2002 processing plan then became the
building block for the Plan out-year planning. As part of this process, a set of assumptions was developed for
use in the Plan. The Revision 13 assumptions, which were signed by both WSRC and DOE-SR, include details
on such items as the processing rates for HLW evaporators, designated uses of waste tanks and the forecast
volumes of influents from the canyons and DWPF to HLW. The end result of obtaining signed-off assumptions
and an agreed to FYO02 transfer and evaporator feed health plan is the facility managers, engineering, transfer
team, schedulers and planners have a good understanding and knowledge of important bases, assumptions and
issues associated with Revision 13 of the Plan.

The effective management of tank space is essential to HLW meeting the process commitments. For this reason,
the Tank Farm space management strategy is routinely evaluated, expanded upon and updated. During FYO01,
two space management reviews were chartered. The SMT2 was chartered in April 2001 to consider new
initiatives and approaches to safely and efficiently manage Tank Farm space. This team took into account
updated conditions since SMT1 completed its evaluation in August 1999. In addition, at the request of HLW, an
independent review of the SRS Tank Farm space management program was undertaken in July 2001. The
purpose of the review was to provide an assessment of the Tank Farm space management and waste processing
strategies and to recommend alternatives and strategies to provide additional waste storage capacity and improve
the operating margin in the Tank Farm.

A HLW Tank Farm vulnerability assessment identified the major risks that may impact the system and identified
mitigation strategies to address these risks. It also identified ways to accommodate contingencies and to reduce
the overall vulnerabilities in accomplishing the HLW System Plan.
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The successful suspension and transfer of the Tank 8 and Tank 19 sludge in 2001 provided many lessons
learned and operating information for waste removal. This was the first transfer of sludge since the 1980’s. The
lessons learned on Tank 8 have been incorporated into preparation of the sludge removal campaign in Tank 7
scheduled for later in 2002 and into future waste removal planning.

The primary tank farm modeling tool was rewritten to more realistically simulate tank farm activities and to add
options that are consistent with waste management plans (such as the low curie salt program). SpaceMan II”
differs mainly from SpaceMan" (used in Revisions 11 and 12 of the Plan) in that Tank Farm activities are
computed on a mass, rather than volume basis. In addition, supernate is tracked depending on its location in the
waste form. This allows supernate to possess separate characteristics during salt dissolution and sludge washing
campaigns. Evaporator and salt formation models were enhanced, and a more meticulous method was
incorporated for sludge washing. These improvements increased the number of modeling options. Also,
additional output files were added to construct various reports, charts, and schedules that allow for improved
analysis of modeling results.

It should also be noted that HLW personnel are continuing to support activities that could lead to new missions
for SRS. Potential DOE-Material Disposition (MD) program activities include the Mixed Oxide (MOX) Fuel
Facility for disposition of surplus plutonium. See Section 7 for further discussions on the impacts of potential
new site missions on the HLW Program.

State of the HLW System

The status of each key HLW facility is summarized below.

H Tank Farm: The 2H Evaporator system continued to be impacted through most of 2001 by the resolution
of the Potential Inadequacy in Safety Analysis (PISA) which was declared in January 2000. A dedicated
multidiscipline team was assembled to resolve the technical issues dealing with the 2H cleaning and restart
efforts. This required the addition of a neutralization tank and the resolution of numerous technical issues,
resulting in significant delays in the cleaning and restart efforts. The 2H Evaporator achieved restart in October
2001, but due to unrelated technical and mechanical (feed pump) issues, routine operations was not achieved
until December 2001. The 2H evaporator achieved ~221K gallons of space recovered and ~250K gallons of
overheads production during December 2001. These production figures represented a higher than average
monthly output for the 2H system prior to shutdown for the PISA. The 2H Evaporator will focus on evaporating
DWPF recycle material and low level waste from H Canyon and 299-H only. This method of operation should
provide the most efficient operation of this system while minimizing future re-cleaning requirements and
operational constraints. (See Section 4.8)

The 3H Evaporator system received DOE approval for operation in December 1999. The 3H system ran well
until the early part of November 2000 before Tank 30 (the concentrate receipt tank) experienced cooling coil
failures. Consequently, the 3H system could only run for short periods without reaching the temperature limits
established for Tank 30. A dedicated multidiscipline team prepared a path forward to maximize the 3H
Evaporator operation in both the short and long term. In the short term, a temporary modification was
implemented to add a stop leak solution to two of the Tank 30 coils. This innovative initiative allowed the 3H to
significantly perform better than the Revision 12 forecast. In the long term, modifications to Tank 37 to allow its
use as a concentrate receipt tank are on track for completion in FY02.

The useable space (see Appendix B — Glossary, and Section 5.1.1 for a full definition of useable space) in
HTF has been increased from approximately 462 kgal (as of March 1, 2001) to more than 2,100 kgal) as of
January 1, 2002 due to the increased performance of the 3H evaporator (stop leak) and the 2H evaporator finally
running at expected production figures. Also Tank 49 was returned to full time Tank Farm waste storage service
(it was a former in-tank precipitation (ITP) product storage tank) which also contributed to this increase in HTF
useable space. The improved operations of the 3H Evaporator versus the Revision 12 forecast will allow for
better use of Tank 49 for storage of fully concentrated waste.

Several major transfers took place in H Tank Farm during 2001. These transfers were targeted to prepare Sludge
Batch 2 for final qualification before feeding it to DWPF to support canister production.

F Tank Farm: Despite a number of technical issues and physical challenges during FYO1, the 2F Evaporator
system achieved increased attainment in FYO1 versus what was forecast. This resulted in space gain of ~686
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kgal for FYO1. The useable space in FTF improved from 191 kgal in March 2001 to 534 kgal by March 2002.
The useable space dipped to 34 kgal briefly in January 2002 because of a series of factors with operating the
tank farms.

Waste Removal: Construction of waste removal equipment is complete on Tanks 8 and 19. Bulk waste removal
is complete on Tank 8. Heel removal on Tank 19 was completed in FYO1. Design activities continue and
construction of waste removal equipment was initiated on Tank 18. Construction of waste removal equipment
continues on Tank 7. Significant Lessons Learned obtained from Tank 8 project work and operations are being
factored into plans for future waste removal tanks. Low funding levels are projected for the FY02 to FY06
period. A comprehensive re-engineering program has been initiated to streamline the waste removal operation
and implementation of the Authorization Basis as well as to develop more cost effective equipment and
processes.

Tank Closure: Tanks 17 and 20 operational closure is complete. The FFA Waste Removal Plan and schedule
requires Tank 19 to be closed in FY03 and Tank 18 to be closed in FY04. However, DOE-SR has requested
approval from the Environmental Protection Agency (EPA) and SCDHEC to delay Tank 19 closure until FY04
so that it can be closed concurrently with Tank 18.

The residual material in Tank 19 has been characterized and preliminary fate and transport modeling has been
performed. A closure module is being finalized for submittal to SCDHEC for approval to allow Tank 19
isolation activities to proceed.

Salt Waste Processing: A final DOE technology selection for HLW salt solution processing was completed and
a Salt Processing EIS ROD was issued in October 2001. The ROD designated Caustic Side Solvent Extraction
(CSSX) as the preferred alternative to be used to separate cesium from HLW salt. In parallel, DOE is evaluating
the implementation of other salt processing alternatives for specific waste portions that would not need to be
processed in the CSSX facility. The evaluation of alternatives and potential operations would be undertaken to
maintain operational capacity and flexibility in the HLW system and meet commitments for closure of high-level
waste tanks. The Final Salt Processing SEIS acknowledges the possibility of offsite treatment or disposal for
certain waste streams.

This revision of the HLW System Plan reflects the above change in the DOE and WSRC strategy to not rely on
a single SWPF. Instead a graded approach to salt processing is assumed.

The new integrated Salt Disposition Strategy is to:

e Treat low curie salt waste and dispose at Saltstone

*  Create an Actinide Removal Process (ARP) to enable disposal of additional low curie/high actinide salt
waste & potentially provide actinide removal for the high curie demonstration SWPF facility

* Dispose of high curie salt waste by removing cesium and actinide in a small scale demonstration SWPF
processing facility

»  Tailor follow-on high curie salt waste processing capability depending on the success of early low curie
salt disposal.

Successful implementation of the low curie salt and Actinide Removal Process initiatives will reduce the
quantity of re-dissolved saltcake needing to be processed through the future SWPF and support the closure of
old type high-level radioactive waste tanks.

Defense Waste Processing Facility (DWPF): At the time of the Plan (January 1, 2002), a total of 1,221 cans
have been generated at DWPF. Sludge Batch 1A consisted of 495 canisters and Sludge Batch 1B (which ended
processing in November 2001) consisted of 726 canisters. Vitrification of Sludge Batch 2 began in December
2001.

Glass Waste Storage Building (GWSB): At the time of the Plan (January 1, 2002), 1,221 glass canisters are
stored in GWSB 1. This represents approximately 57% of the available 2,159-canister capacity at GWSB 1.

Effluent Treatment Facility (ETF): In FYO1, the ETF treated over 16 million gallons of low-level wastewater,
and transferred approximately 100 kgal of waste concentrate to Tank 50 for storage. ETP processed its missions
without affecting site operations. For FY02 and beyond, the estimated annual volume of wastewater to be treated
is 20 million gallons and the estimated waste concentrate produced is approximately 180 kgal per year.
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Saltstone: In FY98, Saltstone entered an extended planned lay-up due to the lack of feed material. The Plan
assumes that the ETF concentrate stored in Tank 50 will be treated at Saltstone starting in FY02. This will allow
Tank 50 to be de-inventoried in preparation for its use to support alternative salt disposition. Saltstone will
continue to operate as required to support salt disposition activities and to process ETF concentrate.
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1. _Salt Processing Sensitivity Analysis

1.1  Summary

HLWD performed a sensitivity analysis surrounding the FY10 startup date of a salt processing facility. The
analysis evaluated the benefits derived from initiating salt processing early (low curie salt and actinide removal)
and the effect of varying the startup date of a salt waste process facility.

The Tank Farm salt processing sensitivity analysis showed that adequate Tank Farm space can be maintained to
support the case specific processing commitments for the three cases reviewed based upon assumptions used for
the HLW system modeling. As expected, higher levels of accelerated success with salt processing, by means of
the SWPF or by alternative methods, provided the following benefits:

*  Faster reduction of total Tank Farm waste inventory

e Improvement in risk reduction for waste removal from high risk tanks

*  Ability to meet FFA commitments for closure of the non-compliant tanks by year through 2022

e Increased Type III tank space providing higher levels of flexibility and contingency for handling
emergent technical and physical processing impacts

The analysis also showed, from a space management standpoint, the Tank Farm can handle a delay in the startup
of the SWPF. However, there is greater risk of not fulfilling HLWD’s mission to stabilize waste in order to
reduce risk, close tanks and support other SRS missions.

1.2 Introduction

On March 23, 2001, the Defense Nuclear Facilities Safety Board (DNFSB) issued Recommendation 2001-1,
High-Level Waste Management at SRS. The recommendation addresses the need to ensure that the margin of
safety and amount of tank space in the SRS HLW system is sufficiently maintained to enable timely stabilization
of nuclear materials at SRS. The Department of Energy’s revised implementation plan dated, September 14,
2001, committed to a sensitivity analysis of the Tank Farm schedule. This analysis was to be an evaluation
surrounding an FY10 startup of a salt processing facility and to include other initiatives such as alternate
methods of low-source-term salt disposition.

The following section describes the salt disposition sensitivity strategies, the major salt processing assumptions,
and the case results. This analysis also compares the Useable Type III Tank Space forecasts with Revision 12 of
the Plan and identifies the risks associated with operation of the HLW system that could have a major impact.
The salt disposition sensitivity strategies and assumptions were agreed to by DOE-SR and HLW per the HLW
System Plan Assumption Sheets.

1.3  Salt Disposition Sensitivity Strategies

Under the integrated Salt Disposition Strategy, salt solution will be processed through three paths; low curie salt,
Actinide Removal and the SWPF using Caustic Side Solvent Extraction (CSSX). The Low curie path will send
the salt solution directly to Saltstone if it meets the Waste Acceptance Criteria (WAC) requirements. The
Actinide Removal Process will send a decontaminated salt stream to Saltstone and a monosodium titanate
(MST) actinide stream to the Defense Waste Processing Facility (DWPF). The SWPF will send a
decontaminated salt stream to Saltstone, an MST actinide stream to DWPF, and an acidified cesium stream to
DWPF. Depending on the case being analyzed, the amount of salt solution for each of these paths varies. The
demonstration SWPF will have an initial capacity less than 20% of the full-scale facility (17.5 gpm). The full
scale SWPF will process 17.5 gpm when operating. This ensures the facility sustains a 6,000 kgal per year
(running average) feed to SWPF. Note that the current Request for Proposal (RFP) has the Design contractor
providing a cost and schedule sensitivity study for a SWPF over the range of 1% to 20% of the full-scale
facility.

Three different Salt Disposition strategies were modeled to bound varying levels of success associated with the
startup and processing rates for salt processing. Modeling results of the three Salt Disposition strategies will
provide the basis for assessing potential HLW system impacts as further decisions are made on the sizing and
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timing of the SWPF and as results are obtained from initial alternative salt disposition efforts (e.g. low curie
processing). The three Salt Disposition strategies provided by DOE ensure that HLW in the 49 waste tanks is
processed by the 2028 STP regulatory commitment date.

Other than for specific Salt Disposition assumption differences highlighted below, each of the three cases
modeled used the same set of approved HLW System Plan Revision 13 assumptions. The Revision 13
assumptions, which were approved by both WSRC and DOE-SR, include details on such items as the processing
rates for HLW evaporators, designated uses of waste tanks and the forecast volumes of influents from the
canyons and DWPF to HLW. These assumptions are contained in HLW-PMD-2002-0004.

The major assumptions for the Salt Disposition production sensitivity strategies are contained in the following
summary table.

Salt Sensitivity Case Assumption

Waste Disposition

. Case 1 Case 2 Case3
Strategies
Low Curie Salt and/or Unsuccessful 1,500 kgal of saltcake 1,500 kgal of saltcake
Actinide  processing  to processed using low processed using low
Saltstone curie by the end of curie by the end of
FYO05. (~5,500 kgal of FYO0S5.
salt solution.) Additional 1,500 kgal

of saltcake processed
using low curie by the
end of FYO07.
(Total of 3,000 kgal of
saltcake or ~11,000
kgal of salt solution)

Tank 48 return to HLW | Available for use as | Complete by beginning | Complete by beginning
Service SWPF feed tank in FY12 of FY06 of FY06

Small Scale Salt Waste
Processing Facility
Processing begins FY12 FY10 FYO08
% of design flowrate™ 10% design flowrate 15% design flowrate 20% design flowrate

Additional Salt Waste
Processing Capacity

Processing begins FY16 FYI15 FY13
% of design flowrate™* 100% 80% 50%
Canister Production Rate
Cans in FY01-06 1,150 1,150 1,150
Feed Break FY07-09 FY07-09 none
Avg. cans/year for 230 230 230
remainder of program Not counting Salt-only

cans at end of program.

* Current Design flowrate is 6,000 kgal/yr at 6.44 M of Na".

1.4 Salt Sensitivity Assumption Category Description

A further description of each of the Waste Disposition Strategies in the table above follows.

1.4.1 Low Curie Salt and Actinide Processing to Saltstone

The low curie salt waste will be segregated from the other salt waste by removing the interstitial salt solution
from selected tanks. The remaining salt cake in those tanks will be dissolved. If it meets performance
requirements it will be stabilized and disposed at Saltstone under a landfill disposal permit.

The low curie with high actinide salt waste will be segregated from the other salt waste by removing the
interstitial salt solution from other tanks. The remaining salt cake in those tanks will be dissolved and then
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processed through an actinide removal step. The actinides would be sent to vitrification but the bulk of the
volume would be stabilized and disposed at Saltstone.

The cases assume varying levels of success for these alternative salt disposition methods. Case 1 assumes that
hard saltcake is dissolved but that Saltstone WAC requirements are not met and therefore, no alternative salt
disposition is accomplished. Cases 2 and 3 assume that 1,500 kgal and 3,000 kgal of hard saltcake are
successfully dispositioned through alternative processing by FY05 and FYO07, respectively.

1.4.2 Tank 48 Returned to HLW Service

Scoping studies are underway to evaluate methods to process the existing material in Tank 48 to remove
organics to allow its use for the storage of other HLW. The return of Tank 48 to storage service is assumed to be
by FY06 for Cases 2 and 3. For Case 1, Tank 48 cannot be assumed for storage of waste until it is used as a
SWPF feed tank in FY12.

1.4.3 Small Scale Salt Waste Processing Facility

The high curie and actinide salt waste is the remaining material not segregated into the two streams discussed in
Section 1.4.1. This material will be evaluated to determine what level of cesium and actinide removal will be
required to meet the performance requirements so it can be stabilized and disposed at Saltstone. For materials
unsuitable for disposal by these methods, a small scale Caustic Side Solvent Extraction (CSSX), or other backup
technology facility, would be deployed.

1.4.4 Additional Salt Waste Processing Capacity

An estimated total of 80 Mgal of salt solution is assumed to require processing over the life of the HLW
Program per the “Bases, Assumptions, and Results (BAR) of the Flowsheet Calculations for the Decision Phase
Salt Disposition Alternatives” (WSRC-RP-99-00006, Revision 3, May 2001). The cases assume that processing
of HLW waste is completed by 2027 (allows 1 year margin from the 2028 STP commitment). Processing values
and startup dates for this category on the table were developed to ensure that the STP commitment was met.
Additional salt waste processing capacity was calculated in two steps. First, additional capacity is calculated
assuming the small scale SWPF and Low curie actinide removal programs are successful. Second, after startup
of these programs, capacity is then sized to meet the FY27 completion date.

NOTE: Computer modeling for Revision 13 resulted in a new estimate of the total salt solution to be processed
(approximately 83 Mgal versus the 80 Mgal assumed in the Salt Waste BAR). When Case 3 was modeled, this
resulted in the completion of salt processing in FY28 versus the targeted FY27. Case 3 could have been
remodeled with an additional salt waste processing capacity design flowrate of 60% versus the 50% originally
assumed to bring the processing completion date back into FY27.

1.4.5 Canister Production Rate

The canisters produced between FY01-06 are the same for all cases. HLWD intends to manage to avoid a
DWPF feed break. However, Cases 1 and 2 assume a break in FY07-FY09 because of reduced funding that
impacts the ability for sludge processing. As such, Sludge Batch 4 feed is delayed until the beginning of FY10.
The average canister production rate for coupled operations (i.e. salt and sludge processed together at DWPF)
was modeled in SpaceMan 11" at 230 canisters per year for all three Cases. GlassMaker modeling of the sludge
batches showed that individual Case yearly canister rates may range from 223 to 230 canisters per year
dependent on the characteristics of the sludge and salt streams being coupled in a particular year. Case 3 canister
production assumes that additional funding from Congress is obtained or that additional savings are
implemented to maintain sludge feed to DWPF without a feed break.
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1.5  Salt Sensitivity Case Results Summary

There are three key metrics that provide the easiest comparison of the results of the three cases over time. They
are the Remaining Tank Inventory, the Remaining Inventory in Non-Compliant Tanks and the Useable Type III
Tank Space. Charts are provided for comparison.

The summary of the modeling results for the Salt Sensitivity Cases is provided in the key milestones in Section 2
along with a comparison to the Revision 12 cases.

1.5.1 Salt Disposition Strategy - Case 1 Results Summary

The Salt Disposition assumptions for Case 1 are considered to be the most pessimistic of the three cases due to
the later start of the SWPF and the lack of success in any alternative salt processing. As shown in the charts
above, the results of modeling revealed that of the three cases, Case 1 [

1.  Meets the STP regulatory commitments to have waste removed from all waste tanks by 2028,

2. Meets the final Federal Facility Agreement commitment of 2022, however, it fails to meet the
individual tank closure schedule,

3. Provides the slowest risk reduction for waste removal from high risk tanks,

4. Provides the slowest total Tank Farm inventory reduction,

5. Provides the least contingency of the 3 cases for meeting process commitments until the start of the
SWPF. That is, Type III tank space is the lowest of the 3 cases at the date of SWPF startup.

Though not formally modeled, an assessment was performed on the impacts of the Case 1 results assuming no
FY07 — FY09 feed break resulting in the shutdown of DWPF during these years. Essentially, the following
additional streams would have to be received and processed during these years to support the preparation of
Sludge Batches 4 and 5 and an assumed DWPF canister production rate of 200 can/year.

Influent Stream Volume Space Recovery Factor  Space Impact after Evaporation
DWPF Recycle 3.1 Mgal 0.95 0.2 Mgal
ESP Washwater 3.4 Mgal 0.85 0.5 Mgal

Therefore, a net total impact to Type III tank space of 0.7 Mgal would result between FY07-09. The Useable
Type III Tank Space chart and associated table shows that there is adequate Type III tank space in this time
period to accommodate the impact of a Case 1 scenario with no DWPF feed break.

1.5.2 Salt Disposition Strategy - Case 2 Results Summary

The Salt Disposition assumptions for Case 2 are considered moderately optimistic due to the improved start of
the SWPF and some assumed success in alternative salt processing. As shown in the charts above, the results of
modeling revealed that of the three cases, Case 2 [

1. Provides improvement in risk reduction for waste removal from high risk tanks as compared to
Case 1,

2. Provides improvement in Tank Farm inventory reduction as compared to Case 1,

3. Meets the STP regulatory commitments to have waste removed from all waste tanks by 2028,

4. Meets the final Federal Facility Agreement commitment of 2022 for the non-compliant tanks,
however, it fails to meet the individual tank closure schedule,

5. Provides improved contingency over Case 1 for meeting process commitments until the start of the
SWPF. That is, more Type III tank space is forecast at the date of SWPF startup.

1.5.3 Salt Disposition Strategy - Case 3 Results Summary

The Salt Disposition assumptions for Case 3 are considered the most optimistic due to the earliest start of the
SWPF and the improved success in alternative salt processing. As shown in the charts above, the results of
modeling revealed that of the three cases, Case 3 [

Provides the fastest risk reduction for waste removal from high risk tanks,

Provides the fastest total Tank Farm inventory reduction,

Meets the STP regulatory commitments to have waste removed from all waste tanks by 2028,
Meets the final Federal Facility Agreement commitment of 2022 and the commitment to have a
certain number of tanks closed by designated years,

5. Provides the most contingency of the 3 cases for meeting process commitments until the start of
the SWPF. That is, Type III tank space is the highest of the 3 cases at the date of SWPF startup.

bl
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As can be seen in the Key Milestones in Section 2, Case 3 results in an additional estimated 79 canisters being
produced versus the canister totals for Cases 1 and 2 (6,120 cans for Case 3 versus 6,041 cans for Cases 1 and
2). The additional 79 canisters result from a salt-only campaign required at the end of the program due to sludge
processing being completed in FY24, three years ahead of the end of salt processing. To eliminate a three year
salt-only campaign for Case 3 and reduce the total canisters produced, the additional salt waste processing
capacity would need to provide an additional 70% of the design flowrate starting in FY 13 versus the 50% design
flowrate assumed in this case. Overall life cycle costs of the program would also be reduced by approximately
$1 billion since waste processing would be completed 3 years earlier.

1.6  Comparison of HLW System Plan Revision 12 versus Revision 13 Useable Type Il
Tank Space Forecasts

A comparison of Type III tank space for the Revision 12 Super Stretch Case versus the three Salt Sensitivity
Cases is shown in the Useable Type III Tank Space Chart above. For the three of the Revision 13 cases, the
available Type III tank space is significantly better through the startup of the SWPF than what was forecast in
Revision 12. The increase in available Type III tank space can be attributed to the following main factors.

1. The 3H Evaporator performance for FYOI and the first 5 months in FY02 has exceeded what was
forecast by Revision 12 by over 1.6 million gallons. (2.4 Mgal space recovered actual versus 0.8
Mgal forecast). The improved 3H performance is a result of the implementation of initiatives to
overcome evaporator bottoms receipt tank (Tank 30) cooling issues. Therefore, the 3H Evaporator
has been able to outrun the Revision 12 forecast.

The 3H Evaporator performance has allowed for more effective use of recently recovered storage
space such as in Tank 49. In Revision 12, to support processing commitments associated with the
operation of DWPF and the canyons, Tank 49 was used to store waste that had not fully been
concentrated (~ 5.0 molar caustic). This was directly related to the assumption that 3H Evaporator
operations would be limited by cooling issues. In the Revision 13 cases, Tank 49 can be reserved
for storing high caustic wastes from the evaporator systems that has been fully concentrated (~9.5
molar caustic).

2. For Cases 2 and 3, planned success in alternative salt disposition initiatives (low curie and actinide
removal) on Tanks 41, 31 and 38 (Case 3 only), creates space (1,500 kgal and 3,000 kgal,
respectively) in Type III tanks through the removal of saltcake from the Tank Farm.

3. The successful recovery of Tank 48 for storage of waste provides an additional 1 Mgal of Type III
tank space starting in FY06 for Cases 2 and 3 and in FY'12 for Case 1.

1.7 Salt Disposition Sensitivity Strategies Risk Comparison Summary

As described above, the improved 3H Evaporator performance for FY01 and the continued improved forecast
for FY02 results in a significantly better Type III tank space forecast through the startup of the SWPF than was
predicted in Revision 12. However, even with this improvement, there are risks associated with operation of the
HLW system that could impact processing commitments. Some of the major risks include:

1.7.1 Evaporator performance able to match assumed operating rates.

The best way to ensure evaporator performance meets forecast objectives is to maintain the best feed material
available in front of each evaporator system. This would maximize the ability of the evaporators to efficiently
recover space previously lost from the receipt of influent streams from the canyons, DWPF and internal sources
(i.e. sludge washing decants, transfer dilution, flushes, etc.). Maximizing the efficiency of the evaporator
operations requires the following:

*  Maintaining salt receipt space in evaporator drop tanks (See Section 1.7.2 below)

*  Maintaining concentrated high caustic (referred to as liquor) storage space in tanks outside the
evaporator systems

*  Maintaining qualified feed available for evaporation.

Emergent technical or physical issues associated with evaporator operations would also impact evaporator
performance. Examples in recent years include loss of 2H Evaporator operations for ~21 months that resulted
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from chemistry issues and impacted operations of the 3H Evaporator in FY01/FY02 that resulted from cooling
issues in the concentrate receipt tank (Tank 30).

To address the risks associated with successfully integrating the activities required to meet processing
commitments and achieve evaporator performance, a Water Management (WM) Team was chartered to develop
and monitor a HLW transfer and evaporator feed health plan. The WM Team is co-chaired by Operations and
Process Engineering and consists of cross-functional representation with expertise in process chemistry,
program planning and scheduling, and Tank Farm and DWPF operations and engineering. Operating the
evaporators and performing the associated transfers per the Water Management plan allows for the most
efficient recovery of space in the Tank Farm system.

As can be seen in the following charts, the assumed evaporator performance parameters used in the Plan are
comparable to those used in Revision 12 of the Plan. It should be noted that in FY01 and through the 1* Quarter
of FY02, the evaporators recovered an actual 3,100 kgal of space versus the 2,600 kgal forecast by the Revision
12 Super Stretch Case.
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The assumptions are also comparable with historical performance for the evaporator systems. Actual evaporator
performance for FY98 through the beginning of January 2002 is shown. As discussed above and as illustrated on
the charts, two major evaporator outages occurred during this time period. Based on actual performance during
this period, two historical trend lines are projected on the charts. One trend line projects the evaporator
performance capability with all outages included. The second trend line removes the impacts of the two major
outages. The second trend line does include the other planned and unplanned outages that occurred during this
period such as feed pump replacements, flushes, mercury issues and Tank 30/32 cooling. The Tank Farm
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Evaporator Space Recovery forecast shows that the Revision 13 assumptions are bound by the two historical

trend lines.
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1.7.2 Successful implementation of planned low curie and actinide removal salt disposition plans.

The successful implementation of the low curie and actinide removal salt disposition plans to the levels that are
assumed provides increased Tank Farm flexibility by freeing up Type III tank space. The inability to implement
these alternative salt dispositioning techniques impacts the efficiency of evaporator operations due to limited salt
receipt space.

During the evaporation process salts are formed in the evaporator concentrate receipt tank and the tank becomes
saltbound. Either an alternative concentrate receipt tank must be made available or a salt dissolution campaign
must be performed to remove the salt out of the evaporator system. In Case 1, which assumed no low curie and
actinide removal success, four different Tank 37 salt dissolution campaigns were required between FY02 and
FY13 to provide salt receipt space to maintain 3H Evaporator operation. Cases 2 and 3 required less salt
dissolution campaigns in the 3H Evaporator concentrate receipt tank due to the success of alternative salt
processing. The impact to evaporator operations and to other processing commitments could be even more
severe if more salt is formed than is forecast.

Impacts are also seen for the 2H and the 2F Evaporator systems but to a lesser degree. Current modeling shows
that Tank 38, the concentrate receipt tank for the 2H Evaporator, becomes saltbound by FY07 requiring an
alternative concentrate receipt tank to be available. For all cases, Tank 46, (concentrate receipt tank for the 2F
Evaporator), becomes saltbound by FY04 and Tank 27 is modified to allow its use as the concentrate receipt
tank.

Another consequence associated with low curie and actinide removal is that if a large volume of saltcake is
dissolved and does not meet the Saltstone WAC requirements, there is limited salt receipt space in the
evaporator systems to re-concentrate the resultant salt solution back to a saltcake form. This would have a
negative impact on Type III tank space depending on how much saltcake was dissolved.

1.7.3 Ability to integrate transfers required to support sludge and salt processing.

Significant planning integration will be required in the outyears to remove waste from tanks to ensure feed is
available to meet sludge and salt processing forecasts.

1.7.4 Ability to prepare salt solution quickly enough to meet SWPF feed assumptions.

For the cases in the Plan, the yearly requirements for salt solution feed to the SWPF ranges from 4.2 to 6.6
Mgal/yr Three tanks (Tanks 48, 49 and 50) are forecast to be the feed tanks for the SWPF. To meet the yearly
feed requirements and allow time for transfers and feed characterization, salt removal will often be required
from multiple tanks during the same time period. Salt removal techniques must be robust enough to provide
approximately 1 to 1.2 Mgal of salt solution every 2 months to meet salt processing needs.

1.7.5 Potential for increased influents above those that have been forecast.

The cases are based on the latest forecasts for future influents to the Tank Farms. Influents significantly greater
than forecast could impact processing commitments depending on the volume and time that they are received.
An example of a potential influent impact would be if the DWPF steam atomized scrubbers (SAS) in the DWPF
melter off-gas system had to be returned to operation prior to the start of the SWPF. This would be required if
higher cesium levels than expected were seen in future sludge-only batches being processed at DWPF.
Operation of the SASs results in an approximate 700 kgal increase in the annual DWPF recycle stream to the
Tank Farm.

Another potential source of increased influents is from the canyons. Shutdown flows for F Canyon have not been
well defined. The volume of waste sent to the Tank Farms could vary widely depending on the final flushing
requirements for shutting down the facility.

1.8 Conclusion

Detailed modeling of the three Salt Disposition Sensitivity Cases reveals that, as expected, higher levels of
accelerated success with salt processing, by means of the SWPF or by alternative methods, results in
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e Faster reduction of total Tank Farm waste inventory

*  Improvement in risk reduction for waste removal from high risk tanks

e Ability to meet FFA commitments for closure of the non-compliant tanks by year through FY22

* Increased Type III tank space providing higher levels of flexibility and contingency for handling
emergent technical and physical processing impacts.

To reduce risks associated with meeting the HLW mission and to maximize the health of the Tank Farms, efforts
to further accelerate salt disposition initiatives should continue to be pursued. The only way to truly gain space
in the Tank Farms is to remove salt. Evaporation only partially recovers space that was previously lost when
influent streams were received.

It is also evident that efforts should be made to couple the salt and sludge streams to complete at the same time.
This minimizes the total number of HLW canisters produced and eliminates the need for the development of a
salt-only flowsheet. It also reduces the life cycle costs of the program by approximately $1 billion since waste
processing would be completed 3+ years earlier.

A review of results also reveals that adequate Tank Farm space can be maintained to support the case specific
processing commitments for the three cases based upon assumptions used for the HLW system modeling. The
cases have SWPF start dates ranging from FY08 — FY 12 and varied levels of alternative salt processing success.
Though early evaporator space recovery success is assumed for the three cases, the assumed processing rates are
not unrealistic when compared to historical actual values. In FYO01 and during the 1* Quarter of FY02, the actual
space recovered from evaporation was ~3.1 Mgal versus a Revision 12 Super Stretch forecast of ~2.6 Mgal. The
challenge will be to maintain the HLW system (evaporators, transfer systems, and other associated
infrastructure) so that existing stored backlog waste and future influent streams can be efficiently processed to
maximize the space recovery.

Some preliminary assessments were made to determine if impacts to processing commitments would result if the
existing backlogged waste could not be worked off as aggressively as planned in these cases (roughly over the
next two to four years). Though these changes in evaporator assumptions were not modeled, a review of the case
results indicate that an adequate margin in Type III tank space is provided to allow space recovered from the
processing of backlogged waste to be accomplished over a longer period of time (4 — 6 years) and still meet
planned processing commitments. As shown in the Useable Type III Tank Space Chart, the Type III tank space
margin in the early years indicates more useable Type III tank space in these years than was forecast in Revision
12. The improved performance of the 3H Evaporator in FY01 and in FY02 (to date) and Tank 49 being returned
to HLW use has resulted in an actual useable space volume of 2.2 Mgal in Type III tanks, as of January 1, 2002,
versus the 1.4 Mgal that was forecast in the Revision 12 Super Stretch Case. Continued early success in the
evaporation of the backlogged waste is projected.

Salt Processing Sensitivity Analysis Page 22



HLW-2002-00025 High Level Waste System Plan

Revision 13

2. Planning Bases

2.1 Reference Date

The reference date for the mathematical modeling (SpaceMan II” and GlassMaker) of the Plan is
January 1, 2002. Schedules, forecasted budget, milestones, cost estimates, and operational plans were current as
of that date.

2.2 Funding

The funding required to support the Plan is shown in Appendix 1.1, J.1 and K.1 for Case 1, Case 2 and Case 3
respectively, by individual projects. Note that funding to upgrade the facilities to comply with 10CFR830
requirements is not defined and has not been included in the Plan. Key milestone dates required to remove waste
from storage, process it into glass or saltstone grout, and close HLW facilities shown in Table 2-A are supported
by the budget as described in the Appendixes.

Table 2—A Key Milestones

Rev 12 Rev 13
Super
Base Stretch  Stretch
Key Milestone Case Case Case Casel Case2 Case3
Total Number of Canisters Produced 5,914 5,914 5,871 6,041 6,041 6,120

DWPF Sludge Production (in average canisters per year)

* FYOI 163 220 255 | 227(Act) 227(Act) 227(Act)
* FY02 111 150 150 150 150 150
* FY03 155 210 240 210 210 240
* FY04 163 220 240 220 220 240
* FY05 111 150 150 150 150 150
* FY06 147 200 115 193 193 143
* FYO07 200 Outage 200 Outage  Outage 200
* FYO08 107 Outage 200 Outage  Outage 150
* FY09 Outage  Outage 200 Outage  Outage 230
* FY10 150 100 150 200 150 230
* FY1l 200 230 250 200 230 230
* FY12 200 230 250 150 230 230
* FY13 to End of Sludge Processing 200 230 250 230 230 230

* Salt-only Cans at End of Program 0 0 0 0 0 79
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Rev 12 Rev 13
Super
Base Stretch  Stretch
Key Milestone Case Case Case Casel Case2 Casel
Salt Processing Information
* Low Curie and Actinide Success No Yes Yes
* Years Processed n/a FY03-05 FY03-07
* Saltcake Processed n/a 1.5 Mgal 3.0 Mgal
Date Salt Wa§te Processing Facility FY10 FY10 FY10 FY12 FY10 FY08
Becomes Operational
* % Operational Flowrate o o o o o o
(100% equals 6 Mgal/yr at 6.44 [Na]) 100% 100% 100% 10% 15% 20%
Date Add1t1opal Salt Waste Processing FY16 FY15 FY13
Capacity provided
* % Additional Operational Flowrate o o o
(100% equals 6 Mgal/yr at 6.4 [Na]) wa wa wa 100%  80%  50%
* Max Yearly % Operational Flowrate 100% 100% 100% 110% 95% 70%
Salt Solution Processing Rate(Kgal/yr)
* FYO08 1,200
* FY09 1,200
* FY10 3,000 3,000 3,000 900 1,200
* FY11 6,000 6,000 6,000 900 1,200
* FY12 6,000 6,000 6,000 600 900 1,200
* FY13 6,000 6,000 6,000 600 900 4,200
* FY14 6,000 6,000 6,000 600 900 4,200
* FY15 6,000 6,000 6,000 600 5,700 4,200
* FY16 until end of program 6,000 6,000 6,000 6,600 5,700 4,200
Key Risk Reduction Dates
Date when all high risk tanks are emptied | FY16 FY16 FY14 FY18 FY15 FY13
Date vyhen all non-compliant tanks are FY19 FY17 FY15 FY18 FY18 FY15
emptied
DeCl{ZS:(lihen all non-compliant Tanks are FY21 FY20 FY18 FY20 FY20 FY17
Date by which salt processing is| pvoy  pysy  Fy22 | FY27  FY27  FY28
completed
Date by which sludge processing is FY29 FY27 FY23 FY27 FY27 FY24
completed
Regulatory Commitments
Are all STP commitments met? No Yes Yes Yes Yes Yes
Are all FFA regulatory commitments met?| No No Yes* No No Yes*
* Yearly closure commitments (total number of tanks/yr) are met
Canister Storage Locations
» Make additional 450 GWSB 1| py5.07 Fy03-05 FY03-05 |By FY04 ByFY04 ByFY04
locations usable
. .. . Module Module
" ogeein work on additlona’ COMSN Module  Module  #1 FY04 | Module  Module  #1 FY04
Moilagle ocations °T'#1 FY07 #1 FY10 Module |#1 FY07 #1 FY08 Module
odules) #2 FY07 #2 FY07
Module Module
e Place GWSB 2 or Modules into| Module Module #1FY07| Module Module #1 FY07
Radioactive Operations #1 FY10 #1FY13 Module |#1 FY10 #1FY11l Module
#2 FY10 #2 FY10
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Rev 12 Rev 13
Super
Base Stretch  Stretch
Key Milestone Case Case Case Casel Case2 Casel
Waste Removal
* Tank 7 ready for sludge removal Oct-03  Jul-02 Jul-02 Jul-02 Jul-02 Jul-02
* Tank 11 ready for sludge removal Apr-08  Apr-08  Apr-05 | Apr-08  Apr-08  Apr-05
* Tank 26 ready for sludge removal Dec-10  Jan-11  Sep-07 | May-10 May-10  Jul-07
Tank Closures
* Complete closure of Tank 19 Apr-03  Apr-03  Apr-03 | Apr-03  Apr-03  Apr-03
* Complete closure of Tank 18 Apr-04  Apr-04  Apr-04 | Apr-04 Apr-04 Apr-04
* Complete closure of 5th Tank FY10 FY10 FYO08 FY10 FY10 FY09
* Complete closure of 6th Tank FY1l FY1l FYO09 FY10 FY10 FYO09
* Complete closure of 7th Tank FY13 FY13 FY10 FY10 FY10 FY10
» Complete closure of 24th Tank FY21 FY20 FY19 FY20 FY20 FY17
Key Space Management Activities
* Return Tank 4}8 for waste storage/ Salt FY10 FY10 FY10 FY12 FY06 FY06
Feed tank service
* Reuse Tank 49 for waste storage Jul-01 Jul-01 Jul-01 Jul-01 Jul-01 Jul-01
* Reuse Tank 50 for waste storage Sep-02  Sep-02  Sep-02 | Jul-02 Jul-02 Jul-02
» Tank 37 modification completed for 3H ) ) ) ) ) )
Evaporator Drop Tank Sep-02  Sep-02  Sep-02 | Aug-02 Aug-02  Aug-02
 Tank 37 Salt Dissolution #2 n/a Mar-05 Mar-04 | Jan-04  Jan-04  Jan-04
 Tank 37 Salt Dissolution #3 n/a n/a n/a Oct-06  Oct-06 n/a
* Tank 37 Salt Dissolution #4 n/a n/a n/a Oct-13 n/a n/a
* Tank 31 modification completed for 3H n/a n/a n/a n/a n/a Nov-06
Evaporator Drop Tank
e Tank 27 modification completed for 2F Mar-06 May-06 Feb-05 | Jul-04 Jul-04 Jul-04
Evaporator Drop Tank
» Tank 42 modification completed for 2H Feb-12  Feb-11  Feb-10 n/a n/a n/a
Evaporator Drop Tank
e Tank 41 modification completed for 2H n/a n/a n/a 0ct-06  Oct-06  Oct-06
Evaporator Drop Tank
Repository Activities
 Start §h1pp1ng canisters to the Federal FY10 FY10 FY10 FY10 FY10 FY10
Repository
. Comp'lete shipping canisters to Federal FY39 FY39 FY39 FY39 FY39 FY40
Repository
Facility Deactivation Complete FY40 FY40 FY40 FY40 FY40 FY41
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3. Planning Methodology

Operation of the HLW System facilities is subject to a variety of programmatic, regulatory, and process
constraints as described below.

3.1 Planning Oversight

Some uncertainty is inherent in the Plan. Actual operating experience in the new processes, emergent budget
issues, changes to canyon missions and production plans, evolution of Site Decontamination &
Decommissioning initiatives, and other factors preclude execution of a fixed plan. Therefore, DOE
Headquarters (DOE-HQ), DOE-SR, and WSRC personnel are continuously evaluating the uncertainties in the
Plan and incorporating changes to improve planning and scheduling confidence. WSRC refines and updates the
Plan in conjunction with facility operations planning and budget planning.

The HLW Steering Committee provides the highest level of oversight of the HLW System. This Committee
consists of members from DOE-HQ, DOE-SR, and the WSRC HLW Division. The Committee meets
periodically to formally review the status and operational plan for the HLW System.

The HLW Business Team is a WSRC committee that provides oversight and approval of the Plan and its
schedules. These form the schedule and cost baseline for the overall program. Maintenance of the baseline is
controlled via a formal change control process.

Waste Acceptance Criteria (WAC) are in place for waste-receiving facilities. Influent waste streams must be
compatible with existing equipment and processes, must remain within the safety envelope, and must meet
downstream process requirements.

The HLW Management / Nuclear Materials Interface meetings ensure clear communication of needs
between NMMD and HLW to improve communication of processing plans and their associated impacts on Tank
Farm space and DWPF canister production. These meetings are held on a routine basis between the working
level planners and waste forecasters.

3.1.1 Modeling Tools

WSRC uses a suite of computer simulations to model the operation of the HLW System. Each model is designed
to address different aspects of long range production planning. WSRC uses these models interactively to guide
long-range production planning.

The Waste Characterization System (WCS) documents the composition of the waste in each of the 49 HLW
tanks. Sludge, salt, and supernate are characterized separately. The data encompass 41 radionuclides, 38
chemical species, and 23 other waste characteristics, and come from a multitude of monthly reports, waste
sampling results, canyon process records, and solubility studies. The Waste Characterization System represents
the best compilation of SRS HLW characterization to date, and provides a sound basis for production planning
analyses. The data for use in the Plan was the WCS datafile of January 1, 2002.

The Space Management Model (SpaceMan 1Y) is a Windows” 98 program used to forecast outyear tank
farm conditions. Two input files are needed to run the program. The data file provides the chemistry source data
from the WCS. The strategy for controlling tank farm space is provided by a separate management file. This file
inputs tank farm activities, such as external receipts, waste transfers, evaporation, waste removal (including salt
dissolution and sludge removal), sludge processing, blending, and tank status (fill limits, jet heights, closure,
reuse, etc.). The program automatically steps through each week and tracks available space, inventory, and tank
chemistry. Tank supernate is tracked depending on its location in the waste forms (free supernate or interstitial
liquid in salt and sludge). The evaporation simulation (salt space generation and ETF overheads production) is
based on current supernate thermodynamic models. The outputs include a graphical tank farm display depicting
individual tanks grouped by system and numerous data files, which are used to construct reports and charts.

The GlassMaker Model is a program which takes its compositions from the WCS. Caustic Side Solvent
Extraction (CSSX) is the process of choice for the SWPF. The modeling of SWPF feed to DWPF has been
simplified and is done on an annualized basis. As noted previously, the remaining sludge is accounted for in
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Sludge Batch 10. Monosodium titanate is added to the appropriate sludge batch as TiO, to adsorb strontium and
alpha emitting radionuclides.

The HLW System Plan Financial Model is based on fixed and variable costs. Fixed costs are those costs
required to keep a facility in a hot standby mode, in which the facility is fully manned with a trained workforce
ready to resume production immediately. Variable costs are those costs that vary with production, including: raw
materials, repetitive projects such as outfitting tanks with waste removal equipment, replacement glass melters,
Failed Equipment Storage Vaults, Saltstone Vaults, some Capital Equipment, etc. Variable costs go to zero if
production is zero. The Financial Model is used to determine the long-term cost impacts of accelerating or
delaying HLW production schedules. The Financial Model data define the cost baseline for the program.

The WCS, SpaceMan II”, GlassMaker, and the Financial Model were used to generate the production planning
and financial data contained in the Appendixes I thorough L of the Plan.

Several additional models are available but were not used to provide input into the Plan.

The Chemical Process Evaluation System (CPES) is a steady-state model originally developed as a design
document for DWPF. The strength of this model is the size of the database it can manage. The current version of
CPES tracks 183 chemical compounds in 1,750 process streams connecting over 700 unit operations. Its output
consists of a complete tabular material balance for the chemical compounds in each process stream. CPES
models waste processing operations for each of the ten sludge batches. Sludge composition varies widely from
tank to tank, so CPES uses tank-specific sludge composition data, as defined by WCS. Salt composition,
however, is relatively uniform so CPES assumes salt wastes are blended into an average salt composition. CPES
reads waste composition data directly from the Waste Characterization System. This allows planners to easily
determine how changes in waste composition data will impact sludge batches and subsequent processing in
DWPF.

The Product Composition Control System (PCCS) has as its main role the on-line prediction of glass quality
in DWPF. It is also used off-line to verify that the Tank Farm waste blends modeled by CPES will be
processable in DWPF and will produce acceptable glass. PCCS examines glass property constraints, including
liquidus temperature, viscosity, durability, homogeneity, solubility, alumina content, and frit content. PCCS also
determines the optimum glass blend to maximize waste loading in glass thereby minimizing canister production
for each sludge batch. Extended Sludge Processing (ESP) sludge washing endpoints are established based on
CPES and PCCS analyses. GlassMaker incorporates the PCCS algorithms.

3.2 Regulatory Constraints

Numerous regulatory laws, constraints, and commitments impact HLW System planning. The more important
requirements are described below.

Site Treatment Plan (STP)

The Site Treatment Plan (STP) for SRS describes the development of treatment capacities and technologies for
mixed wastes. This allows DOE, regulatory agencies, the States, and other stakeholders to efficiently plan mixed
waste treatment and disposal by considering waste volumes and treatment capacities on a national scale. The
STP identifies vitrification in DWPF as the preferred treatment option for treating SRS liquid high-level
radioactive waste.

DWPF has met its STP commitments to submit permit applications, enter into contracts, initiate construction,
conduct systems testing, commence operations, and submit a schedule for processing backlogged and currently
generated mixed waste. SRS committed that:

“Upon the beginning of full operations, DWPF will maintain canister production sufficient
to meet the commitment for the removal of the backlogged and currently generated waste
inventory by 2028.”

Federal Facility Agreement (FFA)

The production plans for the cases in the Plan meet this commitment. The SRS Federal Facility Agreement
(FFA) was executed January 15, 1993 by DOE, the EPA, and the SCDHEC. The FFA, which became effective
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August 16, 1993, provides standards for secondary containment, requirements for responding to leaks, and
provisions for the removal from service of leaking or unsuitable HLW storage tanks. Tanks that are scheduled to
be removed from service may continue to be used, but must adhere to a schedule for removal from service and
closure. A revised “F/H Area HLW Removal Plan and Schedule (WRP&S)” was submitted to EPA and
SCDHEC on March 7, 2002. The schedule provides end dates for the operational closure of each non-compliant
tank and commits SRS to remove from service and close the last non-compliant tank no later than FY22. The
WRP&S also provides for the possibility that Tanks 4, 7 and 8 could be used to store concentrated supernate
after the completion of bulk waste removal. However, due to tank leaks experienced in Tanks 5 and 6 during
FYO0I, no transfers are planned into the Type I tanks other than those required to support waste removal
activities in the old style tanks.

The current FFA schedule was approved by SCDHEC on February 26, 1998 and by EPA on June 22, 1998. The
approved WRP&S is an enforceable commitment from DOE to SCDHEC and EPA. Refer to Appendix F to see
the approved schedule.

The production plans for Case 3 as depicted in Appendix K fully meets and exceeds these requirements. Cases 1
and 2 as depicted in Appendix I and J of the Plan do not fully meet this commitment. In these cases, there are
several years when the number of closed tanks falls behind the required number in the FFA. The number of
tanks behind schedule ranges between 1-2 tanks in these years. However, in both of these cases all FFA non-
compliant tanks are closed by 2020, two years ahead of the overall schedule commitment of 2022.

National Environmental Policy Act (NEPA)

The National Environmental Policy Act (NEPA) requires federal agencies to assess the potential environmental
impacts of constructing and operating new facilities or modifying existing facilities. Six existing NEPA
documents directly affect the HLW System and support the operating scenario described in the Plan:

*  DWPF Supplemental Environmental Impact Statement (SEIS) (DOE/EIS-0082-S)
*  Final Waste Management Environmental Impact Statement (EIS) (DOE/EIS-0200)
* SRS Waste Management EIS (DOE/EIS-0217)

*  Interim Management of Nuclear Materials IMNM) EIS (DOE/EIS-0220)

*  Environmental Assessment (EA) for the Closure of the High Level Waste Tanks in F- and H Areas at
SRS. (DOE/EA-1164)

* SRS Salt Processing Alternatives SEIS (DOE/EIS-0082-S2)

The draft HLW Tank Closure EIS was distributed in Washington D.C. and DOE Headquarters November 17,
2000. Public scoping meetings to accept comment on the EIS were held in North Augusta and Columbia, South
Carolina on January 9 and 11, 2001. The final EIS is due out by May 2002.
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4. Key Issues, Assumptions and Vulnerabilities

Key issues, assumptions and vulnerabilities affecting the HLW System have been identified and are described
below. The system plan is based on the outcomes listed in the assumptions for each issue or vulnerability.
Potential contingency actions are also described, should the assumptions prove to be incorrect.

Materiel Readiness Program

The successful implementation of the Plan relies on the continued reliable operation of the many aging Tank
Farm facilities, systems and components as well as the newer facilities, systems and components that comprise
other major facilities such as DWPF. In addition, it assumes the success of numerous and sometimes
complicated key activities.

In order to effectively identify and abate critical vulnerabilities that might prevent implementation of the Plan
and improve overall system reliability and performance, HLWD has begun development and implementation of
a Matériel Readiness Program (based on the Institute of Nuclear Power Operation‘s (INPO) “Equipment
Reliability Process”). Many of the Matériel Readiness Program required key elements already exist, but need to
be modified, enhanced or better integrated in order to achieve the level of system and component reliability
needed to meet the Plan goals. This program includes:

e Identification of key mission-related HLW System vulnerabilities, development of appropriate
vulnerability handling strategies (VHS) and funding of VHSs on a prioritized, risk-based basis.

* Performance Monitoring (at the system and component level)

* Identification of Critical Components

* Continuing Reliability Improvement and Life Cycle Management

e Corrective Action Development, Implementation and Tracking

As the first step to implementing a continuing process that systematically identifies key mission related
vulnerabilities in the HLW System, a HLW Tank Farm Vulnerability Assessment (TFVA) was recently
completed. This assessment identified Tank Farm related vulnerabilities that may impact implementation of the
Plan. It also, identified Vulnerability Handling Strategies to accommodate contingencies, and to reduce the high-
risk vulnerabilities in implementing the plan. The HLWD management team set up to develop the Matériel
Readiness Program has developed a database and is tracking the implementation of the high risk vulnerabilities
handling strategies that were identified in the study. A significant amount of detail regarding these
vulnerabilities and vulnerability handling strategies is included in this revision of the Plan. However, in the
future, as the Matériel Readiness Program matures and a tracking system is established, specific vulnerabilities
will be briefly mentioned as needed in the Plan but not described in detail.

As part of the Matériel Readiness Program, identification of other HLW System mission-impactive
vulnerabilities (mainly DWPF-related) is in progress and should be completed by November 2002.

Funding

Progress toward the ultimate goal of immobilizing all the HLW at SRS is highly depended on available funding.
When funding levels are reduced, the first priority is to continue to fund activities that ensure the safe storage of
waste. Funding above that level is then used to continue current risk reduction activities including
immobilization.

HLW System Issues

4.1 Age of the HLW Facilities

Issue: The material condition of many HLW facilities constructed from the early 1950s to the late
1970s is deteriorating.
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Background:

Assumptions:

Vulnerabilities:

The following are examples:

A transfer line secondary containment encasement in F-Area failed in one location and is
leaking in several others. Because of this encasement failure, sixteen transfer lines to
Tanks 1-8 have been taken out of service.

Numerous carbon steel leak detection systems have failed and had to be repaired before
transfers could be made.

Routine repairs to service systems in the F- and H Area Tank Farms have escalated into
weeks of unplanned downtime due to obsolete instrumentation and the poor condition of
the service piping.

In many cases, waste cannot be transferred out of tanks unless temporary services or
alternative transfer systems are installed. Aging facilities cause excessive unplanned downtime
and addition of unplanned scope to existing projects or the need for new Line Item projects to
ensure that the Tank Farm infrastructure will be able to support the HLW Program. It should
be noted that the Tank Farm systems cannot be shut down as they contains approximately 38
million gallons of highly radioactive waste, much of which is in a mobile form.

It should be noted that HLWD has continued to make progress during the past year on
infrastructure improvement via the Tank Farm Support Services F Area Line Item.

An H Area secondary containment encasement (similar in design and vintage to the failed

F-Area encasement) will not fail.

Sufficient funding will be allocated for maintenance of the Tank Farms, and planned

projects will remain on schedule to help refurbish and preserve the Tank Farm

infrastructure. These projects include:

e Tank Farm Support Services (FTF) FY99-FY02

*  Piping Upgrades (HTF East Hill) FY03-FY07

e Continued smaller improvements will be made with Capital Equipment/General Plant
Projects (CE/GPP)

Leak detection piping and systems will continue to be repaired as needed.

The following HLW Facilities vulnerabilities were identified:

1.

3.

Transfer System Infrastructure may fail. This may result in delays in accepting transfers

from waste generators, transferring feed to an evaporator or may prevent planned waste

preparations for disposal (i.e. DWPF or Saltstone feed). This includes:

1.1 Waste Tank transfer jets/pumps (including Telescoping Transfer Jets/Pumps) may
fail when needed. [E']

1.2 Pump Tank transfer jets may fail when needed. [E]

1.3 Transfer lines with associated secondary containment and leak detection capability
may fail periodic testing. [A]

1.4 Waste Transfer Lines may plug [B]

1.5 Transfer jumpers may leak at nozzle or isolation valves [C]

1.6 Isolation valves may fail to seat or open. [E]

Transfer lines are required to be seismically qualified per the Authorization Basis (AB).

The current seismic configuration of these lines may not satisfy the seismic requirements

nor can they be reasonably modified to meet the requirements. [D]

Cooling Water system may fail (e.g. condenser, tower, pumps) [E]

Vulnerability Handling Strategy:
A. Accept Risk of Transfer Line(s) Failure because there is no environmental consequence of

failure and no practical vulnerability handling strategy could be identified to address the
miles of piping. [1.3%]

Develop methods to unplug transfer lines. (The Tanks Focus Area (TFA) has assigned
this task to Florida International University. Process development is funded and in
progress.) [1.4]

! Letter indicates the vulnerability handling strategy that addresses each vulnerability
? Number indicates the vulnerability associated with the vulnerability handling strategy
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Contingencies:

C. Perform an evaluation to ensure alternate Canyon receipt path is available. (Acceptable
primary transfer paths are available to continue receiving waste from both Canyons. H
Canyon also has an acceptable secondary transfer path. However, the secondary path for
F Canyon is plugged. HLWD will work with NMMD to reach agreement on a method to
unplug the secondary transfer path for F Canyon by October 2002.) [1.5]

D. Accept risk of inability to meet seismic design requirements for transfer lines or other
process areas. (To date, no transfer line has failed to be qualified. Therefore, probability
is low. Also, the transfer lines that are routinely used are qualified. It is only those that
would be used for short durations such as to remove waste. This is a limited time of
vulnerability and is considered acceptable.) [2]

E. Ensure adequate spare parts are identified and on hand to support the Transfer System
and Cooling System Infrastructure. (An assessment of the existing spare parts program is
underway. It is scheduled to be completed by 9/30/02. This assessment will identify
programmatic changes as well as identifying critical spare needs. Findings from the
assessment will be prioritized by (high, medium, low) with the high priority findings
being items which if not corrected could lead to a one month or greater outage. The high
priority items will be scheduled and tracked to completion.) [1.1, 1.2, 1.6, 3]

e Accept a slowdown of the HLW Program and increased life cycle costs to reallocate
funding to the Tank Farm infrastructure.

*  Accept increased environmental risks as tank infrastructure systems age and/or fail.

e Obtain additional funding.

4.2 Age of the HLW Tanks

Issue:

Background:

SRS’s 51 underground HLW storage tanks are intended for interim liquid waste storage only.
The oldest of these tanks have already been in service for almost 50 years. Two of these tanks
have been closed. Twelve of the remaining 49 tanks have a leakage history (eleven have
evidence of leaks from the primary tank wall and one has evidence of in-lea