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EXECUTIVE SUMMARY

Solid and liquid radioactive waste continues to be stored in 149 single-shell tanks at the Hanford
Site. To date, 119 tanks have been declared to be interim stabilized, and 30 tanks remain to be
stabilized. One of these tanks (C-106) will be stabilized by retrieving the tank contents. The
remaining 29 tanks will be interim stabilized by saltwell pumping. In the summer of 1997, the
U.S. Department of Energy (DOE) placed a moratorium on the startup of additional saltwell
pumping systems because of funding constraints and proposed modifications to the Hanford
Federal Facility Agreement and Consent Order' (Tri-Party Agreement) milestones to the
Washington State Department of Ecology.

In a letter dated February 10, 1998, Final Determination Pursuant to Hanford Federal Facility
Agreement and Consent Order (Tri-Party Agreement) in the Matter of the Disapproval of the
DOE’s Change Control Form #M-41-97-01 2 the Washington State Department of Ecdlogy
disapproved the Department of Energy Change Control Form M-41-97-01. In response, Fluor
Daniel Hanford, Inc., directed the Lockheed Martin Hanford Corporation to initiate the
development of a project plan in a letter dated February 25, 1998, Direction for Development of
an Aggressive Single-Shell Tank (SST) Interim Stabilization Completion Project Plan in Support
of Hanford Federal Facility Agreement and Consent Order (Tri-Party Agreement)

Milestone M-41.

1Ecology, EPA, and DOE, 1996, Hanford Federal Facility Agreement and Consent Order, (Tri-Party
Agreement), Washington State Department of Ecology, U.S. Environmental Protection Agency, and
U.S. Department of Energy, Olympia, Washington.

Fitzsimmons, T., 1998, Final Determination Pursuant to Hanford Federal Facility Agreement and
Consent Order (Tri-Party Agreement) in the Matter of the Disapproval of the DOE's Change Control Form
#M-41-97-01, (letter to J. D. Wagoner, February 10), Washington State Department of Ecology, Olympia,
Washington.

*Hoogendoorn, W., 1998, Direction for Development of an Aggressive Single-Shell Tank (SST) Interim
Stabilization Completion Project Plan in Support of Hanford Federal Facility Agreement and Consent Order
(Tri-Party Agreement) Milestone M-41, (letter 9851714 to R. F. Woods, February 25), Fluor Daniel Hanford, Inc.,
Richland, Washington.
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In a letter dated March 2, 1998, Request for an Aggressive Single-Shell Tank (SST) Interim
Stabilization Completion Project Plan," the DOE reaffirmed the need for an aggressive
single-shell tank interim stabilization completion project plan to support a finalized Hanford
Federal Facility Agreement and Consent Order M-41-00 recovery plan. It was directed that this
project plan be based on realistic assumptions and that it consider three separate funding

sCenarios.

Revision 0 of this project plan was transmitted by Fluor Daniel Hanford, Inc. to the Department
of Energy, Richland Operations Office (RL), on March 31, 1998. Subsequent discussions

indicated that none of the three funding scenarios met the needs of the program.

Based on feedback from these discussions and documented in Allen,5 Sieracki, and Umf:k,6 the
Project Hanford Management Contractor developed a project plan.” Several conservative
assumptions were relaxed, and a more realistic staff ramp up was used. This case, Revision 1,

was transmitted to RL in May 1998. The major changes were as follows:

e . Approval to commingle all liquid waste types (noncomplexed, complexed, and

complexed transuranic)

e Pump tank C-103 with the organic layer in place.

“Sieracki, S. A., 1998, Request for an Aggressive Single-Shell Tank (SST) Interim Stabilization Completion
Project Plan, (letter 98-WSD-034 to H. §. Hatch, March 2), U.S. Department of Energy, Richland Operations
Office, Richland, Washington.

Allen, D. 1., 1998, Subcontract Number 80232764-9-K001; Proposal Path Forward for Hanford Federal
Facility Agreement and Consent Order Milestone M-41-00, Interim Stabilization, (letter LMHC-9851940 R3 to
A. M. Umek, April 7) Lockheed Martin Hanford Corp., Richland, Washington.

*Umek, A. M., 1998, Contract Number DE-AC06-96RL13200; Proposed Path Forward for Hanford
Federal Facility Agreement and Consent Order Milestone M-41-00, Interim Stabilization, (letter FDH-9851919A
R3 to J. E. Kinzer, April 8), Fluor Daniel Hanford, Inc., Richland, Washington.

"Ross, W. E., J. R. Biggs, V. C, Boyles, D. V. Freeman, J. O. Honeyman, J. R. Kriskovich, K. Parnell,
R. P. Raven, D. J. Saueressig, S. E. Seeman, R. D. Smith, W, R. Swita, and D. T. Vladimiroff, 1998, Single-Shell
Tank Interim Stabilization Project Plan, HNF-2358, Rey. 1, Lockheed Martin Hanford Corp. for Fluer Daniel
Hanford, Inc., Richland, Washington.
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As noted in the transmittal of the Revision 1 Project Plan, a business risk and independent
management assessment had not been completed because of the compressed development cycle.
Those activities were completed and a Revision 2 of the Project Plan was drafted to incorporate
changes to reduce cost and schedule risk to an acceptable level, and to correct some errors that
had been identified by the independent reviews. The total project cost increased from

$145 million to $162 million. Revision 2 was superseded by events, and was not issued.

The State of Washington notified the DOE of its intent to sue for failure to meet the Tri-Party
Agreement (schedule). The DOE and the State agreed on a Consent Decree that would set new

criteria, schedule, and funding for the Interim Stabilization program.

As a result of the agreement to a Consent Decree, a technical team was formed with
representatives from DOE-Headquarters, RL, Washington State Department of Ecology
{Ecology), FDH, and Lockheed Martin Hanford Corporation (LMHC). This team reviewed both
Revision { and Revision 2 (draft) of the Project Plan in considerable detail. This review team
developed a criteria for assessing environmental risk which resulted in a different tank pumping
sequence to reduce the environmental risk. A second significant conclusion was the
recommendation to use three (3) simultaneous pumping crews, rather than the two-crew scenario

that was used in Revisions 1 and 2.

In the same time frame, RL had mobilized an independent cost and schedule review team (ICST)
to critically review, in detail the schedule and costs provided in Revision 1. Their report
identified a number of areas where the documentation needed to be restructured and

strengthened, as well as costs and philosophies that needed to be reevaluated.

LMHC was directed to revise the Project Plan (Revision 3)® to address the changes
recommended by the above events, as well as the lessons learned from the first four (4) months

of experience in implementing Revision 1 on the preparations for pumping tank SX-106.

*Umek, A. M., 1998, Subcontract No. 80232764-K001; U.S. Department of Energy, Richland Operations
office Direction to Immediately Transition into U-Farm and Revise the Single-Shell Tank Interim Stabilization
project Plan, Basis of Estimate, to Reflect the Technical Team Recommended Tank Sequence for Optimized
Environmental Risk Reduction (letter FDH-9859351A to L. E. Hall, Lockheed Martin Hanford Corporation,
October 29), Fluor Daniel Hanford, Inc., Richland, Washington.
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The schedule and estimates have been substantially restructured and each of the estimates has

been reevaluated.

The schedule for completion is estimated to be February 2005. The total project cost is
$181 million. The budget required by each fiscal year for the Revision 3 Project Plan is shown
in Table ES-1.

Table ES-1. Single-Shell Tank Interim Stabilization
Escalated Fiscal Year Cost ($000s).
1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005

Multi Year
Work Plan 180,887] 9,500* |31,687*] 35,000 { 33,800 [ 31,200 | 24,200 | 7,000 | 8,500
FY 2000

*Actual Costs

Changes to the Single-Shell Tank Interim Stabilization Project cost and schedule can be expected
during the project due to the difficulty in predicting tank volume of pumpable liquid and
pumping duration for each tank. While pump volumes have been predicted based on the best
information available, the actual amount of liquid and rate that may be removed varies
significantly because of a variety of factors such as waste porosity. Longer pumping durations
than predicted may increase costs due to added maintenance and operations costs, and equipment
that is being transferred to other pumps, which may not be available to meet the schedule. Some
of this risk has been mitigated through the purchase of spare equipment, and through the addition
of schedule risk costs. The cost and schedule will be reviewed and updated each year during the

Multi-Year Work Plan development in response to actual pumping performance.

New milestones have been developed for the Single-Shell Tank Interim Stabilization Project and
are referenced in the Consent Decree. These milestones are presented in Table ES-2. There are

provisions to revise the estimated volumes annually.

ES-4
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Table ES-2. Single-Shell Tank Interim Stabilization Milestones included in the Consent Decree.

Milestone

Codate | MIestone SIRIEE
1 Initiated Start 4 tanks (SX-104, SX-106, T-1043. T—l IO)
2 7/31/99 Start 3 tanks (S-102, S-103, S-106)
3 6/15/00 Start 4 tanks (U-102, U-103, U-105, U-109)
4 10/30/00 Start 2 tanks (A-101, AX-101)
5 3/15/01 Start 4 tanks (SX-101, SX-103, 8X-105, U-106)
6 7/15/01 Start 2 tanks (BY-105, BY-106)
7 12/30/01 Start 4 tanks (S-111, SX-102, U-107, U-108)
8 11/30/02 Start 5 tanks (S-101, §-107, S-109, S-112, U-111)

DOE to establish need to remove organic layer from

? 12/30/00 C-103. Milestone for pumping will then be established.
. 1111 [+

11 9/30/99 Reduce _total waste remaining to be removed to 93% of
total estimated waste

12 9/30/00 Reduce organic waste remaining to be removed to 38%
of organic estimated waste

A . .

13 9/30/01 Reduce organic waste remaining to be removed to 5%
of organic estimated waste

14 9/30/02 Reduce :total waste remaining to be removed to 18% of
total estimated waste

1M1 0

15 9/30/03 Reduce _total waste remaining to be removed to 2% of
total estimated waste

16 9/30/04 Complete interim stabilization of all 29 tanks

This plan represents the technical and programmatic basis for meeting the regulatory and
performance milestones for the Single-Shell Tank Interim Stabilization Project. It represents an
achievable schedule at an acceptable level of execution risk. The risk mitigation elements
incorporated into the program mitigate the exposure to cost growth and failure to meet the
schedule. It should be noted that the estimated volumes will be reviewed annually as new
information becomes available and there are provisions for renegotiating the volume related

schedule if the tank physics will not support the assumed pumping rates. For example, a 1999
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reevaluation of the available data resulted in reducing the total estimated volume from

6.2 million gallons to 4.0 million gallons.

As of September 30, 1999, all of the scheduled milestones (1, 2, and 11) have been met, and the

project is on schedule to meet the rest of the milestones.

It should also be noted that there has been a restructuring with in the Department of Energy, and
that the Interim Stabilization Project is now under a new organization, the Office of River
Protection. LMHC has also restructured and TWRS has been renamed the Tank Farm
Contractor (TFC). The management of the TFC was transferred from LHMC to a subsidiary of
CH2M HILL Hanford Group, Inc. (CHG) in December, 1999.

ES-6
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weight factor instrument enclosure

Work Breakdown Structure

Vil



Construction Projects:

Project W-058

Project W-151

Project W-211

Project W-314
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Terms:

Saltwell Pumping

Saltwell System

System Availability
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Cross-Site Transfer Line (Project W-058) provided for a new
cross-site waste transfer line between East and West tank
farms.

Tank AZ-101 Mixer Pump Test (Project W-151) provides a
waste mixing system in double-shell tank AZ-101 and
performs a demonstration test of this system in support of
waste retrieval and sludge washing activities.

Initial Tank Retrieval Systems (Project W-211) provides waste
mixing and retrieval systems in 10 double-shell tanks to
prepare waste feed for delivery to private contractors.

Tank Farm Restoration and Safe Operations (Project W-314)
provides upgrades to the waste transfer system necessary to
ensure safe, reliable transfer capability to support feed delivery.

Tank C-106 Waste Retrieval Sluicing system (Project W-320)
provides a retrieval system in tank C-106 for retrieving
tank C-106 sludge as part of the high-level waste feed.

Single-shell tank interim stabilization, removing pumpable
liquid from single-shell tanks using a jet or submersible pump.

Configuration consisting of piping with an inlet screen and
containing either a submersible pump or a jet pump with a foot
valve assembly at the lower end.

Represents the percentage of time that the saltwell system 1s
operating during a period that it was scheduled to be operating,
i.e., the total number of hours that the system has operated
divided by the total number of hours in the time period

(e.g., 24 hours per day, 168 hours per week etc.) less
“approved” down time for external activities {e.g. transfer of
242-SY-101 waste into 241-SY-102).
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SINGLE-SHELL TANK INTERIM STABILIZATION
PROJECT PLAN

1.0 INTRODUCTION

In a letter dated February 10, 1998, Final Determination Pursuant to Hanford Federal Facility
Agreement and Consent Order (Tri-Party Agreement) in the Matter of the Disapproval of the
DOE'’s Change Control Form #M-41-97-01 (Fitzsimmons 1998), the Washington State
Department of Ecology (Ecology) disapproved the U.S. Department of Energy (DOE) Change
Control Form #M-41-97-01. In response, Fluor Daniel Hanford, Inc. (FDH), directed Lockheed
Martin Hanford Corporation (LMHC) to initiate development of a project plan in a letter dated
February 25, 1998, Direction for Development of an Aggressive Single-Shell Tank (SST) Interim
Stabilization Completion Project Plan in Support of Hanford Federal Facility Agreement and
Consent Order (Tri-Party Agreement) Milestone M-41 (Hoogendoorn 1998).

In a letter dated March 2, 1998, Request for an Aggressive Single-Shell Tank (SST) Interim
Stabilization Completion Project Plan (Sieracki 1998c), the DOE reaffirmed the direction that
FDH and LMHC develop an aggressive single-shell tank (SST) interim stabilization (IS)
completion project plan to support a finalized Hanford Federal Facility Agreement and Consent
Order (Tri-Party Agreement) (Ecology et al. 1996) Milestone M-41-00 recovery plan. It was
directed that this project plan be based on realistic assumptions and that it consider three separate
funding scenarios: Case 1, Maximum Ramp Up; Case 2, Additional $18.9 Million in Fiscal
Year 1998; and Case 3, Additional $5.6 Million in Fiscal Year 1998.

Revision 0 of this project plan was transmitted by FDH to the U.S. Department of Energy,
Richland Operations Office (RL), on March 31, 1998. Subsequent discussions indicated that
none of the three cases met the needs of the program. The near-term funding requirements of
Case 1 were deemed not achievable. Cases 2 and 3 were unacceptably long, and neither would
be completed before 2010.

Based on feedback from these discussions and documented in Allen (1998), Sieracki (1998¢),
and Umek (1998a), the Project Hanford Management Contract (PHMC) team developed the
project plan described in Revision 1 of the Single-Shell Tank Interim Stabilization Project Plan
(Ross et al. 1998). Several conservative assumptions were relaxed, and a more realistic funding
profile was suggested. Revision 1, of the project plan was distributed to RL in May 1998. The
major changes were as follows:

e Approval to commingle all liquid waste type (noncomplexed, complexed, and complexed
transuranic [TRU])

e Pump tank 241-C-103 with the organic layer in place.

The Single-Shell Tank Interim Stabilization Project Plan, Revision 1 (Ross et al. 1998) was
submitted to DOE before a required financial risk assessment and an independent management
assessment were completed. These assessments have now been completed and documented in
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Single-Shell Tank Interim Stabilization Risk Analysis (LMHC 1998a). A number of scope
exclusive and unacceptable risks were identified.

As noted in the transmittal of the Revision 1 Project Plan, a business risk and independent
management assessment had not been completed because of the compressed development cycle.
Those activities were completed and a Revision 2 of the Project Plan was drafted to incorporate
changes to reduce cost and schedule risk to an acceptable level, and to correct some errors that
had been identified by the independent reviews. The total project cost increased from

$145 million to $162 million. Revision 2 has been superseded by events and will not be issued.

‘The State of Washington notified the DOE of its intent to sue for failure to meet the Tri-Party
Agreement schedule. The DOE and the State agreed on a Consent Decree that would set new
criteria, schedule, and funding for the SST IS Project.

As a result of the agreement to a Consent Order, the Interim Stabilization Technical Team was
formed with representatives from DOE Headquarters (DOE-HQ), RL, Ecology, FDH, and
LMHC. This team reviewed both Revision 1 and Revision 2 (draft) of the Project Plan in
considerable detail. The review team developed a critenia for assessing environmental risk and
reached agreement on a different tank pumping sequence to reduce erivironmental risk.

A second significant conclusion was the recommendation to use three (3) simultancous pumping
crews, rather than the two-crew scenario that was used in Revisions 1 and 2.

In the same time frame, RL mobilized an independent cost and schedule review team (ICST) to
critically review, in detail, the schedule and costs provided in Revision 1. Their report identified
a number of areas where the documentation needed to be restructured and strengthened, as well
as costs and philosophies that needed to be reevaluated.

LMHC was directed (Umek 1998bj) to revise the Project Plan to address the changes
recommended to the above events, as well as the lessons learned from the first four (4) months
experience in implementing Revision 1 on the preparations for pumping tank SX-106. The
schedule and estimates have been substantially restructured and each of the estimates has been
reevaluated. The significant changes include the following:

o Deletion for preparation of putting the 4,000 L LR56 waste transportation cask into
service

¢ Incorporation of bypass piping system around 244-S system double-contained receiver
tank (DCRT)

e Addition of a third pumping crew
e Revised pumping sequence.

This project plan establishes the management framework for conducting an aggressive SST
IS/isolation program. Lockheed Martin Hanford Corporation used a plan-development process
modeled after the Tank Waste Remediation System (TWRS) Waste Feed Delivery
Readiness-to-Proceed certification process completed in January 1998.
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In fiscal year (FY) 1999, the basis for the volume estimate was carefully reviewed, and the waste
volume estimates were refined. The revised estimate was 15.1 million liters (4 million gallons)
including 1.9 million liters (500 thousand gallons) of complexed waste. In addition, the
requirements for standby exhausters has been modified, and a decision to bypass the 244-U
DCRT had been implemented. This revision of the project plan reflects the actnal performance
through September 30, 1999, and the revised volumes and requirements that were known at that
time.

The Project Plan documents mission requirements and schedules, resource requirements, and
management strategies and policies for accomplishing the SST IS Project mission. It defines the
systems and practices that will be used to establish consistency for business practices,
engineering, physical configuration, and facility documentation; and to maintain consistency
throughout the project life cycle, particularly as changes are made. Specifically, this plan defines
mission needs and requirements; technical objectives and approach; organizational structure,
roles, responsibilities, and interfaces; and operational methods.

This plan represents the technical and programmatic basis for meeting the regulatory and
performance milestones for the SST IS Project. It represents an achievable schedule at an
acceptable level of execution risk. The risk mitigation elements incorporated into the program
mitigate the exposure to cost growth and failure to meet the schedule.
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2.0 MISSION ANALYSIS

2.1 INTRODUCTION

2.1.1 Purpose

As required by the CH2M HILL Hanford Group, Inc. (CHG), overall systems approach, this
section evaluates the problem and establishes boundaries and interfaces, initial and end states,
program life cycle, requirements, goals, objectives, and measures of success for the SST IS
Project mission.

2.1.2 Mission Scope

As defined by the Tank Waste Remediation System Mission Analysis Report (Acree 1998), the
SST IS Project mission includes activities needed to accomplish the following:

e Provide an Authorization Basis and associated controls to enable safe completion of IS
tasks associated with safety issues

e Obtain approvals from regulatory agencies as required
e Construct and maintain the equipment necessary to safely remove pumpable liquid from
the waste contained in the SSTs including jumpers, necessary temporary overground

lines, flammable gas monitors (FGM), exhausters, and other instruments and controls

e Remove pumpable liquid from the SSTs and transfer this liquid to the double-shell tanks
(DST) _ -

e Operate the pumping systems until the stabilization criteria are met
e Perform the necessary analysis and produce the necessary documentation

e Interim isolated the stabilized SSTs to avoid inadvertent liquid addition.

2.1.3 Mission Timing

The pumping of liquids from the SSTs has been ongoing since 1976. The present Tri-Party
Agreement major Milestone M-41-00 currently requires the completion of pumping and isolation
of the tanks by September 30, 2000. This project plan will complete SST IS and isolation in
February 2005. The scheduled targets for this plan are consistent with the proposed Consent
Decree milestone that will replace the Tri-Party Agreement milestones.

2-1
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2.2  SINGLE-SHELL TANK INTERIM STABILIZATION
PROJECT PROBLEM

2.2.1 Background

Large volumes of radioactive waste, a legacy from the Hanford Site’s mission of producing
weapons-grade plutonium, were stored in 149 underground SSTs, constructed from 1943 to
1964; and 28 underground DSTs, constructed from 1968 to 1980. To limit the number of new
DSTs that had to be constructed to store liquid radioactive waste, DOE authorized the
concentration of waste liquids until the soluble salts were precipitated. These precipitated salts
were allowed to settle in the SSTs. Significant free supernatants were pumped from most of the
SSTs by 1980, and were concentrated and stored in DSTs. No new waste additions were made
to SSTs after 1980. However, the SSTs have seen severe service and are well beyond their
design life. Leakage of waste from 67 SSTs to the tank farm vadose zone is assumed or has been
confirmed.

To reduce the potential of further SST leakage, an approach was developed using a central screen
well and a low-capacity jet pump installed in the well to remove drainable liquid. Liquid in the
tank is drained to this central well, driven by the pressure of the interstitial liquid in the bed
(head height). To maximize the drainage rate, the liquid in the well is maintained at the lowest
possible level. This ensures the maximum drainable liquid is removed as quickly as possible.
This process is defined as “interim stabilization.”

The solids remaining in the SSTs consist of porous beds, with interstices filled with the
remaining radioactive waste liquids. Depending on the particle sizes in the solid beds, varying
amounts of liquid are trapped. For beds having relatively large particle sizes, the capillary
potential of the bed is low, and much of the interstitial liquid can drain or leak. For beds having
very fine particles, the capillary potential is very high, and little of the interstitial liquid can drain
or leak. On average, 4 liters (1 gallon) of saltcake may contain 1 liter to 3 liters (1/3 to

2/3 gallon) of drainable liquid, while 4 liters (1 gallon) of sludge may contain 0.4 liter to 1 liter
(1/10 to 1/4 gallon) of drainable liquid (Vasquez 1994).

The time to remove interstitial liquid can be as much as several years depending on solution
properties, solids porosity, surface tension of the liquid on the wetted solids, head height, well
diameter, and solution viscosity. Pumping generally continues until the inflow into the central
well decreases to 3.2 x 107 liter per second (0.05 gallon per minute or less than 1 cup). The
flush water needed to keep the pump and screen clear exceeds the 3.2 x 10 liter per second
(0.05 gallon per minute) criterion, so continuous pumping would result only in removing the
water added to the system, rather than removing liquid waste from the solids.

2,22 Definition
Sixty-seven of the 149 SSTs are assumed to have leaked liquid to the vadose zone. The liquid

from all tanks that have not been interim stabilized to date must, therefore, be removed to reduce
the potential for further leakage. The SST IS mission covers 29 tanks that still contain pumpable
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liquid, including tanks 241-BY-105, 241-BY-106, and 241-SX-104, which are assumed leakers.
Another tank, 241-C-106, will be stabilized by another project (W-320).

2.2.3 Major Issues Overview

Major issues currently dominating the removal of liquid waste from the SSTs include the
following.

e Pumping Rate—There is uncertainty about the pumpable volume, uncertainty about the
pumping rate for each tank, and uncertainty about the total operating efficiency for
pumping operations. The “system availability” probably is more uncertain than
previously calculated because of the increase in safety equipment and regulations,
including additional shutdown interlocks on pumping tanks. The result of the two
uncertainties is an uncertainty in the overall pumping duration. This uncertainty is
discussed in Section 4.4.

¢ Project Priority—Completion of this project will require continuous, focused effort and
appropriate and stable funding.

2.3  MISSION STATEMENT

The mission of the SST IS Project is to reduce the probability and consequence of SST leaks to
the vadose zone by removing sufficient pumpable liquid from the tanks in a safe, compliant, and
efficient manner to meet the defined IS criteria and to isolate the tanks to the maximum extent
possible.

24  SINGLE-SHELL TANK INTERIM STABILIZATION
PROJECT BOUNDARY AND INTERFACES

Figure 2-1 shows the SST IS Project system boundary and interfaces. The sections following the
figure describe the programmatic and physical and internal interfaces, and inputs identified on
the figure.

2.4.1 Programmatic Interfaces

U.S. Department of Energy, Office of River Protection (ORP)—The ORP provides overall
direction and funding for the SST IS Project. The contractor responsible for executing the
project is CHG.
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Tank Waste Operations-—As part of the Tank Farm Contractor (TFC) Project
safe-storage objective, “Conduct Waste Consolidation and Reduction Activities,” Tank
Waste Operations (TWO) is responsible for managing tank waste including the reduction
of waste volume. Operations also is responsible for ensuring that systems and equipment
used in common by Operations and the SST IS Project remain in operating order.
Operations will be responsible for the routine surveillance of the tanks being stabilized
and will continue surveillance activities until the waste is retrieved. The IS Project will
manage the surveillance activities needed for its operation of equipment, for example,
liquid-level instrumentation.

Evaporator Operations—Evaporator Operations, managed by Waste Management
Federal Services, is responsible for reducing the volume of waste, identified by DST
operations, to maintain sufficient free volume to carry out transfers for the SST IS Project
and other operations. In support of this objective, the Tank Waste Remediation Fiscal
Year 2000 Multi-Year Work Plan (MY WP) (LMHC 1999) and the Operations Waste
Volume Projection (OWVP) (Strode and Boyles) identify seven evaporator campaigns to
be performed during the years 2000 through 2003. Approximately 15.2 x 10° liters

(4.0 million gallons) of liquid waste from the SSTs must be processed by the evaporator
to ensure that DST space is available. An additional 28 percent, or 4.3 x 10° liters

(1.1 million gallons) of dilution and flush water, used to complete the waste transfers,
also must be processed by the evaporator.

Characterization—The Characterization Project is responsible for sampling and
characterizing tank waste for numerous projects. The SST IS Project and the
Characterization Project must ensure their work is integrated. Sampling and
characterization efforts in support of the SST IS Project will be consistent with the
activities and practices discussed in the annual sampling plans.

Tank Waste Retrieval Construction Projects—Several construction projects (W-211,
W-314, and W-151) will occur in the tank farms at the same time as the SST IS Project.
A number of interfaces between these construction projects and the SST IS Project is
likely.

Tank Waste Retrieval Operations—Depending on its final schedule, the SST IS Project
may begin to intersect with the Phase 1 retrieval of waste. It is especially important that
transfers by the SST IS Project do not impact the waste feed envelopes defined for

Phase 1. In addition, some of the product of the SST IS Project may be used in preparing
Phase 1 feed.

Physical Interfaces
Tank Waste Operations—Tank Waste Operations’ management of tank waste, pending

waste retrieval operations, includes transfer of waste between tanks using the same tank
farms, tanks, pipelines, and other equipment that will be used by the SST IS Project.
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Internal Interfaces

Waste Characterization—An important part of the SST IS Project is the sampling,
characterization, and analysis of tank waste to ensure reliable pumping times and waste
compatibility.

Safety Issue Resolution—Safety Issue Resolution will evaluate flammable gas evolution
during IS to review the appropriateness of flammable gas controls.

Nuclear Safety and Licensing-—Nuclear Safety and Licensing is responsible for
ensuring the safety Authorization Basis is in place for the operations required to carry out
the SST IS Project.

Tank Farm Contractor Environmental Group—The TFC environmental group is
responsible for ensuring that proper permits and notices of construction (NOC) are
written and transmitted to ORP to the proper state and regulatory agencies. The group
also is responsible for informing the SST IS Project of any permit conditions that must be
incorporated into their procedures before start up.

Tank Waste Operations—Tank Waste Operations is responsible for carrying out the
day-to-day operations, maintenance, and surveillance and monitoring of the DST, SST,
and DCRT systems and transfer systems.

Tank Farm Contractor Management—The TFC management structure is responsible
for establishing priorities and providing management direction and oversight to the SST
IS Project.

Process Engineering—Process Engineering is responsible for projecting pump rates and
durations, determining the probable behavior of waste during pumping and transfer, and
conducting waste compatibility assessments. Process Engineering also will perform
engineering studies or analyses to provide recommendations for improving pumping
performance.

Inputs and OQutputs

Inputs

Public Review—A Consent Decree is proposed to replace the Tri-Party Agreement
milestones currently in the Tri-Party Agreement. Completion of interim stabilization will
be controlled under terms and conditions acceptable to the state of Washington and the
Federal government.
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Management Direction and Support—The ORP provides direction and funding for this
project.

Purchased Equipment—New equipment and materials from outside sources, as well as
fabrication of equipment from DynCorp, are an input to this project.

Outputs

Saltwell Liquid to Double-Shell Tanks—Approximately 15.2 x 108 liters (4.0 million
gallons) of liquid waste from the SSTs will be output to DSTs during the project. An
additional 28 percent, or 4.3 x 108 liters (1.1 million gallons), of dilution and flush water
is estimated to be used to complete the waste transfers.

Gaseous Effluents—The exhausters are not routinely connected to the SSTs, and will
only operate for brief periods while a tank’s vapor space exceeds 25 percent of the lower
flammability limit. This operation is expected to produce a limited quantity of filtered
gaseous effluents to the atmosphere, and is addressed within the appropriate NOC.

Solid Waste—Some contaminated equipment used on the SST IS Project is expected to
fail. Some existing equipment will have to be removed to enable the installation of
equipment required to support the SST IS Project. Current procedures exist to determine
whether contaminated equipment is reusable or needs to be disposed of as waste. If the
equipment is designated as waste, these procedures will be used to properly categorize
the waste and determine the disposal method.

SINGLE-SHELL TANK INTERIM STABILIZATION
PROJECT INITIAL STATES AND END STATES

Initial States

Single-Shell Tanks to be Interim Stabilized. Twenty-nine SSTs are to be interim stabilized
during the SST IS Project. Table 2-1 lists these tanks, their original volumes, and best-basis
characteristics of their contents. The tanks contain varying amounts of supernatant, saltcake, and
sludge. The saltcake and sludge contain varying amounts of pumpable liquid. Figure 2-2
identifies the current status of SSTs.
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Interim stabilization of tanks requires certain equipment and pretesting, which may include the
following:

e Standard Hydrogen Monitoring System (SHMS)
o FGM

o Exhauster

e Saltwell screen

e Saltwell pump assembly

e Valve pit jumpers

¢ Cleanout box

e Qualified transfer lines (May require installation of Over Ground Transfer Lines)
e Weight factor instrument and equipment cabinet
¢ Portable instrument control skid

e Double-contained receiver tank

e Tank waste sampling

e Dilution system.

Figure 2-3 shows the basic equipment to support pumping. Not shown is the specific equipment
necessary to control and support the operation (e.g., pump instrumentation control [PIC] skid, pit
FGM, tank hydrogen monitor, standby exhauster).

25.11 Double-Shell Tanks. The DSTs that will receive liquid from SSTs include

tanks 241-SY-102 in the 200 West Area, 241-AP-106, and 241-AP-107 in the 200 East Area.
Tanks 241-AP-104 and 241-AP-107 will receive the cross-site transfer liquids. Other DSTs may
be used as required. These tanks contain various types and amounts of waste as described in
Waste Tank Summary Report for Month Ending November 30, 1998 (Hanlon 1998). The
quantity of waste in individual tanks changes from time to time. As liquids accumulate, they are
staged for evaporator feed.

2.5.1.2 Tank Equipment and Waste Materials. Table 2-2 identifies the present physical
status and requirements of equipment and processes for the 29 SSTs to be pumped during the
SST IS Project.
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2.5.1.3  Ancillary Systems. A portable water heating system may be used for several tanks
to dilute the waste that has characteristics for plugging transfer lines. The water-heating systems
for the cross-site transfer line (or equivalent) will be available as a source of hot water for
transfer line flushes. .

2.5.2 End States

2.5.2.1  Single-Shell Tanks. All 29 SSTs listed in Table 2-1 will have had their pumpable
liquid removed to satisfy the IS criteria defined in Section 2.7. In some cases it may be
determined that a tank currently meets the criteria and no pumping is required. Further, the SSTs
will be isolated, meeting the isolation requirement of Section 2.7. The tanks will still contain
saltcake, sludge, and residual liquids. The tanks will remain in this state until retrieval activities
are initiated.

2.5.2.2  Double-Shell Tanks. The DSTs will contain additional liquids pumped from the
SSTs (less the amount of water removed by the 242-A Evaporator) as a result of successful
conclusion of the SST IS Project.

2.52.3 Tank Equipment and Waste Materials. Noncontaminated or decontaminated
external tank equipment, such as exhausters, SHMSs, and pumping control systems, will be
available for other operational uses. In-tank contaminated equipment, such as pumps and
saltwell screens, will remain in-tank until the onset of retrieval of the remaining tank contents.
External equipment that cannot be decontaminated and reused will be transferred to Operations
for ultimate disposal in the Solid Waste Program.

2.6  MISSION LIFE CYCLE

Although the SST IS Project life cycle is concerned primarily with “operation,” some design,
procurement, and installation functions are required for a number of the SSTs. In addition, the
tanks will be “isolated” following completion of pumping. Because many of the tanks must be
pumped simultaneously to maintain schedules, it is expected that each tank will go through its
own life cycle. The phases of the life cycle include the following: specification, procurement,
installation, operations, removal of the surface equipment, and isolation.

2.6.1 Specification

Only minimum analysis will be necessary for “replacement-in-kind” specifications, such as those
needed for exhausters and FGMs.
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2.6.2 Procurement

This project may depend on the timely procurement or fabrication of a number of major pieces of
equipment (for example, PIC skids), FGMs, and exhausters); minor equipment (for example,
centrifugal pumps, jet pumps, and jumpers); and consumables.

It is anticipated that some miscellaneous equipment, such as saltwell screens, jumper assemblies,
pump assemblies, and similar items, will be procured; the rest will be fabricated at Hanford Site
shops. Onsite and offsite vendors will be used for procurement activities.

2.6.3 Installation

Twenty one SSTs will require installation of the equipment necessary to pump and transfer the
liquids. The other eight tanks have completed this process and have initiated pumping.

2.6.4 Operation

The operation phase represents most of the life cycle for this project. Section 4.0 describes the
technical strategy for this phase. Tank pumping durations will vary from less than 6 months to
more than 30 months.

2.6.5 Removal of the Surface Equipment

Following the determination that a tank has met the interim stabilization criteria, the surface
equipment, (PIC skid, FGM, exhauster, and dilution system) will be disconnected and staged for
reuse or disposal.

2.6.6 Isolation

Following pumping, each tank will be isolated according to the requirements in Section 2.7.

2.7  MISSION-LEVEL REQUIREMENTS

The basic mission-level requirement for the SST IS Project is to remove the pumpable liquid
from the 29 SSTs referenced in Section 2.5.1. The criteria for removal, excerpted from the
July 1984 letter from RL to the General Manager of Rockwell Hanford Operations, are as
follows:

Proceed with removal of interstitial liquid (saltwell pumping) from those
single-shell tanks containing > 50,000 gallons of interstitial liguid.

Once a saltwell system is installed, pumping will continue until the 0.05 gpm
pumping limitation is achieved. In the event the system experiences a major
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maintenarnce failure and the tank contains more than 50,000 gallons, the system
will be repaired/replaced and restarted. If the tank contains less than

50,000 gallons and the 0.05 pumping limit has not yet been achieved, an
engineering evaluation of the problem, economics of repair, and personnel
radiation exposure will be conducted to determine the feasibility of further
pumping. The decision to continue or not continue pumping will be based upon
what is considered technically and economically practicable and consistent with
as low as reasonably achievable (ALARA) principles.

If a single-shell tank is not scheduled for saltwell pumping, it will be supernate
pumped if it has > 5,000 gallons of supernatant liquid. (The criterion for free
standing supernatant is 5,000 gallons). (Lawrence 1984).

This requirement is prescribed in RPP Administration, “Tank Farm Facility Interim Stabilization
Evaluation,” Volume IV, Section 4.1, (CHG 2000).

An additional major requirement 1s that each SST shall be “interim isolated” following
successful IS. Isolation for this project is defined as that condition reached after placing at least
one physical barrier between an interim stabilized SST, other TFC facilities, and the general
plant environment. Specific requirements are called out in the Criteria for Interim Isolation of
Radioactively Contaminated Tank Farm Facilities at Hanford (Alstad 1990} and are prescribed
in RPP Administration, “Tank Farm Facility Interim Isolation,” Volume IV, Section 4.2,

(CHG 2000).

The SST IS Project (systems and processes) must also satisfy numerous externally imposed
requirements and guidelines. The requirements dictate, in part, the work scope, schedule, and
budget for tasks supporting the SST IS Project mission. The sources of these requirements
include promulgated laws and regulations, orders and directives, implementing procedures,
contractual documents, and other planning guidelines. Table 2-3 lists these requirements in
20 functional areas.

The requirements and guidelines from all sources are considered when developing the SST IS
Project technical baseline, when defining mission work scope, and when establishing
administrative systems. The Tank Waste Remediation System Program Plan (Freeman 1998)
provides additional detail on requirements and guidance, and Appendix C identifies externally
imposed requirements that specifically affect the SST IS Project.
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Table 2-3. Standards and Requirements Identification Documents for Functional Areas.

Management Systems
Quality Assurance
Configuration Management

Training and Qualification

1

2

3

4

5. Emergency Management
6. Safeguards and Secunty
7.  Engineering Project

8.  Construction Project

9.  Operations

10. Maintenance

11
12.
13.
14.
15.
16.
17.
18.
19.
20.

Radiation Protection

Fire Protection

Packaging and Transportation
Environmental Restoration
Decontamination and Decommissioning
Waste Management

R&D and Experimental Activities
Nuclear Safety

Occupational Safety and Health

Environmental Protection

R&D = Research and Development.

2.8

SINGLE-SHELL TANK INTERIM STABILIZATION

PROJECT GOALS AND OBJECTIVES AND

MEASURES OF SUCCESS

2.8.1 Goals and Objectives

Table 2-4 lists the primary goals and objectives for the SST IS Project mission. They are derived
from the Tri-Party Agreement and objectives negotiated with the state of Washington under the

Consent Decree.

Table 2-4. Single-Shell Tank Interim Stabilization Project Goals and Objectives.

possible.

Prioritize tanks containing organic
complexants, tanks with high supernatant
volume, and tanks that pump quickly.

Operate and maintain facilities to provide
continued safe and environmentally sound
storage.

Remove pumpable liquid from 29 remaining
single-shell tanks.

Reduce operating costs to acceptable levels
necessary to safely manage the tank waste.

Isolate 40 remaining single-shell tanks.
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2.8.2 Measures of Success

The measures of success for the SST IS Project are based on the desired end state for the project.
These measures will be used to verify the SST IS Project is effectively executing its mission.
Table 2-5 summarizes the measures of success for the SST IS Project end state.

Table 2-5. Measures of Success for Single-Shell Tank Interim Stabilization Project End State.

S
_ Stabilization End State .~~~ | .ot

Single-shell tanks are pumped to meet interim | Interim stabilization criteria of CHG 2000 are

stabilization criteria. met.

Project is within schedule. Pumping starts on schedule, total schedule
variance is within tolerance, and pumping
volume for total waste and organic
complexant waste is met.

Project is within budget. Cost variance is within tolerance.

Single-shell tanks are isolated. Isolation documentation is complete
according to CHG 2000.

2-18
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3.0 KEY ENABLING ASSUMPTIONS, RISKS,
AND RECOMMENDATION

3.1 ENABLING ASSUMPTIONS

The following assumptions relate to the SST IS Project, operations, technology and equipment,
and permitting. The project schedule uses these assumptions as a basis for the program logic.
The assumptions were developed on the basis of the relative level of risk. If assumptions are not
valid, cost, schedule, and scope will be affected.

3.1.1 Project Assumptions

3.1.1.1 Department of Energy Orders. The DOE will continue to manage the Hanford Site
and the SST IS Project. Department of Energy Orders are assumed to remain as they are with no
critical changes affecting the project.

3.1.1.2  Safety/Environmental Issues. It is assumed no new safety or environmental
requirements will be imposed that will affect the SST IS Project.

3.1.1.3  Tank C-106. Because tank 241-C-106 will be stabilized by Sluicing Operations and
is separately funded, pumping of that tank 1s not included in the SST IS Project scope. However,
the interim isolation of tank 241-C-106 1s included in the SST IS Project scope.

3.1.1.4  244-U DCRT Bypass. A transfer line bypassing the 244-U DCRT has been installed
but adds to the risk of transfer lines being plugged. Tt is assumed that the dilutions recommended
by Process Engineering will be adequate to mitigate the line plugging potential.

3.1.15 Support Systems. It is assumed that the 242-A Evaporator; Effluent Treatment
Facility; cross-site transfer system; Analytical Services Facilities; and the DCRT, SST, and DST
tank farm support infrastructures can be maintained and scheduled to support this plan.

3.1.1.6 Funding Levels. Funding to meet the proposed baseline will be available to support
project ramp up and sustained operations.

3.1.2 Operating Assumptions

3.1.21 Tank SY-102 Availability. Tank 241-SY-102 is the only DST available to receive
SST liquid waste in the 200 West Area. This plan assumes that waste from 241-SY-101 will be
diluted and transferred to 241-SY-102, beginning in FY 2000. This baseline accommodates a
200 West Area pumping shutdown of up to two weeks to support this effort in FY 1999.
Additional transfers from 241-SY-101 and related interim stabilization shutdowns are being
considered, but those potential impacts are not included in this plan and schedule.
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3.1.2.2  East Area Facilities. There are 2a number of DSTs in 200 East Area. The availability
of space is dependent, in part, on staging criteria for future processing and on scheduled
evaporator campaigns to reduce the total volume. The plan assumes that sufficient DST space
will be available to receive all SST transfers and cross-site transfers from tank 241-SY-102.

In addition, the plan assumes that construction and other activities in the East Area Tank Farms
can be accommodated without serious schedule or cost impacts.

3.1.2.3 Leaking Single-Shell Tanks. Historical data indicate it should be assumed that one
new leaker will be declared each year. However, a new leaker has not been declared in more
than four years and the population of remaining tanks continues to decrease. A PIC skid, pump,
FGM, and other miscellaneous equipment are maintained for installation in a leaker. It is
assumed that any additional leaking tanks will be able to use equipment already available. No
additional resources beyond the equipment already discussed are provided to expedite the
pumping of a leaker. There is no provision for the use of the 4000 liter LR-56 waste
transportation cask to begin pumping a leaking tank without a viable transfer line.

3.1.2.4  Previously Stabilized Single-Shell Tanks. It is assumed that once an SST is
declared stabilized, no additional emergency pumping will be required if a leak is subsequently
declared.

3.1.2.,5  Existing Single-Shell Tank Farm Transfer Lines. The existing piping in the SST
farms and the transfer lines to the DST receiver tanks are primarily single-wall, direct-buried
piping. It is currently acceptable to use that piping to remove SST liquid waste. It is assumed
the piping will remain available for use by this project. The majority of the piping will be
disconnected or capped during the isolation phase of the project.

3.1.2.6  Transfer Line Integrity or Plugging. Existing piping for transferring SST liquid
waste requires hydrostatic testing before it can be used; if the transfer lines fail the test, new
routes must be found. Lines also may become plugged during pumping; if the line cannot be
cleared, another transfer line must be found. Typical options for alternative transfer lines include
the following: line repair, alternate routing, and above-ground transfer piping. One spare
above-ground transfer piping system is funded to replace a line that cannot be repaired or
rerouted.

3.1.2.7 Commingling of Waste. DOE has approved commingling of IS complexed,
non-complexed, and transuranic complexed wastes with each other and other saltwell liquids in
tank 241-8Y-102, the cross-site transfer system, and the 200 East receiver DSTs.

Standby Exhausters. Standby exhausters are defined as exhausters that are available to be
transported to a tank if needed and connected to a preinstalled isolation valve. Two standby
exhausters will be available to be deployed if necessary.

3.1.2.8  Probability of Flammable Gas Release Requiring Mitigation. Because the
probability of flammable gas release requiring mitigation by operation of exhausters 1s expected
to be low, it is assumed that IS activities will not result in flammable gas levels approaching

25 percent lower flammability limit. There are no provisions in the schedule or budget for any
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mitigating or recovery actions that might result from such an event, other than installation and
short-term operation of the portable exhausters,

3.1.2.9  Waste Compatibility. While sampling and compatibility analysis are scheduled for
each tank, it 1s assumed that all future transfers will be compatible, including the organic nitrate
end-state analysis.

3.1.2.10  244-S DCRT Bypass. The 244-8 DCRT has been bypassed. The bypass was placed in
service in July 1999. Bypass of the DCRT will mitigate calculated flammable gas accumulations
within the DCRT and avoid impacts of additional controls, such as waste inflow rate or waste
dilution.

3.1.2.11 Single-Shell Tank Pumping Performance. Historical data were used to set
anticipated volumes, pumping rates, durations, and efficiencies. Pumping rate estimates use
waste type and characterization data. This program plan is based on engineering estimates of
pumpable liquid volume, waste types, and liquid drainage rates, which are documented in
HNF-2978, Revision | (Field and Vladimiroff 1999).

Overall system availability is defined as the number of actual operating hours of a given pump
divided by the number of scheduled hours since the pump was started. Overall system
availability is assumed to be 45 percent for systems that must pump through a DCRT, and

50 percent for systems pumping directly to DSTs. The downtime accounted for here includes
downtime for equipment failure and maintenance, downtime caused by transfers, and other
systematic shutdowns. (Some down time, such as when the tank is being evaluated against the
stabilization criteria and other approved external events, will be excluded from the denominator.)
While this level of performance exceeds recent pumping performance, it is expected that bypass
of the 244-S DCRT and the 244-U DCRT, in concert with dedicated IS operating and
maintenance staff, will allow these levels of pumping performance to be achieved.

Tank 241-A-101 has the longest estimated pumping durations of the remaining 29 tanks. It
contains about 1.9 million liters (508,000 gallons) of supernate liquid (free liquid not trapped in
salt cake interstices) and about 300,000 liters (79,000 gallons) of pumpable liquid contained in
salt cake. Because the majority of the liquid is present as supernate, it is assumed that the
variability of the pumping durations for this tank is bounded by a range of -20 to +10 percent for
the schedule risk analysis.

An additional PIC skid and FGM have been planned in case a tank pumps longer than scheduled
and shared equipment is not available for the next tank.

3.1.2.12 Operator Turnover. As a result of the ongoing and projected downsizing of CHG
facilities, an excess of facility operators and other crafts workers has been declared under the
1997 Labor Agreement between FDH and the Hanford Atomic Metal Trades Council. These
bargaining unit personne! could potentially displace the bargaining unit personnel currently
assigned to the SST IS organization. The turnover rate resulting from the operator displacements
is assumed to be no more than 25 percent annually (CHG 1999).
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3.1.2.13 Operator Transition at Conclusion of Interim Stabilization. At the conclusion of
interim stabilization and isolation, it is assumed operators will either transition to other Hanford
Site activities or leave through attrition. No termination costs are included.

3.1.3 Technology and Equipment Assumptions

3.1.3.1 Tank 241-BY-105 Cement. In 1966, 57.2 metric tons (63.0 short tons) of portland
cement were added to tank 241-BY-105 to test its properties as an immobilization agent for
liquid waste. The consistency or configuration of the resulting cement mixture has not been
established. Sampling was completed in late fiscal year 1998. It is assumed that the high-
pressure water jet technology currently being tested will be adequate to cut through the cement
mixture during installation of the salt well screen.

3.1.3.2  Tank C-103 Organic Layer. DOE will charter a study to establish the future plan
for CHG management and disposition of organics contained in the tank waste. One part of that
plan will establish the path forward for the separable layer contained in tank 241-C-103. The
detailed plan assumes the organic layer in tank 241-C-103 will not be removed separately and
stored for future disposition. This decision 1s required by September 2000.

3.1.3.3  Hot Water Dilntion Systems. Several tanks remaining to be stabilized contain waste
that requires dilution to minimize the potential of transfer line plugging, or gelling during
transfer or within a DCRT before delivery to the DST. Twenty tanks are expected to require
dilution during pumping. Dilution systems are being designed to meet the requirements of each
tank farm.

3.1.4 Permitting Assumptions

3.1.4.1 Stabilization and Isolation (Intrusion Prevention) Criteria. The criteria for
completion of interim stabilization and isolation of SSTs remains unchanged (CHG 2000).

3.1.4.2 Passively Ventilated Tanks. As is the current practice, passively ventilated tanks
will not require an NOC.

3.1.43  Notice of Construction Review Cycles. The Washington State Department of
Health 60-day review cycle will not result in comment rework that will require an additional
60-day review cycle.

3.2  MAJOR RISKS

The risk analysis was performed in two parts. The first part identified the cost vanation inherent
in the budgeted activities and the costs associated with identified risks. The second part
identifies the schedule delays associated with these areas of uncertainty. Many of the greatest
risks to the project have now been categorized as key assumptions and are excluded from the risk
analysis (Table 3-1).
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Risk management lists are dynamic by nature. As a program progresses, new risks are identified,
others are closed, and still others must be readdressed because of changing circumstances.
Changes to the Interim Stabilization Project have been made because of additional data obtained
from the risk analysis as well as from newly completed technical analyses and knowledge gained
from continued project activities. Accordingly, Table 3-1, Interim Stabilization Critical Risk
Management List, has been updated to reflect the impacts of these changes.

Table 3-1. Interim Stabilization Critical Risk Management List. (2 sheets)

| Risk Event #

Risk Title

| Risk Ownep‘

' 'Enabling
Assu_mp'tio:_l

Risk Statement

STA2-1a

Leaking Tank - Year 1

T.L. Hissong

3.122

N/A

STA2-tb

Leaking Tank - Year
2

T.L. Hissong

3.1.2.2

If more than 1 leaking tank is
identified, additional costs for
emergency cleanup will accrue.
(Year 2)

STA2-lc

Leaking Tank - Year 3

T.L. Hissong

3.1.22

If more than 1 leaking tank is
identified, additional costs for
emergency cleanup will accrue.
(Year 3)

STA2-1d

Leaking Tank - Year 4

T.L. Hissong

3122

If more than 1 leaking tank is
identified, additional costs for
emergency cleanup will accrue,
(Year 4)

STA2-2

Pumping Rates

T.L. Hissong

3.1.2.12

If pumping
rates/durations/volumetric
projections prove to be inaccurate
(low), then schedule delays will
occur.

STA2-3

Control System
Failure

T.L. Hissong

N/A

If the complexity of contrel systems
results in large number of trips of
master shutdown intertocks
(reducing the projected pumping
efficiencies), then the total
operating efficiency will decrease
due to downtime and restart
evaluation.

STA2-4

Line Pluggage

T.L. Hissong

3.1.33; 3.125

If excessive line pluggage results,
due to nature of saturated salt
solutions, then additional delays
and budget overruns will result,

STA2-5

Cement Layer

T.L. Hissong

3.1.3.1

If water jet technology does not
adequately cut through the cement
layer in Tank 241-BY-1035, then
additional resources will be
required to determine an adequate
technology.
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Table 3-1. Interim Stabilization Critical Risk Management List. (2 sheets)

" Enabling

" Assumiption. Risk Statement

Risk Event # Risk Title Risk Owner

If more than one transfer line fails,
STA2-6 Transfer Line Failure | T.L. Hissong 3125 then significant cost and schedule
impacts will result.

This in not applicable under the

STA2-7 Stand-By Exhausters | T.L. Hissong 3.127 revised exhauster requirements.

If schedule slips occur, then added

STA2-8 Schedule Delays T.L. Hissong N/A )
costs will result.

33 RECOMMENDATIONS FOR RISK MITIGATION

To reduce project uncertainty, many of the handling actions necessary to mitigate program risk
were included within the baseline project scope, schedules, and estimates (technical basis review
packages). Because of the magnitude and complexity of this project, aggressive risk
management is required to maintain the baseline schedule and cost. Each item on Table 3-1, The
Interim Stabilization Critical Risk Management List, identifies a residual risk after inclusion of
mitigation actions.

The overall escalated budget impact of risk (at 80 percent probability of success) is less than
7.5 percent with a schedule impact of approximately 6 months. Critical risk items and risk
handling activities will be statused on a regular basis. Maintenance of risk status is the
responsibility of the SST IS Project.
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40 TECHNICAL STRATEGY

4.1 PRIMARY TECHNICAL OBJECTIVES AND STRATEGY

The top-level strategy for this project plan was developed using the assumptions discussed in
Section 3.0, the reality of physical conditions in the field, and existing staffing levels. The
following primary technical objectives were used to determine the pumping sequence and target
start dates for each of the remaining 21 tanks (8 tanks are currently being pumped).
Achievement of these objectives forms the structural backbone for the Project Plan critical-path
schedule.

4.1.1 Expedite Schedule

The IS Technical Team, identified earlier, established criteria for determining the pumping
sequence based on the potential risk to the environment. The tanks containing complexed waste
were to be started first, followed by the high volume tanks in the A and AX farms, with the
remaining tanks to be prioritized based on estimated pumping rates. Minor adjustments were
made to accommodate operational considerations.

4.1.2 Keep Pumping Systems Already Operating Running

Pumping has been initiated in eight (8) tanks as of 9/30/99. Three (3) tanks are being evaluated
to determine whether the interim stabilization criteria have been met. The strategy keeps these
running until completed.

4.1.3 Maintain Current Operations

Preparations are well under way to initiate pumping on three additional tanks in U Farm as well
as tanks in the A/AX Farms. Work is to continue on these tanks and pumping will start as
planned in FY 2000.

4.1.4 Staff Ramp Up
Significant staffing for operations and engineering staff is required to meet the overall program

schedule objectives for this project plan. The number of new starts will be constrained in the
schedule to match realistic and aggressive staff planning.
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4.1.5 Tanks With Specific Technical Issues Cannot
Start Until Those Issues Are Resolved

Tank 241-BY-105 pumping cannot start until the new technology for saltwell screen installation
is demonstrated, and the new screen is in place. The start up of pumping of tank 241-BY-105 is
constrained by the completion of this development work.

Tanks 241-BY-105 and 241-BY-106 share a failed transfer line. Third-crew staffing and
construction of an overground transfer line or repair of the failed line constrain the start-up of
pumping. Economic considerations favor pumping tanks 241-BY-105 and 241-BY-106
simultaneously. :

Tank 241-C-103 has a floating layer of organic liquid on top of the aqueous waste. CHG
previously recommended that the organic layer be transferred to the DST system with the
aqueous waste, rather than being pumped to a separate storage tank. DOE is to charter a study to
establish the future plans for management and disposal of the organic waste contained in the
ORP complex. The basis for this plan is that the organic layer will not be separated, but will be
pumped with the rest of the tank 241-C-103 waste. DOE also directed CHG to provide a plan to
pump 241-C-103 organic separately (Kinzer 1999).

A preliminary screening identified nine tanks with waste temperatures over 38° C (100° F).
When the waste solutions cool down in the direct-buried single-contained transfer lines, solids
can precipitate and plug transfer lines. Experience with tank 241-SX-104 and with laboratory
and solution chemistry modeling indicate that hot-water dilution is an effective technique to
avoid line pluggage and solids dropout in the DCRTs. Subsequent analysis in U-farm and
elsewhere has expanded the preliminary list of nine (9) to a total of 20 tanks that are expected to
require dilution systems. Designs are being prepared to support the requirements of each tank
farm. Process Engineering is continuing to evaluate expected pumping performance, and the
dilution requirements may change as a result of these studies.

4.1.6 Geographical Location

Efficient use of operating crews favor concurrent scheduling of operation of saltwell systems that
are in or near the same farms. Surveillance and operation of systems within one farm are much
more effective than pumping one system in each of several farms. Travel time and inefficiencies
that result from subdividing the crew means that few total systems can be operated by a fixed
crew if they are geographically dispersed. Similar efficiencies will result during pump
preparatory work as well.

4.1.7 Pumping Sequence and Timing

The technical objectives defined in Section 4.1 establishes the preparation and start-up sequence
for the saltwell pumping plan. Application of realistic resource ramp up constraints and
consideration of field weather conditions establish the target start dates for the project schedule.
After combining the start dates with projected pumping durations, the individual tank pumping
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schedules were estimated. Detailed equipment requirements were developed, accounting for
reuse of equipment where practical. Detailed logics were developed for each tank, with a critical
path schedule developed for each tank system startup. The resulting master schedule is
presented in Figure 4-1.

4.2 TECHNICAL APPROACH

The approaches used to achieve the primary technical objectives are based on the assumptions in
Section 3.1. The approaches include removing pumpable liquid and using and modifying the
existing technology and infrastructure as required to meet the objectives. These approaches are
discussed below. Funds for developing the technology and for removing and storing the organic
layer from tank 241-C-103 are not included in the project baseline.

4.2.1 Remove Pumpable Liquid

The SST IS Project’s primary mission will be accomplished by removing pumpable liquid from
the remaining SSTs and transferring the liquid to the DST system for storage and volume
management pending its use for immobilization feed. The remaining solids will be stored in the
SSTs until retrieved for feed delivery to the pretreatment and immobilization facilities. To
prevent intrusion of water, the SST piping and other access points will be cut, capped, and sealed
pending waste retrieval for treatment and disposal. The nozzles in the pump pit or
interconnected valve pit will be sealed so that a misrouted waste transfer from another source
cannot occur.

4.2.2 Use Existing Technology

Use of the existing saltwell pumping technology will continue with the addition of necessary
transfer, safety, and control systems needed to meet the approved Authorization Basis. In certain
cases, additional risk-reduction technologies will be pursued to improve the likelihood of
achieving the baseline schedule or improving overall performance, that is, cost, schedule, and
effectiveness (see Appendix B). Given the limited duration of the program, it is not expected
that dramatic performance improvement of the saltwell systems will be achieved.

Deployment of supplemental techniques or development and deployment of new technology will
be required to complete the stabilization of tank 241-BY-105 (see Section 4.3).
4.2.3 Use Existing Infrastructure

The SST IS Project will maximize use of the existing tank farm infrastructure including pumping
systems, single-contained lines, DCRTs, valve and transfer boxes, and the new cross-site transfer
line. The 242-A Evaporator and the 200 East Area Effluent Treatment Facility will be used to
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Figure 4-1. Single-Shell Tank Interim

Stabilization Activities.
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manage the DST tank space. Where necessary, the project will use sections of radiation-
shielded, above-ground waste transfer lines to facilitate the transfer of pumped liquid to the DST
system. If existing transfer lines fail or do not pass pressure tests, alternative routings will be
examined and, if necessary, temporary overground double-encased transfer lines will be instatled
and used.

43 TECHNICAL DEVELOPMENT

To pump the waste from tank 241-BY-105, additional technical development work is required
because the tank has a very hard surface layer of portland cement (depth unknown).

In 1995, SST IS Project personnel attempted to install a saltwell pump into an existing saltwell
screen in tank 241-BY-105. As the screen was being cleared with a water lance, a very hard
layer of material was found near the waste surface. The normal system of water lancing could
not penetrate the material. Subsequent investigation identified that portland cement had been
added to this tank in 1966. Recent core sampling activities also have encountered the hard
material.

Additional technologies are needed to support the installation of a new saltwell screen and
subsequent pumping. These technologies will need to develop and test equipment that can cut
through the hard surface and allow a saltwell screen and pump to be lowered into the tank.
Tasks include design, manufacturing, testing, obtaining safety approvals, and training Hanford
Site craft personnel to use the equipment. A tool using very high pressure water has been
designed and is being tested to determine whether it is adequate to install the saltwell screen.

44  MASTER PROJECT SCHEDULE

An integrated SST IS Project master schedule was developed using the pumping durations
identified in Table 4-1, the technical objectives discussed in Section 4.1, and the logistical limits
imposed by the existing physical systems-—enhanced by limited additional construction. The
primary schedule constraint is the pumping duration on individual tanks. In the 200 East Area,
the schedule durations are dominated by projected long pumping durations of tanks 241-AX-101
and 241-A-101 and the “special cases” of tanks 241-BY-105 and 241-C-103, which require
installation of additional equipment before saltwell pumping can be initiated. In the 200 West
Area, the primary consideration is the large number of tanks that must be stabilized.

The pumping durations listed in Table 4-1 assumes 45 percent “system availability” for each
tank pumping to a DCRT and 50 percent system availability for each tank pumping directly to
the DST. (Average efficiencies in FY 1999 were somewhat less than this as the SST IS Project
works to overcome some of the historic problems and incorporate design changes into the
pumping equipment.) These numbers were selected based on past pumping experience.
Previous revisions used 60 percent “operating efficiency” and added an allowance for DCRT
transfers that reduced the system availability to about 50 percent. Efficiencies previously
documented for earlier saltwell pumping excluded many work stoppages that were not directly
associated with the pumping activities. The 45 to 50 percent system availability provides an
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West S-101 Noncomplexed
S-102 520 Noncomplexed
S-103 604 Noncomplexed
S-106 557 Noncomplexed
S-107 208 Noncomplexed
S-109 256 Noncomplexed
S-111 335 Noncomplexed
S-112 216 Noncomplexed
SX Farm SX-101 306 Noncomplexed
SX-102 413 Noncomplexed
SX-103 410 Noncomplexed
SX-104 710 Noncomplexed
SX-105 441 Noncomplexed
SX-106 658 Noncomplexed
T Farm T-104 421 Noncomplexed
T-110 625 Noncomplexed
U Farm U-102 280 Complexed
U-103 376 Complexed
U-105 342 Complexed
U-106 143 Complexed-TRU
U-107 292 Noncomplexed
U-108 338 Noncomplexed
U-109 346 Complexed
U-111 220 Noncomplexed
East A Farm A-101 870 Noncomplexed
AX Farm AX-101 648 Noncomplexed
BY Farm BY-105 380 Noncomplexed
BY-106 408 Noncomplexed
C Farm C-103 113 Complexed

' Assumes 45 to 50 percent system availability.
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allowance for routine shutdowns for maintenance and other short-term nonscheduled outages.
The pumping durations also include an allowance for the estimated time that pumping must be
interrupted for emptying the DCRTs. In many cases, this DCRT emptying time adds
substantially to the overall length of the individual tank pumping campaigns.

Figure 4-1 is a summary schedule of the major activities required to complete interim
stabilization. In general, each tank remaining to be stabilized requires the following: preparation
for pumping, including the installation of exhausters, FGM, and PIC skids; pumping; and
post-pumping and isolation. Pumping durations incorperate an assumed 45 or 50 percent system
availability.

The schedule results in a stabilization program completion date of December 2004. This date is
based on the estimated duration of activities associated with tank pumping and isolation, as well
as a schedule risk allowance required to increase the probability of completing the program by
the scheduled completion date to 80 percent. The scheduled risk allowance, which lengthens the
stabilization program by approximately 6 months is based on a risk analysis of various task
duration uncertainties associated with the program.

The schedule risk allowance, which is not shown in Figure 4-1, is assumed as a delay in
completing the isolation activities for tank 241-U-107, the last tank scheduled to complete
pumping. The activities shown in Figure 4-1 are scheduled to begin on their early start dates and
to be completed on their early finish dates, without any individual allowance for risk. The
scheduling of activities according to early start and finish dates (except for the final isolation step
for tank 241-U-109) is aggressive and enables a conservative calculation of maximum loads that
will be placed on such tank farm infrastructure components as DCRTSs and pipelines. Actual
performance schedule milestones will not necessarily be early start/early finish dates, but will
meet the overall schedule end dates. Tabulations of some DCRT through-put volumes are
provided in Section 4.6.

Changes to the SST IS Project cost and schedule can be expected during the project due to the
difficulty in predicting tank volume of pumpable liquid and pumping duration for each tank.
While pump volumes have been predicted based on the best information available, the actual
amount of liquid and rate that may be removed varies significantly because of a variety of factors
such as waste porosity. Longer pumping durations than predicted may tncrease costs due to
added maintenance and operations costs, and equipment that is being transferred to other pumps,
which may not be available to meet the schedule. Some of this risk has been mitigated through
the purchase of spare equipment and through the addition of schedule risk costs. The cost and
schedule will be reviewed and updated each year during the Multi-Year Work Plan development
in response to actual pumping performance.

New milestones have been developed for the SST IS Project under Revision 3. These milestones
are presented in Table 4-2.
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Initiated

2 7/31/99 Start 3 tanks (S-102, S-103, S-106)

3 6/15/00 Start 4 tanks (U-102, U-103, U-105, U-109)

4 10/30/00 Start 2 tanks (A-101, AX-101)

5 3/15/01 Start 4 tanks (SX-101, SX-103, SX-105, U-106)

6 7/15/01 .| Start 2 tanks (BY-105, BY-106)

7 12/30/01 Start 4 tanks (S-111, SX-102, U-107, U-108)

8 11/30/02 Start 5 tanks (8-101, S-107, S-109, S-112, U-111)
DOE to establish need to remove organic layer from

9 12/30/00 241-C-103. Milestone for pumping will then be
established.

1 9/30/99 Reduce Fotal waste remaining to be removed to 93% of
total estimated waste

- — .

12 9/30/00 Reduce organic waste remaining to be removed to 38%
of organic estimated waste

13 9/30/01 Reduce (.)rgan'ic waste remaining to be removed to 5%
of organic estimated waste

14 9/30/02 Reduce :total waste remaining to be removed to 18% of
total estimated waste

15 9/30/03 Reduce _total waste remaining to be removed to 2% of
total estimated waste

16 9/30/04 Complete interim stabilization of all 29 tanks

Additional milestones are in negotiation with ORP and will be added to the SST IS Project
schedule. Some of the milestones under negotiation require completing a specified volume or
volume percentage by a specified date. Volume remaining to be pumped will be reestimated
each year to support milestone completion.

4.5 FACILITY CONFIGURATION

Figure 4-2 categorizes the 29 SSTs by farm and shows the primary interconnections to the
DCRTs, the supporting DSTs, and the cross-site transfer lines.

The piping for each DCRT and SST that requires pumping have been identified and are shown in
summary form on Figure 4-3. Figure 4-3 (a through ¢} identifies the piping for each DCRT and
SST that requires pumping. The assessment of current piping systems and supporting control
and leak detection was developed and included in the Level 1 logic developed for each SST.

4-8




HNF-2358 Rev. 4

Figure 4-2. Waste Flow for Single-Shell Tank Interim

Stabilization System Flow Program.
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Figure 4-3a. A and AX Farm Piping Configuration.
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Figure 4-3b. BY Farm Piping Configuration.
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Figure 4-3c. S and SX Farm Piping Configuration.
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Figure 4-3d. T Farm Piping Configuration,
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Figure 4-3e. U Farm Piping Configuration.
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4.6 REQUIREMENTS FOR THE TECHNICAL STRATEGY

A model of the technical strategy was constructed using updated initial inventories, projected
pumping durations and yields, and DCRT and DST system configurations. Overall system
performance as a function of time and individual subsystem performance were evaluated using
typical average and peak requirements. These requirements were compared to reasonable
subsystem capabilities. Some key performance requirements and results are shown in

Figures 4-4 through 4-8 and Tables 4-2 and 4-3 and are described below. The results presented
in the figures and in Table 4-1 include an allowance for dilution water equal to 50 percent of
waste volume when dilution is required, and 10 percent of waste volume for all other tanks.
These curves have not been adjusted for risk.

Figure 4-4 presents the cumulative pumping requirements for the DCRT and farm subsystems as
a function of time. The bulk of the waste volume is removed from the S and SX Farm system;
the U Tank Farm system is the next highest producer.

Figure 4-5 shows the total liquid pumped versus time for the project baseline strategy. A total of
15.2 million liters (4.0 million gallons) of liquid waste remains to be pumped. Over 80 percent
of the total pumpable volume are scheduled for removal by September 2002, and 99 percent are
scheduled for removal by December 2003.

Bypassing DCRT 244-§ and 244-U is planned, which eliminates these as the limiting variable.

Figure 4-8 indicates that nine cross-site transfers of saltwell liquid will be required over the life
of the project.

Table 4-3 shows the peak and average performance requirements for major subsystems. These
performance requirements were estimated and compared to the normal capacity of the DCRTs
and cross-site transfer system. This comparison indicates that the 244-S DCRT will require
more than one emptying cycle per week until it is bypassed.

To support liquid-volume reduction during the SST IS Project, the 242-A Evaporator will be
scheduled to run 10 evaporator campaigns through the year 2003, Table 4-4 identifies the
evaporator schedule. '

This analysis is based on the best availabie estimates for waste volume, required dilution rates,
and liquid waste removal rates. These estimates must be updated as production information
becomes available.
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Figure 4-4. Double-Contained Receiver Tank and Tank Farm Subsystem
Cumulative Pumping Performance Requirements.
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Figure 4-5. Total Waste Volume Transferred.
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Figure 4-6. Cross-Site Transfers.
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Table 4-3. Performance Requirements of Major Subsystems.

i 3 This facility was -
244-S DCRT bypassed in June 1999 14,400 gal/week 16,000 gal/transfer
244TXDCRT | 2300 allweekover | g0, ek | 20,000 gal/transfer
40-week period
244-BX DCRT 6000 gal/week over 12300 gal/week 20,000 gal/transfer
62week period
Cross-Site Transfer 626,600 gal/ 626,600 gal transfer in
Line transfer, 8 transfers 1 week 680,000 gal/transfer

'] gallon = 3.785 liters.

2Over a time period of concentrated use.

'DCRT 244-S is scheduled to be bypassed and not used after October 1999.
Volumes include dilution water.

DCRT

Table 4-4. Evaporator Ca

= double-contained receiver tank,

k(

3/2000

241-AP-107

241-SY-102 to
241-AP-107--
4/1999 and
8/1999

241-AP-105

01-1 1/2001

241-AP-107

241-SY-102 to
241-AP-107--
7/2000
241-AP-108 to
241-AP-107--
8/2000

DC from
241-8Y-101

DN

~950 [241-AP-103

01-2 9/2001

Direct to
241-AW-102

241-AW-104 to
241-AW-102--
8/2001

DN

~800  [241-AP-105

02-1 5/2002

241-AP-107

241-8Y-102 to

241-AP-107--
2/2001

241-SY-102 to

DN/DC-SWL

DN/DC-SWL

~950 TBD
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Table 4-4. Evaporator Campaign Schedule for Projection L9901 A--DRAFT 1/11/99.! (2 sheets)

241-AP-107--
9/2001
03-1 1/2003 241-AP-107 | 241-SY-102to |DN/DC-SWL ~950 TBD
241-AP-107--
3/2002
241-AP-108 to DN
241-AP-107--
4/2002
2/2003 Direct to 241-AN-106 to DN-SWL ~950 TBD
241-AW-102 | 241-AW-102--
2/2003
03-2 9/2003 241-AP-107 | 241-SY-102 to {DN/DC-SWL ~950 TBD
241-AP-107--
4/2003
241-AP-108 to |DN/DC-SWL
241-AP-107--
4/2003
FY-04 |Evaporator
outage is
scheduled
for FY 2004
'gallon = 3.785 liters.
DC = dilute complexed waste.
DN = dilute non-complexed waste.
SWL = saltwell liquor.
TBD = tobe determined.
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5.0 PROJECT STRATEGY

5.1 OPERATIONS AND MAINTENANCE STRATEGY

The ramp up and the extent of the field activities necessary to execute this baseline schedule are
unprecedented. As a result, substantial upgrades to the operations and maintenance strategy are
required.

5.1.1 Operations Strategy

The SST IS Project operations strategy is based on the applicable requirements established in
DOE Order 5480.19, Conduct of Operations Requirements for DOE Facilities (DOE 1990). The
applicability matrix for DOE Order 5480.19 is defined in CHG (2000), Volume II, Section 4.1.1,
“Operations Organization and Administration.”

The SST IS Project operations strategy consists of a dedicated 24-hour-per-day, 7-day-per-week
shift to monitor and control SSTs that are actively being pumped. This consists of four rotating
shifts plus a “T” shift, which backfills the rotating shift for training, vacations, and other
absences. It also includes a normal dedicated 5-day-per-week (Monday through Friday) day shift
to prepare interim stabilization equipment, isolate tanks, and conduct intrusion prevention
activities.

In addition, the SST IS Project will achieve and maintain the capability to initiate the pumping of
a declared leaking SST within 30 days except for tank 241-BY-105. Pumping of this tank
requires the development and deployment of technology not now available to CHG.

Standard operating practices and procedures will be performed in accordance with CHG (2000).

5.1.2 Maintenance Strategy

The duration of the SST IS Project is directly affected by the total system availability of the
pumping system. The project plan projects an average of 45 to 50 percent availability of the
saltwell pumping system. For tanks with long pumping durations, increased operating efficiency
can result in dramatic improvements to the overall completion schedule.

The SST IS Project maintenance strategy is based on the requirements established in DOE

Order 4330.4B, Maintenance Management Program, Chapter 2 (DOE 1994); Maintenance
Optimization Plan for Essential Equipment Reliability (Steffen 1996); Preventive Maintenance,
Good Practice MA-307, (INPO 85-032); Plant Predictive Maintenance, Good Practice MA-316,
(INPO 89-009).

The strategy consists of an effective preventive and predictive maintenance program including

the proper skill mix of crafts to install and remove equipment and to provide preventive,
predictive, and corrective maintenance. The strategy is designed to balance early detection of
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conditions with actions that will ensure reliability and ALARA consideration of maintenance
personnel. The strategy will continue to “run to failure” the equipment in high-radiation and
high-contamination areas.

The SST IS Project maintenance program will continue to work a dedicated 5-day-per-week
(Monday through Friday) day shift operation. If necessary, shift support, and/or weekend
overtime will be used to maintain pumping performance for specific tank operations.

Maintenance practices and procedures will be performed in accordance with CHG (2000).

5.2 NUCLEAR SAFETY AND LICENSING STRATEGY

The 30 SSTs remaining to be interim stabilized (including tank 241-C-106) have been separated
into two categories as defined in Tank Waste Remediation System Final Safety Analysis,

(FDH 1999): Facility Group 2 and Facility Group 3. Facility Group 2 is made up of SSTs that
are postulated to have the potential for a large induced gas release event but only a small
spontaneous gas release event. The large gas release events postulated for Facility Group 2 SSTs
are those induced by globally waste-disturbing operation. Facility Group 3 SSTs are those
postulated to have no spontaneous gas release events and to be subject only to small induced gas
release events.

The approved safety evaluation report that authorizes saltwell pumping for Facility Group 2 and
3 SSTs (including tank A-101) are the Tank Waste Remediation System Final Safety Analysis
(FDH 1999) and the Tank Waste Remediation System Technical Safety Requirements

(FDH 1997d). The RL direction in Wagoner (1998a and 1998b) has been implemented into the
basis of interim operation and the technical safety requirements according to Engineering
Change Notice 610880.

53 ENVIRONMENTAL PERMITTING STRATEGY

Table 5-1 identifies relationships between the tanks to be pumped and their regulatory status.
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241-SX-104 | FG-3, on 241-SX use sludge Short form complete

1998
cooler for standby requirements
241-8X-106 |FG-2, on 241-SX use sludge Short form complete 1998
cooler for standby requirements
241-T-104 {FG-3, no standby exhauster No NOC required 1998
required
241-T-110 [FG-3, no standby exhauster No NOC required 1998
required
241-A-101 |FG-2, standby exhauster required |Separate NOC complete but 1999
requires revision
241-8-102 |FG-2, standby exhauster required [Radiological and Non- 1999
Radiological NOCs approved
241-8-103 | FG-2, standby exhauster required {Radiological and Non- 1999
) Radiological NOCs approved
241-S-106 |FG-2, standby exhauster required |Radiological and Non- 1999
Radiological NOCs approved
241-AX-101 |FG-3, no standby exhauster Radiological and Non- 2000
needed Radiological NOCs approved
241-8X-101 | FG-2, on 241-5SX use sludge Concurrence needed from 2000
cooler for standby requirements WDOH!
241-SX-105 |FG-2, on 241-SX use sludge Concurrence needed from 2000
| cooler for standby requirements WDOH'
241-U-102 |[FG-2, standby exhauster required | Not in current Radiological 2000
NOC, sampling required (Non-
Radiological NOC approved)
241-U-103 |FG-2, standby exhauster required |Radiological and Non- 2000
Radiological NOCs approved
241-U-105 |FG-2, standby exhauster required |Radiological and Non- 2000
Radiological NOCs approved
241-U-106 |FG-2, standby exhauster required |Radiological and Non- 2000

Radiological NOCs approved
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241-U-109 | FG-2, standby exhauster required {Radiological and Non- 2000
Radiological NOCs approved
241-BY-105 | FG-2, standby exhauster required |Radiological and Non- 2001
Concrete layer penetration Radiological NOCs approved
NOC is drafted
241-BY-106 | FG-2, standby exhauster required | Radiological and Non- 2001
Radiological NOCs approved
241-S-111 |FG-2, standby exhauster required | Radiological and Non- 2001
Radiological NOCs approved -
241-5X-103 [FG-2, on 241-SX use sludge Concurrence needed from 2001
cooler for standby requirements | WDOH!
241-U-107 [FG-2, standby exhauster required [Radiological and Non- 2001
Radiological NOCs approved
241-U-108 |FG-2, standby exhauster required |Radiological and Non- 2001
Radiological NOCs approved
241-C-103 |FG-3, no standby exhauster Three separate NOCs required, 2002
needed radiological, nonradiological and
organic
241-8-101 |FG-2, standby exhauster required |Radiological and Non- 2002
Radiological NOCs approved
241-8-107 |FG-2, standby exhauster required |Radiological and Non- 2002
Radiological NOCs approved
241-S-109 |[FG-2, standby exhauster required |Radiological and Non- 2002
Radiological NOCs approved
241-S-112 | FG-2, standby exhauster required | NOC submitted 2002
241-8X-102 | FG-2, on 241-SX use sludge Concurrence needed from 2002
cooler for standby requirements | WDOH'
241-U-111 [FG-2, standby exhauster required | Radiological and Non- 2002

Radiological NOCs approved

'"WDOH concurrence needed to pump the remainder of SX Tank Farm.

FG
NOC

facility group.
Notice of Construction.

WDOH = Washington State Department of Health.
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Assumptions

All tanks (except 241-T-104 and 241-T-110) will require active ventilation (SX-farm) or
standby ventilation (all other tanks) to mitigate flammable gas accumulation concerns.
The standby ventilation systems will be operated only at flammable gas concentrations of
25 percent of the lower flammability limit or above.

The SX-tank farm ventilation system (sludge cooler) will be used to satisfy the safety
evaluation report ventilation requirement.

Facility group 3 tanks with passive filters only do not need a separate NOC.
An NOC for tank 241-C-103 will be written at a later date because of the organic content.
Tanks 241-A-101 and 241-SX-104 have separate NOCs currently approved.

The standby exhaust stacks will meet compliance requirements to provide the maximum
operational flexibility to TFC activities.

Notices of Construction Strategy

In addition to separate NOCs for tanks 241-A-101 and 241-SX-104, another “generic”
NOC has been approved for minor stacks (potential to emit less than 1 x 10 sieverts per
year [0.]1 mrem/yr]). All SSTs remaining to be stabilized are included in this NOC
except for SX tanks (ventilated by the sludge cooler), tank 241-U-102 (inadequate
sampling data currently exist} and tank 241-C-103 (organic layer issue).

If tanks or activities emerge that exceed the “minor” stack criteria, another NOC may
have to be submitted for tanks with a potential to emit greater than 1 x 10 sieverts per
year (0.1 mrem/yr).

Schedule Impacts

The SX tanks will require concurrence from the Washington State Department of Health
that the remaining SX saltwell activities do not increase the potential to emit, following
the logic of the tank 241-SX-104 NOC. If this concurrence is not given, an NOC will
have to be submitted.

The additional tanks in the out years would be permitted using this same strategy.

The NOC for U-farm tanks requires expedited preparation, review, and approval cycles to
support the scheduled tank startups in this project plan.
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6.0 SINGLE-SHELL TANK INTERIM STABILIZATION
PROJECT BASELINE

6.1  BASELINE PLANNING PROCESS

This section provides a revised summary of the baseline (scope, schedule, and cost) to complete
the SST IS Project. The revision of the project plan incorporates changes and meets the
objectives recommended by the independent management assessment, the Single-Shell Tank
Interim Stabilization Risk Analysis (LMHC 1998a), and the IS Technical Team after their review
of Revision 1 of this document. Significant project plan improvements have been made to
reduce the program cost and schedule risk to a level acceptable to TFC. Changes include

o Acceleration of SSTs containing organic complexed waste in U Farm
e Bypassing of the 244-U DCRT
e Modification of exhauster requirements

e Incorporation of risk mitigation actions to control exposure to cost growth and schedule
extensions

e Additions for scope omissions in previous project plan revisions.

The systematic and controlled baseline planning process developed and implemented during the
TWRS Retrieval and Disposal Mission Readiness-To-Proceed Assessment was used to develop
the baseline for the SST IS Project. -

To conduct the SST IS planning process, senior-level, multifunctional planning teams were
formed with technically knowledgeable representatives from the following: Operations;
Characterization; SST IS; Nuclear Safety; Environmental, Safety, Health, and Quality
Assurance; Engineering; Maintenance; the Management and Integration Contractor (FDH);
Business Management (scheduling and cost estimating); and the Chief Financial Officer. Team
leads with expertise in the type of work being planned were assigned. These multifunctional
planning teams ensured that interfaces between performing organizations were identified for
each activity and activity series and that programs, projects, and operations work were
mtegrated.

To define the scope of work, Level 1 logic diagrams were prepared to address all required
activities to complete the SST IS Project. Definition of scope through logic development
ensured consistency with technical requirements and mission and validated the need for the
work. A generic project activities logic diagram was developed identifying the typical activities
{and the relationships) needed to perform safe and compliant tank stabilization and isolation.
This logic diagram included reference, project-unique, and tank-unique activities. Using this
logic diagram and other technical and engineering data, tank-specific Level 1 logic diagrams
were fully prepared to define the scope of work for each of the 29 tanks in the project.
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Once the tank-specific logic diagrams were developed, the SST IS Project Work Breakdown
Structure (WBS) was prepared reflecting the remaining project workscope.

The activities identified on the Level 1 logic diagrams and the WBS were used to prepare
technical basis review narratives to fully define and document the technical basts, assumptions,
risks, and interfaces for each activity. The technical basis review narratives include the
following:

e Header information including activity identification, title, responsible organization,
responsible manager, technical contact

* Scope description and technical basis

» Reference documents, reports, and requirements

¢ Enabling assumptions

¢ Completion criteria and deliverables

+ Connection with other activities and/or organizations

o Trade studies or alternative generation analysis considered, alternative selected, and
reasons why

e Decisions required and/or made

e Risk (program, scope, schedule, cost)

¢ Risk mitigation plan and path forward

e Contacts

e Further action recommended

e Approval signatures.
Using the scope and activity definition provided by the Level 1 logics and technical basis review
narratives, the planning teams broke down each activity and its logic to the next level of detail
necessary to prepare the essential components for technical basis review packages. Technical
basis review packages consist of the following:

e Technical basis review (Level 1 logic activity) control logs

e Technical basis review narratives
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e Primavera' Project Planner (P3)-generated subactivity (task) logic networks

¢ Subactivity (task) cost-estimating input sheets (CEIS)

e P3-generated resource-loading report.

This level of detail was necessary to define and document the basis for the scope, schedule, and
resource estimate at an executable task level. The subactivity (task) logic diagrams provided
task titles, predecessor and successor activities, durations, and logic ties. The CEISs defined the
subactivity (task) scope, resources, basis of estimate, and assumptions. The following data are
documented:

e Header information: subactivity (task) title, reference technical basis review numbet,
activity owner, preparer, date prepared, revision number, schedule activity identification
number, RL. WBS number and overall estimate of duration

¢ Scope description

e Estimating assumptions and exclusions

e Risks and mitigrating actions

* Basis of estimate

e [Estimate stage and method

e Legal drivers and reference documents

e P3 activity code

e Subtask activity number

s P3 resource code

e Resource type

o Fiscal year

¢ Subtask description

¢ Organization code

¢ Resource identification (curve codes)

| I . .
Primavera is a trademark of Primavera Systems, Inc.
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e P3 costaccount

¢ Note reference

e Budget quantity (resources)
e Quantity type (budget)

¢ Note description.

The CEISs were prepared by the planning teams with the assistance of professional schedulers
and cost estimators using detailed desk instructions and guidelines. The completed estimates
were activity based and represented a well-documented, traceable scope and basis for the
estimate at the executable task level, commensurate with the stage of the work and the level of
scope definition available.

Using the Level 1 logic diagrams, data from the draft technical basis review packages, and other
information as required, a detailed integrated schedule was developed in P3. This base case
schedule is task oriented, resource loaded, and logic d