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ABSTRACT

This document provides an analysis of the leakage mitigation mission applicable to past and
potential future leakage from the Hanford Site’s 149 single-shell high-level waste tanks. This
mission is a part of the overall mission of the Westinghouse Hanford Company Tank Waste
Remediation System division to remediate the tank waste in a safe and acceptable manner.
Systems engineering principles are being applied to this effort. Mission analysis supports
early decision making by clearly defining program objectives. This document identifies the
initial conditions and acceptable final conditions, defines the programmatic and physical
interfaces and constraints, estimates the resources to carry out the mission, and establishes
measures of success. The results of the mission analysis provide a consistent basis for

subsequent systems engineering work.
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EXECUTIVE SUMMARY

The Hanford Site’s 149 single-shell tanks currently store approximately 140 million liters (37
million gallons) of high-level radioactive liquid waste. Historical data indicates 67 of the
SSTs have leaked a portion of their contents into the surrounding soil. Objectives for
environmental cleanup of the Hanford Site include retrieving, treating, and disposing of the
SST waste in an acceptable manner. The Westinghouse Hanford Company’s Tank Waste
Remediation System division is responsible for achieving these objectives in accordance with
the Tri-Party Agreement, applicable DOE orders, and applicable state and federal
regulations. Hydraulic sluicing is the primary approach currently envisioned for retrieval of
the single-shell tank waste. The sluicing operations typically will add some level of working
liquid to the tank to mobilize the solidified saltcakes and sludges. The design life of the tanks
has expired and the integrity of the tank containment boundaries is in question.

Tank wastes have leaked into the ground as a result of seepage from single-shell tanks and
associated transfer lines, and other miscellaneous spills. Sixty-seven single-shell tanks are
assumed to have leaked a total volume of approximately 2,271 to 3,407 n? (600,000 to
900,000 gal) (Hanlon 1993). There is concern regarding additional leakage that may result
Jrom the hydraulic head and fluid dynamic forces impacting the tank shells during retrieval.
Future leakage may also result from the residual waste that remains in the tanks following
retrieval; the residual may amount to one percent or more of the current waste inventory. If
the residual cannot be removed it also eventually could leak into the soil. The soil
contamination resulting from historical tank leakage and any future leakage because of the
mechanisms noted above eventually will migrate downward through the vadose zone to the
groundwater unless mitigative actions are taken.

TWRS is investigating a number of options to mitigate past and potential future leakage from
the single-shell tanks. Systems engineering principles are being applied to this effort.
Mission analysis supports early decision making by clearly defining the program objectives
and evaluating the feasibility and risks of achieving those objectives. This report identifies

iv
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the initial conditions and acceptable final conditions, defines the programmatic and physical
interfaces and constraints, estimates the resources to carry out the mission, and establishes
measures of success. The results of the mission analysis provide a consistent basis for
subsequent systems engineering work.
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1.0 INTRODUCTION

This document provides an analysis of the leakage mitigation mission applicable to past and
potential future leakage from the Hanford Site’s 149 single-shell high-level waste tanks. This
mission is a part of the overall mission of the Westinghouse Hanford Company (WHC) Tank
Waste Remediation System (TWRS) division to remediate the tank waste in a safe and
acceptable manner. The following is the mission of the Tank Waste Remediation System
program,

Store, treat, and immobilize highly radioactive Hanford Site waste (existing and future
tank waste and the strontium and cesium capsules) in an environmentally-sound, safe,
and cost-effective manner.

The scope of the TWRS includes project and program activities for receiving, storing,
retrieving, treating, and disposing onsite, or packaging for offsite disposal, all Hanford Site
tank waste. Hanford Site tank waste includes the contents of 149 single-shell tanks (SSTs)
and 28 double-shell tanks (DSTs), plus any new waste added to these facilities, and all
encapsulated cesium and strontium stored onsite and returned from offsite users. Within the
TWRS function of "Manage Tank Waste," is the function entitled "Store Waste," which
reads as follows.

Contain and monitor SST waste, waste in miscellaneous tanks, and cesium and strontium
capsules. Receive, contain, and monitor DST waste and in-process waste. Define and
initiate action for mitigation/resolution of safety issues.

Waste is currently being received, contained, and monitored. This will continue until all
waste is removed for final processing.

Also within "Manage Tank Waste," is the following function entitled "Retrieve Waste."

Remove tank waste from SSTs, DSTs, and miscellaneous tanks, and remove the cesium and
strontium capsules from storage for transfer to other facilities. Wastes to be removed
from the tanks include liquids, saltcake, sludges, slurries and solids (e.g., failed
equipment, concrete, rocks, lead bricks, samarium balls, and cobalt slugs). Solids will be
removed only to the extent necessary to prevent interference with the retrieval of other
wastes or as required to allow completion of closure activities.

Waste retrieval has been initiated. Sufficient waste will be removed to allow closure
without further removal of material.

Historical data indicate 67 of the SSTs have leaked a portion of their contents into the
surrounding soil. The primary approach currently envisioned for retrieval of the SST waste
is hydraulic sluicing. The sluicing operations typically will add some level of working liquid
to the tank to mobilize the solidified saltcakes and sludges. The design life of the tanks has
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expired and the integrity of the tank containment boundaries is in question. Concerns exist
regarding additional leakage that may result from the driving head and fluid dynamic forces
impacting the tank shells during retrieval. Future leakage may also result from the residual
waste remaining in the tanks following retrieval; the residual may amount to 1 percent or
more of the current waste inventory. If the residual cannot be removed, it also eventually
could leak to the soil.

The soil contamination resulting from historical tank leakage and any future leakage due to
the mechanisms noted above will eventually migrate through the vadose zone to the
groundwater unless mitigative actions are taken. Upon completion of waste retrieval, the
SSTs will transfer to the TWRS Manage System Generated Waste & Excess Facilities
(MSGW & EF) function, which reads as follows.

Manage waste and excess facilities generated during the process of remediating TWRS
tank waste. Activities to be managed include immobilization of the [low-level waste] LLW
components, disposition of liquid and gaseous effluent, as well as solid waste and excess
Jacilities, and the disposition of reusable materials.

This effort includes management of miscellaneous wastes and processing to transfer failed
equipment like pumps and melters to the organization responsible for ultimate disposal.
This activity will terminate when all tank waste is remediated and all excess facilities have
been turned over to the site-level Deactivate Facilities function (4.1) for final cleanup and
closure.

The function Disposition Excess Facilities within MSGW & EF includes preparing SSTs for
final closure. One of the constraints in achieving "Closure-Ready SSTs" will be the tank
system closure requirements of Washington Administrative Code (WAC) 173-303-640(8),
which includes removal or decontamination of contaminated soils as best as can be achieved
practicably. Also, closure activities must meet all requirements in WAC 173-303-610. 1t is
important to note that the acceptance levels of removal of residual waste in the tank and soil
contamination required to achieve "closure readiness” have not been established. Based on
the lack of definitive acceptance levels, the assumed TWRS mission will be to take a
best-as-practicable approach.

The TWRS program recently issued DOE/RL-92-60 Rev. 1, Tank Waste Remediation System
Functions and Requirements. Mitigation requirements for SST leakage are invoked by three
TWRS fourth level functions: (1) Store Waste, (2) Retrieve Waste, and (3) Disposition
Excess Facilities. Accordingly, the TWRS has established the SST leakage mitigation
mission. The mission analysis documented herein results in the following mission statement:

Confine past and any future tank leaks, and remove resultant soil contamination to a level
allowing closure of the single-shell tank farms in a safe and cost-effective manner.




WHC-SD-WM-MAR-001, Rev. 0

The TWRS program has undertaken an effort to evaluate options to fulfill this mission.
Options may include subsurface barriers, soil flushing, and excavation.

Systems engineering principles are being applied to this effort in accordance with the
Department of Energy (DOE) Order 4700.1, Project Management System. The systems
engineering process is a sequence of activities and decisions that transform an identified
mission need into a set of performance parameters and a preferred system configuration.
The purpose is to ensure that the product meets the program objectives, satisfies the
functional requirements, operates effectively in the intended environment, and demonstrates a
level of performance and reliability that justifies the investment. Systems engineering
includes the engineering required to define the system performance parameters and the
configuration to best satisfy the program objectives; planning and control of technical tasks;
integration of engineering specialties; and management of the design effort to meet cost,
schedule, and technical objectives.

1.1 PURPOSE
Mission analysis is the first step in the systems engineering process. Mission analysis
supports early decision-making by clearly defining the program objectives and evaluating the
feasibility and risks associated with achieving thosc objectives. The results provide a
consistent basis for subsequent systems engineering work (e.g., functional analysis,
requirements definition, parametric analysis).
1.2 SCOP»
The mission analysis has the following elements.

e Expand and refine the mission statement.

¢ Identify the mission goals or objectives.

¢ Identify the initial conditions and acceptable final output conditions.

o Define the boundaries (i.e., programmatic and physical interfaces) and constraints.

e Estimate the resources needed to carry out the mission.

e Establish criteria to determine the extent to which the problem will be solved (i.e.,
measures of success).

¢ Identify additional information needed.

® Assess the mission feasibility.
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The mission analysis will be updated throughout the systems engineering process, as
required.

1.3 BACKGROUND

The SSTs contain neutralized waste from fuel reprocessing in the form of sludge, saltcake,
and liquid. The sludge consists of the solids (hydrous metal oxides) precipitated from the
neutralization of acid waste before being transferred to the SSTs. The saltcake consists of
the various salts formed from the concentration of alkaline waste by evaporation. The liquid
waste exists as both supernatant and interstitial liquid. Saltcake is over 80 percent sodium
nitrate. The liquid in the SSTs is called supernatant and is composed mainly of sodium
nitrate and nitrite, sodium aluminate, and water. All of the waste is highly alkaline.

Many of the SSTs are assumed to have already leaked. Reasons for the leaks vary and many
are unexplained. The carbon steel liners in the SSTs have sustained significant corrosion
damage (Hauptmann and Carlos 1993, Leach and Stahl 1993b). Some tanks are suspected to
have leaked because of nitrate-assisted, through-wall, stress-corrosion cracking of the liner.
Pitting of the liner has occurred as a result of maintaining liquid levels static. High
concentrations of dissolved carbon dioxide occur locally at the air-liquid interface resulting in
a low pH condition. The effect is particularly severe in the meniscus. General corrosion
resulting from the increasing chemical concentration (stabilization) of the waste has been
equally damaging. Buckling of the liner on the tank bottom occurred in a number of SSTs in
aging waste service. Seepage between the liner and concrete encasement was heated until the
vapor pressure was greater than the hydrostatic head, lifting the bottom liner. Some tanks
were known to leak right away because of rapid changes in operating temperature and the
resultant stresses on the tank liner. There probably have been additional leaks that were
undetected because of the nature of the SSTs’ design and instrumentation.

Waste previously has been retrieved from the SSTs in two major campaigns from 1952 to
1957, and from 1962 to 1978. The purpose of these campaigns was to recover uranium from
the sludge, free up tank space, and remove radioactive cesium and strontium. The sludge
was dislodged and dissolved by sluicing it with large volumes of water, allowing it to be
pumped to the surface. The retrieved sludge had only been stored a short period of time and
was relatively soft and uncompacted. The campaigns were successful, given the equipment
failures that occurred and process limitations. Sluicing was stopped on two occasions
because of tank leaks.

Past-practice sluicing was identified in the TWRS National Technology Workshop

(Anttonen 1992) held in June 1992 as one of the reference methods for retrieving the
remaining SST waste. Using a long-reach manipulator arm with end effectors was the other
alternative recommended. However, the waste form differs somewhat from that encountered
during previous sluicing campaign:, and the effectiveness of future sluicing is uncertain.
Two-thirds of the current SST inventory is saltcake that was not present in the earlier
campaigns. Some SSTs are known to contain layers of hardened sludge. Alternate retrieval
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technologies that use less water are being evaluated for difficult to retrieve waste. Use of
weak acids (e.g., oxalic acid) is being considered to soften hardened sludge.

The design life of the SSTs has expired and more leaks are anticipated. Contaminants in the
leaked waste can migrate through the soil. Mass transport in the vadose zone occurs by
advection, diffusion, and dispersion. Advection is movement in the direction of flow with
the concentration being unchanged. Dispersion is mixing along the path of travel because of
transverse velocity components and nonuniformity of the longitudinal velocity component.
Diffusion is mixing resulting from random molecular motion and occurs independently of the
velocity field. Advection is typically the dominant mode of transport near the surface
because of the infiltration of moisture from precipitation.

The rate of transport depends on the soil moisture recharge rate and the waste chemistry, soil
properties, and subsurface geology. Adsorption of contaminants onto the soil particles can
occur. Adsorption is affected by a variety of chemical reactions or processes including

(1) adsorption site density per unit area of adsorbent, (2) binding site strength or affinity,

(3) total amount of dissolved adsorbate available for interaction with the adsorbent surface,
(4) speciation of the adsorbent (oxidation state and complexation state), and (5) the
concentrations of competitive adsorbates. Mass transport can also depend on solubility.

Low solubility of a species will limit its dissolved concentration and reduce its mobility.

A measure of the mobility of a particular contaminant is its distribution coefficient, K,.
Distribution coefficients vary with the soil properties and the general chemical environment
(i.e., alkaline, acidic, or organic). Values determined under a given set of chemical
conditions are only applicable to systems with similar conditions. The rate of transport can
change significantly if the conditions are altered, unless the changes do not affect adsorption.
Hanford-Site-specific adsorption data for different chemical environments is reported in
Ames and Serne (1991), and Cantrell and Serne (1992). Highly mobile species (e.g., *H,
%Tc, and NO,) have distribution coefficients on the order of 0 - 1 mL/g and essentially move
with the groundwater. Less mobile contaminants (e.g., '*’Cs and »°Pu) have distribution
coefficients that are greater than 100 mL/g, indicating they are readily sorbed onto the soil
particles. Computer modeling can be used to predict the movement of contaminants from
tank leaks. However, the accuracy of the results is affected by the uncertainty in the input
parameters.

Some components of the SST waste are hazardous waste as defined in the Resource
Conservation and Recovery Act of 1976 (RCRA) and/or the Washington Administrative Code
(WAC) 173-303, "Dangerous Waste Regulations.” The SSTs are classified under RCRA as
treatment, storage, and disposal units that must meet certain operating and closure
requirements. The SSTs lack secondary containment and do not meet current interim status
standards. Leaking or unfit-for-service tanks must be removed from service, and sufficient
waste be removed within 24 hours to prevent further release, or at the earliest practicable
time. An interim stabilization program is ongoing to reduce the waste volumes and remove
all the SSTs from liquid storage service. Free liquid is pumped out to the extent possible to
minimize the potential environmental impact in the event of a tank leak. The Hanford
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Federal Facility Agreement and Consent Order (known as the Tri-Party Agreement) (Ecology
et al. 1992) establishes a schedule of interim stabilization for the SSTs that constitutes an
agreement as to the "earliest practicable time." The Tri-Party Agreement also requires that
the SSTs be closed in accordance with the closure and post-closure requirements of WAC
173-303-610. The Tri-Party Agreement also requires 99 percent waste retrieval, subject to
cost and radiation exposure considerations.

Waste will continue to be stored in the SSTs until it is retrieved. Partial retrieval of the
waste in tank 241-C-106 is planned for October 1997 to resolve the high-heat safety issue
(milestone M-45-03A). The waste in the remaining SSTs will be retrieved beginning in
December 2003 (milestone M-45-05-T01) and continuing until September 2018

(milestone M-45-05). Closure of all the SSTs will be completed by September 2024
(milestone M-45-06). Waste from the SSTs will be separated into low-level, and high-level
and/or transuranic fractions. The low-level waste will be immobilized by vitrification and
disposed of on the Hanford Site. The high-level/transuranic waste will be vitrified, placed in
interim storage, and later shipped offsite for disposal in a geologic repository. Custody of
the empty SSTs will then be transferred to the Environmental Restoration Contractor (ERC),
which has responsibility for closure.




WHC-SD-WM-MAR-001, Rev. 0

2.0 MISSION ANALYSIS RESULTS

Following are the results of the mission analysis. A problem statement or mission need was
first developed, and mission objectives identified. The mission analysis was then conducted
to a level of detail appropriate to the mission objectives.

2.1 MISSION STATEMENT

The Hanford Site SST farms are being operated and will be closed as interim status
treatment, storage, and disposal units in accordance with WAC 173-303, which also invokes
RCRA as promulgated in 40 CFR 265 Subparts F through R. Further, the closure standards
of WAC 173-303-610 will also apply according to Section 5.3 of the Tri-Party Agreement.
The general closure : juirements are in accordance with WAC 173-303-610, Item (2)(a),
which states:

(2) Closure performance standard. The owner or operator must close the facility in a
manner that: (a)(i) Minimizes the need for further maintenance, (ii) Controls, minimizes
or eliminates to the extent necessary to protect human health and the environment,
postclosure escape of dangerous waste, dangerous constituents, leachate, contaminated
run-off, or dangerous waste decomposition products to the ground, surface water, ground
water, or the atmosphere; and (iii) Returns the land to the appearance and use of
surrounding land areas to the degree possible given the nature of the previous dangerous
waste activiry.

A closure plan is scheduled to be submitted to the Washington State Department of Ecology
(Ecology) by November 2004 as specified in milestone M-45-06-T01 of the Tri-Party
Agreement.

Tank wastes have been released to the ground from leaks from SSTs and associated transfer
lines, and other miscellaneous spills. Sixty-seven SSTs are assumed to have leaked a total
volume of approximately 2,271 to 3,407 m® (600,000 to 900,000 gal) (Hanlon 1993). In
addition to the 67 assumed leaking tanks, at least 378 m® (100,000 gal) of liquid wastes are
estimated to have been released to the ground as a result of unplanned releases and spills.
The information available for these releases and spills indicates generally low levels of
radioactivity. Several studies (Lowe 1993, Schmittroth 1993) have indicated that the
contaminants present in this volume of leakage could cause violation of groundwater quality
standards, once the contaminants migrate down through the vadose zone to the groundwater.

The Hanford SST tank farms were constructed durihg the period from 1943 to 1964.
Retrieval of waste from the SSTs currently is scheduled for a fifteen-year campaign
beginning in 2003 and ending in 2018, except tank C-106, which is planned for retrieval in
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1997 to provide a demonstration of retrieval technology. Accordingly, the SSTs will be as
old as 60 to 75 years at the initiation of retrieval, depending on the sequence for individual
tanks.

The primary approach currently envisioned for retrieval of the SST waste is hydraulic
sluicing. The sluicing operations typically will add some level of working liquid to the tank
to mobilize the solidified saltcakes and sludges. The design life of the tanks has expired and
the integrity of the tank containment boundaries is in question. Concerns exist regarding
additional leakage that may result as a result of the hydraulic head and fluid dynamic forces
impacting the tank shells during retrieval. The robotic arm-based confined sluicing method
for retrieval probably would reduce the chances of leakage; however, leakage during
retrieval may still occur in areas where the tank containment structure has deteriorated

significantly.

The concemns of environmental impact because of migration of the contaminants that have
already leaked from the tanks and the potential for additional leakage during retrieval have
led to establishing the leakage mitigation mission. The concerns are summarized by the
following problem statement.

Minimize soil contamination and prevent contamination of the groundwater due to leaks
Jrom SSTs.

The TWRS functions and requirements document requires waste retrieval from the SSTs and
preparation for final closure. The level of removal of residual waste in the tanks and
removal of soil contamination in order to achieve "closure-ready” SSTs has not been defined.
Regulatory requirements indicate that residual waste and soil contamination will need to be
removed to the extent practicable (i.e., a best available technology approach). The TWRS
program is continuing to evaluate options and technologies to achieve the most effective
cleanup levels. The mission statement for tank leakage mitigation program is

Confine past and any future tank leaks, and remove resultant soil contamination to a
level allowing closure of the single-shell tank farms in a safe and cost-effective manner.
2.2 MISSION OBJECTIVES

The mission objectives of tank leakage mitigation, based on the aforementioned, are the
following.

1.  Minimize the spread of soil contamination that has resulted from past tank leakage and
prevent contamination of groundwater.

Several basic options may be useable to mitigate this environmental threat: (1) installation of
subsurface barriers in conjunction with soil flushing, (2) soil flushing alone, and (3) soil
excavation. The TWRS program is evaluating these options.
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2.  Minimize soil contamination that may occur during tank waste retrieval by
implementing confinement around tanks that may leak during retrieval operations.

Prevention of new leakage during retrieval is considered to be one of the most effective
methods of supporting the overall leakage mitigation mission. This is primarily because of
the high cost of removing contamination from soil and the risk and worker exposure that
would result from these operations. Close-coupled subsurface barriers are under evaluation
to serve this need. Also, a stand-off barrier system may be applicable for tank farms in
which a number of tanks have already leaked or are suspected of leaking during retrieval.

3. Remove soil contamination resulting from tank leakage to a level that will allow final
closure.

Soil contamination caused by past and future leakage will need to be removed to a level
supporting final closure of the tank sites. Ecology (Anderson, 1993) has stated the following
position regarding soil cleanup following retrieval of tank waste if subsurface barriers are
installed.

A tank farm can be closed as a landfill provided that it is cleaned up down to the
waste barrier. The site will be required to be cleaned up whether or not there is any
evidence of leakage during retrieval operations.

The position taken by Ecology on this question indicates strong regulatory resolve to remove
- as much contamination as possible from the soil surrounding the tanks following retrieval.
The ultimate level of removal probably will be a point of negotiation with Ecology and the
U.S. Environmental Protection Agency (EPA) as part of the closure plan approval process.
Soil flushing and excavation are two potential options to decontaminate the SST sites as
required, and are under evaluation.

The TWRS program is continuing a number of activities to develop capability to meet the
mission objectives. This is reflected in the recent revision to the Tri-Party Agreement,
which incorporates Milestone M-45-07, "Complete Evaluation and Demonstration Testing of
Sub-scale Barriers" (September 1997). Near term activities to evaluate subsurface barriers
and other alternatives for SST leakage mitigation are established by Tri-Party Agreement
Milestone M-45-07A (September 1994), which follows:

Complete a feasibility study of barriers to accomplish the following:

(1)  Estimate the potential environmental impact of waste storage and retrieval
activities without the application of barriers.

(2)  Establish functional requirements of barriers to minimize the impact
associated with the waste storage and retrieval activities.
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(3)  Evaluate the application of existing subsurface barrier technologies to meet
Junctional requirements of barriers and the potential reduction in
environmental impacts from the application of barriers to SST waste storage
and retrieval activities.

The approach will be to evaluate subsurface barriers along with other mitigation options in
terms of reduction in environmental impact and cost. The evaluation will be used to support
an initial decision regarding further development of the necessary technologies. Those
concepts showing promise will be further developed to support possible subsequent
implementation. A final decision on implementation will be made on a tank or tank-farm
specific basis, i.e., one or more different technologies may be used in a given tank farm
depending on a number of parameters.

2.3 INITIAL CONDITIONS

Initial conditions for the tank leakage mitigation mission are shown in Table 1. These
establish the current programmatic and physical state of the system on which the mission is
to be performed. The initial state is described in terms of the system’s major topics, or
significant system attributes or variables to be considered for treatment by the mission.
References to sources that contribute further details are provided. Additional information
needed to further define the initial conditions is listed.

2.4 FINAL CONDITIONS

Final conditions for tank leakage mitigation mission are shown in Table 2. These establish
the programmatic and physical end state to be achieved by execution of the mission. The
final conditions are described in terms of the end-state system’s major topics. The end-state
major topics identify the desired status of significant system attributes or variables that were
treated by the mission. Stakeholder values were considered in selecting the end-state major
topics. Discussion is included that relates the final conditions to the mission objectives.
References to sources that contribute further details are provided. Information needed to
further define the final conditions is listed.

2.5 INTERFACES

There are both programmatic and physical interfaces. Programmatic interfaces originate
from agencies that have authority to impose constraints on the mission development process
and the end products. Programmatic interfaces are described in Table 3 and the sources of
constraints are shown. Physical interfaces are those entities through which the mission
receives or transfers information, materials, or energy outside the mission. Physical
interfaces for tank leakage mitigation are described in Table 4.

10
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2.6 MISSION RESOURCES

Determination of mission resources is based on the mission initial conditions, final
conditions, and programmatic and physical interfaces described earlier.

Key WHC Organizati

Barrier Demonstration & Retrieval Systems Engineering
SST Retrieval Engineering

SST Retrieval Projects

Retrieval Program Office

TWRS Technology Integration & External Interface
Environmental Technology & Assessment
Geosciences

Groundwater Well Services

Regulatory Analysis

Waste Characterization

Waste Tank Upgrades Support

Tank Farms Operations & Maintenance

Solid Waste Disposal

Liquid Waste Disposal

Operations Site Services

Site Planning

Procurement

Transportation

Packaging & Shipping

11




WHC-SD-WM-MAR-001, Rev. 0

¢ Health Protection
e TWRS Safety Analysis
e Waste Tank Safety Assurance
¢ Environmental Protection
e Quality Assurance
Other Key Organizati
¢ Bechtel Hanford
e Kaiser Engineers Hanford
e Pacific Northwest Laboratory

e DOE(includes the Office of Waste Management and the Office of Technology
Development)

» U.S. Department of Energy, Richland Field Office (RL)
e Ecology

e EPA

¢ Program management
e Systems engineering
¢ Project engineering (includes change control)

e Mechanical engineering (includes remote systems/robotics and heating,
ventilating, and air conditioning)

¢ Instrumentation and controls systems
¢ Electrical engineering
¢ Civil/structural/architectural

e Well drilling

12
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Geology

Chemistry

Radiological engineering
Waste handling, packaging, and shipping
Regulatory analysis
Permitting

Health protection

Safety analysis

Quality assurance
Procurement
Construction

Operations (includes readiness review and startup)

Required Technologies

Construction methods for installing barriers around and underneath SSTs
Systems to verify barrier emplacement and integrity
Leak detection capability to monitor barrier performance

Vadose zone and/or groundwater monitoring to demonstrate compliance

Technology Development Tools

Small-scale barrier or barrier feature testing

Barrier scale-up by mathematical modeling, parametric studies, and sensitivity
analysis

Tank leak modeling

Program support by offsite laboratories and engineering service contracts

13
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Program Funding

Waste Retrieval Program-specific detailed planning is performed annually and documented in
the multi-year program plan (MYPP) and fiscal year (FY) work plan. The MYPP develops
the plans, schedules, and estimated costs of achieving the goals and objectives for the
programs in each mission area. This development expands on the top-level technical logic to
produce programmatic logic diagrams that support the current year planning basis.
Descriptions of the technical requirements, interrelationships with other programs and
activities, and the actions required to accomplish the program’s workscope are included. The
MYPP defines the technical basis for the program. Activity data sheets (ADSs) with
supporting information are developed as attachments and provide the definition of the
program cost and schedule. The fiscal year work plan details the workscope to be
accomplished for the current year based on planning guidance or funding authorized by the
Department of Energy, Richland Field Office (RL).

The current FY 1994 budget for the tank leakage mitigation program is to be determined.
The overall funding required to complete this activity and satisfy the Tri-Party Agreement
milestone M-45-07 is estimated to be determined.

2.7 MEASURES OF SUCCESS

Stakeholder values and expectations for interim storage of tank wastes and waste retrieval
were assessed. Top-level categories of performance measures were identified. Measures of
success within these categories were developed relative to the program mission and its
objectives. The measures of success are listed in Table 5. When prioritized and further
quantified, the measures of success provide a basis for evaluating and comparing alternatives.

2.8 ADDITIONAL INFORMATION NEEDED

Additional information that is needed to execute the mission and satisfy the goals and
objectives has been identified. This missing information generally is related to (1)
availability of resources, (2) completeness or correctness of source documents, (3)
applicability of constraints or requirements, and (4) consistency of stakeholder values. A
summary of the information needed is provided in Table 6.

2.9 MISSION FEASIBILITY

A large number of uncertainties exist with regard to tank leakage mitigation in the overall
cleanup of the Hanford Site. Many of these can be resolved through continued dialogue with
Ecology and further study of the SSTs and characterization of the waste therein. Questions
about specific technologies can be addressed by carefully examining the engineering
fundamentals. The decision to proceed with technology development will be determined by a

14
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feasibility study to be completed in September 1994. Testing of specific technologies will be
based on the results of the feasibility study. The cost of demonstration testing alone will be
significant. The high cost of barriers in general may preclude their use altogether. Waste
retrieval alternatives and site cleanup options, including the use of barriers to protect the
environment, need to be evaluated.

15
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Table 1. Initial Conditions for Tank

Leakage Mitigaiion.

Refereace

"Addn T o eded

ok Desica - The SSTs are constractod of romforced conoreis with welded carbon slecl '

Tiners on the botiom and sides 10 contain the liquid wasic. There are 133 SSTs classified
a3 100-scrics tanks. Tanks in this series are 22.9 m (75 ) in diameter with dome tops
and located on 30.5-m (100-t) centers. Tank volumes are cither 1.9, 2.8, or 3.8 million
L (500,000, 750,000, or 1 million gal). Thesc tanks have a minimum of 1.8 m (6 ft) of
MWmmmdnmmmmd!ISbﬂjnmb

51 ft). The other 16 SSTs sre classified as 200-scrics tanks. These tanks are vertical
cylindulﬁ.lmmﬁ)idi-nﬂuvihﬂuwlmdlouhdmls}m(so-ﬂ)m.
Tank capacitics are all 3.7 million L (55,000 gal). The tanks have a minimom of 3.7 m
(lZﬁ)ofioilwvermdlbdovlgrdeinveneknﬁmof&!mmﬂy Design of the
ssr-umwawmrmrm&dmmmm,vmz
Desigr Description, WHC-SD-WM-ISB-001.

Leach and Stabl, 19936

i

TlnkAmcment-Tllel49SSTlmgmupedh12mkfmof4loltmuch.
located in the 200 East snd West Areas. The 1.9 million- and 2.8 million-L (500,000
and 750,000-gal) tanks originally were arranged in cascades of three, four, or six tanks
30 that when the first tank in a cescade filled it overflowed to the next tank, and 50 on.
Much of the overflow piping between tanks Iater was removed because of froquent
plugging. Tsak farms with this arrangement include 241-B, 241-BX, 241-BY, 241-C,
241-8, 241-T, 241-TX, 241-TY, sod 241-U. The 3.8 million-L (1 million-gal) tanks arc
in the 241-A, 241-AX, and 241-SX tank farms. The 208,000-L (55,000-gal) tanks are
arranged in groups of four in the 241-B, 241-C, 241-T, and 241-U tank farms.
AWMMSS'TIEWhWﬁeTMRMWMW
Basis, Volume 2: Design Description, WHC-SD-WM-ISB-001.

Leach and Stahl 1993b

Tank Farm Facilities - Ancillary equipment associated with the tank farms was used for
transferring waste between the tanks. The oquipment consists of transfer lincs, diversion
m.vmm,mm,mwmm.mmm. Most of
the trensfer lincs are now unusable. Active use of the SSTs ceased in November 1980.
Only stabilization and isolation activities have occurred since. Each tank farm is isolated
from active facilitics as s unit, along with #ts associsted diversion boxes. The tanks
themselves remain undisturbed. Transfer lincs are isolated et the nearest diversion box,
and utilitics are disconnected near the main supply. In-tank equipmer in the risers is
Mhpbewhacpmﬁk,bﬂwmhcquhmeﬁﬂﬂobﬂuﬂsmeiﬂmw
cannot be sealed is removed. The tanks contain instrumentstion 1o monitor liquid level,
specific gravity, and temperature. The tanks are cither actively or passively ventilated.

Leach and Stahl 1993b

¢ Verify the accuracy of drawings showing the locations of
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Table 1. Initial Conditions for Tank Leakage Mitigation.

Refqeqee

Auwla:,urﬂwmrudevm,mduduhonmﬁonmmmlbﬁmh )

ventilstion systems 10 monitor releases to the cavironment. Ventilation equipment and
associated instrument controls filter the supply and exhaust, and maintain the tank under a
personne] access to the tank farms oa a limited scale. Dry wells located within the tank
farms monitor the 30il for radioactivity and serve as a leak detection systern. The dry
wells extend below the bottoms of the tanks to a depth of 12. to 45.7 m (40 to 150 R).
Some tank farms also have horizontal dry wells that run approximately 3.0 m (10 ft)
beneath the tanks. The tank configurations snd locations of support equipment and
facilitics for cach of the tank fanms is shown in Hanford Site Tank Farm Facilities Interim
Safety Basis, Vobeme 2: Design Description, WHC-SD-WM-ISB-001.

Tank Leaks - Sixty-seven of the SSTs have leaked a total of 2.3 million %0 3.4 million L
(600,000 to 900,000 gal) of waste. Miscellancous spills and unplanned releases account
for an additional 38,000 L {10,000 gal) of leaked waste. The SSTs that have leaked and
the lesk volumes are listed in Tank Farm Surveillance and Waste Siatus Summary Report
Jfor November 1993, WHC-EP-0182-68. Criteria limits used % determine whether a tank
is possibly leaking are provided in Waste Storage Tank Suatus and Leak Detection
Criseria, WHC-SD-WM-TI-357.

Drywells are provided to quantify centamination from tank leaks. The basis for the dry
well monitoring frequency is described in A Scientific Basis for Esiablishing Dry Well-
Mongoring Frequencies, RHO-ST-34. If a lesk is suspected, additional dry wells may be
instalied and the moaitoring frequency increased to better characterize the leak and follow
its movement. The exact geometry of a leak plume is nat predictable. The general
sbsence of finer-grained sediment in the 200 East Arca results in greater downward
migration because of gravitational cflects. The preseace of finer sediment layers in the
200 West Area icnds 10 spread liquids horizontally because of capillary action.

Volumes of contaminated soil resulting from past SST Jeaks are estimated in Table J1-2
of Tank Waste Technical Options Report, WHC-EP-0616. These are based on
characterizing the spread of radioactivity in the leak from tank 241-T-106.

Boomer et al. 1993
Hanlon 1993

Issscson and
Gasper 1981

WHC 1993

® Recvaluate the volume of past leaks and betier identify the
lesk mechanism.

¢ Determine the extent $0 which the soil colomn has been
contaminated by past leaks.

¢ Develop the feak source term as seea by barriers.

Structural Integrity - Surface live, static and dynsmic soil, desd, and hydrostatic and
hydrodynamic loads are carried by the reinforced-concrete tank dome and encasement.
Limits on tank dome loading and temperature of the concrete encasement are provided in
Operating Specifications for Single-Shell Waste Siorage Tanks, OSD-T-151-00013. The
SSTs were all designed and constructed before the development of plant standardized
scismic design criteria and were built to the codes and standards in effect at the time.
Only tanks in the 241-A and -AX tank farms have been scismically cvalusted to » 0.25-g
impose loadings on the SSTs beyond the original design eavelope.

Boyles 1992
Leach and Stahl 1993b

¢ Develop in-depth, state-of-the-art structural acceptance
criteria for the SSTs, and perform rigorous analysis for both

0 "A3d ‘TO0-IVIN-WM-AS-DHM
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Table 1. Initial Conditions for Tank Leakage Mitigation.

Tank Waste

Wmuhrmmmmmmmymﬁr
November 1993, WHC-EP-0182-68. The total volume of drainsble fiquid in each tank is
m;m;mumkuvm«wmmmdm
imterstitial liquid in the siudge and/or saltcake. A total of about 140, “Uion L
mmﬂling-nofm“mhmzssrc;m“nﬁnionL(umimunnm
Me,9lminhl.().4millionnl)mnuuke,nd2.3milliunL(6m,(!l)ul)m
supernate. An estimated 23 million L (6 million gal) of drainable interstitial liquid is
present in the SST studge and sakicake.

Hanloa 1993

Chemical Composition - The SSTs contain primarily inorganic waste. Sludge consists of
menﬂs@ydmnuﬂoxﬂu)wipwmmmﬁnﬁmdnﬂwwhfm
being transferred to the SSTs. Saltcake consists of the various salts formed from the
evaporstion of alkaline waste. Salteake is primarily (~93 wt'%) sodium nitrste (NaNO))
and sodium nitrite (NaNO,). On transfer of the cvaporator slurry into the SSTs, some of
the salt precipitated with the sludge. Roughly 50 percent of the reported siudge volume
is saltcake. Liquidwmeximuwpcmleoﬁ:mﬁiﬁdliquidh!hcunh.

Small amounts of plant solvents were entrained during fuel reprocessing. Waste-soluble
mpkxi;mmdwboxylienidsnddedhﬁnﬂ?lmfncﬁouﬁwmmh
some SST wastes. Alisﬁuohllnmudioacﬁvechemiuhhownhhvebemmedu
pm&mﬁmpm-ﬂnmfxﬂiﬁecmunlfenedwmhwhhubm
Whhmmdmvsdmﬂafwhmmmw
Operations (I944-1980), WHC-EP-0172. Specific chemicals that may have been
transferred to the SSTs and that appear on the "Dangerous Waste Sources List,”

WAC 173-303-9904, include carbon tetrachloride, methylenc chloride, hexone, acctone,
and ethyl cther.

0 ‘A9 ‘100-4VIN-INM-dS-OHM
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Table 1. Initial Conditions for Tank Leakage Mitigation.

A e tmeiite (TRAC) s sre T mwost camprebensive #ct of radioauciide 40

chemical data available. The TRAC code was designed 1o provide stable chemical data to
mmﬁm»muwmmgmmmmmm
thwmm.anmdmmm
w.mmﬂrmm,wm,w. Washingion (HDW-EIS),
DOE/EIS-0113. The HDW-EIS chemical compositions of diffcrent tank wastes were
marmm-dmmwmm,um.w
pumber of waste sample analyses. The HDW-EIS lists estimated average composition of
SST wastes after the compliction of jet pumping . This was broken into individual tank
hessrmmnmk-by-mkhdsilpmvidedhhblem&rdmnﬂnhl
Options Report, WHC-EP-0616.

Chemical jons (c.g., oxidati suction, lization, ipitation) and radiolysis
mMmﬁﬂmdﬁthﬁemmmwm
different physical and chemical propertics. Analyses of recent core sampies are being
mdww&hﬂnwmmﬁm.oﬂyﬂdmessrumbeenmmw
date

...u.l. = S

DOE 1987
Jungficisch 1984

Kiem 1990

. Gnmlbesst‘wm

M&M~mwmﬂehvmyofﬂnsﬂlkhudm
caq)\lzrmoddimofﬂnwfud. The TRAC code distributed the radicouclides
mvmufmdulbmdmwmmufmﬁmmmmm
chemical solubilities. The radionuclide values, with the exception of **Sr and '”’Cs, are
consistent with those of Hanford Definse Waste Disposal Alternatives: Engineering
WMM&:HMWWM”&WMGW.
RHO-RE-ST-30P. The ™St and '¥'Cs inveatorics arc consistent with information in the
Integrated Dasa Base for 1991: U.S. Spent Fuel and Radioacti Waste I vies,
W,MW,N&RQ—M. The radionuclide inventory of the SSTs
thTﬁMdTMMTMWW,WHGBPMIG.

Boomer ct al. 1993

DOE 1991

RHO 1985

o Characterize the SST waste.

Interim &bﬁnﬁm—mmﬁnﬁmhmepmsdm“mﬂw
wuefmnss’rnpncﬁedmmhiniuﬂnmhmmﬁinpdhcmuut
begins to leak. mﬁqnﬂwmhmdwamwmm.ndﬁm
there to a DST that contains compatible waste. Following interim stabilization, an SST
will contain less than 11,000 L (5,000 gal) supcmaie and less than 110,000 L

(50,000 gal) total drainable liquid. Onc bundred six SSTs have been interim stabilized to
date. Tmummmhnﬁﬁﬁmwufakmmmd
Waste Siatus Summary Report for November 1993, WHC-EP-0182-68. The schedule for
mhﬂmﬁmdumhhm:(mfumkulc-lmkufmhhﬂ:
Tﬁmmmmummwwmmnmm.

Ecology et al. 1992

Hanloa 1993

o Monitor the progress of interim stabilization.
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milestone M-45-03A (o initiste sluicing of the waste in tank 241-C-106 (October 1997),
and interim milestones under M-45-05 to initiate retricval of waste from the remaining
SSTs [December 2003 (M-45-05-T01) to September 2017 (M-45-05-T19)].

Table 1. Initial Conditions for Tank Leakage Mitigation.
Tank Waste Watch List ]m-M-mssrlhveheaMﬁduvﬁﬁﬂmh. Conditions Hanlon 1993 ©  Characicrize the waste in the watch List tanks.
(cont’d) in these tanks could lead to worker (onsite) or offsite radiation exposure through an
uncontrolied release of fission products. There are four categories of safety issues: Public Law 101-510, © Pvaluste the safety of berricr installation and operation.
Section 3137
o Tanks containing more than 1000 g-mol of ferrocyanide (20 SST3),
. Tmmmmwuwmmmu
flammability timit (17 SSTs),
© Tanks contsiniog concentrations of organic salts more than 3 wt% total organic
carbon (9 SST9),
¢ Tanks with high heat joads (more than 40,000 Baw/hr) (10 SSTs).
Tanks with safety issucs arc listed in Tank Farm Surveillance and Waste Satus Summary
Report for November 1993, WHC-EP-0182-68. Some SSTs have more than one safety
issue. stm&mamﬂnh-‘qkmmmm
Waste Retricval Waste Retricval Program - The scope of the Waste Retrieval Program and its infegration WHC 1993b None
with other clements of the TWRS Program is described in Integrated Retrieval Program
Plan, WHC-SD-WM-PLN-067. The strategy and plans to satisfy the schedular,
technical, fiscal, quality , and regulatory requirements and objectives of the program are
described. Means to implement the strategy are discussed, 23 well as how functional
activities such as technology development, engineering , and procurement fit into the
Waste Retricval Program.
Renicvdehod-shicingndui'-kmngiwlmmw‘aheMeﬂ'm: Anttonen 1992 * Determine the cffectiveness of siuicing for retricving the
are the two refereace methods for retricving the SST waste. SST waste.
¢ Estimate the amount of leakage that may occur with
Retrieval Sequence - The retriev: al sequence is defined in DST/SST Retrieval Sequence, Ecology et al. 1992 ¢ Update the retricval sequence to address changes negotiated
WHC-SD-WM-ER-193. First priority is retricving waste from tanks on the ssfety watch 10 the Tri-Party Agreement.
lit. Retricval then proceeds farm-by-farm, based on available funding and completion of Williams 1993
necessary infrastructure upgrades, to provide feed for waste trestment and disposal. A e Develop flowsheets for waste treatment and disposal.
retricval wWMM‘MMWWp«Tﬁ-M
Agreement milestone M-45-02. o  Assess the impact oa the retricval sequence of using
subsurface barricrs, because barriers may need o be
constructed on 2 farm-by-farnm basis.
Retrieval Schedule - The retrieval schedule is drivea by the Tri-Party Agreement Ecology ¢t al. 1992 None
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Table 1. Initial Conditions for Tank Leakage Mitigation.

Hanford Site M-Mmmmhﬁdhﬂ@d&fdh— Leach and Stahl 1993b

(cont'd)

Facilities Interim Safety Basis, Volwme 2: Mpw.mb-mm.
dmdﬂmmhh[m-wmﬂwqmmm
monitoring, liquid level and sludge level moasurement, leak detection and monitoring,

Mmm&hMMdeume

mﬂ-z-mxdn-z-mmmmdummmumm
Area, respectively. These show the locatioas of buildings, roads, rilroads, task farms,
cribs, trenches, burial grounds, and retricvable storage arcas.

M-TﬂmmmehW&fd
Farm Facilities Interim Safety Basis, Volume 2: Design Description,
WHC-SD-WM-ISB-001. Included are procedures for operation, maintenance, and
demdm,uwﬁnmmhm

Leach and Stahl 1993b Noac
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Table 2. Final Conditions for Tank Leakage Mitigation.
- Topic - S . Final Conditions N e R Reference "} " Additional Tnformation Necdod
Tank Lesks ﬁw-ugrnhdh&nudhamfmwmiw Further 40 CFR 265 ®  Determne the extent 10 which the 30l cohama has beca
wammmwkw DOE Order 5400.5 contaminated by past lesks.
w-mumwumuu WHC-CM-7-5 ¢ Perform modeling for ncw discharges 10 ensure the
Wm-wmammumimmu. mmha'ﬁ:‘iim‘hﬁwt.l.
Ervironmental Compliance, Toble 8.1. ['Mﬂ'ietilmmh&caed
FMW:“CFRMI,WP:MMMW'
.dWACl‘B—M.'\VﬂMMhM\de&Md
‘Washington. "}
‘Waste Disposal kam-mm”uldumiudumumu- Ecology et al. 1992 e Determioe what amount of waste retricval is techaically
much as is techaically practicable. practicable.
¢ Define the rolc of stheurface barricrs in achicving e
retricval goal.
Site Clesup Iﬂgmaom-rﬂmhm-ﬂw:dkchmedq RL 1993a . mwmd&wm
m»mmaum.wummuumqmm with the ER mission area.
* Detcrmine the extent of soil cicanup needed following waste
retrieval.
o Define the role of subsurface barricrs, soil flushing, and
excavation in soil cleanup.
Technology of Subsurf s -Situ Soil ing and ation - Instaliation WHC 1993b . Mwwhmmnm
Mq«ﬁndlﬂh&geniiﬁmq&nlkw-dﬁpufm soil Lushing snd cxcavation.
under Hanford Site conditions is measured. The feasidility of implementing these options
in the SST farms is detcrmined.
Availability of Subsurface Barriers, In-Situ Soil Flushing , and Excavation Systems - WHC 1993b . wwdmwﬁrﬂ
dew-mmummﬁmqmim Icakage mitigation.
Cost-Fffcctivencss of Subsurface Barriers, In-Situ Soil ing, and WHC 1993 e Obtain cost data for tank leakage mitigation options.

-Auﬂmmauwmmhwu
alicrostives are considered.
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Source of Constraint

Table 3. Programmatic Interfaces for Tank Leakage Mitigation.

mﬂm,‘

mm :

U.S.Wd&agy(DOE)

m > .

o DOE Order 4700.1, Project Management
System

© DOE Order 5400.5, Radiation Protection of
she Public and the Environment

e DOR Order 5480.4, Environmental
Protection, Safety, and Health Protection
Ssandards

o DOE Order 5480.11, Radiation Protection
for Occupational Workers

¢ DOE Order 5430.19, Conduct of Operations
Requirements for DOE Facilities

* DOE Order 5483.1A, Ocoupational Safety
and Health Program for DOE Contractor
Employees at Government-Owned
Contractor-Operated Facilitles

¢ DOE Order 5700.6C, Quality Assurance

¢ DOE Order 5820.2A, Radicuctive Waste
Management

o DOE Order 6430.1A, General Design
Criteria

inform coutractors in their work; and require
action or performance of certain work.

New systcms or facilities will be designed,
coastructed, and operated in accordence with
current regulstions, codes, standards, and
directives. A gradod approsch 10 complisace will
be developed for existing facilitics, bescd on risk
and importance 10 safety and protection of te
cavironmest. Excmptions may be sought to
roduce costs and/or expedite clessup of the
Hanford Site.

Pricritize test objectives. Develop test strategy for

September 1997 (Ecology et al. 1992).

Budget Total budget and funding profile limit scope and
scale of testing. maximun bencfit. Focus on most-promising
Schedule Schedule constraints limit duration of testing sed Work 10 schodule as possibic. Assure protection
time available for technology development. of public bealth, worker safety, and the
®  Tri-Party Agrecment milestone M-45-07 cavironment. Submit change requests 10 adjest

Tri-Party Agrocment milesiones affected by
changes in budget or workscope.

0 "A%Y ‘100-dVIN-WM-AS-OHM
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Table 3. Programmatic Interfaces for Tank Leakage Mmgation.

L iterface - : som:eofc(nm Cem:moanm " Working Positios .
Advisory and gversight commitices ]nﬂmmdudvm Aﬂ'ec!lcctmulwlnnms scbedulu and Cumda"mdnme Provide justification if

* Defense Nuclear Pacility Safcty Board

¢ Genersl Accounting Office -

¢ Hanford Advisory Board

o National Academy of Scicnces

¢ Office of Management and Budget

s Safety and Environmentsl Advisory Council
® Technical Advisory Panel

¢ TWRS Leadership Council

¢ Intzmal end cxtemnal sudits

Native Americans Stakcholders Affect technical solutions, schedules, snd Tnvolve affected Native Americans in planning and
program cxccution. decision-making.
Public Stakcholders Affect technical solutions, uhedulu and Tnvotve public in planning and decision-making.

program execution.
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Source of Constraint

Table 3. Programmatic Interfacw for Tank Leakage Mitigation.

; Wuumm

WHC-CM- (controlled manusls)

WHC-CM-1-3, Management Regquirements
and Procedures

WHC-CM-1-5, Standard Operating Practices
WHC-CM-1-6, Radiological Control Mansal
WHC-CM4-2, Ouality Assurance Mansal
WHC-CM-4-3, Industrial Safety Mannal
WHC-CM-4-9, Radiological Design
WHC-CM-4-11, ALARA Program Manual
WHC-CM-4-40, Industrial Hygiene Mansal
WHC-CM-5-16, Solid Waste Management

WHC-CM-6-1, Siandard Engineering
Practices

WHC-CM-6-2, Project Management

WHC-CM-7-5, Environm:nial Compliance

ilnclude uimnutnuvc procedures, pollcm,

requircments for design, construction,
m,w.deemum
project control, procurement, environmental
protection, public health and worker safety, and
quality assurance.

T Gomply where possiblc, Excamptions shall be 8

sccordance with WHC-CM-1-3, MRP 2.21,
*Controlicd Manual Waiver Process.”

Westinghouse Hanford Company (cont’d)

Interim Safety Basis

Hanford Site Tank Farm Facilities Interim
Safety Basis, Volume I (Section 2,
*Acceptance Critcria”™) cstablishes safety
objectives for onsite and offsite radistion

Provides basis for safety analysis and cvaluation
of uarcviewed safety questions (USQs). Applics

10 all present and futnre tank farm operations.

Comply where possible. Perform hazards
ssscasment and safety analyses for changes.

0 A9y ‘100-AVIN-IWM-AS-OHM
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Table 4 Physncal Interfaces for Tank Leakage Mitigation.

Cummntouumm

Sobd wastc

[Includes failed equipment, soil, and debris with
radioactive and/or hazardous chemical
contaminstion. Transfer o Solid Waste Disposal
(in Solid and Liquid Wastc mission arca).]

®  Hanford Site Solid Waste Accepiance

Criteria, WHC-EP-0063-3 (Willis and Triner
1991), includes general requircments for
storage of radioactive solid waste; specifies
accoptance criteria for storage of contact-
handied transuranic (TRU) waste, low-level
m(LLW),Mndlouuvemuedm
and provides handling requircments snd
dispceal mstructions for nonradioactive
hazardous waste.

® Critcria for acceptance and certification of
remote-handled TRU waste are provided on a

Aﬂ'emwmeform,wmmw waste
package, labeling and marking, and
documentation.

casc-by-case basis by Solid Waste
Engincering Anclysis.
Liquid waste Acceptance Criteria Limits composition and discharge rate. May Moaitor development of acceptance criteria for
require pretreatment. impacts to barricrs. Comply with scceptance
{Includes dilute liquid waste with low levels of s TBD criteria.
radioactive and/or hazardous chemical (Preliminary acceptance criteria are being
contamination. Transfer to the 200 Arca Efffuent developed.)
Treatment Facility (in Solid and Liquid Waste
mission ares).}
Liquid cfiluvcats Acceptance Criteria Limits composition and discharge rate. Identify nced to develop acceptance criteria.
Comply with acceptance criteria.
[Includes noaradioective and nonhazardous liquid s TBD

cfliuents suitable for dispoaal 1o the environment.
Transfer to the 200 Arca Trested Efffuent
Disposal Facility (in Solid and Liquid Waste

mission ares).]
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Table 4, Physwnl Interfaces for Tank Leakage Mmgatxon.

hmf-ee Cmtml

,cmmuum

. Tmmmm
mm-ﬂmmnm

DOE/RL-92-61 (RL 1993b).

vmm-deaxonofnﬁhbletechnologu

Ruum»bdulebwmm
options. Empacts program cost.

S Wem Retroval Program functional

nocds. 1dentify and prioritize technology

activitics. ADSs (for EM-30) and/or
technical task plans (for EM-50). Coordinate with
the TWRS program.

Site infrastructure

Interim Safcty Basis

. wm.m,dﬁlﬁuhh
vi:i\'nyofmelimb—lhellhkfmm
described in Hanford Site Tank Farm
rmmmm,mz
Design Description, WHC-SD-WM-ISB-001
(l.ndll!dStﬂﬂl”Sb).

Limits selection of available technologics.
Affects dugn.eonnm.mdopam
Impacts program cost.

& sl conditioas sad sdcotif
for barricrs. Document interfaces and adbere to
establishod change control process.
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Table 5. Measures of Success for Tank Leakage Mitigation.

o Category . | Measures of Success

Environmental Protection e Confine tank leaks and prevent further spread of past
leaks.

e Minimize the waste disposed of on-site.

e Maximize unrestricted land use.

Public Health * Protect the groundwater.

e Minimize public exposure to radioactive and
hazardous materials.

Worker Safety e Minimize industrial hazards.

e Minimize worker exposure to radioactive and
hazardous materials.

Regulatory Compliance * Support tank farm closure.
¢ Minimize the volume of system generated waste.

® Avoid regulatory uncertainty.

Technology ¢ Demonstrate effectiveness of approach.
® Assure system reliability.
e Safeguard tank integrity.

¢ Continue essential tank farm operations.

Cost e Minimize the cost of waste retrieval and follow-on site
remediation.

¢ Minimize life-cycle cost.

Schedule e Support waste retrieval.

® Minimize the time to resolve safety concerns and
cleanup the Hanford Site.
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