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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 @stem 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 @stem 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 tard; 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 m3 (600,000 to

900,000 gal) (Hanlon 1993). There is concern regarding additional leakage that may result

from 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.

i
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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 HartfordSite'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 nf "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 ire'Hated. 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 _altcakes and sludges. The design life of the tanks has



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

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 I 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 willtransfer to the TWRS Manage System Generated Waste & Excess Facilities
f?dSGW & 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 flow-level waste] LLW
components, disposition of liquid and gaseous effluent, as well as solid waste and excess

facilities, 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. It 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.
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The TWRS programhas undertakenan effort to evaluateoptions to fulfill this mission.
Options may include subsurfacebarriers,soil flushing, and excavation.

Systems engineeringprinciples are being appliedto this effort in accordance with the
Departmentof Energy (DOE) Order4700.1, Project Management System. The systems
engineeringprocess is a sequenceof activities and decisions that transforman identified
mission need into a set of performanceparametersand a preferredsystem configuration.
The purpose is to ensure that the productmeets the program objectives, satisfies the
functional requirements,operates effectively in the intended environment, and demonstrates a
level of performanceand reliability thatjustifies the investment. Systems engineering
includes the engineeringrequired to define the systemperformance parameters and the
configuration to best satisfy the program objectives;planning and control of technical tasks;
integration of engineering specialties; and managementof the design effort to meet cost,
schedule, and technical objectives.

1.1 PUBPOSE

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 associatedwith achieving those objectives. The results provide a
consistent basis for subsequent systems engineering work (e.g,, functional analysis,
requirements definition, parametric analysis).

1.2 SCOPe,

The mission analysis has the following elements.

• Expandand refine the mission statement.

• Identify the mission goals or objectives.

• Identify the initial conditions and acceptable final output conditions.

• Define the boundaries(i.e., programmaticand physical interfaces)and constraints.

• Estimate the resources needed to carryout the mission.

• Establish crite_ to determine the extent to which the problem will be solved (i.e.,
measuresof success).

• Identify additional information needed.

• Assess the mission feasibility.
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The missionanalysis will be updatedthroughoutthe systemsengineeringprocess, as
required.

1.3 BACKGROUND

The SSTs containneutmliz_ waste from fuel reprocessingin the form of sludge, saltc_e,
and liquid. The sludgeconsists of the solids (hydrous metal oxides) precipitatedfrom the
neutralizationof acid waste beforebeing transferredto the SSTs. The saltcakeconsists of
the various salts formedfrom the concentrationof alkaline waste by evaporation. The liquid
waste exists as both supematantand interstitialliquid. Saltcake is over 80 percentsodium
nitrate. The liquid in the SSTsis called supernatantand is composed mainly of sodium
nitrateand nitrite, sodiumaluminate, and water. All of the waste is highly alkaline.

Manyof the SSTs are assumed to have alreadyleaked. Reasons for the leaks vary and many
are unexplained. The carbonsteel liners in the SSTs have sustainedsignificantcorrosion
damage (Hauptmannand Carlos 1993, Leach and Stahl 1993b). Some tanks are suspectedto
have leaked becauseof nitrate-assisted,through-wall,stress-corrosioncracking of the liner.
Pittingof the liner has occurredas a result of maintainingliquidlevels static. High
concentrationsof dissolved carbondioxide occurlocally at the air-liquidinterface resulting in
a low pH condition. The effect is particularlysevere in the meniscus. General corrosion
resultingfrom the increasingchemical concentration(stabilization)of the waste has been
equally damaging. Buckling of the liner on the tank bottomoccurredin a number of SSTs in
aging waste service. Seepage between the liner and concrete encasementwas heated until the
vapor pressurewas greater than the hydrostatichead, lifting the bottom liner. Some tanks
were known to leak rightaway because of rapidchanges in operating temperatureand the
resultant stresseson 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 retrievedfrom 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 removeradioactivecesium 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 hadonly been stored a short period of time and
was relatively soft and uncompacted. The campaigns were successful, given the equipment
failures that occurredand 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 manipulatorarm 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

4
i
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technologies that use less waterare being evaluatedfor difficultto retrievewaste. Use of
weakacids (e.g., oxalic acid) is being consideredto soften hardenedsludge.

The design life of the SSTs has expiredand moreleaks are anticipated. Contaminantsin the
leaked waste can migratethroughthe soil. Mass transportin the vadose zone occurs by
advection, diffusion, and dispersion. Advection is movementin the direction of flow with
the concentrationbeing unchanged. Dispersionis mixing along the path of travel because of
transversevelocity componentsand nonuniformityof the longitudinalvelocity component.
Diffusion is mixing resulting from randommolecularmotion and occurs independentlyof the
velocity field. Advection is typically the dominant mode of transportnear the surface
because of the infiltrationof moisturefromprecipitation.

The rateof transportdependson the soil moisturerechargerate and the waste chemistry, soil
properties, and subsurfacegeology. Adsorptionof contaminantsonto the soil particles can
occur. Adsorption is affectedby a variety of chemicalreactions or processes including
(1) adsorption site density per unit area of adsorbent, (2) binding site strengthor affinity,
(3) total amountof dissolved adsorbateavailablefor interaction with the adsorbentsurface,
(4) speciationof the adsorbent (oxidationstate and complexationstate), and (5) the
concentrationsof competitive adsorbates. Mass transportcan also dependon solubility.
Low solubilityof a species will limit its dissolved concentrationand reduce its mobility.

A measureof the mobility of a particularcontaminantis its distributioncoefficient, Kd.
Distributioncoefficientsvary with the soil properties and the general chemical environment
(i.e., alkaline,acidic, or organic). Values determinedundera given set of chemical
conditions are only applicableto systems with similar conditions. The rate of transportcan
change significantlyif the conditionsare altered, unless the changesdo not affect adsorption.
Hartford-Site-specificadsorptiondata for differentchemical environmentsis reportedin
Ames and Serne (1991), and Cantrelland Serne (1992). Highly mobilespecies (e.g., 3H,
_l'c, and NO3)have distributioncoefficientson the orderof 0 - 1 mL/g and essentially move
with the groundwater. Less mobilecontaminants (e.g., t37Csand 239pu)have distribution
coefficients that are greater than 100 mL/g, indicatingthey are readily sorbed onto the soil
particles. Computermodeling can be used to predict the movementof contaminants from
tank leaks. However, the accuracy of the results is affected by the uncertaintyin the input
parameters.

Some components of the SST wasteare hazardouswaste as defined in the Resource
Conservation and Recovery Act of 1976 (RCRA)and/or the Washington Administrative Code
(WAC) 173-303, "DangerousWaste Regulations." The SSTs are classified underRCRAas
treatment,storage, and disposalunits that must meet certainoperating and closure
requirements. The SSTs lack secondarycontainmentand do not meet currentinterim status
standards. Leaking or unfit-for-servicetanksmust be removed from service, and sufficient
waste be removed within 24 hours to preventfurther release, or at the earliest practicable
time. An interim stabilizationprogram is ongoing to reduce the waste volumes and remove
all the SSTs from liquid storage service. Free liquidis pumpedout to the extent possible to
minimize the potentialenvironmentalimpact in the event of a tankleak. The Hanford

5
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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 i_sue
(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 Hartford 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.
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2.0 MISSION ANALYSIS RF_ULTS

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 Hartford 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 _, luirements 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; (iO 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 activity.

A closure plan is scheduled to be submitted to the Washington State Department of Ecology
(Fw.ology) 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 m3 (600,000 to 900,000 gad (Hanlon 1993). In
addition to the 67 assumed leaking tanks, at least 378 m3 (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 Hartford SST tank farms were constructed during 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 demonstrationof retrievaltechnology. Accordingly, the SSTs will be as
old as 60 to 75 years at the initiation of retrieval, dependingon the sequencefor individual
tanks.

The primaryapproachcurrentlyenvisioned for retrievalof the SST waste is hydraulic
sluicing. The sluicing operationstypicallywill add some level of workingliquid to the tank
to mobilize the solidified saltcakesand sludges. The design life of the tanks has expiredand
the integrity of the tank containmentboundariesis in question. Concerns exist regarding
additionalleakage that may result as a result of the hydraulic headand fluid dynamic forces
impactingthe tank shells duringretrieval. The roboticarm-basedconfinedsluicing method
for retrievalprobablywould reducethe chancesof leakage; however, leakage during
retrievalmay still occur in areas where the tank containmentstructurehas deteriorated
significantly.

The concerns of environmentalimpactbecause of migrationof the contaminantsthathave
alreadyleaked from the tanks and the potentialfor additionalleakageduringretrievalhave
led to establishing the leakage mitigation mission. The concerns are summarizedby the
following problem statement.

Minimize soil contamination and prevent contamination of the groundwater due to leaks
from $STs.

The TWRS functionsand requirementsdocumentrequireswaste retrieval from the SSTs and
preparationfor final closure. The level of removal of residualwaste in the tanks and
removalof soil contaminationin orderto achieve "closure-ready"SSTs has not been defined.
Regulatoryrequirementsindicate thatresidual waste and soil contaminationwill need to be
removed to the extent practicable(i.e., a best availabletechnologyapproach). The TWRS
programis continuingto evaluateoptions and technologies to achieve the most effective
cleanuplevels. The mission statementfor tankleakagemitigationprogram is

Confinepast and anyfuture 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 OBJECTIVF_

The missionobjectivesof tankleakage mitigation,based on the aforementioned,are the
following.

1. Minimize the spread of soil contamination that has resultedfrom 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.



o

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

2. Minimize soil contamination that may occur during tank waste retrieval by
implementing confinement around tanks that may leak during retrieval operations.

Preventionof new leakageduringretrievalis consideredto be one of the most effective
methods of supportingthe overall leakage mitigationmission. This is primarily because of
the high cost of removing contaminationfrom soil and the risk and worker exposure that
would result from these operations. Close-coupled subsurfacebarriersare underevaluation
to serve this need. Also, a stand-offbarriersystem may be applicablefor tank farms in
which a numberof tanks have alreadyleaked or are suspected of leaking duringretrieval.

3. Remove soil contaminaaon resultingfrom tank leakage to a level that will allow final
closure.

Soil contaminationcaused by past and future leakagewill need to be removed to a level
supportingfinal closure of the tanksites. Ec,ology (Anderson, 1993) has stated the following
position regarding soil cleanupfollowing retrieval of tank waste if subsurfacebarriersare
installed.

A tankfarm 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 positiontakenby Ecology on thisquestionindicates strongregulatory resolve to remove
. as muchcontaminationas possible from the soft surroundingthe tanksfollowing retrieval.

The ultimatelevel of removal probablywill be a point of negotiationwith Ecology and the
U.S. EnvironmentalProtectionAgency (EPA) as partof the closure plan approvalprocess.
Soil flushing and excavationare two potentialoptions to decontaminatethe SST sites as
required, and are underevaluation.

The TWITSprogram is continuinga numberof activities to develop capabilityto meet the
mission objectives. This is reflected in the recentrevision to the Tri-PartyAgreement,
which incorporatesMilestone M-45-07, "CompleteEvaluation 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 afeasibility 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
functional requirements of barriers and the potential reduction in
environmental impactsfrom the application of barriers to 557"waste storage
and retrieval activities.

The approachwill be to evaluate subsurfacebarriersalong with other mitigationoptions in
termsof reduction in environmental impact and cost. The evaluationwill be used to support
an initial decision regardingfurther developmentof the necessary technologies. Those
concepts showing promise will be furtherdevelopedto support possible subsequent
implementation. A final decision on implementation will be made on a tank or tank-farm
specificbasis, i.e., one or moredifferenttechnologies may be used in a given tank farm
depending on a number of parameters.

2.3 INITIAL CONDITIONS

Initialconditions for the tank leakagemitigationmission are shown in Table 1. These
establish the currentprogrammaticandphysical state of the systemon 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 consideredfor treatmentby the mission.
Referencesto sources that contribute furtherdetails are provided. Additional information
needed to further define the initial conditions is listed.

2.4 FINAL CONDITIONS

Final conditionsfor tank leakage mitigationmission are shown in Table 2. These establish
the programmaticand physical end stateto be achievedby execution of the mission. The
final conditions are described in terms of the end-state system's majortopics. The end-state
majortopics identify the desired statusof significantsystemattributesor variablesthat were
treatedby the mission. Stakeholdervalues were consideredin selecting the end-state major
topics. Discussion is included that relates the final conditionsto the missionobjectives.
References to sources that contributefurtherdetails areprovided. Informationneeded to
furtherdefine the final conditions is listed.

2.5 INTERFACES

There are both programmaticand physicalinterfaces. Programmaticinterfaces originate
from agencies that have authorityto impose constraintson the missiondevelopmentprocess
and the end products. Programmaticinterfacesare describedin Table 3 and the sources of
constraintsare shown. Physical interfacesare those entities through which the mission
receives or transfersinformation, materials,or energy outside the mission. Physical
interfaces for tankleakagemitigationare describedin 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.

]_ey WHC Organizations

s Barrier Demonstration & Retrieval Systems Engineering

s SST Retrieval Engineering

• SST Retrieval Projects I

• Retrieval Program Office
I!

* TWRS Technology Integration & External Interface

s Environmental Technology & Assessment

• Geosciences

• Groundwater Well Services

* Regulatory Analysis

s Waste Characterization

s Waste Tank Upgrades Support

• Tank Farms Operations & Maintenance

• Solid Waste Disposal

• Liquid Waste Disposal

• Operations Site Services

• Site Planning

• Procurement

• Transportation

• Packaging & Shipping

11
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• Health Protection

, TWRS Safety Analysis

- Waste Tank Safety Assurance

, Environmental Protection

, Quality Assurance

Other Key Organizations

• Bechtel Hanford

• Kaiser Engineers Hartford

• Pacific Northwest Laboratory

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

• U.S. Department of Energy, Riehland Field Office (RL)

• Ecology

• EPA

_i_..Zx

• Program management

• Systems engineering

• Project engineering (includes change control)

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

• Instrumentation and controls systems

• Electrical engineering

• Civil/structural/architectural

• Well drilling

12
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• Geology

• Chemistry

• Radiologicalengineering

* Waste handling, packaging, and shipping

• Regulatoryanalysis

• Permitting

• Health protection

• Safety analysis

• Quality assurance

• Procurement
t

• Construction

• Operations(includes readiness review and startup)

Requir_ Technologies

• Construction methods for installing barriers around and underneath SSTs

• Systems to verify barrieremplacementand integrity

• Leak detectioncapability to monitorbarrierperformance

• Vadose zone and/or groundwatermonitoringto demonstratecompliance

TechnologyDevelopmentTools

• Small-scale barrieror barrierfeature 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 i

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 currentFY 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 characterzafion 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



Table 1. InitialConditionsfor TankLeakageMitigation.
i_,:i_!_ .... ' _inltial_ : i (_i _ tr_.°,_,_ _ii_ _ i ,_-----'_--_------,'=--_--7--i_ill ....

SSTs/TmkFaems Tankl)esi_ - TheSSTaarecemmudedof reinforced_ with weldedcarbon_ LeachaadS;J_, 1993b
linm anthebaaammd sidesw eontai theliquidwa_e. The_ me 133SST_clmifled
_ lO0-1_i_ tmlrJ. Tmb in this xnriesare 22.9 m (75 fl) i diameam'with dome tOlm
and _ em30.5-m (100-fl) emaen. Tank vohnes am eilhm' 1.9, 2.8, or 3.8 million
L (500,000, 750,000, or I miiSon |al). The_ treks have a m of 1.8 m (6 fl) of

soilcove_ron thedememd a belowgradeinverteleval/onofI1.3toI$.5m 07 W51 ft).Theether16SSTeaureelassikd--200-serimbmlm.Thmemmlmme_

cylinders6.1 m (20 fO in dimm_ wilh fiat_ andlocated ea 15.24 (_K)-It)centers. ,(_
Tmdk_ Ire air$.7 miUionL ($5,000 gal). The tsmb Iswe a mu_u_mumof 3.7 m
(12 f_ of auil caret md a beim_grote invertdcvalianof 9.8 m O2 I_. DeMp of _e I_
SSTs is dcsctfaed imHaqford Si_ TamkFanm_ InterimSs_ry Oasia, Vobume2: _:
DestgmDesk, WHC-SD-WM-ISB-(X)I.

TankArrm_emmt -The 149SSTsaregroupedin12trekfarmsof4 Io18tankseach. LeachandStshl1993b Ncme ,._
,_, locased inthe200 Ealmd We_Areas. The 1.9millicm-aml2.SmiUion-L(5(X),000-
O_ md 7J0,00Olpd) tmb mllindly wcfe m'mt, M in cacadm of dnree,few, or six treks _"

,o that when the flraumk ;, a _ fined it _to _e next _k, andsoon.

Much of lhe overflow piphq _mveen treks laler was ran(wed becauseof fmqlumt
plugging. Tankfarmswilh _ arrangementinclude 241-K 241-BX, 241-BY,241-.C, ,..,
241-S,241-I",241-TX,241-TY, aad241-U.The3.8milSon-L(Imillion-gaDtanksIn "
;,, Ihe 241-A, 241-AX, aml ._I-SX trek farms. The 208,000-L (55,00G1_1) tanksate _;_

anmlled in groups of four m d_e241-B, 241-C, 241-2",and 241-U trek from.
Arrmgcmmt of lhe SSTs is _ m/./anfmd S/re TankFarm _ _ _
_.,,-;,. Vo__.,-_,_2.- /)_ D_, WHC-SD-WM-ISB-O01.

Tank Farm F_litles - Ancillary equipment associated with _ trek farmswas used for LeachandStahl 1993b * V,mh_ the _o,._m,..yof -'--,.;,;._; _,_;_ _ _ of
mmferriql wa_ bemeeothetreks. Theeq,iimm,t cemim of tramfer Ik*e*,divenion pmemialm_fermee, wi_h5errierimtaila_n.
box,. valvepi_, j,m?er pits,double-canminetreceivertreks,aml_ tmb. Mmtof
thetrsmfer line, menowunmable. Activemeofthe SSTseemmd;,,November1980.
Only mbiliza6_ md imlalianaelivit/_ haveoce,rredsince. Eachtrek farmi, imlated
fromactivefaeilifie, asa unit, alo_ with itsu_cia_ed diveniaaboxes. Thetm_
_em,mlve,n_mn _. Tmmfer line__ureisolm_ ,_ thenemeatdivenionbox,
md _ m_discmma:tcdncm"themm mpply. Jn-tmd[equipme_ iadlc fisc_reis
dmdax, d in pla:e wh_ poe,ibJ_ tm_ccmin cq.ipm_ ttnt ob_u:tJ .urvcilim:c or
rjm_ _ smk_dis runovaL The t.._. cemain immmm_u somani_orliquid level,
q_¢cific |rav_, aml_. The treks an_eifl_,-rsctively or pmivdy venSlaU_l.



Table 1. Initial Conditions for Tank Leakage Mitigation.

SST_l'mkF#rms Airsamplers,airflow_ devices,md million monit¢_are_ on the
(omt'd) _ #y_to_ _ Wtl__ Vmti_ai_ _luil_ _!

m_cb_l imm_mt _ob §l_r tl_ ml_lY_1 ¢_mt, _l uimLin tlz _ md_ a
__. 0_oiI _i_.ti_, im0_=, ,_ w_n_ _ _
I_mmmad_¢_ _o_ trekf_ oa a limi_l _k_. l:h7wclb io¢_¢dwi_in tl_ _r
famBnmnite¢thetoilforradiem:tivityandtgrveu akakdetectiensystem.'1_ d_'
wellsextend_ lhebeaemso(thetank#Ioadepqhof12.m45.7m (40to 150fl).
5ometrek from d)o haveh(_ do/well#Ih_trm _ 3.0m (10 _
bmm_ _ u_m. TEc_,,,,__ md kr.atlomotr_)po_ _p_)mcm-,_
fae_ks f_reachofI_ lankfanmis shownin/_$6rd _e Tad_Fan_Fac_:_

Tm_k_- Si_/-_,ve_of_heSST,haveleaked,_ul of2.3 nu']lionIo3A _m L il_m_r et al. i993 • 'Re,-evalu__bevolm_ oflmutleaksandbeUeridenl_ lee _{,-)
(600,000to 900,000|ill) of waste, l_ti_cdlaneouJq,ilb aadunplannedt_a_e, account kak mccbm_m, r_
fro"m mdd_ 38,000L (10,000gadof leakedwaste. Thess'r8 thathaveleakedand I-lanlen1993 e"l
_e ledkve_umes_xel_ledin TankFarmSm,veilla_ aml _rte S_m .g_mmryReport • _ ff,e extt_ lo w_tch_e, tofl colunmbasbeen "r"
fer _ i_gJ, WHC-EP-0182-68.C_ite_alimitsreedto detennis_whethera tank Isaaeaeamd _ Iff p_ Iwlk_. :_
is pmm'blyleakingm lxe_ded in Waste5forageTank51rammd La_ _ Omqx_1981
Cr_e_, WHC-SD-WM-TI-357. ,* D,_._plh¢imk_lmm..,wmlff_. )t,,,,,ml

"J Dtywelh are provided to quantify ecmtamination from tmlr leaks. The lau6a for the dry

wcU mmailm_ frequency is descn'bed in A 5c/emfJlc Bas/s.far _h/ng Dry Well- 1_

Mo_g _, RHO-_-34. Ifaleakismap¢¢_, additionaldrywellsmaybe g
_udlcd mdth_monitor_ fa_mm_ incr_d 0ol_t_r _ theleakmdfoflow
its_ Theezmctgeemetryefakakplumei_n_tpredktmble.Thegeaeral "
ab_mceof finer-grained_edagmtin the200EtstAreareaolmin greaterdownward _J
migrationbecameof gravitatiomleffectn. The_ of fineraedinamtlayen in the
200WearAreateadatoapreadiiquida_ becauw4 capillmyactian.

Volumesof con_minaged_ resultingfromImmtSSTleaksme _ in Tmbkll-2
of TankWasteTedm/m/Op_amRepot, WE_-EP-0616.ThereIre breedon
ehamcteriz_the qm_dof radimctivityin theleakfromtrek241-1"-106.

hydrodynamic _ _ cmri_ by the _einf_ tank _ and cncawcmcW. _ and Stahl 1993b crilem fro"tl_ SSTs, .,,,.4 perform rigorous mudysb for both

Lia_ on trekdom_Io_l_ Jl _Wcr/_ of a_ concr_ _ amprovid_ in put mdmicip_ _.
_._r 5_g/e-_he//Wa#_e_w_ge Tamgg,O_D-T-151-00013.The

SSTsw_reallde#ignedmd _ befacethedevelapmemof plmtmmlanlized
,chinkde#igncriteriaandwerebuilttothecode#andmmdardsineffectat_ _.
Onlytmka_tthe241-Aand-AXtankfarmshavebeenagismica_ev_ to•0.25-#



Table 1. InitialConditionsfor TankLeakageMitigation.

Tank Wute
_ inTat r,m, sm, m_e aid w_ sine sa_ _,onJbr

Nowmber 1993. Wl_-F.P-OI82-68. The toUdv_4un_ d drain_ie liquidbt _ tm_ is

|ivat; drabnble liquid is thevdume d mpem_ plus Ibc vdume d drumblc
intm_tbd liquidm_dudscmd/__. At(_dofad_out 140, "q_mL
07 million pi) of wute ave _ted b_It_ SSTs; dmut 34 million L (12 nu'ilimpl) me
_ndg¢, 91 miilim L (24 millim pD ave _lteake, and 2.3 million L (600,000 gel) 8re
mpemme. An estimated23 million L (6 million pi) of drebmbleiaterstiti.! liquid is

in theSST .t..,_._ ...4 .._d,_

Ctzmicsl _ - The SST- containprbsnray boqmic wmle. Sludzc coesim efthe solids 0tydrousme_ oxides) lnecipitated from thenmtmlizati_ of acid waste before
bebt8 trsmd'cnvd1o the $S'1",. 81dtcidceconsim of life variousmira formed from llse {'_
_ddudinc wu_, saac_e i. miaurey(-93 wts) .odiumeiUNc0qeiO,)
md sodium nitric (lq_lO_). Onmmfcr of the evspormar .luay into the SSTs, stone of
mc nltprccq_J with the O_Ze. Roushly 50 pen:c_ dtt_ n_)m_d .Jod_ vohJmc
is nltcd_. LkluidwMtc cxim ... mpcnw_ m"bttcrstitbdIkluidin me tm_k..

cempicxiq _mts md cadm_lic scids J_Jdv_in the B i'tmt fru:ficmti_ proves arc in ,_
OO mine SST wmltes. A listingd sll noaradiosctive chankab kaown Iohive beta used It

plmttsmd suppo_ ft_iliti_ thst mmsfcn_dwss_ to S.STsIra,b¢_

(194u1-1_), WHC-BP-0172. Specific chcadcals that may have barn

trmufferr_ to theSST- sad tim qq_s_ oa the "Dsqemus Waste,qoun:esList,"W^C 173-303-9904. include cadma tarschim_, mahyimc chlmide, hexone, scctoae.
--' eetsyl__._w_. . •



Table 1. Initial Conditions for Tank Leakage Mitigation.

TmkWa_ Tl_TrackRadimmcli_O'RAQdamarethemostcamprehemive_etofradiameJidemd Boameretal. 1993 • C;_c_etheSSl'wasJe.
(rant'd) ehmkal dm available,l_e TRACc_k wasdesired ta Ine_le mbk chemicaldmm

lm_dktther_licaudideivcmo_. 11_TRAC_ dm hs_ bern_ DOE1987
(mnmSa_ m ,k,,d__omJcbsmcdimn:mor_agreewithimmtockaforSSTwines
de.m'b_ie_ _ _ s.tm._. _ of_.j_r _e _h. ju,_c_ tm
Lever._umm,_m.t TmttWs,_. _ S/se.RkNmd. _., (m)w-Ets).
DOFJEIS_II3.TheHDW-EISchemicalcempositiomof dMcs_t trekwasteswere Kkm 1990
derivedfromm:onl_offudeksmm _ clxm_._used,andfn=na
mmberofwa_ mml_emdy.es.TheI_W-EIS5st.e_ma_ ave_ _ of

SSl"w_es ,d_er_ _ of_t _- Thiswas brdr_ imobdivid_ trekinvmta,_ uJitU,be_ mac .*mmt_- 1_ _ _ani_d cempa_t_nof
IheSSTwm m atrek-by-trekImisi_providedmTable1)-4of TnmtWa.ueT_AJdad

mayhaveconvca_edmmy e(_echemkahinthewasteimoe_hereempomdswi_h

uted toupdatethe warecmpa,itiam..._ Only33 of theSST,havebern_ _ to
RadianucSdelnvmto_ -1"heeaemasedradiame5deinvemoe/oftheSS-£sis_ en _ e/al.19-_, • _._-'-_=_the_T _.-_=-. _X_

ccmpulermodelhMof thespentfuel. The TRACcoded_ theradimudides
amongva_oustrekfarmsaadtanksbued ca wastetransfersfrompmam facilitiesaad DOE1991 k,...d,

chanical _ubilities. Therad_ values,withtheexceptionof_Sr and_C.s, are ,.

consitzntwiththroeof Hm/m_O,_tRseWasteD_pmafA_: En_ gHO 1985 O_
_tppo_ Da_ for t_e HanfoetDt_tue Wm_eEn_ _ _m_t, <
RHO-RE-ST-301'.The"Sr m_dwCs _ me c°nsistentwi_ _f°rmat_nia ehe
btte_mtedDam _e fm"1991:_.&_ Fm_iand_ Wastel_tor_, 0
pr_x_, and_, DOE/R_-O0_.Thera_n_ideinvemoryof_eSSTs
isp_'-_-__-_-__iaT_. _ ofT_----t,_ T_-_''=--_'-'__ Repay,WHC-EP-O_I6.

- Interimataii_lizationistheprocessof n:mov_gasmuchliquid _ etal. 1992 • M__--_-thep,,.4_,_ of --.:-_.__;w,_-%'I:_--"_"
wastefromm SS'l"as_ to m_mize theeav_ mpact iacasethetrek
beginsto leak. Theliquidwasteb pumpedto a_ receiva"taak,md fr°m Hanlon1993
_e_ _oaDSTthatcontainscaaq_le was_. Folk_i_ iatcrknstabilizalim,m SST
willcantataleu thin II,000L O.000pl) supemm_and less ,t_AII0.000L
(5o,000ga_ tatardn,iub_ liq_. o_ b..l_ sixSSTsI..a_ _x_ _ mblia_ _o
date. Treksthathavebern_erkn atabilizedate listedin TankF_m $'uv_ff_weand
Waste_ 5mmaryl_twt lor No_ab_ 1993,WHC-EP-0182-68.Theachedulefor
iatuim mbiliztim of theremab_mgSSTs(exceptfortank241-C-106)is Jetfrothin the
Tri-Pa_ Asreaneatmd Jall beeampldedbySepe:mbcr2000(miles_meM41-00}.



Table 1. Initial Conditions for Tank leakage Mitigation.
i_°_..._ : i: _'........ "-_-- _'= :'_*'_"

•r,,,_wme W._.h_t,.i_.T-.*.-F,=q,-a._SST,tm,,,b,_iee,,ekd...,._U..u-_.Com,,UaomH.,am'|'_3.... • ___..-_.._;,_e_.__,._.ik----*-_t_.
(eem'_ _m_ tJkm_ leadtoworker(omlte)orcWhitermdimtim_ _ m

mcentmlledndeueefflmimpmduc_. Th_mfew_efRfetyismes: Publkl.awlOl-$10, • L_"_u_lhemfetYaf_butdllim"a_ -
Sectiea3137

• Tmks_ mem,t_ 1000g-meleffenecymidet20SSTm).

• Tmkmwietpe_mi_ forhydrellmor amumblet*, _ ak_ lhe
limit(1'7_m).

• Tmks__ofoqmkJb mom't"3wt_telaloq[ mic
eJ_rt_(9SST,).

• TmkmwiQhighbu/imds0mm'm_40,0001_urn0 (IO&STm).

Trekswi_ mfetyismmmesare_ _- TmmkFarm5_//awe md W_te Swmu5msmary m_;
Rep_ for Nom,,ber 1995,WltC-EP-OIS2-M. Some_m hmve_ ,t,..oaemmf_ i_.

_p_J. to_,te orm,olve e_e,dety isme, ,_e be_ devele_.

WasteRetrieval_ - Thescopeof theWinelh:trievallhellnm sad its_r,_m WHCI'_Yo _ _,WasteP.al_al
tO withomerekamt, ef theTWITSPmlmn is de,cribed_../meSmu_Ree_ Prosnm _'_,_
_> _a. W_C-SV-W_-N.N-0_. The ,tn_t_ .ed pt,m to mi_ me_.

_b_. e,_d, query, ,nd _ _ ,ad objeee_ ef mep_nm _edemml_l. Memmto kalWk_emthemUmte__e dimmed, N well ambo_ func6mM

w-__ _trievtl r'ret,n_.
RetrievalMe_d. - SlekiMmadmiag • long-n_chnmailmlat_mmwithmd e_ecto_ Aaltmm 1992 * F,,_ Ibe...%,,_-..T_._of _ fe_ ,d,'_._ the
are thetwo _efermeemeetod_for rarieving_beSSTwaste. SSTwine. .

• Bm6memememmomtef klm_ llmm_yecc_ wMt
mm_k_.

RetrievalSequm_,- The_trievalsequenceis definedb_DST/_T R_r_._ _q_.,_e, Ecote_ et al. 1992 • _ me ._._I _ to_._. _.___ _._:-':_
WHC-SD-WM-BR-193.Firstpriot_/yis relrieviagwastefromtreksenIhemd'etywatch to _e Tri-PutWAgreemmt.
list. RetrievM_ proceedsfarm-by-farm,bued m av61ablefuadinllmd cmpktim of W'_isms1993
mveessKy_rmmW_meupl_d_,toprovkkfeedforwas_ln_me_mddispmM- A • l)evdop_omb_forwmm_rmlm_mddispomM.

Agn_mt milestone M-454)2. • Ameu a_e ilnlmet ea _m letrieval _lltem:e °f mi__ b,mierm,beemmme_ mayaeedto be
_ ema fma-by-fa_ Imis.

RetrievalSchedule- Theretrievalmcheduleb driveabytheT_Pmy Agreemnmt Ecologyet ml.1992 Nine
M45-O3Ato ktifiMemluick_o(lhe wusteiatm_ 241-C-I06(_ 1997),

mdimedmmuaemme_uaderM45-05 to iaiti_e _tt'_'vMof w|me frommemmaiainlg
SST,_ _ UM[-45-.05-T01)to September2017(M-45-.05-TI_].





Table 1. Initial Conditions for Tank Leakage Mitigation.

:. .... i::/ _:/:i_:,i _Ii :, _' '_ :'_ :_::_:!!.. ' :' " :::,'::::"::; :::::" [:: "',:i:;, ;''" , ' . " "' " ",','i ..... ,........ ., .... ,...... ,-, , 't

HmfonlSk Td_. _ mppodr)_m ared_xd i _ _SlKT-,_ 7-;-_ L_x_,_____-S;_ 1993b _....

TS_ _.l.de mciil_, oa._t 5x mmS_r_ w_ac_ dwstubad _
dae200Ej Armmatthe200Wat Arm;ekctrkadpow__ iaammmm6m

,,majorS. j_i.id _=.d--., .J,,a_k.,d _m.,_z_. k=k_ ma,.mim,'iq.

Dmmmp H-2-M761id H-2-M762am im_ maimoirthe200Eit Xsmmd200W_at :_
An__. Ttmmd_awt_ _mdom d tm_di_,, nmd*,mmm_ mink_mm_,

I _ d _. T_ from_ pmcedu_ we lm,edi_ Hagi_ _ Ta_ L.mcbmd ._,_ I_9.T_ _-_--_

_WM-ISB4]I01. ]Eludedam=pfomdlugesforoperatioa,_ aml

_ d qm:i_ fau'g6esmd qmmm,u wcll** gemmd_ f_ m



Table 2. Final Conditions for Tank Leakage Mitigation.
i ltefac_e ...._ • ..... *iii:i _ ktkmtlim ]¢ksdml......

•. .......... 40CFR 265
Trek Ixab _. _ d kalgsto 0oils_ surfacewatarsis _ Putlb_

.pn_ d _ _:m I_ k=k:si' i_va_- IX)BOnlar.S4_.5 ,:_,,mmMt I_ Ip.,tImb.

pmmdcn_ below• digbqe _ domt eageed_ limit*i WIK_-Ct(-7-5, gmmdmUsmNmaimctitam in _7-5, Tdd_8.1.

£m4tueumu/_mp4_mu_,Tdde 8.t. t'gbamcritum_e eatddisbed_, i_ Codt 4
FedemrRegJdmbmat40_ 141."Na6m,lPdnmlr_ W_ lhqgMJm_"
mdWAC173-200,"Wm__di_ Smm_ds for(_,md Was=sd eaeStascd ,_

WemmDispmd WmBR_. Atkant99 vdSSd Ik waat btcaghd dg SSTsis n_iPnNI,ag88 lkxdalDret d" 1992 * IMtmmimwhatammmtdrwuB

• _ eremi_d Eibmf,_ bamdmia _ _

S_ C_anup _L_IL.-C_ - zmlgwasleis_ mdcemjnimtedtoilisdtam_qp _J

mfftckntto ,Uowcumdy d tb_SSTow be_ to the(ERC)forclmm_, uMttheERmiJm m_.
• Dmamm _c extmtd ,m'ldm_p mdml _ w*_ ,_.

n_ievsL "

• Dd_ e,g mlgd _ bmim. *m'lll,Jmg, md

T_ _-_<_------_o(e._-..f__ _ in-Sire_ Piuddq_ Exca_=ti_- I_tsllstica WI4C1993b . _ _ qq_mmm for jbmd=_ _ ia-sim

ineg SSTfmns b ddmninnd.

Av "" of Sub,m__ imSo/l " md _ _ WHC1993b • Sl_f_ *'xdlaiml*ml__l_r''_
_ o_vmm_ _ .um_ _,_ .=,,. _,k._ _ .y_,m=i. _ _.k._ ..i,k,lm.

C_,__-_-_::-=-=of_.=_-f..__B,urie_,In--q_-_go.____,"'_SYImm WHCIW3b . Olalcmt,,-.- fortmklmlk_e_oPeim_--- m__.___ __w r-...........

M,mmm_e,m_eomd,knM.



Table 3. Programmatic Interfaces for Tank Leakage Mitigation.

• .... : : i
i a_ - t c.J,,,. __-d.. _AL .if_. o,.... -m

u_. _ d _ 0)o_ DOe Ordm _ p,_, _._, .__.__, ....,-_, w _-=_"-----_ _'--_-:._ _. momiu,_ ap._. immet,md cram,rout, _ o_ i. _ '-'/_
• noI80nJer 4700.1,_ ,l_mgemaw islmmcmtrsc_rs _- 8sekwod_;md require cummtnqpdsSimLcde8, mmdmds,id

# _ oflzd'omamBd _ wodt. dimdi_a. X pdd q_Ju_ Iocat0Ms:t d
be_ fm exi_s8 _ bt*edat _

• nOj_OnJea540L5,.aV,dJdm f_nmcsJm4 in imn,onn_ toadeq,mdUpton=timd aJ_
m .Pd,_emaraP__ mvimmnmL]emqei_ By _ amlhtto

anDdbcccmasmdO_ezpediecdmmpd anne

• DOP..O,tda"5410.4,_ __"

p,uje_slm.S_Jm,._ Unmk_Pr,m_am_

• DOI_Orderbig0.11,_d_m Fremsrm C_

• Reqa4mumaJm'Do__DO_Order54g0"19'_m6Jet°f_

b,J • DOEOt_r 5483.1A._ _fm_

Caer, anv_ F_

• DO1EOnI_O0._C_,Oml_Xmamoce "

• DOEOvdcr6OJ0.1A,Gmemr_
Otu_rfs

_de oi"_:_q. _mmm kmdk. l:_cmm _

j inml'hdg¢ fci. t_mX_l_ d_,_ml_t, d" pdg_ h_dll_ wel_l_ m_lty, *mll_

• Tri.,pmy_r,emmtmiJmmeg.45.OT: mvkmmmt. Sd_itc/m_nqemstosOst
"C,a.pk_ c.._tim m++kmmmsC_ Td-h,r_ AZnzm_ m_mzs s_c*at _
tcstiaZo+.m.U .:de mtmd_ _vim" _ ckmvm+-_ or mxkJcope.

_J7 _ .'+. 1992).







Table 3. Programmatic Interfaces for Tank Leakage Mitigation.

_ ............ Ccmi_ [a/dame. Provi_jus_ratioa if
AdviK_ I aml oversightconmdtus_s IMlum_ md ,dvic¢ Affectlu.lmicM_ons, ,chcdul_,mdlm_ramexecutim. _ po,ili_mkm.

• I_rm_Nue_ F_ili_Saf_ l_anl

• Om¢_l Ao_un6q 0_ *

• l.lmfonl Advbo_ llm_rd

* N_ A_=_ d _=
* O_cc d_ _ _ _._

. s,f_ma_vi_m=_A_ _

* Teclmde.,MAdvisory ]F_r.l

. TWI_ _ C.mmcil

I,O • la,mmdmdcx*mml*udils .=__=__=_ _ _"J NMivcAmetics_ _ SlskclmlMicrs AffcclIcchnicslsc41uliom,schcdul_,md lm,cht. affected]Nfs6vcAmcsicmsia _ mdl

p,rolff,m cxccu_n, dcc_.------=-- A_ _ _,_,,_,"=_ _o_ _ =p_ =aa=_.
Public _ [ i,_ran cxccu_. L-. _'-

e

0



I[ u r i _J

Table 3. Programmatic Interfaces for Tank Leakage Mitigation. ,ll
.... : " . .- ::: . , : : _-_4=_ ========================: ,: -: i :

•_':,-_r,= iii/iiii_ _:_ii :ii _d__ii_ _...... i _..... _ c,_._,_,.__ : _ .......w__-_-_-__:_ ....._ :
J___y - --_ ..... L_---- ----SZ_*-----t ____a ll_a_ _ It" .... •_---

WeaiaghomeHmfonl _ ..WHC_M- (controlled_uds) Im_w4__==_ t._---,=- w.--. --- C--v_- _-_-- -_-_. F_...-='_-= -_. be ia
requinsmU for design, eemmgticm, meconlmee with WI_-CM-I-3, MIEP2.21,

. WI4C-CM-I-3, Maagemnu _ operxticms,nminammce, _, "_ MammlWaiverPlxge_."
,=_ P_x_ projectcornea. _ _

p_=ttoa, pub_ hettth andwodmr ufay, =ad

• Wl4C.4L-'M-I-S,StmdKd_Pma_a qualitymwmee.

• WHC-CM- 1-6,B_l_CoB/mlCam_ Malmat

* WIlC-CM-4-2, era/fly Au_mce Mam_f ._

• WHE-CM4-3, _ _ Mam_ (_
Uq

* WHC-CM-4-9, _ Des/p

• WilC-CM-4-11,ALARA ProBmmMamld _._

* WIIC-EM-4-40,/xd, mnW _ Mama/

OO * WHC-CM-5-16, Solid Waste Mdmagmtmt

• WHC-CM-6-1, _mdard _g
_er

• WI_-CM-6-2, Pr_/ea Maa#ement

• WHC-CM-7-5, __ _

WeatmghouteHmford _ (cont'd) InterimSafety Basis Pmvid_ basis for safety saalysis sad evaluation _ where potable. Perfona hazardsof umeviewed safety questions (USQs). Applies assessmentand safetyanalyses for changes.

• Haq/on/3/_Ta_:FarmFad//des/nm'im toallIra=eatmd fuasretrekfarm°P¢ndimm"
se_ sas.. vok_e ; (see_ 2.
"Acceptance Criteria') emblhl_ _ety
abF=fivesforem_ andoifslteradia_n
expmu_,toxic_ exp(mre,prope_
,ridm_,_, _ _,d,mr_,,fay.,,d
_ comp,ance(Leachmd

1993a).





Table 4. Physical Interfaces for Tank Leakage Mitigation.

Solidw_tc AcceptanceCritem Affectsm form,wastec_ner, m Complywith_ cri*eria.
t=ek_, _a_g md m_g, _d

_ f_Id aluipmmt,nl, _t ckbris_ • /k¢_ S0e So//dW_te accwcm_ d_mwi_.
radimctiverod/orImmdouschemical O_rtm, WH_EP-0063-3(W'dlissadTrmm"
conttmkaktion.Transferto SolidWa_ _ 1991),_ generalrequi_ for
(inSolidmatLiquidW_ missionm_).] moageof radiogtivesolidw_; q,eciSm

sccepCmgecri_ forstorageof contact-
ludlod trmmurmiecrRu) waste,low-level
wmc (I.LW),mdradio,ctivemixed_;

mdp,_,,,ic__zKUi_rcqukez_a_

• _ituri, for_:q_tge mdcenilicationof ,_.,
nmese-hmdkdTRUwasteareprovidedcm• _
caw4ff-e_e l_u_ bySolidWaste :_

Liquidwas_ Acceptsm:eCritet_ Limitscomlmsitic_anddiscluugerate. May _ d_vciopm¢_d _ ¢ari_rimforn,quin,pontreaunem. _,a:ts to btaica. Compt_wittta=epcmze
tlucludmdilu_liquid_ withio_ levelsof * TBD et@nria.
r_limc_v©rod/orh, nnlou _ _ _ cd_.'rmmcI_ l

COLBY. Tmmferto the 200Arut El_uemt &-veloped.)
TrcaUneatFacility('mSolidmdl.,iquidWutc
mi_n _)-I "

cmumts AccepumccCritaia Limitscom_itim m_ dischtq_ me. _dm_ needto ctcvctopacaVCEe criteria.
Complyw/_hacce_ cs'_u'm.

l_ludm umndio_ md _ liquid • TBD
emue_ suitabkfordispo_ to theemvinmmem.
Tnmferto the200AreaTrg_gdEmumt
DisposalF_cility('mSolidmadLiquidW_
miuion arm).]



Table 4. PhysicalInterfacesfor TankLeakageMitigation.

Tank Leakage Mitigation TedmeleU T_,y4malet,v Develomne_. _ _ of avat'_bk tedmologies. Iktenak_ Wine Itetrkval Programfm_oml

• Technologydevdelmmtxclivilkxiachtdmg optiam, lmpm_lm_'mma" teehakaltukplam(focE.M-50)- C..om'dimtew'Jh
*eehaok_'ek'eti_ "a Priodtimimj me meTWaSpmgma.
in_rxn _ level, teehnele_
_,qwmo.mapmmimima mevmt'mn
level, _ nmmgemem of damdevdqxne_
an_ dmcn_ h T_d Wa._ R_,oSmim

_Bu_,_n,_T_._P_.
DOPJRI_92-61 {RL 1993b). __.___.--.--

----"--'- Limia sdee_a d availabk tedmolegiea- _ loud eoaditem md idemi_
s__ _ A_ ae_m. e_m_r_w_ ma_- ,_mm__,_a. _-.wa__

SuNtan r/me_, _f_ces" md ulilit_ ia the imlm_ pmgr_ ce_t" for bmrgim. _ rated'seesmdl _ w f,_• embmiheddw_ mme_pfeee_-

vk_dty of _e ,_mlOe-shellmk farmsare
_rib_ i. _ _ r_ F_

Da_ _, W_C-SV-W_-_SS-00t¢t_h md St_ 19_b).

t=.=l,



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

Table 5. Measures of Success for Tank _ge Mitigation.

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

• Minimize the waste disposed of on-site.

• Maximize unrestricted land use.

Public Health * Protect the groundwater.

• Minimize public exposure to radioactive and
hazardous materials.

Worker Safety * Minimize industrial hazards.

• 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.

• Safeguard tank integrity.
B

• Continue essential tank farm operations.

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

• Minimize life-cycle cost.

Schedule , Support waste retrieval.

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