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SINGLE-SHELL TANK PROGRAM PLAN 

- 
support the cleanup strategy identified in the 
TWRS EIS. The purpose of this document 

1 is to Dresent the SST Program strategy 

1.0 INTRODUCTION 

This document describes the River 
Protection Project (RPP) Single-Shell Tank 
(SST) Program as it is designed to support 
the cleanup strategy identified in the Tank 
Waste Remediation System (TWRS) 
Environmental Impact Statement @IS) 
(DOEEIS-0189) and its associated Record 
of Decision (ROD) (62 FR 8693). The RPP 
is managed by the U.S. Department of 
Energy (DOE) Office of River Protection 
(ORP). This SST Program Plan describes 
the following: 

The program mission and organizational 
structure, roles, and responsibilities 
The waste problem posed by the SSTs 
and miscellaneous underground storage 
tanks (MUSTs) and the desired end-state 
ofthe SSTs 

- The technical approach and associated 
logic for solving the tank waste and 
contamination problem 
Program work structure and schedule 
Program cost and funding requirements 
How the SST Program relates to other 
Hanford Site cleanup programs 
The management approach for planning 
and controlling the work 

0 

The purpose of this document is to present 
the mission and strategy of the SST Program 
within the context of the RPP including the 
following: 

Planning, providing retrieval systems, 
and retrieving waste from the SSTs and 
MUSTs 

measures resulting from Resource 
Conservation and Recovery Act of 1976 
(RCRA) assessments of the SST farms 

Developing and implementing corrective 

Acquiring SST farm subsurface data to 
evaluate cumulative long-term risks to 
human health and the ecosystem from 
past tank leakage and potential future 
leakage due to waste retrieval processes. 
Identifying and developing technologies 
to (1) adequately measure and detect 
tank leakage, (2) provide waste retrieval 
systems that minimize leakage to an 
acceptable level during operation, and 
(3) close the SST and double-shell tank 
(DST) farms 
Closing SSTs, MUSTs, and DSTs. 

I The SST Program Plan is designed to 

The appendices at the end of this plan 
contain details of the projects that 
implement the overall SST Program, namely 
(1) SST Waste Retrieval System Definition 
and Implementation, (2) Tank Farm Vadose 
Zone, (3) Tank Farm Closure and Corrective 
Measures, and (4) Hanford Tanks Initiative. 

Decisions regarding the strategy for cleaning 
the waste tanks and tank farms have been 
formalized in the TWRS EIS and its 
associated ROD (DOEEIS-0189 and 
62 FR 8693). The following list summarizes 
the current tank waste cleanup approach: 

0 Remove the wastes from the tanks 
Process and immobilize the waste 
Permanently dispose the low-level 
radioactive waste components in 
Hanford Site facilities 

components to an offsite geological 
repository for permanent disposal 

Transport the high-level waste 
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0 Mitigate the risks caused by subsurface 
contamination. 

The tank retrieval schedule, retrieval 
sequence, and retrieval rate will be 
influenced by immobilization facility 
requirements. Schedule milestones 
concerning the SST Program have been 
negotiated and are codified in the Hanford 
Federal Faciliiy Agreement and Consent 
Order (Ecology et al. 1996), commonly 
referred to as the Tri-Party Agreement. 

The tank farms will be closed following 
completion of tank waste retrieval in a 
manner that protects human health and the 
ecosystem in accordance with Tri-Party 
Agreement Milestone M-45-00. Other 
regulatory requirements (e.g., 
WAC 173-303-645 and proposed Tri-Party 
Agreement Change Number M-45-98-03) 
have been imposed to investigate the SST 
farms’ subsurface conditions and take action 
to minimize risks imposed by past and 
potential hture  contaminant leaks into the 
subsurface and groundwater. 

1.1 Background 

Since 1944, high-level radioactive waste that 
is a byproduct of spent nuclear fuel 
processing for the recovery of plutonium, 
uranium, and neptunium has been stored at 
the Hanford Site. Between 1944 and 1964 
one hundred forty-nine SSTs were built in 
the 200 East and 200 West Areas on the 
Hanford Site central plateau. The SSTs are 
grouped into tank farms comprised of 4 to 
18 SSTs. Each SST is constructed of a 
single, carbon steel shell that is housed in a 
steel, reinforced concrete wall and dome. 
Individual SST capacities range from 
55,000 gallons to 1 million gallons. The 
SSTs contain approximately 23,000 curies 
of long-term-risk radionuclides 
(Appendix A). The tanks have exceeded 
their design life and are deteriorating. NO 

waste has been added to the SSTs since 
November 1980 (HNF-EP-0182-134). 

Records of changing SST inventories during 
their active status varied. As a result, the 
waste inventories in most SSTs can only be 
estimated. The behavior of the waste in the 
tanks was also monitored (e.g., temperature, 
liquid level, gas concentration). As a result 
of the monitoring, issues related to the safety 
of the tanks concerning the following were 
identified: 

Criticality 
Ferrocyanide content 
Propagation of exothermic reactions 

0 Presence of organics and flammable 
gases 
High heat. 

Because of these concerns a significant 
effort was made to characterize and classify 
the waste in the SSTs, monitoring was 
increased, and corrective actions were taken 
to resolve the identified safety issues. One 
hundred thirty-nine of the SSTs have been 
sampled at least once in the past 10 years. 
All of the characterization and transaction 
information from the sampling activities has 
been assembled in the TWINS (Tank Waste 
Information Network System) database 
(TWINS 1999) for use in identifying the 
physical and chemical composition of waste 
in each tank. 

The 48 MUSTS in the 200 Areas tank farm 
system include active and inactive tanks. 
The 36 inactive MUSTs are smaller than the 
SSTs and DSTs (Le., 900- to 50,000-gallon 
capacities) and were used for settling solids 
out of liquid waste before decanting the 
liquid to cribs, reducing the acidity of 
process waste, recovering uranium, 
collecting waste transfer leakage, and 
handling waste. The volumes of wastes in 
the inactive MUSTs are estimated to be less 
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than 1% of the total waste volume in the 
SSTs (HNF-EP-0182-135). The remaining 
12 active MUSTs are used as receiver tanks 
during waste transfer activities or as catch 
tanks to collect potential spills and leaks. 

Safety concerns identified in 1990 resulted 
in 52 SSTs and DSTs being put on a Watch 
List. By 1999, 30 ofthese tanks had been 
removed from the watch list due to closure 
of safety issues. The remaining 22 (SSTs) 
are currently on the Watch List (Public Law 
101-510). The tanks on this list may pose 
risks of release of high-level waste due to 
uncontrolled increases in temperature or 
pressure. Of these tanks, 19 are on the 
Watch List because of the potential for 
hydrogen generation, 2 for presence of 
organics, and 1 for high heat levels 
(HNF-EP-0182-134). In fiscal year (FY) 
1999, waste retrieval from tank C-106 
removed sufficient waste to mitigate the 
high-heat risk and support closure of the 
safety issue in FY 2000. 

The 149 SSTs are hazardous waste 
management units regulated under 
Chapter 70.105 of the Hazardous Waste 
Management Act and the act's implementing 
requirements. The SSTs are currently 
operating under RCRA interim status 
regulations pending closure (i.e., waste can 
be stored in the tanks but no active 

management can occur). For purposes of 
assessing and monitoring the groundwater at 
the 12 SST farms, 7 waste management 
areas (WMAs) have been defined (see ' 

Figure 1-1). To date, past tank leaks and 
other releases within the tank farms have 
resulted in groundwater contamination 
documented at four of the SST WMAs 

PNNL-I 1826). 

1.2 Desired End State 

The desired end state at completion of the 
SST Program is reduction of the potential 
human health and ecosystem threat posed by 
the waste material located in the SSTs, 
MUSTs, and subsurface soil to an 
acceptable level. The following summarize 
the definition of an acceptable level that will 
be described in a tank farm closure EIS and 
in a RCRA tank farm closure plan. 

(P"L-11809,P"L-11810, 

Waste in tanks and tank farm ancillary 
equipment shall be removed to the extent 
required. 
Tanks and tank farms ancillary 
equipment will be removed or disposed 
of in place. 
Tank farm subsurface contamination will 
be removed or otherwise mitigated. 
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Figure 1-1. Map of Single-Shell Tank Farm Locations 
and Waste Management Area Boundaries 
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2.0 MISSION 

The RPP mission is described and analyzed 
in the RPP Mission Analysis Report 
("F-SD-WM-MAR-008). The RF'P 
mission scope includes the activities needed 
to accomplish the following: 

Resolve safety issues 

Construct, operate, and maintain 

Operate, maintain, and upgrade the tank 
farms and supporting infrastructure 

facilities necessary for waste storage, 
retrieval, separation, immobilization, and 
disposal or shipment 
Characterize, retrieve, separate, and 
immobilize the waste for disposal 
Provide for disposition of the cesium and 
strontium capsule contents 
Provide disposal of immobilized 
low-activity waste onsite 
Provide interim storage of immobilized 
high-level waste until it is shipped to the 
national geologic repository 
Provide for the decontamination, 
decommissioning, and closure of RPP 
facilities and for post-closure 
monitoring. 

-. 

Stakeholders are an important interface in 
carrying out the FWP mission. Stakeholder 
values of highest importance include the 
following: 

Protect public and worker health and 
safety 
Protect the Columbia River 
Make progress with the cleanup 
activities 
Clean up to the level necessary to 
accommodate hture use options 
Capture economic development 
opportunities locally 
Protect the rights of the Tribal Nations 
Ensure compliance 
Reducecost 

Use a systems approach 
Allocate funds to high-priority items 
Do not rely on unproven technologies, 
but use technological innovations as they 
become available. 

SST Program Mission 
Develop methods necessary to safely 
and effectively retrieve SST and MUST 
waste and transfer the waste to DSTs 
Select, design, test, and procure waste 
retrieval equipment 
Investigate past leak contamination and 
implement measures to mitigate threats 
to human health and the ecosystem 
Provide management oversight of safe 
SST and MUST waste retrieval 
Develop requirements and systems 
necessary to close SSTs, MUSTs, and 
DSTs in compliance with applicable 
regulations 

The SST Program mission is to develop and 
implement a strategy to safely, efficiently, 
and effectively transform the current SSTs 
and MUSTs into the desired end state by 
accomplishing the following: 

Develop the methods to safely and cost 
effectively remove wastes from SSTs 
and MUSTs to the extent required 
Identify and implement measures to 
prevent tank farm waste releases from 
threatening human health and the 
ecosystem 
Define and implement a cost-effective 
and permanent closure of the SSTs, 
MUSTs, and DSTs. 

The SST Program includes all activities 
necessary to identify, develop, and deploy a 
SST waste retrieval system, subsurface 
corrective measures, and a tank farm closure 
system that may comprise several retrieval 
technologies. Cleanup activities associated 
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with the SSTs can be directly applied to 
MUSTs cleanup; therefore, the plans for the 
MUSTs are included in the SST Program. 

The SST Program is responsible for the 
following activities within three primary 
subfunctions of the RPP (see Figure 2-1). - 

The selected technologies will safely and 

and 48 MUSTs, transfer the retrieved waste 
to DSTs, characterize and correct the 
leakage contaminant conditions in the SST 
farms subsurface, and close the SST and 
DST farms. . 
DST space availability must be considered 
in the SST Program strategy because the 
DSTs will receive waste from the SSTs and 
MUSTs. The DSTs will be closed under the 
SST Program when all of the waste is 
removed from those tanks. 

effectively retrieve waste from the 149 SSTs 0 SST Waste RetrievaLRetrieve waste 
from the SSTs and MUSTs and transfer 
that waste to DSTs for storage prior to 
processing the waste by the Waste 
Immobilization fimction. 
Tank Closure-Permanently close the 
SSTs, MUSTS, and DSTs and remove or 
otherwise permanently dispose of the 
ancillary equipment to minimize 
long-term health and safety risks. This 
function also mitigates the subsurface 
contamination risks through corrective 
actions. 

Figure 2-1. Functional Components of the River Protection Project 
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Tank Farm Vadose Zone-Collect 
-. information pertaining to the 

contaminants that have leaked into the 
tank farms subsurface and provide this 
information to (1) the SST Waste 
Retrieval function for use in retrieval 
system design and operation to minimize 
further contamination of the subsurface 
during retrieval operations, (2) the Tank 
Closure function for use in correcting the 
contaminant conditions and completing 
permanent closure of the tank farms, and 
(3) the Hanford Site 
Groundwater/Vadose Zone Integration 
Project for use in understanding 
site-wide contaminant migration risk to 
human health and the ecosystem 

The SST Program scope encompasses all 
tank closure and tank farm vadose zone 
activities. The SST Program scope 
encompasses the following for SST waste 
retrieval: 

Development and deployment of the 
SST waste retrieval systems, including 
technology development where required 
Performance measurement of the SST 
waste retrieval system against those 
requirements 
Management oversight of safe SST and 
MUST waste retrieval. 
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3.0 REQUIREMENTS 

The RPP and its programs, systems, and 
processes must satisfy numerous 
requirements and guidance documents. 
These requirements are identified and 
detailed in the TWRS Program Plan 
(HNF-1883). These requirements dictate, to 
a substantial degree, the work scope, 
schedule, and budget for the tasks 
supporting the RPP mission, including the 
SST Program and its four organizational 
subgroups (see Section 8.0). The sources of 
these requirements and guidance include the 
following: 

Promulgated laws and regulations 
(e.g., U.S. Environmental Protection 
Agency, Washington State Department 
of Ecology [Ecology]) 
Orders and directives 
(e.g., DOE 0 425.1 and DOE 0 430.1A) 
Implementing procedures ( e g ,  safety 
authorization bases) 
Professional organizations and societies 
(e.g., American National Standards 
Institute) 
Contractual documents (e.g., Project 
Hanford Management Contract 
[PHMCI) 
Planning guidance (e.g., Good Practice 
Guide GPG-FM-010). 

The minimum safety requirements derived 
from these sources are identified in the 
standards/requirements identification 
document ( S I R I D )  specific to RPP, 
categorized in 20 hnctional areas, and 
organized by facility (e.g., 200 Area tank 
farms and 242-A Evaporator). S I R I D  
requirements are included in the PHh4C 
contract with DOE. The ERMI 
(Environmental Requirements Management 
Interface) database (ERMI 1999) contains 
the requirements identified in the RPP 
S I R I D .  The database (1) maintains a link 

between the identified requirements and the 
implementing plans and procedures and 
(2) helps ensure that S/RID requirements are 
addressed in PHMC and FWP documents 
and procedures and implemented in RPP 
activities 

The current baseline plan for SST and 
MUST waste remediation is represented by 
the achievement of specified milestones 
contained in the following 

The Tri-Party Agreement (see Table 3-1) 
Contracted interface control agreements 
between DOE and BNFL, Inc. (see 
Table 3-2). 

A number of Tri-Party Agreement 
milestones were negotiated before there was 
a commitment to privatize the waste 
immobilization facilities. As a result of the 
decision to privatize, some of these 
milestones will require changes to 
accommodate the privatization strategy in a 
cost-effective and realistic manner. These 
milestones will be evaluated and 
re-negotiated in the next several months. 
The SST Program strategy is to meet these 
milestones in a safe and environmentally 
sound manner and within cost constraints. 

The requirements and guidance from all 
sources have been considered when 
developing the SST Program technical 
baseline, defining mission work scope, and 
establishing administrative systems. In 
addition to use of the S I R I D ,  key 
requirements for the RPP mission are also 
captured in documents such as the Retrieval 
and Disposal Mission Technical Baseline 
Summary Description (primarily Phase I) 
(HNF- 1901). 

Technical requirements for the SST mission 
start with the TWRS mission analysis report, 
which provides traceability of technical 
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requirements to  their source documents 
The SST Program mission analysis report 
(HNF-2944) relates the specific SST 
requirements to the RPP MAR 
(HNF-SD-WM-MAR-008) In addition the 
SST System Specification (HNF-3912) 
contains technical requirements derived 
from the TWRS architecture specification 
(HNF-4208) The Closure Work Plan 
provides the starting point for developing 
closure technical requirements The Phase I 
RCRA facility investigation (RFI)/corrective 

measures study (CMS) work plan for SST 
WMAs (DOE/RL-99-36) provides the 
starting point for SST RCWCor rec t i ve  
Measures technical equipment. 

Key programmatic requirements that must 
be satisfied by the SST Program are 
integrated into the management practices 
and systems. Integration is an iterative 
process of continuing assessments as the 
project matures and source requirements and 
guidance are revised. 

Table 3-1. Selected Tri-Party Agreement Milestone Schedule Requirements 

1 Date 

I 06/30/2003 

I 11/30/2003 

I 02/2004 

L 06/30/2005 

03/31 1201 4 

1 12/31/2028 

Milestone 

M-45-04-TO2 

M-45-08A 

M-45-04-TO3 
M-45-08 

M-45-08B 

M-45-04-TO1 

M-45-05-TO1 

M-45-55 
(draft) 

M-45-59 
(draft) 

M-43-00 
M-45-06-TO3 

M-45-06-TO4 

M-45-05 
M-45-00 

M-60-00 

M-50-00 
iste 

Title 

Complete Design for the Initial SST Waste Retrieval Systems 

Complete System Design and Operating Strategy for Tank Leak 
Monitoring and Mitigation for Systems to be used in conjunction with 
Initial Retrieval Systems for SSTs 

Complete Construction for Initial SST Waste Retrieval Systems 
Establish Full Scale Capability for Mitigation of Waste Tank Leakage 
during Retrieval Sluicing Operations 

Complete Demonstration and Installation of Leak Monitoring and 
Mitigation System for Initial SST Waste Retrieval 

Provide Initial SST Waste Retrieval Systems 

Retrieve Waste from One SST 

Submit Phase I RFI Report integrating results of data gathering 
activities and evaluations for WMAs S-SX, T, TX-TY. and B-BX-BY 
and related groundwater monitoring activities 

Control surface water infiltration pathways as needed to control or 
significantly reduce the likelihood of migration of subsurface 
contamination to groundwater at the SST WMAs 

Complete Tank Farm Upgrades 
Initiate Closure Actions on an Operable Unit or Tank Farm Basis 

Complete Closure Action on One Operable Unit or Tank Farm 

Complete Retrieval of Waste from SSTs 

Comolete Closure of all SST Farms 

SST = single-shell tank 
WMA waste management area 

. 
Complete Immobilization of LAW 

Complete Vtrification of HLW 
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Table 3-2. Interface Control Document Agreements Between DOE and BNFL, Inc. 

I Document 
~ HNF-SP-1223-ICD-I 9 

1 
"Unit of LAW is defined in Spe 
DOE = U.S. Department of Energy 
HLW = high-level waste 
LAW = low-activity waste 

Subject 
LAW feed 

HLW feed 

ication 7.2.3 

Aareement 
Deliver first feed batch of Envelope C containing 300 
to 600 units of LAW at the earliest practical date, but 
no later than May 2006. Transfers will occur no more 
frequently than once every 30 days per 100 units of 
LAW waste delivered. DOE intends to transfer 
subsequent batches to fill the contractor's feed tank in 
optimum practical quantities.. 

DOE will deliver an initial feed batch (including flush 
water) of HLW slurry in a quantity of at least 
600,000 liters, but no more than 675,000 liters 
currently scheduled for September 2004. Additional 
HLW feed will be delivered in quantities between 
200,000 and 600,000 liters. Before LAW 
immobilization sewices are provided by BNFL, Inc., 
waste will be delivered at a rate of up to 600,000 liters 
per 30 calendar days. After LAW immobilization 
services are available, HLW feed will be delivered at a 
rate sufficient to produce 33 HLW canisters every 
100 days. 
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4.0 TECHNICAL APPROACH 

This section provides information on the 
SST Program technical approach that will be 
implemented to attain the mission identified 
in Section 2.0. Specifically, the section 
begins with a problem statement that 
summarizes the initial state and conditions 
that must be considered in developing and 
implementing the technical approach. An 
overview of the technical approach that 
identifies how the program will address 
problem definition, identify and select 
solutions, and implement solutions is then 
provided. Finally, the technical approach 
for each Program component (i.e., waste 
retrieval, successfid subsurface corrective 
measures, and closure) is discussed. 
Summary level information is provided on 
the schedule for implementation of the 
technical approach and project level logics. 
Additional information on schedule and 
logics are available in Appendices B and C. 

-- 

-. 4.1 Problem Statement 

There are approximately 54 million gallons 
of radioactive and mixed wastes contained 
in the SSTs, MUSTS, and DSTs. The SSTs 
contain the majority (i.e., 35 million gallons) 
ofthe tank farm waste (HNF-EP-0182-134). 
Sixty-seven ofthe SSTs are known or 
suspected to have leaked approximately 
1 million gallons of waste containing 
1 million curies into the soil subsurface 
(HNF-EP-0182-134). The contaminants 
from these releases are migrating toward, 
and in some areas have entered, the 
groundwater. A potential future threat to 
humans and the ecosystem exists with 
(1) the potential for structural failure of the 
SSTs due to the continual aging of the tank, 
(2) potential for additional leakage from 
SSTs during waste retrieval, (3) known and 
suspected pathways of suspected waste 
contaminants to human receptors and the 
ecosystem, and (4) the nature of the 
contaminants in the SSTs and MUSTS. -. 

c 
Contaminants o f  Concern-Kadiological 
and chemical constituents that pose a 
potential threat to human health or the 
ecosystem and that may exceed risk-bawd 
action standards defined in Federal or Stare 
regulations For a contaminant to pose a 
thrcat it must be present in sufficient 
concentrations in a pathway where a 
receptor could be exposed to the 
contaminant 

Thc current SSl' conditions are summarized 
in the following list (HNF-EP-018:-1.34) 

Tank structural conditions--67 SSTs 
arc known or suspected to have leaked 
contents into the subsurface 
Current waste volume-As of 
February 1999 thc SSTs contained 
approximately i 5  2 million gallons of 
waste composed of approximately 
- 2 I 5 million gallons of nonpumpable 

salt cake 
17 0 million gallons of sludge 
1 5 million gallons of supernate 
(HKF-EP-0 182- 133) 

- 

- 

The SSTs contain approximately 
23,000 curies ofcontaminants of 
concern (CoCs) (Appendix A and 
BBI 1999) Approximately 95% of 
these conraminants are contained in 
approximately 70 SSTs (BBI 1999) 
The SSTs also contain various amounts 
of miscellaneous hardware (e g , airliti 
circulators, thermocouple trees, steam 
coils) and materials (e.g., experimental 
fuel elements, cobalt slugs) Figure 4-1 
summarizes the volumes of waste forms 
currently stored in SSTs 
Tank stabilization-Liquids have been 
removed from 119 of the SSTs 
(HXF-EP-0182-13.1) Currently, 7 SSTs 
are being pumped and the pumpable 
liquids in the remaining SSTs will be 
removed by 2004 
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Figure 4-1. Volume of Waste by Form 

Liquid Salt Cake Sludge 

Waste Category 

Past l e a k s 4 7  SSTs have leaked an 
estimated 750,000 to 1,050,000 gallons 
ofwaste (HNF-EP-0182-134). These 
leaks have contained approximately 
1 million curies of radionuclides. 
Groundwater contamination has been 
documented at four of the seven SST 
WMAs. At least one contaminant of 
concern, Tc-99, has been detected in the 
monitoring wells down-gradient from 
the S-SX WMA (PNNL-11810). 
Pumpable liquid is being removed and 
transferred to DSTs to prevent future 
leaks to the subsurface. 

Approximately 50% of the current curie 
inventory in the SSTs is cesium- 137 and 
strontium-90 (BBI 1999). These 
radionuclides are not very mobile in soils or 
groundwater and have relatively short half 
lives (Le., 30 to 40 years). The current 
understanding of the migration of these 
contaminants is that they would not pose 
risk at levels exceeding regulatory standards 
by the time they migrate to groundwater and 
to a down-gradient point of compliance for 
potential receptor ingestion 

(DOELU-96-16). However, other CoCs 
(e.g., Tc-99,1-129, U-238, C-14) have very 
long half lives (i.e., lo5 or more years) and 
may migrate relatively fast through soils and 
groundwater (DOEBL-96-16). Although 
these contaminants represent less than 1% of 
the SST waste inventory there is sufficient 
existing inventory of these CoCs in the SSTs 
and from past leaks to the soils to pose a 
potential down-gradient threat to ftture 
human receptors at the point of compliance 
and to the ecosystem. 

Gamma radiation activity has been 
extensively logged since the early 1960s for 
6 to 10 dry wells placed around each tank 
(HNF-2603). The gamma emitter (3-137 
remained in the liquid along with the CoCs 
at the time of leakage from the tank. 
Therefore, if there were a tank leak, a 
gamma fingerprint beneath the tank should 
be present if the leak was large enough to be 
detected through the drywell system. 
Beta-emitting CoCs would likely have 
migrated further than the gamma emitters. 
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4.2 Approach Overview 

Through the 1990s the focus of SST farm 
work to address the known SST problems 
has been on the following: 

Safety issues resolution 
Tank stabilization 
Tank farm infrastructure upgrades 
Tank waste characterization. 

The technical approach of the SST Program 
is now driven by the following significant 
issues and constraints 

Waste must be retrieved from the SSTs 
on a fixed schedule and in sufficient 
quantity to feed a privatized waste 
immobilization facility 
Technology for SST waste retrieval must 
be selected and demonstrated in time to 
support cost-effective waste retrieval to 
provide waste feed for immobilization 
facilities and the eventual privatization 
of waste retrieval, solutions to the SST 
waste retrieval problem may require new 
technology development 
The extent of the risk to human health 
and the environment posed by the SSTs 
and associated subsurface contamination 
must be established to identify the 
correct integrated cleanup approaches 
that will support an EIS and compliance 
with state and federal regulations 
SST farms cleanup problems must be 
solved with limited annual funding. 

- 

These issues and constraints require a 
fast-track technical approach wherein the 
solutions may be sub-optimized but 
acceptable to meet schedule and cost 
constraints Proper prioritization of work 
that considers risks and optimum use of 
available funds is key to the success of the 
program Therefore, the following technical 
approach has been adopted (see Figure 4-2) 

and begins with completing a problem 
definition for SSTs that includes the 
following activities: 

Completion, update, and refinement of 
tank waste characterization data 
Characterization of (1) subsurface waste 
content and configuration and 
(2) subsurface hydrogeologic properties 
Risk assessments using the acquired tank 
and subsurface characterization data to 
determine the extent of the near-term 
and long-term risks to human health and 
the environment. 

With the problem definition complete, 
alternative solutions will be defined to 
address those problems and select solutions 
that involve the following: 

Applying existing solutions to near-term 
problems (e.g., retrieving waste from 
nonleaking tanks using existing sluicing 
methods if needed to meet waste feed 
delivery requirements) 
Identifying other solution alternatives, 
performing alternatives trade studies, 
and selecting the solutions that will solve 
the defined problem(s)-the solutions 
will contain integrated technical 
approaches to (1) waste retrieval; 
(2) leak monitoring and mitigation; 
(3) containment and possibly selected 
cleanup of subsurface contamination; 
and (4) tank farm closure 
Documenting the proposed solutions and 
screened alternatives in a tank farm 
closure EIS that will provide the basis 
for proceeding with implementation of 
the solutions 
Selection of the solution set from among 
the screened alternatives 
Development of the top-level functional 
requirements for the solutions that will 
govern the design and implementation of 
the solutions for the defined problems. 
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Figure 4-2. Logic for the Single-Shell Tank Program Approach 
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Finally, the technical approach will develop 
and implement the selected solutions to 
achieve the following: 

Completion of subsurface investigations 
and implementation of interim actions to 
mitigate the migration of contaminants 
to groundwater and the Columbia River 

(i.e., removal of pumpable liquid from 
the SSTs) to reduce risk of contaminant 
leakage to the subsurface and hence 
reduce risk to human health and the 
environment 
Development, detail design, acquisition, 
and demonstration of retrieval 
technologies required to meet functional 
requirements 
Retrieval and transfer of SST waste to 
immobilization facilities 

Completion of interim stabilization 

Closure of tank farms. 

This progression from safety issue 
resolution to retrieval and treatment and 
finally to tank farm closure is the logic path 
of the Tri-Party Agreement, which was 
designed to bring the tank farms into 
regulatory compliance and has wide 
stakeholder, Tribal Nation, and regulator 
support. 

The following subsections describe each 
element of the overall technical approach in 
more detail. 

- 

4.2.1 Complete Problem Definition 

The quantity, content, and characteristics of 
the wastes contained in the SSTs and 
subsurface must be adequately understood to 
determine the extent of the risk to public 
health and the environment. A partial 
picture has emerged from results of past 
investigations, but a suficient understanding 
of the problem does not yet exist. 
Completing this understanding of the 

problem is essential to formulating 
appropriate and cost-effective solution(s). 
The following actions are necessary to 
complete problem definition. 

Identify and understand the SST waste 
inventories and forms; tank structural 
conditions and integrity; and waste 
chemistry, thermal behavior, and 
mechanical behavior. The Tank 
Characterization Project within the RPP 
is responsible for supporting this 
objective. 
Identify and understand the tank farm 
subsurface contaminant conditions, 
subsurface geology and hydrology, and 
geohydrologic behavior of the CoCs. 
The SST Program Tank Farm Vadose 
Zone group will complete these 
investigations and provide the necessary 
information to support SST waste 
removal, tank farms closure, and 
corrective measures. 
Evaluate risks to human health and the 
ecosystem based upon completion of 
tank and subsurface structure, inventory, 
and waste behavior characterization. 

The risk assessment effort uses tank, 
subsurface, and groundwater 
characterization data to analyze the 
characteristics of CoCs migration to human 
and ecosystem receptors and their associated 
impacts. Significant risk assessments have 
been completed based on limited 
characterization data (DOEEIS-0 189, 
PNNL-11800, DOEiRL-98-72). 

These assessments resulted in a set of 
preliminary recommendations related to 
additional data needs and extent of retrieval 
required. The assessments also provide the 
foundation and methodology upon which 
more detailed assessments can be made as 
more characterization data becomes 
available. 
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4.2.2 Identify, Evaluate, and Select 
Solutions 

Upon completion of the problem definition, 
a comprehensive set of top-level integrated 
SST Program technical requirements will be 
developed to guide the potential solutions to 
the identified problems. These requirements 
will represent an optimized trade-off 
between corrective measures, waste 
retrieval, and tank farm closure actions. The 
integrated requirements will address the 
following: 

Near-term and long-term risks identified 
in the risk assessments 
Retrieval rates, tank sequences, and 
waste composition necessary to support 
waste immobilization 
Tri-Party Agreement and environmental 
regulatory requirements 
Current status of near-term and interim 
corrective measures 
Technology (existing and emerging) 
capabilities 
Programmatic requirements (e.g., cost, 
schedule, site contracting and phasing 
strategies). 

The initial requirements have been allocated 
to the SST Program elements in the form of 
specifications. These specifications will be 
refined and updated as the project matures. 
This approach is consistent with the systems 
engineering approach required by the FWP 
System Engineering Management Plan and 
the action requested in a recommendation 
from the Defense Nuclear Facilities Safety 
Board (DNFSB 94-2). 

Development and implementation of the 
integrated solutions will have three major 
components: 

Near-Term and RCRA-Required 
Corrective Measures-Identifying and 

implementing near-term, interim, and 
RCRA-required permanent corrective 
measures by understanding how rapidly 
leaked tank waste is migrating to the 
groundwater and the resulting threat to 
the public or environment 
SST Waste Retrieval-Retrieving 
different types of waste from the SSTs 
by understanding the chemical and 
physical nature of the waste, the 
structural and leak integrity of the tanks, 
designing and evaluating the tools for 
waste retrieval 
Tank Farms Closure-Closing SST 
and DST farms to cleanup levels 
specified in a closure EIS and RCRA 
closure plan. 

4.2.3 Develop and Implement 
Solutions 

Upon completion of integrated requirements 
definitions for each of the three major SST 
Program components, the detailed 
development and implementation of these 
components can be completed. Work on 
these components has been started without a 
complete set of integrated requirements due 
to the immediate need to reduce risk from 
the SST farms to public and worker health 
and the ecosystem. Work will continue in 
parallel with completion of problem 
definition and development of integrated 
requirements to complete the SST Program 
objectives within the programmatic issues 
and constraints described in Section 4.1 

4.3 Single-Shell Tank Program 
Component Implementation 

This section provides the technical approach 
for each SST Program component 
(i.e., waste retrieval, corrective measures, 
and tank farm closure). The discussion for 
each program component begins with an 
overview of the technical issues and 
assumptions that drive the approach 
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followed by discussions of the near-term and 
life-cycle activities that are planned to 
implement the technical approach. 
Figure 4-3 illustrates the schedule for major 
activities required to complete the life cycle 
mission of the SST Program. The figure 
illustrates the program logic and the 
relationship among program components. 
Figure 4-3 also summarizes the total annual 
cost estimate for the program. Additional 
details of the activities, schedule, and cost 
estimates are available in Sections 5, 6 ,  and 
7 respectively, and also in Appendices B 
and C. 

4.3.1 Near-Term and RCRA-Required 
Corrective Measures 

Corrective measures may be required in the 
near-term to address past releases from the 
SSTs within tank farm boundaries. 
Subsurface characterization is being 
conducted in the tank farms to determine if 
corrective measures are required. The 
information collected from the subsurface 
will guide what, if any, near-term corrective 
measures will be implemented to mitigate 
further migration of contaminants in the 
soils or groundwater until the tank farms are 
closed. Information from these near-term 
activities will also be used to guide how to 
retrieve waste from the tanks and how to 
permanently close the tanks and tank farms. 
For waste retrieval decisions, subsurface 
information will be used (1) to determine if 
deployment of water-based retrieval systems 
pose an unacceptable risk of additional 
losses to the environment and (2) as one 
factor in setting design and operation 
parameters for waste retrieval systems. For 
closure decisions, information from the 
subsurface will be used to determine the 
extent of cleanup activities required prior to 
closure of the tank farms. 

4.3.1.1 Overview 

Corrective measures of surface and 
subsurface conditions is an ongoing process 
that will continue during retrieval and into 
tank farm closure. 

Near-term corrective measures are primarily 
associated with good housekeeping practices 
and comprise ensuring safe management of 
the tank farms in a manner that will not 
(1) contribute additional contamination to 
the surface and (2) contribute to faster 
migration of contaminants previously 
released to the subsurface. These corrective 
measures mitigate known risks and the 
technology employed is proven. 

RCRA-required corrective measures result 
from monitoring of the groundwater system 
and tank farm vadose zone studies where 
potential long-term risks to public health and 
the ecosystem due to past leaks and spills 
are detected. Based on findings from 
groundwater assessments, 8 of the 12 SST 
farms have been placed in the RFI and CMS 
process. This process requires increased 
sampling of groundwater and soils to 
determine the nature and extent of existing 
contamination, assessment of contaminant 
migration and potential risks to human 
health, and implementation of corrective 
interim measures to mitigate contaminant 
migration. Figure 4-4 shows the RFVCMS 
process. These corrective measures may 
require technology development. 

4.3.1.2 Near-Term Corrective 
Measures 

Several of the corrective measures are being 
managed by Hanford Site projects other than 
the SST Program (e.g., Tank Farm 
Operations). The following are some past 
and current interim corrective measures 
implemented by various components of the 
RPP: 
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Figure 4-4. RCRA Field Investigation and Corrective Measures Study Process 

~ Additional Field 
Investigation 

Work RFllCMS Plan :.-.,.,-l+ijq+$iq Measures 

Interim 
Measures 

DocprodSST Prograrn\Corel8\Fgure 4-4.dr  

CMS = corrective measures study 
RFI =Resource Conservation and 

Recovery Act of 1976facility 
investigation 

WMA = waste manauement area 

Interim tank stabilization to remove 
pumpable liquids from SSTs as a means 
of mitigating the potential for leak 
losses. 
Elimination of interstitial liquid releases 
to soils (e.g., process water to cribs, 
ditches, and ponds). 
Construction of the cross-site transfer 
line to replace a noncompliant waste 
transfer system with a system capable of 
moving waste from the 200 West Area 
to the 200 East Area and to support 
waste immobilization. 
Upgrade of leak-tight caps on drywells 
at the SST farms. 
Resolution or mitigation of safety issues 
(e.g., high-heat issue in tank C-106) that 
could impair the integrity of SSTs and 
lead to a loss .of liquids from SSTs. 

0 

Other steps that are currently being 
evaluated or implemented to limit liquids 
that infiltrate the soils and accelerate the rate 
of contaminant migration include the 
following: 

Sealing and decommissioning drywells 
and boreholes 
Repairing or sealing old water lines 
within the tank farms 
Limiting or controlling tank farm surface 
water. 

4.3.1.3 RCRA-Required Corrective 
Measures 

Based on the results of groundwater 
assessments to date, Ecology requested that 
DOE develop and submit a corrective action 
plan for four WMAs having documented 
leaks. Ecology and DOE have negotiated 
the proposed Tri-Party Agreement Change 
Number M-45-98-03, which addresses the 
initial sequence of SST WMA investigations 
including the need for integrated subsurface 
and groundwater investigations. Table 4-1 
contains the milestones associated with the 
proposed Tri-Party Agreement Change 
Number M-45-98-03. 
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Date 
TBD 

TBD 

TBD 

06/1999 

08/1999 
10/1999 

Table 4-1. Proposed TPA Milestones: Single-Shell Tank Vadose Zone/ 
Corrective Actions (TPA Change Control  Number M-45-98-03) 

Milestone Title 

M-45-56 
M-45-58 

Complete implementation of agreed-to interim measures 

Submit a CMS for interim corrective measures (pending results and 
conclusions from the Phase I RFI Report - Milestone M-45-55 or 
subsequent RFI Reports) 
Control surface water infiltralion pathways as needed to control or 
significantly reduce the likelihood of migration of subsurface contamination 
to groundwater at the SST WMAs (pending the CMS Report, 
Milestone M-45-58, and implementation of other interim corrective 
measures) 
Complete upgrading of leak-tight caps on monitoring drywells around SSTs 

Submit DOE Phase I RFllCMS Work Plan for SST WMAs 

Submit site-specific SST WMA Phase I RFVCMS Work Plan addenda for 
WMA S-SX 

M-45-59 

M-45-57 
M-45-51 

M-45-52 

WMA B-BX-0Y 
Complete development of a spectral gamma logging baseline for SST 
farms 

- 
09/2000 M-45-50 

1 05/2000 1 M-45-53 I Submit site-specific SST WMA Phase I RFllCMS Work Plan addenda for I 

Submit site-specific SST WMA Phase I RFVCMS Work Plan addenda for 
WMA's T and TX-TY 

Submit Phase I RFI Report integrating results of data gathering activities 
and evaluations for WMAs S-SX, T, TX-TY, and B-BX-BY and related 
groundwater monitoring activities 

CMS = corrective measures study 
DOE = U.S. Department of Energy 
RFI = Resource Conservation and Recovery Acf of 1976 facility investigation 
SST = single-shell tank 
TBD =to be determined 
TPA = Tri-Pariy Agreement 
WMA = waste management area 

The initial sequence of investigations 
includes initiation of preliminary 
characterization efforts in FY 1999 in WMA 
S-SX and characterization of the remainder 
of WMA S-SX followed by characterization 
of WMAs B-BX-BY, T, and TX-TY in 
FY 2000 through 2004. All of these efforts 
will be based on a Phase I FWUCMS work 
plan to be issued in January 2000 and site- 
specific WMA RFUCMS work plan addenda 
to be issued for each WMA. Following the 
completion of field activities for each of the 
WMAs, field investigation reports will be 
prepared. These reports will be the basis of 

the Phase I RFI report that will be submitted 
to Ecology in FY 2004. 

Subsurface investigations are likely to 
continue for many years. Phase I of the 
RFIiCMS process for WMAs S-SX; T, 
'TX-TY; and B, BX, BY is scheduled to 
conclude in 2004. At that time Ecology will 
determine if additional characterization is 
required to support evaluation of further 
corrective measures. If additional 
subsurface investigations are required DOE 
and Ecology will negotiate a scope and 
schedule for the follow-on work. Additional 
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investigations may be required to support 
tank farm operations, waste retrieval, waste 
disposal, and tank farm closure. 
Investigations may also be required at tank 
farms that are not currently under the 
RFVCMS process 

The technical approach, schedule, and cost 
estimate assumes that similar investigations 
will be required in the remaining WMAs 
(Le., A-AX, U, C). Current schedules have 
project activities being initiated in these 
WMAs in FY 2001 with completion ofthe 
RFI process in FY 2006 

4.3.1.4 Relationship of RCRA 
Corrective Measures to 
Waste Retrieval and Tank 
Farm Closure 

An important part of the integrated SST 
Program technical approach is the 
relationship between RCRA corrective 
measures, tank farm closure, and SST waste 
retrieval functions. The subsurface and 
groundwater characterization data collected 
under RCRA corrective measures will 
provide information with which to evaluate 
and develop requirements for the following: 

. .. 

Interim corrective measures to address 
potential risks from past tank leaks and 
tank farm operations 
Tank retrieval systems that will 
minimize potential releases of water and 
CoCs during the retrieval process 
Allowable waste quantity and CoCs 
content in closed tanks 
Tank farm closure mechanisms to 
minimize long-term release and 
migration of CoCs to receptors. 

0 

0 

0 

0 Leak detection, monitoring, and 
measurement systems and requirements 
for use during retrieval 

0 Performance measures for retrieval 
technologies and production retrieval 

0 Tank farm closure criteria and 
performance measures. 

Figure 4-5 illustrates the relationship 
between corrective actions, SST waste 
retrieval, and closure activities. 

The SST farm subsurface and groundwater 
investigations are being integrated as part of 
the Hanford Site Groundwater/Vadose Zone 
Integration Project. This effort supports the 
SST Program tank farm corrective measures 
and closure mission by: 

Addressing regulatory uncertainty that 
will influence the selection of corrective 
actions and closure options 
Providing an understanding of the 
cumulative affects of actions taken at the 
tank farms and other WMAs in the 
200 Areas 
Understanding the total site contaminant 
migration pathways and cumulative 
contaminant of concern concentrations 
and risks to provide a comprehensive set 
of integrated corrective measures 
requirements 
Providing data associated with past tank 
leak migration and developing a 
defensible understanding of that past 
migration and of migration of potential 
retrieval leakage losses and tank waste 
residuals.' 

These data are important in establishing an 
understandmg of the cumulative affect of planned 
SST and MUST waste retrieval and tank farm closure 
actions 

1 
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Figure 4-5. Relationship of Corrective Measure, Single-Shell 
Tank Waste Retrieval, and Long-Term Closure Activities 
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Additional interim corrective measures may 
be required to further limit the potential for 
contaminants to migrate to the groundwater 
if the tanks or tank farms are determined to 
be a continuing source of groundwater 
contamination or a source of continuing 
contamination resulting from waste 
retrieval. These measures will be evaluated 
to identify the balance of near-term 
corrective measures needs with those of the 
long-term corrective action and closure 
requirements. 

4.3.2 Waste Retrieval 

Retrieving waste from SSTs is needed to 
reduce the threat of long-term risks to 

human health and the environment. 
However, waste retrieval, depending on the 
technology, could result in releases to the 
environment. The approach contained in 
this program plan begins with tanks that are 
not likely to leak, retrieval technologies that 
minimize the amount of liquid available for 
release, and a retrieval sequence that ensures 
the right amount and type of waste are 
available for immobilization from sound 
tanks. As experience is gained with retrieval 
technologies capable of retrieving waste 
from unsound tanks or tanks with 
hard-to-retrieve waste the program can 
proceed with completion of the retrieval 
mission. 
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4.3.2.1 Overview and Assumptions 

This set of activities involves waste retrieval 
from the SSTs as required by the Tri-Party 
Agreement and its associated ROD 
(62 FR 8693). SST waste removal includes 
retrieving the waste from those tanks and 
transferring that waste to DSTs prior to 
waste immobilization. The details of the 
technical baseline for SST waste retrieval 
are provided in Appendix B. The SST 
retrieval technical approach within the scope 
considers the following: 

Potential operational leakage 
Tank waste forms 
Retrieval systems technology 

0 Fast-track retrieval systems development 

SST waste retrieval sequencing. 

The retrieved waste wil! be processed into 
low-activity and high-level waste 
radioactive immobilized glass forms for 
disposal. 

As indicated in Section 3 the current 
Tri-Party Agreement milestones for SST 
waste processing are currently being 
renegotiated to reflect changes in the 
contract between DOE and BNFL, Inc. for 
Phase I waste immobilization. These 
changes affect the schedule for SST waste 
retrieval. Assuming (1) that Phase I waste 
processing will begin in FY 2006 and 
conclude in FY 2018 and (2) that Phase I1 
waste processing will not begin until 
FY 2018 also hrther impacts the schedule 
for SST waste retrieval based on the 
production impacts of immobilization 
facilities and constraints on SST waste 
retrieval imposed by the availability of DST 
space to accept waste transfers from SSTs. 
If waste processing capacity and DST 
storage space is not available then waste 
cannot be retrieved from SSTs at a rate 

to support production retrieval 

necessary to complete SST waste retrieval in 
FY 2018. The SST Program is based on a 
technically defensible approach to SST 
waste retrieval that assumes the schedule for 
Phase I will be modified to span from 
FY 2006 to 2018 and that Phase I1 will 
commence in FY 2018. The SST Program 
approach also assumes that during Phase I 
waste will be processed at an average rate of 
approximately 1,100 metric tons of 
low-activity waste per year from 2006 
through 201 8 and that Phase I1 will result in 
expansion of waste processing capacity to 
approximately 2,200 metric tons of 
low-activity waste per year 

The schedule for the definition, design, 
construction and operation of SST waste 
retrieval systems has been segregated into 
three distinct phases based on the above 
assumptions regarding support of waste feed 
delivery requirements (see Section 6 for 
details): 

Waste retrieval to support Phase I waste 
processing 
SST waste retrieval during Phase I to 
support backfilling DSTs that are 
retrieved to provide processing waste 
during Phase I with SST waste that will 
be used during the initial years of Phase 
II waste processing 
Waste retrieval to complete retrieval to 
the extent necessary to close tanks and 
tank farms and to support Phase I1 waste 
processing of the waste not processed 
during Phase I. A summary schedule is 
provided in Section 6 and a detailed 
schedule for SST Program activities to 
support waste retrieval is provided in 
Appendix B. 

Current planning has identified 4 SSTs that 
will be retrieved to support Phase I waste 
processing assuming BNFL, Inc. is able to 
process low-activity waste at an average rate 
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of approximately I ,  100 metric tons per year 
from 2007 to 2018. These tanks include the 
foll o wI ng : 

Tanks S-102 and S-105 (retrieval to 
provide low-activity waste feed) 
Tanks C-104 and C-107 (retrieval to 
provide high-level waste feed). 

In the unconstrained planning schedule 
developed for FY 2000 the tank C-106 
demonstration project will initiate waste 
retrieval in FY 2003. This retrieval action 
will involve a small volume of waste and 
allow demonstration of confined sluicing 
technologies as an alternative to sluicing that 
has a reduced risk of large volumes of leak 
loss and that may be required for waste 
retrieval from SSTs with past leak histories 
or with waste that cannot be retrieved using 
past-practice sluicing. The first 
production-level SST waste retrieval 
campaign is scheduled to begin in FY 2009 
with retrieval actions in tanks C-104 and 
S-102 To support these retrieval actions 
design, acquisition, construction, and 
start-up and testing activity sequence need to 
begin in FY 2000 for capital projects. The 
remaining tanks providing Phase I waste 
feed-tanks C-107 and S-105-will be 
retrieved beginning in FY 2012 and 2015. 

To support backfilling of DSTs emptied 
during Phase I, 15 SSTs have been identified 
for retrieval from FY 2012 to 2018. These 
retrieval actions design, acquisition, 
construction, and start-up and testing 
activity sequence need to begin in FY 2002 
and continue through FY 2018. 

To support waste retrieval from the 
remaining 130 SSTs beginning in 2018, the 
design, acquisition, construction, and 
start-up and testing activity sequence needs 
to begin in FY 2008. The technical 
approach presented in this plan is 
sufficiently robust to allow acceleration of 
Phase I1 waste retrieval if required. 

Figure 4-6 illustrates the current planning 
baseline for SST waste retrieval based on 
the assumptions identified previously. 
Figure 4-6 illustrates the cumulative volume 
of waste retrieval attained by the current 
schedule for waste retrieval (expressed as a 
percentage of the total waste volume 
retrieved from the tanks) as well as the 
cumulative percentage of CoCs removed 
from SSTs resulting from the baseline 
retrieval schedule. 

In addition to these schedule and planning 
assumptions, the following subsections 
describe technical constraints and issues that 
affect SST waste retrieval planning and 
implementation. 

Potential Operational Leakage 

The retrieval systems requirements are 
primarily impacted by the risks associated 
with leakage into the tank subsurface caused 
or exacerbated by damaging degraded tanks, 
by the waste form, and by the rates of 
retrieval. The structural soundness of the 
aging SSTs is of major concern. Some of 
the SSTs are over 50 years old and will be 
over 60 years old at the start of retrieval 
production (i.e., in 2010). 

'The retrieval technology used in the 1970s 
was hydraulic sluicing, which involves a 
substantial water pressure and liquid 
volumes. The combination of water under 
pressure, substantial liquid, and questionable 
tank integrity could cause liquid to leak out 
of existing or newly-formed cracks or holes 
in the steel liner. The more liquid available 
in a leaking tank, the larger the concern over 
further contaminating the subsurface and 
provide additional driving forces for existing 
contamination. The ideal retrieval system 
would be a dry retrieval system. However, 
no dry retrieval system identified to date can 
safely and rapidly remove tank contents 
without creating a significant particulate 
release problem. 
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Figure 4-6. Single-Shell Tank Waste Retrieval Cumulative Waste Volume 
and Long-Term Risk Reduction 
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Tank Waste Forms 

By grouping tanks based on leakage history 
and type ofwaste (e.g., sound and salt cake 
waste), a specific type of retrieval 
technology can be designed and deployed 
for each group of tanks. Applying a single 
type of retrieval technology to a number of 
similar tanks should save time and money. 
Appendix A contains a spreadsheet that 
provides an initial basis for grouping the 
tanks. There are 82 tanks that have no 
measurable leaks. Of the remaining 
67 tanks, all but 16 have leaked less than 
10,000 gallons (HNF-EP-0182-134), which 
is less than a 4-inch drop in measurable 
liquid levels. Given the difficulty in 
estimating the height of a crust surface, 
uncertainty remains about the exact amount 
leaked in a number of these tanks cannot be 
specified. Grouping tanks by waste type 
results in the following: 

47 tanks containing mostly salt cake 
14 tanks containing a mixture of salt 
cake and sludge 
88 tanks containing mostly sludge. 

If the measure of risk to the public and 
environment is the amount of long-lived, 
mobile radionuclides (i.e., CoCs) then tanks 
can be grouped by contaminant of concern. 
Contaminant of concern Tc-99 is found 
primarily in salt cake tanks. Of the 
approximately 20,000 curies of Tc-99 
believed to be in SSTs, 65% of the curies are 
in salt cake tanks and 12% are in sludge 
tanks. The remaining 23% of the curies of 
Tc-99 are in the salt cake with sludge mixed 
waste tanks ("F-SD-WM-TI-740). 
Therefore, retrieval of sound salt cake tanks 
will reduce the potential for Tc-99 releases 
to the environment. Because numerous 
uncertainties remain about SST leak 
integrity, SST waste retrieval operations will 
begin with those SSTs posing a low risk of 

adding liquids to the subsurface. This 
technical approach will allow for near-term 
retrieval of SST wastes to reduce risk and 
provide initial waste feed while not 
foreclosing other technical alternatives. 

Waste Retrieval Systems and System 
Development 

Production retrieval that relies solely on 
water-based retrieval technology could 
introduce leakage of new contaminants and 
could drive current subsurface 
contamination deeper toward the 
groundwater, thus exacerbating past release 
impacts and imposing more expensive and 
higher-risk closure requirements. Dry 
retrieval technology may be necessary for 
the SSTs that have had extensive leakage. 

Concerns about subsurface contaminant 
migration increase the need to understand 
subsurface properties and past leak spatial 
configuration and behavior so impacts of 
further leaks during production retrieval can 
be understood. If serious subsurface 
migration of CoCs is likely, then leakage 
during production retrieval will influence 
selection of waste retrieval technology. 

Several technologies need to be investigated 
because of the potential leakage problems, 
different waste forms, tank conditions, 
congestion resulting from miscellaneous 
hardware in the tanks, and limited access. 

Because of the amount of waste in the SSTs, 
1-etrieval will likely take many years. 
Development of the waste retrieval systems 
will require planning, technology evaluation, 
cold and hot demonstrations, and equipment 
design selection and deployment to support 
production retrieval. The retrieval systems 
must demonstrate robust operability and 
maintainability to reliably meet the required 
feed rates that assure continuity of feed 
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delivery to the pretreatment and 
immobilization facilities. All ofthese 
activities have long lead times and will 
require sufficient resource commitments 
beginning in FY 2000 to support the 
implementation schedule for the 
immobilization facilities. Near-term 
required activities are delineated in 
Section 4.3.2.2. After experience with 
promising retrieval technologies and a better 
understanding of tank waste contaminant 
migration through the subsurface via the 
RCRA corrective measures work, SST waste 
retrieval will move into a production mode. 

Waste Retrieval Sequencing 

Waste will be retrieved from the SSTs in a 
specific tank-by-tank sequence to balance 
several factors: 

Optimizing waste composition for feed 
delivery to immobilization facilities 
Production rates of the immobilization 
facilities 
DST space for staging SST waste 
Potential for leakage loss 
Reduction of near-term and long-term 
human health and ecosystem threats 
Infrastructure limitations. 

Each of these factors is an important part of 
the waste retrieval sequence decision. 
Interim tank waste retrieval sequence 
planning will be completed based upon the 
best available data to support the most 
recent waste retrieval and immobilization 
planning However, a final waste tank 
retrieval sequence cannot be established 
until final decisions are made relevant to 
each of the factors. The technical approach 
contained in this plan is directed toward 

acquiring the data needed to support the 
sequence decision. 

cost  

Current estimates for SST waste retrieval are 
more than I O  times the target retrieval cost 
estimates established 4 years ago 
($80 million per tank versus $8 million per 
tank). The $8 million figure is consistent 
with recent Oak Ridge National Laboratory 
experience in retrieving light sludge waste 
from Gunite and associated tanks and more 
than 3 times the estimate used for planning 
purposes in the multi-year work plan for 
FY 1999 (Table 4-2). The $80 million 
estimate is consistent with waste retrieval 
cost experience for tank C-106 sludge 
removal using past-practice sluicing and 
estimates developed for tank C-104 waste 
retrieval for Project W-523 (TWR-4454). 
According to the assumptions used in the 
Project W-523 alternative generation 
analysis deployment of past-practice 
sluicing is assumed to achieve retrieval of 
85% of the waste in tank C-106. If this 
assumption is correct and waste must be 
retrieved to 360 ft3 to meet the interim 
Tri-Party Agreement waste retrieval goal, a 
second technology will need to be deployed 
and additional fimds beyond the $70 to $140 
million estimate for the past-practice 
sluicing deployment will be required. The 
substantial increase in the cost estimate for 
past-practice sluicing and the potential need 
to conduct a second technology deployment 
could result in a large increase in the life 
cycle cost of the SST and MUST waste 
retrieval activities unless more 
cost-effective, single-entry retrieval systems 
can be used. 
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Table 4-2. Retrieval Cost Estimates Per  Tank 

I Basis of Estimate I Cost Per Tank (in millions of dollars) 1 

90 
FY 1994 per-tank cost estimate (PPS) 
Proiect W-320 (PPS) 
Project W-523 Alternatives Generation and 
Analysis cost estimate for tank C-104 
Current tank C-106 retrieval demonstration cost 

70 to 140 depending on method 

33 

Because of the potential cost liabilities the 
SST Program will need to identify, test, 
design, acquire, and construct systems that 
meet waste retrieval performance goals 
based on a single deployment and that cost 
less than current Hanford Site experience 
and projected costs for near-term SST waste 
retrieval activities. The need for technology 
development is critical in the near term 
(over the next 1 to 5 years) because design 
and construction activities will begin in 
FY 2000 through FY 2004 for SST waste 
retrieval needed to support Phase I waste 
processing. Cost risks posed by past 
practice sluicing could be mitigated if a 
single-entry, low-water-volume retrieval 
method is proven effective for Hanford Site 
tank waste retrieval. 

4.3.2.2 Near-Term Single-Shell 
Tank Waste Retrieval 
Project Activities (FY 2000 
to FY 2008) 

Retrieval of a variety of SST waste forms 
from tanks with varying conditions will 
require evaluation and testing of a number 
of alternate waste retrieval technologies. 
The SST Program will initiate a technology 
evaluation and testing effort beginning in 
FY 2000 to support this requirement. The 
initial phase of this effort (in FY 2000 
through FY 2001) will focus on the 
following: 

Assessing tank conditions 
Collecting data on tank waste forms 
Identifying viable and available retrieval 
technologies 
Identifying viable and available leak 
detection technologies 
Identifying process improvements that 
will result in cost and schedule 
improvements for the program 
Establishing performance criteria for 
SST waste retrieval systems using 
methodologies established through 
DOEiRL-98-72. 

This phase of the work will incorporate 
available data regarding tank waste 
inventory and subsurface contamination into 
the SST Program planning process. The 
technology evaluation phase will also 
include integration with the SST waste 
retrieval sequencing activity to ensure 
consistency between SST Program planning 
and implementation and Phase I waste feed 
delivery requirements. 

The technology evaluation phase will 
culminate in FY 2001 with a Test and 
Evaluation Plan that will identify which 
technologies are ready for immediate 
deployment in support of waste retrieval and 
which technologies require cold and hot 
testing and demonstration prior to selection 
for design, construction and operations. 
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This testing and evaluation phase is 
scheduled to begin in FY 2001 with the 
development of a SST Waste Retrieval 
Program Test and Evaluation Plan followed 
by development of test and demonstration 
specifications. It is currently anticipated 
that the test and evaluation phase of the 
project will require the acquisition of cold 
test capacity to ensure cost-effective testing 
of up to seven technologies. Six candidate 
technologies (excluding the currently 
scheduled retrieval demonstration in tank 
C-106) will enter a program of cold and hot 
testing prior to retrieval demonstration in 
SSTs. These technologies include: 

- 

Salt cake dissolution 
Confined sluicing 
Salt cakeiSludge removal 
Dry retrieval 
Confined and limited access removal 
MUST waste retrieval. 

Following the completion of testing and 
evaluation, technologies determined to be 
appropriate for supporting the SST and 
MUST waste retrieval mission will be 
evaluated in a retrieval system alternative 
generation analysis that is currently 
scheduled for completion in FY 2006. 
Based on the results of the alternative 
generation and analysis and a integrated risk 
analysis to determine tank-by-tank retrieval 
system performance criteria, a deployment 
plan will be prepared that will determine 
which technologies should be deployed on a 
tank-by-tank basis to support the SST waste 
feed delivery schedule. This plan will also 
initiate design, acquisition, construction, and 
start-up and testing activities in support of 
waste retrieval in FY 2008. The sequence of 
activities will be based on waste feed 
delivery requirements and attainment of 
other retrieval system goals including cost 
minimization, infrastructure system needs, 
tank conditions, and risk reduction. 

This approach to SST and MUST waste 
retrieval will result in cost-effective and 
environmentally sound retrieval systems 
designed to address the challenges of SST 
and MUST waste retrieval for tanks 
scheduled for backfilling DSTs during 
Phase 1(15 tanks from FY 2012 to 2018) 
and Phase I1 waste retrieval (1 30 tanks from 
FY 2018 to 2033). Promising technologies 
will also be demonstrated on SSTs 
scheduled for retrieval in support of Phase I 
waste feed requirements (4 tanks from 
FY 2003 to 2014). 

Where alternate technologies are not 
currently available, early retrieval actions 
will focus on sound tanks to limit potential 
releases to the environment while alternative 
technologies are being evaluated for use by 
the SST Program These early retrieval 
actions, along with retrieval demonstrations, 
will meet program needs through much of 
Phase I and provide operational experience 
for Phase 11. It will also allow time to 
develop and deploy tank-specific retrieval 
technology strategies for much of the 
retrieval actions needed to support 
backfilling of DSTs and waste retrieval 
during Phase I1 

4.3.2.3 Long-Term Waste Retrieval 
Project Activities (FY 2009 
to FY 2035) 

The near-term activities described in the 
previous section will result in the selection 
of retrieval technologies for deployment in 
support of the waste retrieval mission and 
the identification of which technologies will 
be developed for deployment on a 
tank-by-tank basis during the remainder of 
Phase I retrieval activities. The activities 
will also result in selection of the retrieval 
actions supporting Phase I1 waste 
processing. Based on the deployment plan 
and the updated SST Program Plan the SST 
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Program will enter into a production 
retrieval phase that will last from 2009 
through 2032. The activities that will be 

completed during this phase of the project 
are illustrated in Figure 4-7 and include the 
following: 

Figure 4-7. Production Retrieval Activity Sequence 

Selecl Retrieval 

Deployment of Retrieval Equipment- 
Based on the mission performance 
criteria, tank retrieval sequence, and 
retrieval equipment evaluation and 
selection phase of the program 
tank-by-tank efforts will be initiated to 
ensure successful deployment of the 
selected technologies to support retrieval 
operations. Equipment deployment will 
require the completion of a number of 
activities including: 
- Project definition and conceptual and 

definitive design for retrieval, leak 
detection and monitoring, and 
infrastructure activities required for 
each tank. This activity includes 
completion of specification of 
functions and requirements, systems 
configuration, value engineering, 
safety assessments, interface control 
documents, operations and 
maintenance requirements, test and 
evaluation plans, and validation 
testing. 
Acquisition and construction of 
retrieval, leak detection and 
monitoring, and infrastructure 
equipment and systems defined in 
the design phase. This activity 
includes completion of acquisition 
strategies, construction 
documentation, configuration 

management, acceptance 
documentation, transition plans, 
system design, and management and 
engineering processes. 
Turnover of retrieval, leak detection 
and monitoring, and infrastructure 
equipment and systems constructed 
to meet design specifications. This 
activity includes validation, interface 
control documentation, acceptance 
documentation, test and start-up 
plans, and transition plans. 

Retrieval Operations-Following 
completion of the deployment phase of 
the project (an 8- to 10-year process 
under the DOE capital projects process) 
waste retrieval operations can be 
initiated. This phase of the project 
includes execution of operations and 
maintenance plans, integrated safety 
management, monitoring, and response 
actions based on performance objectives, 
regulatory compliance, and management 
of operational capacity (e.g., DST space, 
personnel, infrastructure). The 
operations phase of the project can take 
from a few months to several years 
depending on the technologies deployed, 
retrieval objectives, operational 
constraints, and the volume and form of 
the waste. 
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Evaluate Effectiveness-The 
-. effectiveness of the retrieval action must 

be evaluated when operations have been 
completed. This evaluation includes 
assessment of the systems performance 
(e.g., leakage losses, residual waste 
volume and characteristics, equipment 
effectiveness), execution of the test and 
evaluation plan, development of 
acceptance documentation, and 
development of transition and 
decommissioning plans. If the 
evaluation concludes that additional 
retrieval activities are required, existing 
retrieval equipment could be used or 
alternative retrieval technologies may be 
deployed until performance criteria is 
satisfied. If a new technology is 
required the process of technology 
evaluation and selection and design and 
construction could add many years to the 
overall schedule for completion of SST 
waste retrieval. If the evaluation 
determines that the retrieval performance 
criteria is satisfied. The tank would then 
be configured to support tank farm 
closure. 
Configure for Tank Farm C l o s u r e  
This activity includes development of a 
turn-over plan, completion of interface 
control and National Environmental 
Policy Act and regulatory compliance 
documentation, and design, construction 
and testing of equipment and strategies 
for completion of closure requirements. 
This activity will be coordinated with the 
SST Program Closure and Corrective 
Measures Group (see Section 4.3.3).  

-. 

4.3.3 Tank Farm Closure 

tanks and tank farms are closed. The current 
technical approach is to initially retrieve 
waste to levels established by cost 
constraints, the limits of technology, and in 
a manner that does not result in the release 
of contaminants that pose an unacceptable 
threat to human health and the ecosystem. 
Production retrieval will begin to support the 
immobilization waste feed stream upon 
successful demonstration of waste retrieval 
technologies. Additional retrieval actions 
may be needed to retrieve residual waste to 
levels established through a closure process 
once final retrieval performance criteria are 
established. This approach allows waste 
retrieval to begin while retrieval 
technologies are being developed and 
deployed and while closure criteria are being 
established. The closure process involves 
the following: 

Developing an improved understanding 

Developing an improved understanding 
of contaminant migration 

of cumulative risks to future receptors 
from all 200 Area waste sites 
Resolving regulatory compliance issues 
Completing a tank farm closure EIS and 
ROD 
Completing a dangerous waste 
regulation closure work plan 
Implementing and completing closure 
activities 
Modifying the Hanford Site RCRA 
permit 

0 Implementing post-closure care and 
monitoring. 

Closure implementation activities include 
the following: 

The Tri-Party Agreement, Hazardous Waste 
Management Aci, TWRS EIS 
(DOE/EIS-O189), and the associated ROD 
(69 FR 8693) concluded that waste retrieval 

Perform component-level systems 
engineering and detail design 
Select and qualify closure materials 

of SST wastes must be complete before 
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Perform detail design of closure methods 
for tank farms, individual tanks, and 
surface and subsurface soils 
Conduct design reviews and 
requirements verification 
Coordinate technical interface with 
Ecology and the U.S. Environmental 
Protection Agency 
Develop procurement specifications and 
procure closure material and equipment 
Construct closure systems in accordance 
with detail design 
Remove, dismantle, demolish, 
decontaminate, and othenvise dispose of 
ancillary equipment, piping, valves, and 
other material and equipment within the 
tank farm boundaries 

Inspect and test closures 
Perform readiness reviews and tank 
farms turnover for post-closure 
monitoring. 

Post-closure care and monitoring activities 
include the following: 

Perform groundwater monitoring and 

Maintain waste containment system 
Implement security requirements to 

reporting 

prevent disturbance of final cover and 
monitoring system integrity. 
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5.0 WORK BREAKDOWN 
I STRUCTURE 

The Work Breakdown Structure (WBS) is 
the framework for organizing RPP work. 
The SST Program WBS is consistent with 
the RPP life-cycle requirements and 
responds to the functions and requirements 
identified in the RPP Technical Baseline. 
The WBS divides the Tank Waste 
Operations and Retrieval and Disposal 
portions of the RPP work scope into 
functional areas or programs identified by a 
unique Project Baseline Summary number 
(e.g., Retrieval is Project Baseline 
Summary TW04). 

The Tank Waste Operations mission has 
been assigned responsibility for 
Characterization (TWOl), Safety Issue 
Resolution (TWOZ), and Tank Waste 
Operations (TW03). 

Retrieval and Disposal has been assigned 
responsibility for Phase I work scope in 

- 
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Waste Retrieval (TW04), Privatization 
Infrastructure (TW08), and Immobilized 
Tank Waste Storage and Disposal (TW09) 

The RPP has also been assigned the 
managing and integrating vendor interface 
component of the Process Waste Support 
Project Baseline Summary (TW05). Other 
components of the WBS are assigned to 
DOE (TW06) or to private contractors 
(TW07). 

Table 5-1 provides the SST Program WBS 
responsibilities, summarizes the 
organizational responsibility for the WBS 
Level 3 (Project Baseline Summary), Level 
4 (Function), Level 5 (Activity), and Level 6 
(Cost Account). The detailed WBS for SST 
Waste Retrieval System Definition and 
Implementation and Hanford Tanks 
Initiative are provided in Appendix B. The 
detailed WBS for the Tank Farm Closure 
and Corrective Measures and Tank Farm 
Vadose Zone are provided in Appendix C. 
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Table 5-1. Single-Shell Tank Program Work  Breakdown Structure Responsibilities 

'BS # 

W04 
__ 

~ 

8D = de 
BS = Pri 
ST =sin 

JBS Description 

Naste Retrieval 

itamination and decon 
:t Baseline Summary 
-shell tank 

Activity # 

W04.01.02 

lW04.01.03 

ssioning 

Activity Description 

SST Waste fietrieval 

D8D Tank Farm 
Facility 

cost 
Account # 

TW04.01.02.01 

TW04.01.02.02 

TW04.01.02.03 

TW04.01.02.04 

TW04.01.02.05 

TW04.01.02.06 

TW04.01.02.09 

~~~~~ 

TW04.01.02.11 

lW04.01.02.12 

TW04.01.02.13 

TW04.01.03.01 

TW04.01.03.02 

TW04.01.03.03 

Work Scope 
Descriotion 

SST Waste 
Retrieval Project 
Management 

SST Waste 
Retrieval System 
Definition 

SST Waste 
Retrieval Systems 
Demonstrations 

SST Waste 
Retrieval Projects 
Definition 

Hanford Tanks 
Initiative 

SST Technoloaies 
and Assessmeits 

Phase I SST 
Operations 

Characterization 

Safety Basis 

W-523 

Closure and 
Vadose Zone 
Project 
Management 

Closure System 
Definitions 

Vadose Zone 
Activities 
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6.0 SCHEDULE 

The planning baseline schedule for the SST 
Program includes the following activities: 

Those required to evaluate, test, select, 
design, construct, and operate waste 
retrieval systems 
Those required to determine the nature 
and extent of past tank leaks and 
evaluate, select, and implement 
corrective actions 
Those necessary to evaluate, design, 
construct, and monitor and maintain 
closure systems for SSTs, MUSTS, and 
DSTs. 

- 

-- 

Summary schedules for these aspects of the 
SST Program are provided in Figures 6-1 
through 6-5 

6.1 Waste Retrieval and 
Technology Development 

The schedule for the definition, design, 
construction, and operation of SST and 
MUST waste retrieval systems has been 
segregated into three distinct phases to 
support waste feed delivery requirements: 

1 

2 

Waste retrieval to support Phase I waste 
processing (see Figure 6-1) 
SST waste retrieval during Phase I to 
support backfilling DSTs that are 
retrieved to provide processing waste 
during Phase I with SST waste that Will 
be used during the initial years of 
Phase I1 waste processing (see 
Figure 6-2) 

3. Waste retrieval to support the remainder 
of Phase I1 waste processing (see 
Figure 6-3) 

A detailed schedule for SST Program 
activities to support waste retrieval is 

provided in Appendix B. Current planning 
has identified five SSTs that will be 
retrieved to support Phase I waste 
processing assuming BNFL, Inc. is able to 
process low-activity waste at an average rate 
of approximately 1,100 metric tons per year 
from 2006 to 2018. These tanks include 
tank C-106 for retrieval ofresidual waste 
remaining following completion of 
past-practice sluicing, tanks S-102 and 
S-105 for retrieval to provide low-activity 
waste feed, and tanks C-104 and C-107 for 
retrieval to provide high-level waste feed. 

In the baseline schedule the tank C-106 
retrieval demonstration project will initiate 
waste retrieval in FY 2002. This retrieval 
action will involve a small volume of waste 
and allow demonstration of low-volume, 
confined sluicing technologies that may be 
required for waste retrieval From SSTs with 
past leak histories or with waste that cannot 
be retrieved using past-practice sluicing. 
The first large volume SST waste retrieval 
campaign is scheduled to begin in FY 2009 
with retrieval actions in tanks C-104 and 
S- 102. Design, acquisition, construction, 
and start-up and testing need to begin in 
FY 2000 to support these retrieval actions. 
The remaining tanks providing Phase I 
waste feed, waste retrieval tanks G I 0 7  and 
S-105 will begin in FY 2012 and FY 2015. 

Fifteen SSTs have been identified for 
retrieval from 2012 to 2018 to support 
backfilling of DSTs emptied during Phase I. 
Design, acquisition, construction, and 
start-up and testing need to begin in 
FY 2002 and continue through FY 2018 to 
support these retrieval actions. Design, 
acquisition, construction, and start-up and 
testing need to begin in FY 2008 to support 
waste retrieval from the remaining 130 SSTs 
beginning in FY 2018. 
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Development of waste retrieval technologies 
needed to retrieve a variety of SST and 
MUST waste forms from tanks with varying 
conditions (see Section 4) will require the 
SST Program to evaluate and test a number 
of alternate waste retrieval technologies. 
The SST Program will initiate a technology 
evaluation and testing effort beginning in 
FY 2000 to support this requirement. The 
initial phase of this effort will be focused on 
the following: 

Assessing tank conditions 

Identifying process improvements that 

Collecting data on tank waste forms 
Identifying viable and available retrieval 
and leak detection technologies 

will result in cost and schedule 
improvements for the program 

SST waste retrieval system performance. 
Establishing performance criteria for 

This phase will culminate in FY 2001 with a 
test and evaluation plan that will identify 
(1) which technologies are ready for 
immediate deployment in support of waste 
retrieval and (2) which technologies require 
cold and hot testing and demonstration prior 
to selection for design, construction, and 
operations. This testing and evaluation 
phase is scheduled to begin in FY 2001 and 
continue through FY 2006. It is currently 
anticipated that up to seven technologies 
will require testing and evaluation (see 
Section 4) including the currently scheduled 
retrieval demonstration in tank C-106. 
Following the completion of testing and 
evaluation, technologies determined to be 
appropriate for supporting the SST waste 
retrieval mission will be included in a 
deployment plan that will determine which 
technologies should be deployed on a 
tank-by-tank basis to support the 
environmentally sound and cost-effective 
retrieval of SST waste on a schedule that 
supports waste feed delivery requirements. 

This plan will then be used to support 
initiation of design, acquisition, 
construction, and start-up and testing 
activities in support of waste retrieval. 

As indicated in Section 4, early retrieval 
actions will focus on sound tanks to limit 
potential releases to the environment while 
alternative technologies are being evaluated 
for use by the SST Program. These early 
retrieval actions, along with retrieval 
demonstrations, will meet the program’s 
need through much of Phase I allowing time 
to develop and deploy tank-specific retrieval 
technology strategies for much of the 
retrieval actions needed to support 
backfilling ofDSTs beginning in FY 2012 
and waste retrieval during Phase I1 
beginning in FY 2018. Waste retrieval for 
Phase I1 would begin in FY 2018 and 
conclude in FY 2033 

6.2 Closure and Corrective 
Measures 

The schedule for the definition, design, 
construction and operation of closure 
systems and investigations of subsurface 
contamination and implementation of 
potential corrective measures has been 
developed to support corrective measures 
and tank farm closure requirements (see 
Figures 6-4 and 6-5). A detailed schedule 
for SST Program activities to tank farm 
closure and corrective measures is provided 
in Appendix C. The current schedule for 
corrective measures is divided into two 
elements: (1) activities to support Phase I 
RFUCMS studies at four WMAs and 
(2) RFYCMS studies at the three remaining 
WMAs assuming that at some point in the 
hture it will be determined that each of 
these WMAs will enter the RCRA corrective 
action process. The Phase I RFYCMS 
studies at four W A S  were initiated in 
FY 1999 and are scheduled to conclude in 
FY 2004. At that time it will be determined 
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if additional field investigations are required 
or if corrective measures need to be 
evaluated and implemented to mitigate the 
migration of contaminants resulting from 
past tank leaks and spills within the tank 
farms. Data developed from this program 
will be available beginning in FY 2001 to 
support the informational needs of the 
corrective action, closure, and waste 
retrieval functions of the SST Program (see 
Section 4). For planning purposes it was 
assumed that the remaining W A S  would 
enter the RCRA corrective action process 
beginning in FY 2001 and that Phase I field 
investigation and corrective measures 
studies would also be completed for these 
WMAs in FY 2007. 

The current planning schedule for closure of 
SSTs, MUSTs, and DSTs is closely tied to 
the activities planned for corrective 
measures, SST waste retrieval, and 
completion of waste processing. Closure 
system definition begins in FY 2000 with 
the revision of the closure work plan and 
progresses through definition of the closure 
system (including completion of technology 
testing and demonstrations) in FY 2007, the 
closure EIS in FY 2007, and completion of 
system specification, performance 
assessment, waste classification, and 
permitting in FY 2014. This schedule will 
support the initiation of design, acquisition, 

construction, and testing necessary to begin 
closure of the first SST farm in FY 2026 and 
complete closure of the first SST farm in 
FY 2028 and closure of the final SST farm 
in FY 2035. Closure of the SSTs would 
initialize long-term monitoring and 
maintenance that could last for 30 years or 
more depending on the requirements 
established by Ecology in the RCRA permit. 

DST closure would trail SST farm closure. 
The first DST farm would be available for 
initiation of closure activities in FY 2042 
and closure activities would be completed 
for the final DST farm in FY 2048. Closure 
of the DSTs would also initiate the 
long-term monitoring and maintenance of 
the tank farms. 

Closure of the MUSTs would depend on 
where the MUSTs are located and whether 
they are actively supporting waste transfers. 
MUSTs located within SST and DST farms 
would be closed on the same schedule as the 
farm they are located in. MUSTs outside 
tank farm boundaries would be closed 
following termination of their use for waste 
transfers. Currently inactive MUSTs would 
be closed following definition of closure 
criteria and completion of design, 
acquisition, construction, and testing 
necessary to begin closure in FY 2024. 
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7.0 COST AND FUNDING 
REQUIREMENTS 

This section provides the life-cycle cost 
estimate for the SST Program based on the 
technical approach discussed in Section 4 
and the schedules provided in Section 6. 
Detailed cost information is provided in 
Appendix B for SST Waste Retrieval 
(including technology evaluation under the 
Hanford Tanks Initiative) and in 
Appendix C for Closure and Corrective 

Measure (including the Tank Farm Vadose 
Zone Project). The cost estimate by FY is 
summarized in Table 7-1. All costs are 
based on 1999 dollars that have not been 
escalated. The total life-cycle cost estimate 
for the SST Program is $5.6 billion from 
FY 2000 through FY 2044. Major project 
activities conclude in FY 2049; however, 
costs for closure system monitoring and 
maintenance will continue for up to 30 years 
following the closure of the last tank farm. 
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201 7 

Table 7-1. Single-Shell Tank Program Cost Estimate by Fiscal Year 

in millions of in millions of in millions of 5 

1586 I 

201 0 1 138.6 I 

201 8 

0.0 I 

197.0 1 

I 145.0 I 

~~ ~ 

201 9 

2020 

2021 

2022 

0.0 I 

221 .o 0.0 1.7 

184.6 0.0 1.8 

145.7 0.0 1.7 

201.6 0.0 1.6 

0.84 0.6 

2036 

I 185.4 1 

0.0 0.0 12.8 
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I 176.8 I 
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0.0 
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2016 
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2037 
2038 
2039 
2040 

Table 7-1. Single-Shell Tank Program Cost Estimate by Fiscal Year 

0.0 0.0 10.6 
0.0 0.0 10.6 
0.0 0.0 10.6 
0.0 0.0 14.5 

I -. ~ ~ ~ * ., 1 SST Waste Retrieval' 1 Corrective Measures' I closure3 1 

2042 0.0 0.0 

I (in millions of S) I (in millions of$) I (in millions of $) I riscai Tear 

18.7 
2043 
2044 
2045 

I 204 1 I 0.0 I 0.0 I 16.3 1 

0.0 0.0 22.3 
0.0 0.0 22.7 
0.0 0.0 22.5 

2046 0.0 0.0 22.6 
2047 0.0 0.0 9.3 
2048 

I Total Life-Cycle Cost: $5.8 billion 
Notes: ' Estimate based on aswmDtions wovided in Section 4.2.3.1 unconstrained olannina case lor FY x)W modifled to renect the life- 

0.0 0.0 9.4 
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relr evallo suppon DST backfl. and tne assumption tnat cost efficient es YII I be attained mat w 'I reaLce m e  cost 01 fetrieval 10 
525 m.l,!on per tank dur.ng Phase I. retneval operations This assumpt on nas no1 been evalualeo ana may resuh in unoer. 
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8.0 ORGANIZATION 

8.1 Organization Overview 

The ORP is responsible for mitigating the 
threat posed by the waste contained in, and 
associated subsurface contamination from, 
the Hanford Site 200 Area tanks. Fluor 
Daniel Hanford, Inc. (FDH) is the DOE 
integrating contractor for the Hanford Site. 
The Lockheed Martin Hanford Corporation 
(LMHC) has a contract with O W  for design 

contract with BNFL, Inc. is in place for 
design, construction, and operation of the 
low-level and high-level waste processing 
and immobilization system that will vitrify 
the waste removed from the tank farms. 
Figure 8-1 depicts the SST Program 
organization within the O W .  

8.2 Roles and Responsibilities 

The SST Program organization includes four 
croups within the Tank Waste Retrieval and 
I .  

and implementation of an integrated solution 
to the tank waste problem. The SST 
Program is managed by LMHC. A DOE 

Disposal (TWRD) organization. 

Figure 8-1. Office of River Protection Organization 
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8.2.1 Tank Waste Retrieval and 
Disposal Organization 

The TWRD organization is the key 
organization within LMHC responsible for 
developing plans and identifying the 
systems and facilities necessary to safely 
and efficiently: 

Retrieve waste from the tanks 
Transport the retrieved waste to waste 
immobilization facilities 
Safely store and dispose of the 
immobilized tank waste. 

The TWRD organization is also responsible 
for (1) providing infrastructure support to 
the immobilization facilities; (2) correcting 
existing subsurface contamination from past 
tank leaks; and (3) developing plans for, and 
closure of, the tank farms upon completion 
of waste retrieval. 

8.2.2 Single-Shell Tank Program 
Organization 

The SST Program organization within the 
TWRD organization executes its role by 
focusing efforts on the SSTs and executing 
the program mission and scope as described 
in Section 4. The SST Program mission and 
scope is executed through four 
organizational subgroups: 

SST Waste Retrieval System Definition 
and Implementation group 
Hanford Tanks Initiative group 
Tank Farm Closure and Corrective 
Measures group 
Tank Farm Vadose Zone group. 

8.2.2.1 Single-Shell Tank Waste 
Retrieval System Definition 
and Implementation Group 

The SST Waste Retrieval System Definition 
and Implementation group develops the 
systems necessary to safely and effectively 
retrieve waste from the SSTs and MUSTS 
and to transfer that waste to DSTs prior to 
immobilization processing Specifically, 
this group. 

Prepares plans that define scope, cost, 
and schedule for SST waste retrieval 
projects to complete the SST Program 
mission 
Defines the SST waste retrieval 
functions and requirements that are 
needed to design, acquire, and operate 
the systems that will retrieve the waste 
from SSTs in a safe and effective 
manner to support retrieval of waste to 
the extent needed to close tanks and tank 
farms and immobilization requirements 
Oversees the detailed design of the 
components and component integration 
of the SST waste retrieval system and 
acquisition, testing, and turnover of the 
system for waste retrieval operations 
Supports SST waste retrieval operations 
Monitors and continuously improves the 
retrieval systems through performance 
measurement activities. 

8.2.2.2 Hanford Tanks Initiative 
Group 

The Hanford Tanks Initiative group 
responds to technology needs of the other 
SST Program groups. Specifically, this 
group: 
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Defines the hnctions and requirements 
that are needed to respond to technology 
needs expressed by the Tank Waste 
Retrieval Program organization elements 
Develops plans and provides the 
technology information needed by those 
groups 

implements a testing program 

that will meet those needs 
Provides a validated set of solutions for 
project selection and implementation. 

Specifies test requirements and 

Identifies and demonstrates technologies 

8.2.2.3 Tank Farm Closure and 
Corrective Measures Group 

The Tank Farm Closure and Corrective 
Measures group plans closure of all the tank 
farms, acquires information necessary to 
support closure decisions, and implements 
corrective measures to effectively mitigate 
the risks posed by tank farms subsurface 
contamination caused by past SST leaks. 
Specifically, this group: 

Prepares program plans that define the 
scope, cost, and schedule of the tank 
farm closure and corrective measures 
work 
Develops technical plans to close the 
tank farms that are to include the SSTs, 
MUSTS, DSTs, ancillary equipment, and 
soils within the tank farm operable unit 
boundary 
Develops the tank farm closure, 
subsurface corrective measure, and post- 
closure monitoring requirements 
Implements closure of the tank farms 
and the measures to mitigate risks posed 
by the subsurface contamination 
Conducts closure and corrective action 
measures to verify requirements are 
safely and effectively met. 

8.2.2.4 Tank Farm Vadose Zone 
Group 

The Tank Farm Vadose Zone group I 

determines the extent and characteristics of 
tank farm subsurface contamination and 
how the contaminants migrate through the 
subsurface and to groundwater. 
Specifically, this group: 

Prepares program plans that define the 
scope, cost, and schedule of the tank 
farm vadose zone analyses 
Develops technical plans to collect and 
provide the subsurface information 
needed to support the SST Program 
mission 
Collects data on the nature and extent of 
subsurface contamination and 
characterizes the potential migration 
through the subsurface to the 
groundwater. 

8.3 Organizational Interactions 

The key interfaces that exist between the 
elements within the SST Program and with 
external organizations are shown in 
Figure 8-2. Success of these interfacing 
organizations depends on the timely 
interchange of accurate information to 
ensure that both programmatic and technical 
objectives are accomplished. The diagram 
in Figure 8-3 shows organizational 
integration roles. A brief description of the 
key external organizations that interface 
with the SST Program are provided in the 
following subsections. 

8.3.1 Waste Feed Delivery System 
Definition Organization 

The Waste Feed Delivery System Definition 
organization develops the technical 
strategies and requirements for safe, 
compliant, and timely delivery of the 
required quantities and qualities of tank 
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waste feed to BNFL, Inc. In its contract 
BNFL, Inc. is required to process and 
immobilize a specific volume of waste with 
specific characteristics on a specific 
schedule. The waste feed requirements are 
critical for planning feed delivery including 
DST space availability and SST, MUST, and 
DST retrieval sequences. These 

requirements are used by the SST Waste 
Retrieval System Definition and 
Implementation group to develop the SST 
waste retrieval system requirements that will 
have the required retrieval sustained 
production rates for the specified SST waste 
retrieval sequences. 

Figure 8-2. Key External Interface Organizations 
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[ elmplementation : ; 
XJ . 

Oelivery Retrieval Functional 

System Program 
Definition 

8.3.2 Retrieval Engineering 8.3.3 Retrieval Operations 
Organization Organization 

The Retrieval Engineering organization is 
matrixed to the TWRD organization from 
the LMHC Technical Operations and 
Engineering organization. Retrieval 
Engineering staff perform the analyses and 
detailed engineering to design the SST waste 
retrieval system in accordance with the 
hnctional requirements developed by the 
SST Waste Retrieval System Definition and 
Implementation group. 

The Retrieval Operations organization 
manages, directs, and conducts retrieval and 
transfer of waste from the SSTs using the 
SST waste retrieval systems provided by the 
SST Waste Retrieval System Definition and 
Implementation group. 
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Figure 8-3. Key Organizational Interfaces 
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8.3.4 Tank Characterization Program 
Organization 

The Tank Characterization Program 
organization collects information about the 
waste contained in the SSTs. This 
information is used by the TWRD 
organization for SST waste retrieval system 
design, subsurface contamination estimates, 
and tank closure methods. 

8.3.5 Site GroundwaterNadose Zone 
Integration Project 

The Site GroundwateriVadose Zone 
Integration Project collects data concerning 
sitewide subsurface and groundwater 
contaminant conditions and geological and 
hydrological data that affects migration of 
contaminants to and within the groundwater. 
Information collected by the Tank Farm 
Vadose Zone group is shared and integrated 
with the site information to establish 
cumulative potential human health and 
ecosystem exposure levels for subsurface 
contamination and drive the strategies and 
designs for surface and subsurface 
corrective actions, waste retrieval, and tank 
farms closure. 

8.4 Other Office of River 
Protection Functional Support 
Interfaces 

The SST Program obtains support from 
other O W  hnctional organizations to 
ensure that the SST program addresses all 
aspects of the work safely and in accordance 
with all applicable laws, regulations, and 
established O W  procedures. 

8.4.1 Systems Engineering and 
Integration Interface 

The SST Program uses the services provided 
by the RPP Systems Engineering and 
Integration organization to apply systems 

engineering principles to the development of 
the SST program retrieval, vadose 
zoneicorrective actions, and closure 
technical work. The program responds to 
requirements allocated to the SST Program 
technical systems and drives those 
requirements to the SST systems component 
level. The program provides design 
configuration and performance data to the 
RPP Systems Engineering and Integration 
organization to maintain the RPP technical 
baseline and facilities documentation and 
ensure requirements traceability to the 
lowest levels. The program participates and 
provides information for system level trade 
studies conducted by the systems 
engineering organization. 

8.4.2 Nuclear Safety and Licensing 
Interface 

The SST Program elements prepare and 
operate within Authorization Basis 
documents established by the RPP Nuclear 
Safety and Licensing organization. The 
program coordinates the resolution of waste 
tank safety issues and assists the RPP 
Nuclear Safety and Licensing organization 
in their interactions with FDH, DOE, and 
external agencies. 

8.4.3 Environmental 

The SST Program works with the ORP 
Environmental organization to obtain 
environmental permits and maintain a 
compliant program. The organization 
responds to the established environmental 
requirements and provides environmental 
monitoring and record-keeping information. 

8.4.4 Quality Assurance 

The SST Program implements the quality 
assurance requirements established by the 
O W  Quality Assurance organization. Using 
ORP quality assurance services, the program 
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qualifies suppliers, ensures procurement 

quality assurance requirements, cooperates 
with quality assurance audits and 
surveillances, and responds to the respective 
findings with timely corrective actions to 
ensure that the program is quality assurance 
compliant 

8.4.5 Safety Services 

I documentation reflects the appropriate 

The SST Program implements worker safety 
requirements established by the Safety 
Services organization The organization 
ensures appropriate safety reviews of 
designs and work plans is performed, 

industrial hygiene and housekeeping 
requirements are met; monitoring of 
chemical, physical, biological, and 
ergonomic monitoring and evaluation; and 
fire hazards are minimized. The 
organization implements established 
requirements for employee safety 
complaints and concerns and resolution. 

8.4.6 Emergency Preparedness 

The SST Program responds to  the 
emergency preparedness requirements and 
procedures established by the ORP 
Emergency Preparedness organization and 
participates in drills when required. 
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9.0 MANAGEMENT APPROACH 

The RPP management approach and 
management systems are used to ensure that 
planning and implementation are conducted 
in accordance with sound business, 
engineering, integrated safety, decision, risk, 
configuration, and interface management 
practices. The requirements of higher-tier 
directives and guidance are used to establish 
policies and procedures for day-to-day 
operations and management 

The TWRS Program Plan (HNF-I 883) 
provides a description of the management 
approach used to establish the integration 
baseline that forms the basis for the waste 
retrieval and disposal mission. The plan 
also describes the key documents and 
management systems used to define and 
manage the total program. Key documents 
used to define the program include those 
listed below 

RPP Mission Analysis Report 

-.. 

(HNF-SD-WM-MAR-O08)-provides 
the requirements assigned to the RPP 
and defines project initial and end states, 
major interfaces, and the activities the 
project must implement to be successful 
in achieving the defined mission. 
TWRS Program Plan ("F-1883)- 
provides the main driver for 
management plans and procedures 
supporting implementation of the 
retrieval and disposal mission; it 
presents the planning requirements, 
schedules, and management strategies 
and policies for accomplishing the 
mission. 
Retrieval and Disposal Mission 
Plans-provide the plans for 
implementation of the FS'P components. 

rn Project Management Plans-provide 
plans that flow down the upper-level 
plans and guiding principles and support 

management of projects implemented 
under each of the program missions of 
the retrieval and disposal mission. 

For the SST Program, the RPP Mission 
Analysis Report (HNF-SD-WM-MAR-008) 
and the SST Retrieval Project Mission 
Analysis Report (HNF-2944) provide the 
requirements assigned to the SST Program, 
define the initial and end state for the 
program, identify the major interfaces, and 
assess the activities that must be 
implemented to successfhlly achieve the 
SST Program mission. These documents 
will be updated as the program matures 
and/or new information becomes available. 
The RPP Program Plan (HNF-1883) 
provides the main driver for the 
management plans and procedures 
supporting implementation of the retrieval 
and disposal mission and presents the 
planning requirements, schedules, 
management strategies, and policies for 
accomplishing the mission. These three 
documents provide the top-level 
requirements, directives, and guidance to 
support this SST Program Plan in 
implementing SST Program components. 

The management processes include business 
operations necessary to establish and 
maintain the following: 

Program baseline 
Engineering processes that ensure the 
baseline supports the mission needs and 
requirements 
Integrated safety management 
Decision management 
Risk management 
Configuration management 
Interface management 

Public involvement. 

Staffing and personnel training and 
qualifications 
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These processes and management systems 
are described in detail in the RPP Program 
Plan (HNF-1883), implemented under the 
LMHC Administrative Procedure 
(HNF-IP-0842), and summarized in the 
following sections. 

9.1 Business Operations 

Business operations include activities 
necessary to establish and maintain the RPP 
program baseline. The SST Program 
supports the RF'P business operations 
activities through planning for, and 
providing input to, the program baseline, 
scope, schedule, cost estimating, acquisition 
management, and performance monitoring. 

9.1 .I Program Baseline 
Development, Scope, 
Schedule, and Cost 

The SST Program supports business 
operations on an annual basis to refine 
execution-year and out-year planning. 
Planning includes refinement of scope, 
schedule, and budgets for work tasks and 
supporting task plans. 

9.1.2 Acquisition Management 

Acquisition management includes activities 
necessary to support the RPP authorization 
of work process, subcontracting, and 
industrial relations. For the SST Program 
the authorization of work process includes 
authorization for work activities and funding 
based on a multi-year work plan and 
authorization from FDH to LMHC through a 
project authorization document Changes to 
the authorized schedule and funding for the 
project are controlled through a formal 
change control process. 

9.1.3 Performance Assurance 

Performance assurance includes activities 
necessary to support the following: 

Measurement and reporting 
Startup and operational readiness 
Testing and evaluation 
Continuous improvement. 

The SST Program supports this process by 
monitoring and controlling performance 
based on established performance measures 
and reporting of variances to planned 
performance. Start-up and operational 
readiness is based on the criteria established 
in DOE 0 425.1. The SST Program will 
implement a test and evaluation program for 
major projects to ensure that equipment 
meets all defined requirements. The SST 
Program complies with the Quality 
Assurance Program, which identifies 
implementing procedures for management 
assessment and other evaluation processes 
needed to implement improvement in key 
processes. 

9.1.4 Management Systems 

Management systems include information 
management tools (e.g., HAND1 [Hanford 
Data Integration] 2000) used to acquire and 
analyze management information and 
decision models and analysis tools that assist 
in the decision-making process. The SST 
Program supports management of these 
systems by providing accurate and timely 
information needed to manage the RPP. The 
SST Program will also use and/or develop 
(when needed) project-specific information 
management and decision models to assist in 
the evaluation of technologies and selection 
of technologies for evaluation and 
development. 
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9.2 Engineering 

The RPP uses a systems approach to all 
engineering processes. This approach 
ensures that the technical baseline supports 
the mission needs and requirements. The 
processes are designed to accomplish the 
following: 

Determine requirements 
Assess the system 
Verify the existing baseline 
Support the design, construction, testing, 
and operations process. 

The SST Program will use systems 
engineering as a tool for understanding the 
complex system throughout its life cycle 
based on the Systems Engineering 
Management Policy (HNF-IP-0842, Vol. X, 
Section 4.2) and documented in the Systems 
Engineeri3g Management Plan 
(HNF-SD-WM-SEMP-002). Application of 
the systems engineering approach will 
ensure a complete integrated and traceable 
technical baseline that meets the mission 
need, performs the necessary functions, and 
satisfies the technical requirements. The 
RPP Test and Evaluation Management Plan 
(HNF-2029) guides the SST test and 
demonstration programs to ensure that the 
SST system and associated components are 
verified. Additionally, the program will use 
engineering process as defined in the 
Engineering Plan (HNF-1947). 

9.3 Integrated Safety Management 

- 

System 

The objective of the Integrated Safety 
Management System is to facilitate safe 
work. This system integrates requirements 
into the planning and execution of retrieval 
activities that reflect DOE’S commitment to 
a standards-based safety program. 

Environmental Safety, Health, and Quality 
Assurance; Radiological Control; and 
TWRS Engineering and Nuclear Safety 
organizations provide health and safety 
services to the RPP as defined in the TWRS 
Program Plan (HNF-1883). These 
organizations use the Integrated Safety 
Management System to guide the integration 
of safety and health functions into work 
planning, execution, and follow-up. The 
same organizational framework will be used 
in developing and implementing elements of 
the SST Program to promote safe work. 

9.3.1 Environmental 

The Environmental Program facilitates RPP 
compliance by definition and oversight of 
environmental regulatory requirements. The 
System Environmental Program Plan 
(HNF-1773) provides additional detail on 
the Environmental Program. The primary 
environmental issues that will require 
strategic input and support from the 
Environmental Program include the 
following: 

Permitting 

Environmental constraints associated 

Airborne emissions from the tanks 
during retrieval 
Potential retrieval leakage to the vadose 
zone during retrieval 

with developing a technical basis for the 
extent of waste retrieval necessary to be 
protective of human health and the 
environment. 

9.3.2 Safety and Health 

The RPP Safety and Health Program 
facilitates a multi-disciplined approach 
encompassing industrial safety, industrial 
hygiene, and fire protection. In support of 
the SST mission, Safety and Health is 
responsible for integrating development and 
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implementation of specific safety- and 
health-related programs, technical support to 
work planning and performance, and 
compliance oversight and assessment. 
Responsibilities are implemented through 
sitewide occupational health and safety 
procedures (WHC-SD-WM-HSP-002 and 
Section 1.1 of HNF-IP-0 182); and other 
WP-specific administrative and operational 
procedures. SST Program activities are 
covered by these procedures. 

9.3.3 Quality Assurance 

The RPP contractor implements its quality 
assurance program through Section 1.1 of 
the TWRS Quality Assurance Program Plan 
(HNF-IP-0182) and the Quality Assurance 
organization. An implementation matrix in 
the plan summarizes flow-down of 
requirements to procedures. The procedures 
control the quality assurance process for the 
entire RPP. The TWRS Quality Assurance 
Program Plan is reviewed and revised 
annually to accommodate changes in 
requirements, activities, organization, or 
facilities. Quality assurance requirements of 
the SST Program fall under the TWRS 
Quality Assurance Program Plan and 
subordinate procedures. 

The PHMC Quality Assurance Program is 
described in the Quality Assurance Program 
Description (HNF-MP-0599). The Quality 
Assurance Program Description identifies 
the quality assurance requirements that the 
PHMC team is obliged to implement and is 
based on 10 CFR 830.120 for nonreactor 
nuclear facilities and DOE Order 5700.6C 
for the balance of the plant. 

9.3.4 Nuclear Safety 

Nuclear safety encompasses systems and 
activities that minimize the potential for a 
criticality and release of fission products or 
other radioactive materials that could 

adversely affect the environment, the 
workers, and the public. The Environmental 
Safety, Health, and Quality Assurance 
organization is responsible for review and 
oversight of engineering and nuclear safety 
analysis developed by the TWRS 
Engineering and Nuclear Safety 
organization. 

9.3.5 Emergency Preparedness 

The Emergency Preparedness Program is an 
integral element of the Integrated Safety 
Management System under the direction of 
the Environmental Safety, Health, and 
Quality Assurance Director. The program is 
conducted in accordance with applicable 
regulations, requirements, and procedures. 
The permanent Emergency Preparedness 
coordinators conduct the day-to-day 
activities (e.g., planning, procedure 
development and review, training, and drills 
for the RPP facilities) and implement 
facility-specific requirements. The 
Emergency Preparedness organization 
works in conjunction with the Sitewide 
Emergency Preparedness Program. 
Emergency services (e.g., fire fighting, 
ambulance, security) are provided by other 
Hanford Site contractors. 

9.3.6 Radiological Control 

The Radiological Control organization 
integrates safety and health hnctions into all 
phases of the RPP The Hanford Site 
Radiological Control Manual (HSRCM-1) 
outlines the compliance program for 
10 CFR 835 The Radiological Control 
organization implements this program 
through support and oversight of RPP work, 
including the SST Program activities This 
effort involves the generation of radiation 
work permits for relevant work and the 
assignment of radiological control 
technicians as appropriate 
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In support of the SST Program mission, the 
- Radiological Control organization provides 

management, support, and oversight in 
radiological design requirements, 
radiological surveys and work practices, 
assessments and field observations, 
radiological problem reporting system, and 
ALARA (as low as reasonably achievable) 
practices 

9.3.7 Nuclear Safety and Licensing 

The nuclear safety activities are executed by 
the Nuclear Safety and Licensing 
organization. This functional support group 
ensures consistency across all aspects of the 
RF'P in terms of hazard identification; 
control development; structure, system, and 
component specification; authorization basis 
document preparation; DOE order 
compliance; and approaches to dealing with 
technical uncertainty. Policies, standards, 
and requirements relevant to Nuclear Safety 
and Licensing are defined in the following: 

RPPSlRIDs 
PHMC 
FDH procedures 
RPP procedures 
RPP mission-specific engineering 

Project-specific engineering baseline 

- 

baseline documentation 

documentation. 

9.4 Decision, Risk, Configuration, 
and Interface Management 

Decision, risk, configuration, and interface 
management processes ensure that the SST 
Program accomplishes the following: 

Makes timely, traceable decisions 
Plans for management of technical, 
schedule, and cost risks 

Provides an integrated approach to 
management of technical, cost, schedule, 
and administrative information 
necessary to maintain configuration 
control of the project and integration 
with other projects 

The SST Program will use decision, risk, 
configuration, and interface management 
systems in accordance with the requirements 
established in the TWRS Program Plan 
(HNF-1883) 

9.5 Staffing and Personnel 
Training and Qualifications 

Staffing, training, and qualification 
strategies ensure that qualified people are 
available to support the SST Program 
mission. The SST Program will support the 
LMHC staffing and training programs as 
defined in the TWRS Program Plan 
(HNF-I 883). 

9.6 Stakeholder Affairs 

The goal of the SST Program is to provide 
timely, accurate, and responsive 
communication regarding issues of concern 
to stakeholders, Tribal Nations, and other 
interested parties. To ensure meeting this 
goal, public participation will be managed in 
conformance with the Integrated Hanford 
Communications Plan ("F-MP-012) 
submitted by FDH to DOE. The plan 
identifies key Hanford Site stakeholders and 
provides a framework for integrated 
communications and public involvement for 
the Hanford Site. On issues associated with 
potential impacts to groundwater quality 
from SST waste retrieval activities, 
corrective measures, and tank closure the 
program will also coordinate 
communications with the sitewide LMHC 
Vadose ZondGroundwater Integration 
Project. 
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APPENDIX A 
INITIAL STATE AND CONDITIONS DATA 

A1.O INTRODUCTION carcinogenic, and human and aquatic biota 

This appendix provides data relevant to the 
initial state of the Hanford Site single-shell 
tanks. Tank-by-tank information regarding 
the following is provided in Table A-1 and 
includes: 

Watch List status 

Interim stabilization status 

Past tank leak volume estimates 
Leak status (Le., sound or declared 
leaker) 

toxicity characteristics. Two other studies 
used a similar screening methodology, and 
concentrated on identifying CoCs specific to 
the single-shell tanks and assessing the 
threats of those  contaminant^.^.^ The CoCs 
that pose long-term threats are of particular 
interest to the Single-Shell Tank Program 
strategy because they are a major factor in 
determining of the subsurface investigation 
methods, associated corrective measures, 
residual tank waste criteria, and tank closure 
plans. 

Total waste volume estimate 

Volume of various waste forms 
(i.e., supernate, sludge, and salt cake) The following are the single-shell tank CoCs 

that pose threats to long-term health: 

Drainable liquid volume estimate 
Waste type 

_- concern. 

Nitrite (NO;) 
Nitrate ( N 0 3 . )  
Ethylenediaminetetraacetic acid (EDTA) 
Carbon-14 (C-141 

Volume in curies of constituents of 

Contaminants of concern (CoCs) are 
provided because those Contaminants Technetium-99 (Tc-99) 
residing in the tank waste could cause both 
short-term and long-term threats to human Uranium-238 (U-238). 
health and the ecosystem if they were 
released. The threats would primarily arise 
from releases that would be ingested through 
air and water. Releases of the CoCs could 
result from routine remediation activities, 
accidents, inadvertent intruder effects, and 
tank leaks. 

~e1enium:7$ (~eL79) 

Iodine-129 (1-129) 

The Columbia River Comprehensive Impact 
Assessment’ identified CoCs through a 
rigorous screening process. The screening 
process identified CoCs based on radiation, 

DOERL-96-16, 1998, Screening Assessment and 
Requirementsfor a Comprehensive Assessment- 
Columbia River Comprehensive Impact Assessment, 
Rev. 1, US. Depamnent of Energy, Richland 
Operations Ofice, Richland Washington. 

3 DOERL-98-72, 1999, Retrieval Performance 
Evaluation Methodologv for the AX Tank Farm, 
Jacobs Engineering Group Inc. for the U.S. 
Department of Energy, fichland Operations Office, 
Richland, Waslungton. 

DOEIEIS-0189, 1996, Tank Waste Remediation 
System, Hanford Site, Richland, Washington, Final 
Environmental Impact Statement, U.S. Department 
of Energy, Richland Operations Ofice, Richland 
Washington. 
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cc = m p i m n t  mmnmte waste 
c, = arnes 
CP E mcentrated phasphate waste 
DC =dilute nmccmPl& Waste 
DSSF = double-shell SluWfeed 
HH = high heat 
H Y E  = hydmgen 
NCPLX = n m m p l &  waste 
ORG = aganlcs 
Stab81 = Tank IS intenm stabilized 

A-3 September 1999 



HNF-5095, Rev. 0 

This page intentionally left blank. 

A-4 September 1999 



HNF-5095, Rev. 0 
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SINGLE-SHELL TANK WASTE RETRIEVAL SYSTEM DEFINITION 
AND IMPLEMENTATION AND HANFORD TANKS INITIATIVE 

TECHNICAL BASELINE 
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APPENDIX B 

IMPLEMENTATION AND HANFORD TANKS INITIATIVE 
TECHNICAL BASELINE 

SINGLE-SHELL TANK WASTE RETRIEVAL SYSTEM DEFINITION AND I 

.- 

B1.0 INTRODUCTION 

This appendix provides an overview of the 
life cycle scope, schedule, logics and budget 
for two tank farm organizational 
subelements: (1) Single-Shell Tank (SST) 
Waste Retrieval System Definition and 
Implementation and (2) Hanford Tanks 
Initiative. Activities carried out under these 
two subelements will support both near- and 
long-term tank farm decisions, including 
SST waste retrieval, SST corrective 
measures, and tank farm closure. 

82.0 SCOPE, SCHEDULE, BUDGET 

Printouts of the information for these 
activities are attached: 

e Project logic 
e A Work Breakdown Structure 
e Life cycle schedule and cost data. 

The Work Breakdown Structure depicts the 
scope of work performed by SST Waste 
Retrieval System Definition and 
Implementation and Hanford Tanks 
Initiative subelements. The Work 
Breakdown Structure is organized into the 
following three upper-level (i.e., Level 6) 
activities: 

SST Waste Retrieval Project 
Management 
SST Waste Retrieval System Definition 
SST Waste Retrieval System 
Demonstrations 
SST Waste Retrieval Projects Definition 
Hanford Tanks Initiative 
SST Technology Assessments 
Tank Farm Systems Upgrades 
Privatization 
Phase I SST Operations 
Phase 11 SST Operations 
Characterization 
Safety Basis 
Project W-523 
Project W-XXX (Double-Shell Tank 
Backfill). 
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APPENDIX C 
TANK FARM CLOSURE AND CORRECTIVE MEASURES AND 

TANK FARM VADOSE ZONE TECHNICAL BASELINE 

C1.0 INTRODUCTION 

This appendix provides an overview of the 
project logic, a Work Breakdown Structure, 
and budgeted cost data for two Single-Shell 
Tank (SST) Program organizational 
subelements: (1) Tank Farm Closure and 
Corrective Measures and (2) Tank Farm 
Vadose Zone. Activities carried out under 
these two subelements will support both 
near- and long-term tank farm decisions, 
including SST corrective measures, SST 
waste retrieval, and tank farm closure. 
These activities will also provide support for 
site-level assessments and decisions made 
by the GroundwaterNadose Zone 
Integration Project. The two subelements 
discussed in this appendix have the primary 
responsibility for (1) collecting and 
providing information and understanding on 
the distribution and movement of 
contaminants in the vadose zone in and 
around the tank farms, (2) meeting proposed 
Tri-Party Agreement’ milestones for 
corrective actions at SST waste management 
areas W A S ) ,  and (3) planning and 
implementing tank farm closure and 
post-closure care activities. 

C2.0 SCOPE, SCHEDULE, BUDGET 

Printouts of the information for the logic, 
work breakdown, and schedule and cost 
activities are attached. A summary 
description of the scope of each of these 
activities is provided in the following 
subsections. 

’ Ecology, EPA, and DOE, 1996, HanfordFederal 
Facilify Agreement and Consent Order, Washington 
State Department of Ecology, U.S. Environmental 
Protection Agency, and U.S. Depamnent ofEnergy, 
Olympia, Washington. 

- 

The Work Breakdown Structure depicts the 
scope of work performed by the Tank Farm 
Closure and Corrective Measures and Tank 
Farm Vadose Zone subelements. The Work 
Breakdown Structure is organized into the 
following three upper-level (Level 6 )  
activities: 

ClosureiVadose Zone Project 

Closure System Definition 
Vadose Zone Activities. 

C2.1 ClosureNadose Zone Project 

Management 

Management 

The scope of the Closure/Vadose Zone 
Project management activity consists of 
program management, business 
management, and contract management. 
Program management is required to provide 
technical direction for the program and 
provide management for meeting cost and 
schedule commitments. Program 
management includes overall management, 
project control, and reporting for activities 
listed below: 

ClosureNadose Zone Program 

Closure system definition 
Vadose zone activities 
SSTimiscellaneous underground storage 
tank (MUST) closure 
Double-shell tank (DST) closure 
Post-closure monitoring. 

C2.2 Closure System Definition 

The scope of the Closure system definition 
activity consists of planning for and 

management 

c- 1 September 1999 



implementation of SST, MUST, and DST 
closure and post-closure care. Closure 
planning will include the following 
activities: 

Revise closure work plan 
Prepare closure plan 
Identify and demonstrate closure 
alternatives including technology 
selection 
Develop top-level design specification 
Perform systems engineering and 
prepare tank farm performance 
assessment 
Determine waste classification 
Prepare closure environmental impact 
statement. 

Upon completion of waste retrieval 
activities, SST and DST farms will be closed 
in accordance with the decisions and 
specifications developed through the closure 
planning process. Implementation of 
closure decisions will include the following 
activities: 

Perform component-level systems 
engineering and detail design 
Select and qualify closure materials 
Perform detail design of closure methods 
for tank farms, individual tanks, and 
surface and subsurface soils 
Conduct design reviews and 
requirements verification 
Coordinate technical interface with the 
Washington State Department of 
Ecology and U.S Environmental 
Protection Agency 
Develop procurement specifications and 
procure closure material and equipment 
Construct closure systems in accordance 
with detail design 
Remove, dismantle, demolish, 
decontaminate, and otherwise dispose of 
ancillary equipment, piping, valves, and 

other material and equipment within the 
tank farm boundaries 
Inspect and test closures 
Perform readiness reviews and tank 
farms turnover for post-closure 
monitoring. 

Post-closure care will begin after closure 
activities at each tank farm are completed 
and will continue for 30 years. Post-closure 
care will include the following activities: 

Perform groundwater monitoring and 

Maintain waste containment system 
Implement security requirements to 

reporting 

prevent disturbance of final cover and 
monitoring system integrity. 

C2.3 Vadose Zone 

The scope of the vadose zone activity 
comprises the following three major 
components: 

Support to vadose zone investigations 
WMA corrective action investigation 
WMA corrective action implementation. 

Each component is discussed individually in 
the following subsections. A logic diagram 
depicting the relationships among these 
components is attached. 

C2.3.1 Support to Vadose Zone 
Activities 

The scope of the support to vadose zone 
component involves the following group of 
activities that are needed to support tank 
farm vadose zone investigations and 
implementation of the Resource 
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Conservation and Recovery Act6 (RCRA) 
Corrective Action process at SST WMAs: I 

External peer review 
Supporting technical analyses 
Supporting technology assessments 
Phase I RCRA facility 
investigatiodcorrective measures study 
(RFVCMS) work plan development 
Phase I RFI report development 
RCRA well maintenance 
Drywell logging. 

Completion of the Phase I RFVCMS work 
plan and RFI report will ensure com liance 
with proposed Tri-Party Agreement 
Milestones M-45-5 1 and M-45-55 as 
established in Change Number M-45-98-03 
The Phase I RFVCMS work plan will 
provide the overall framework within which 
the site-specific SST WMA RFVCMS work 
plan addenda will be prepared. The scope of 
the Phase I RFVCMS work plan initially 
will include only the four WMAs currently 
in RCRA assessment. When the remaining 
three W A S  are placed in RCRA 
assessment, the work plan will be updated to 
include these three WMAs. 

Upon completion of each site-specific 
investigation information, analyses, and 
recommendations for interim measures will 
be documented in a field investigation report 
(see Section C2.3.2). Following completion 
of all work as outlined in the Phase I 
RFVCMS Work Plan, a Phase I RFI Report 
summarizing the site-specific field 
investigation reports will be prepared. The 
Phase I RFI report will provide conclusions 
and recommendations for hrther 
investigation (Phase I1 RFI activities) and/or 
initiation of a CMS. Should the Phase I RFI 
report indicate the need for additional field 

F 

investigation, the overall RFUCMS work 
plan will be updated to address the Phase I1 
work scope. 

Results of the supporting technical analyses, 
supporting technology assessments, and 
drywell logging will be used to support the 
development of WMA-specific RFIKMS 
work plan addenda and subsequent field 
investigation reports (Section C2.3.2). 
RCRA well maintenance activities satisfy 
River Protection Project requirements to 
maintain a RCRA-compliant monitoring 
well network around SST farms. 

C2.3.2 Waste Management Area 
Corrective Action 
Investigation 

The scope of the WMA action investigation 
component involves performing corrective 
action investigations (RFVCMSs) as 
required under State Dangerous Waste 
Regulations7 at the SST WMAs. Four ofthe 
seven SST WMAs are currently in RCRA 
assessment (S-SX, B-BX-BY, T, and 
TX-TY) and are included in proposed 
corrective action commitments established 
in Tri-Party Agreement6 Change Number 
M-45-98-03 (Ecology et al. 1999). For 
planning purposes, it is assumed that the 
remaining three SST WMAs (U, A-AX, and 
C) eventually also be placed in RCRA 
assessment and made subject to corrective 
action requirements. 

Preparation of the required corrective action 
documentation will involve performing the 
following major actions at each SST WMA: 

Complete a Phase I RFVCMS work plan 
addendum (proposed Milestones 
M-45-52, M-45-53, M-45-546) 

WAC-I 73-303, “Dangerous Waste Regulations,” 1 
v Resource Conservation andRecoveryAcf of1976, 

Public Law 94-580, Stat. 2795, Title 42. Wasbingfon Admrnistrafive Code, as amended. 
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Collect and analyze data needed to 
determine the nature and extent of past 
leak contamination and the potential for 
contaminants to migrate to groundwater 
Complete a field investigation report 
(proposed Target Milestones 
M-45-55-TO 1, M-45-55-TO2, 
M-45-55-T036) that will include a 
screening-level assessment of potential 
human health and environmental risks. 

WMA-specific work plan addenda will be 
developed based on the overall work plan 
(Phase I RFVCMS Work Plan), 
WMA-specific data quality objectives, and 
WMA-specific collection and analysis of 
historical data. Following the completion of 
the work plan addenda, data collection 
activities will be initiated and completed. 
Data collection activities are likely to 
include one or more intrusive soil and/or 
groundwater sampling campaigns (e.g., 
drilling of boreholes to support collection of 
soil or groundwater samples). Soil and/or 
groundwater samples will be analyzed by a 
qualified laboratory to determine the nature 
of contaminants present in soils or 
groundwater. 

Following the completion of all data 
collection and analysis activities as well as 
supporting analyses (Section C2.3. I), a 
site-specific field investigation report will be 
prepared for each SST WMA. This report 
will detail the nature and extent of 
contaminants in soils and groundwater 
resulting from past releases within the 
WMA, assess the potential for those 
contaminants to migrate to groundwater 
and/or any other pathway that could result in 
a potential pathway of exposure for human 
or ecological receptors, and report a 
screening level assessment of potential 
human health and environmental risks 
associated with past releases. The report 
will be used to determine whether interim 

corrective measures are required and to 
support the development of the RFI report 
(Section C2.3.1). 

C2.3.3 Waste Management Area 
Corrective Action 
Implementation 

The scope of the WMA corrective action 
implementation component involves 
implementing near-term interim measures 
and, if necessary, long-term corrective 
measures for mitigating the migration of 
existing vadose zone contamination beneath 
the SST W A S .  Interim measures are the 
initial, relatively inexpensive response 
actions agreed to with the Washington State 
Department of Ecology pursuant to the SST 
WMA corrective action requirements 
(proposed Milestone M-45-566). Interim 
measures are corrective actions that do not 
require vadose zone data to implement and 
therefore can be implemented in the near 
term prior to or concurrent with the 
development of corrective action 
documentation (Le., Phase I RFVCMS work 
plan, WMA-specific Phase I RFVCMS work 
plan addenda, WMA-specific field 
investigation reports, and Phase I RFI 
Report). Decisions on near-term interim 
measures are being finalized through an 
engineering study and will include isolating 
leaking water lines, decommissioning unfit 
wells, controlling surface drainage, and 
testing and evaluating surface barrier 
concepts. 

Following the completion of Phase I RFI 
field activities, requirements for additional 
interim measures could be established if the 
site-specific field investigation reports 
(Section C2.3.2) indicate a need to mitigate 
an imminent threat to human health or the 
environment. 

c-4 September 1999 



HNF-5095. Rev. 0 

Following completion of all work as 
outlined in the Phase I RFVCMS work plan, 
a Phase I RFI report summarizing the 
site-specific field investigation reports will 
be prepared. The Phase I RFI report 
(Section C2.3.1) will provide conclusions 
and recommendations for hrther 
investigation (Phase I1 RFI activities) and/or 

initiation of a CMS. If required, a CMS 
would be prepared ( roposed 
Milestone M-45-58 ). Based on the 
outcome of CMS, requirements for 
implementing more expensive long-term 
corrective measures (e.g., interim surface 
barriers) could be established (proposed 
Milestone M-4S-S96). 

B 

c-5 September 1999 



HNF-5095, Rev. 0 

This page intentionally left blank 

C-6 September 1999 



I I L  

I' 



HNF-5095. Rev. 0 

c-9 September 1999 



This page intentionally left blank 

c-10 September 1999 



c-I 1 September 1999 



HNF-5095, Rev. 0 

0 - 
0 F * 

c-12 September 1999 



HNF-5095. Rev. 0 

C-13 September 1999 



HNF-5095, Rev. 0 

This page intentionally left blank 

C-14 September 1999 



~~ 

HNF-5095. Rev. 0 

UI 
I 
I ;  I I  w 

I E  
E 

I-B , 

- -  
le5 

C-15 September 1999 



HNF-5095, Rev. 0 

C-16 September 1999 



HNF-5095. Rev. 0 

+- 

c-17 September 1999 



C-18 September 1999 



HNF-5095, Rev. 0 

+- 

c-19 September 1999 



HNF-5095, Rev. 0 

I 

c-20 September 1999 



HNF-5095, Rev. 0 

1 * * I  

c-21 September 1999 



HNF-5095. Rev. 0 

c-22 September 1999 



HNF-5095, Rev. 0 

C-23 September 1999 



HNF-5095. Rev. 0 

w 

C-24 September 1999 



..... 

.- 

C-25 September 1999 



HNF-5095. Rev. 0 

C-26 September 1999 



HNF-5095, Rev. 0 

C-27 September 1999 



HNF-5095, Rev. 0 

a I i l t :  

c-28 September 1999 



HNF-5095. Rev. 0 

w 

C-29 September 1999 



HNF-5095, Rev. 0 

C-30 September 1999 



HNF-5095, Rev. 0 

C-31 September 1999 



HNF-5095, Rev. 0 

C-32 September 1999 



HNF-5095. Rev. 0 

c-33 September 1999 



HNF-5095, Rev. 0 

0 
0 > 
(L 

c-34 September 1999 



HNF-5095. Rev. 0 

c-35 September 1999 



HNF-5095, Rev. 0 

C-36 September 1999 



HNF-5095. Rev. 0 

c-37 September 1999 



HNF-5095, Rev. 0 

C-38 September 1999 



c-39 September 1999 



HNF-5095, Rev. 0 

0 
0 > 
LL 

C-40 September 1999 



I 

HNF-5095. Rev. 0 

C-41 September 1999 



HNF-5095, Rev. 0 

w 

C-42 September 1999 



HNF-5095, Rev. 0 

G 

c-43 September 1999 



HNF-5095. Rev. 0 

c-44 September 1999 



HNF-5095, Rev. 0 

c-45 September 1999 



HNF-5095, Rev. 0 

C-46 September 1999 



I 

HNF-5095, Rev. 0 

! 

w 

c-47 September 1999 



HNF-5095. Rev. 0 

This page intentionally left blank 

C-48 September 1999 


	INTRODUCTION
	1 I BACKGROUND
	1.2 DESIRED END STATE

	MISSION
	REQUIREMENTS
	4.1 PROBLEM STATEMENT
	4.2 APPROACH OVERVIEW
	Complete Problem Definition
	Develop and Implement Solutions

	IMPLEMENTATION
	4.3.1 Near-Term and RCRA-Required Corrective Measu
	4.3.2 Waste Retrieval
	4.3.3 Tank Farm Closure


	WOKK BREAKDOWN STRUCT URE
	COST AND FUNDING REQUIREMENTS
	ORGANIZATION
	8.1 ORGANIZATION OVERVJEW
	ROLES AND RESPONSIBILITIES
	Tank Waste Retrieval and Disposal Organization
	8.2.2 Single-Shell Tank Program Organization

	8.3 ORGANIZATIONAL INTERACTIONS
	Waste Feed Delivery System Definition Organization
	8.3.2 Retrieval Engineering Organization
	8.3.3 Retrieval Operations Organization

	8.4.5 Safety Services
	8.4.6 Emergency Preparedness

	9.0 MANAGEMENT APPROACH
	BUSINESS OPERATIONS
	Program Baseline Development Scope Schedule and Cost
	9.1.2 Acquisition Management
	9.1.3 Performance Assurance
	9.1.4 Management Systems

	ENGINEERING
	INTEGRATED SAFETY MANAGEMENT SYSTEM
	9.3.1 Environmental
	Safety and Health
	9.3.3 Quality Assurance
	9.3.4 Nuclear Safety
	9.3.5 Emergency Preparedness
	9.3.6 Radiological Control
	Nuclear Safety and Licensing

	MANAGEMENT
	STAFFING AND PERSONNEL TRAINING AND QUALIFICATIONS
	STAKEHOLDER AFFAIRS

	10.0 REFERENCES
	2-1 Functional Components of the River Protection Project
	4-2 Logic for the Single-Shell Tank Program Approach
	Long-Term Closure Activities
	4-7 Production Retrieval Activity Sequence
	8-1 Ofice of River Protection Organi
	8-2 Key External Interface Organizations
	8-3 Key Organizational Interfaces
	3-1 Selected Tri-Party Agreement Milestone Schedule Requirements
	3-2 Interface Control Document Agreements Between DOE and BNFL Inc

	(TPA Change Control Number M-45-98-03)
	(TPA Change
	Retrieval Cost Estimates Per Tank
	5-1 Single-Shell Tank Program Work Breakdown Structure Responsibilities


