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PART I – THE SCHEDULE

SECTION C

STATEMENT OF WORK

C.1
INTRODUCTION

The Statement of Work for this Contract is divided into nine sections:  (1) introduction; 

(2) summary of contract approach; (3) summary of interactions with the Contractor; 

(4) summary of environment, safety, quality, and health requirements; (5) description of Contract requirements and deliverables; (6) detailed identification of standards/requirements; (7) description of facility design specification; (8) detailed operational specifications; and (9) summary of the Interface Control Requirements. 

C.2
CONTRACT APPROACH

To accomplish the HLW processing mission at SR, DOE has decided to divide the work between two main contracts.  The first is the current site M&O Contract, responsible for ensuring safe operation of the HLW System including DWPF, the Saltstone Facility, HLW Tank Farm, and HLW evaporators. The second will include a Contractor/Contractors responsible for designing, constructing, commissioning, and supporting the transition of the HLW Salt Waste Processing Facility (SWPF) into the HLW System. 

The Salt Processing Project (SPP) Contractor/Contractors (hereinafter referred to as the “Contractor(s)”) has full responsibility for the SPP from the transition of an existing Pre-Conceptual Design through the completion of transition to long term operation.  A phased contract approach as outlined in Section B will be employed.  Following facility completion and commissioning per this contract, DOE will either seek competitive bids for long term operation or transfer this responsibility to the site M&O Contractor.  The SPP Contract will focus on Contract award for design, construction, startup/commissioning, and turnover of the SWPF. 

Schedule performance is an important consideration for the SPP, specifically, the need to commence salt waste processing as early as possible and no later than 2010.

The SPP Pre-Conceptual Design and supporting information will be provided to the Contractor(s).  In the interim period prior to Contract award, the SRS M&O Contractor will maintain the SPP Pre-Conceptual Design and supporting information, continue to support technology development and selection efforts, start design efforts for pilot scale testing, and transition the SPP Pre-Conceptual Design to the Contractor(s).  Additional information developed for the SPP Pre-Conceptual and Conceptual Design will be transitioned from the M&O Contractor to the Contractor(s) subsequent to Contract award.

The Contractor(s) will review the SPP Pre-Conceptual Design and supporting information and develop the Conceptual Design with a Conceptual Design Report, an estimated cost and schedule range for the project, and a Target Not to Exceed Cost Ceiling for the project. DOE will then select the Contractor to complete Preliminary Design, establish the Project Baseline Cost Estimate and complete a Preliminary Safety Analysis Report (PSAR).  Final Detailed design including the Final Safety Analysis Report (FSAR) will be developed by the contractor following approval of the Preliminary Design Package. After approval of the Final Design the contractor will perform construction management and start up/commissioning management with construction and procurement to be competitively bid on fixed price basis where possible.  The contractor will be responsible for conduct of acceptance testing, start up and commissioning in conjunction with the Site M&O Contractor who will provide the waste feed, interface support, and services while receiving product streams from the SWPF.  The contractor will insure these evolutions are conducted in accordance with all required environmental, safety, quality, and health actions.  From Contract Award, the Contractor will be the design authority responsible for the SWPF design.  DOE will expect full Contractor accountability for performance, cost, and schedule throughout the Contract period of performance.  The site M&O will participate with DOE in review and approval of deliverables to assure acceptability of the facility for long term operations within the HLW system.

The SPP Pre-Conceptual Design provides a solution that will meet project requirements, but has potential for optimization.  DOE will seek to improve the SPP by offering incentives to the Contractor(s) to optimize project and lifecycle performance, cost, and schedule of the SPP, including the process design, facility design, and technologies.  DOE will evaluate Contractor(s) performance against Contract requirements and review Contractor(s) proposed changes to Contract requirements, but will not accept performance or approve changes that adversely impact overall system-level performance, life-cycle cost, or schedule.  Proposed changes must be substantiated with rationale and justification for implementation including proof of viability and technical maturity. DOE reserves the unilateral right to disapprove any adverse or inadequately substantiated change.  

C.3
INTERACTIONS WITH DOE AND THE HLW SYSTEM M&O CONTRACTOR

(a) DOE and the site M&O Contractor have specific responsibilities and defined interactions with the Contractor(s).  DOE will use an Integrated Project Team approach to manage interactions between DOE, the Contractor(s), and the Site M&O contractor.  This approach will:  clearly define roles and responsibilities, encourage a common vision with supporting goals and missions for each participant; promote the principles of teamwork, mutual respect, openness, trust, professionalism, and understanding; and include joint commitments to:

(1) Maintain high safety performance;

(2) Complete the  SPP on schedule and within cost;

(3) Eliminate barriers to an efficient and more cost-effective project;

(4) Promote innovation;

(5) Improve communication and understanding;

(6) Provide early identification and recovery from performance problems;

(7) Resolve conflicts through a coordinated work effort that avoids adversarial relationships; and

(8) Reinforce the partnered relationship through honest feedback and continual improvement.

The Contractor(s) shall provide resources necessary to establish and implement the Integrated Project Team approach, including the requirements of Section H Clause entitled, Alternative Dispute Resolution, throughout the Contract period of performance.  The Contractor(s) shall be responsible for actively participating in the Integrated Project Team in a constructive manner.

(b) DOE is responsible as the “Owner” and “Regulator” of the SWPF.  

(1) As the Owner, DOE will:

(i) Establish requirements, administer the Contract and confirm that the Contractor(s) meet Contract requirements;

(ii) Insure the SPP is integrated into the overall HLW System;

(iii) Approve all changes to the technical baseline such as system-level flowsheet, interface control documents (physical system interface definition), feed characteristics, and product specifications and future operations baseline;

(iv) Perform design, construction and operability oversight of the SPP, and, where required, engage other contractors to provide design and construction and operability oversight of the SPP;

(v) Perform review (and where required, engage other contractors) of Contractor(s) environmental, safety, quality, and health actions for compatibility and integration with site wide Environment, Safety, Quality, and Health (ESQ&H) activities;

(vi) Inspect and accept the SWPF;

(vii) Manage project progression through the critical decision process (DOE Order 413.3, Program and Project Management for the Acquisition of Capitol Assets);

(viii) Provide Quality Assurance (QA) oversight; and

(ix) Require compatibility of reporting and management systems.

(2) As the Regulator, DOE will regulate radiological, nuclear, and process safety, and non-radiological worker safety and health.

(3) Provide for conduct of the R&D activities identified by the SPP Contractor(s) through the DOE and National Laboratories,  private vendors, and/or universities.

(c) The Site M&O Contractor 

(1) Will transition the SPP Pre-Conceptual Design to the Contractor(s) upon Contract award.

(2)
Will provide site services to the Contractor(s) as directed by DOE (see Section C.9, Interface Control Requirements).

(3)
Will participate with DOE in review and approval of specified contract deliverables for the purpose of insuring smooth transition of facility operation responsibility upon completion of this contract

(4)
Will design, construct, and operate a pilot scale demonstration unit taking input from and providing requested data to the contractor(s).  DOE will provide oversight and final decision responsibility for conflicts if any that result from this arrangement. 

(5)
Will process permit modifications/ notifications/applications as necessary to include the SWPF in existing sites Permits. (i.e. Air and Waste Water Permits)

(6) Will provide R&D support through the Savannah River Technology Center as directed by DOE.

(7) Will perform work to qualify HLW glass as required and directed by DOE.

(d)
The SPP Contractor(s) shall:

(1)
Perform the requirements of this Contract, integrating activities with DOE, and the Site M&O Contractor.

(2)
In cooperation with DOE (as lead), and the Site M&O Contractor establish an interface management process to assure effective control of technical, administrative, and regulatory interfaces.

(3) Support DOE in external communications on the SPP  with stakeholders, regulators, and other special interest groups.

(4) Transition the commissioned SWPF to the Operating Contractor after one year of successful operation.

(5) Provide DOE or its designee(s) access to and the right to conduct assessments, audits, and/or surveillance of the Contractor(s), of the Contractor(s) (and its subcontractors/suppliers, at any level) records, premises, activities, and of radioactive materials in possession or use related to the SPP, as necessary to effectuate the responsibilities of DOE.  

(6) Provide input to the site M&O contractor regarding pilot plant design, operations, and data needs.

(7) Determine the scope of R&D activities necessary to support design.

C.4
ENVIRONMENT, SAFETY, QUALITY, AND HEALTH

(a) The Contractor(s) will provide a SWPF that processes DOE-owned highly radioactive salt waste.  In order to deliver the SWPF within the appropriate level of controls consistent with the hazards to be encountered, the Contractor(s) shall establish and maintain an Integrated Safety Management System (ISMS) that is compatible with site requirements as defined in section C.6 standard 7.  Verification of ISMS implementation during design, construction, and preparation for start up phases will be a key element of Critical Decision Reviews.  Final verification of ISMS implementation will be conducted through Operational Readiness Reviews. 

The Contractor(s) shall be responsible for protecting human health and the environment from radioactive chemicals, hazardous materials, and dangerous waste contamination; and non-radiological worker safety and health from conventional, construction, industrial and occupational hazards.  The Contractor shall also provide safe and healthful working conditions for employees, subcontractors and all other personnel under the Contractor’s control who work in the general vicinity of the Contractor site and facilities. 

The Contractor(s) shall comply with all applicable Federal, DOE, State, and local regulations and requirements for:

(1) Non-radiological worker safety and health;

(2) Radiological, nuclear, and process safety;

(3) QA; and

(4) Environmental protection.

(b)
DOE will provide existing ESQ&H documentation with the SPP Pre-Conceptual Design and supporting information, to allow the Contractor(s) to review, modify, and implement required ESQ&H actions under this Contract.

(c)
The regulatory environment for this Contract is structured into four principal areas of responsibility and requirements on Contractor(s) performance.  Detailed Contractor(s) performance requirements are provided in section C.6 Standard 7.

(1) Non-Radiological Worker Safety and Health: DOE will regulate non-radiological worker safety and health.  The Contractor(s) shall develop and implement the SPP specific worker safety and health program.

(2) Radiological, Nuclear, and Process Safety: DOE will regulate radiological, nuclear, and process safety to ensure that the Contractor(s) provides for and operates within the required levels of public and worker protection.  The Contractor(s) shall develop and implement SPP specific radiological, nuclear, and process safety program that can readily be integrated into existing site programs after facility commissioning.

(3) Quality Assurance: DOE will oversee all Contractor(s) performance in accordance with a Contractor(s)-developed DOE-approved program.  The Contractor(s) shall develop and implement an integrated SPP specific QA Program, supported by documentation that describes overall implementation of QA requirements.  

(4) Environmental Protection:  The Contractor(s) shall develop and implement a SPP specific environmental protection program. In conjunction with DOE and or the Site M&O the Contractor(s) shall prepare all required permit applications, and obtain all necessary permits for the SPP.

(A) DOE is responsible for meeting compliance obligations under the National Environmental Policy Act of 1969 (NEPA).  If proposed Contractor actions are outside the analysis performed for the Final Supplemental Environmental Impact Statement for High Level Waste Salt disposition Alternatives at Savannah River, and/or related supplement analyses, the Contractor(s) shall provide technical information and support to DOE for NEPA compliance on the proposed Contractor(s) actions.

(B) The U.S. Environmental Protection Agency (EPA), and/or the South Carolina Department of Health and Environmental Control (SCDHEC) will regulate radioactive and non-radioactive air emissions.  The Contractor shall support integration within the Savannah River Site-wide air compliance framework, including the Savannah River Air Operating Permit. 

(C) Facility operations will be permitted under the existing industrial wastewater permit for the HLW System held by the Site M&O.  The Contractor(s) will be responsible for applications for and coordination of permit modifications, if any, through the Site M&O contractor.     

 (d)
The Defense Nuclear Facilities Safety Board (DNFSB) is responsible for nuclear safety oversight authority of DOE and its activities related to the SPP.  As directed by the Contracting Officer, the Contractor(s) shall conduct activities in accordance with DOE commitments to the DNFSB, which are contained in implementation plans and other DOE correspondence to the DNFSB.  The Contractor(s) shall support preparation of DOE responses to DNFSB issues and recommendations that affect Contract scope.  As directed by the Contracting Officer, the Contractor(s) shall fully cooperate with DNFSB and provide access to work areas, personnel, and information, as necessary.  The Contractor(s) shall maintain a document process consistent with the DOE Manual on interface with the DNFSB (DOE Manual 140.1-1A, Interface with the Defense Nuclear Facilities Safety Board) and shall ensure that these requirements flow down to the lowest-tier subcontractors.
C.5
DESCRIPTION OF CONTRACT REQUIREMENTS AND DELIVERABLES

The Contractor(s) shall perform the following major activities: 

Contract Phase 1A,  Transition of Design Information, Perform Conceptual Design, estimate cost and schedule range for the project, and establish the Target Not to Exceed Cost Ceiling  for the project; 

Contract Phase 1B, Continuation of Design to complete Preliminary Design and establish Project Cost and Schedule Baseline; 

Contract Phase 2,  Performance of Facility and Process Final Design, Construction Management and Procurement for building the facility,  and Acceptance Testing, Commissioning, and Turnover of the completed facility. 

 Summary-level requirements for each of these activities are provided in this section, with additional requirements provided in Sections C.6, Standards; C.7, Facility Specification, C.8, Operational Specifications; and C.9, Interface Control Requirements. Best commercial practices shall apply when a Standard, Specification, or Interface Control Requirements are not provided.

(a)
Design Transition:  The Contractor(s) shall update the plan for transition submitted as part of the Contractor’s proposal, install Contractor management systems and evaluate the SPP Pre-Conceptual Design and supporting information.

(1)
Plan for Transition:  The Contractor(s) shall submit a plan for transition to DOE in accordance with Standard 1, Management Products and Controls.

(2)
Receive the SWPF Pre-Conceptual Design: The Contractor(s) shall receive the SPP Pre-Conceptual Design and supporting information from the Site M&O Contractor as described in Section J, Attachment K, Listing of SPP Pre-Conceptual Design and Supporting Information, additional information shall also be provided.

(3)
Due-diligence Reviews: The Contractor(s) shall evaluate the SPP Pre-Conceptual Design and supporting information as part of the Contractor’s responsibility as design authority.  Key areas of review include:

(i)
All process and facility design documentation and analyses;

(ii)
Technology planning and testing information including the R&D Program Plan

(iii)
Waste product strategies;

(iv)
Environmental permitting documentation (e.g., Industrial Waste Water Permit, Air Permits);

(v)
Hazards and safety analysis information, authorization basis, and safety standards;

(vi)
Safeguards and Security (SAS) requirements;

(4)
The Contractor(s) shall integrate with the Site M&O Contractor to provide the necessary operability and commissioning capability..

(5) Project Baseline: The Contractor(s) shall develop the SPP Project Baseline range as part of the SPP Conceptual Design followed by the SPP Baseline Cost Estimate as part of Preliminary Design in accordance with requirements in Standard 1, Management Products and Controls.

(b)
Facility and Process Design: The Contractor(s) shall prepare all design documents and required supporting information.

(1)
Design Process: The Contractor(s) shall prepare all design documents and required supporting information.

(2)
Design Requirements: The Contractor(s) shall ensure that the facility is designed to meet all requirements, and that these requirements are captured in a single location to achieve a systematic approach to design.   The contractor shall ensure the design is compatible with existing site facilities, practices, and policies to insurer smooth transition of operation responsibility to the operations contractor upon completion of this contract. 

(3)
Design Documents: The Contractor(s) shall design the SPP (Alpha and Cesium Separations, and balance of plant facilities) consistent with the functional requirements identified in Standard 2, Research, Technology, and Modeling, Standard 3, Design, Section C.7, Facility Specifications, Section C.8, Operational Specifications, and Section C.9, Interface Control Requirements.  

(4)
Salt Processing Project Optimization: The Contractor(s) shall perform optimization as described in Standard 3, Design.

(5)
Design Reviews: The Contractor(s) shall conduct periodic design, constructability, and operability reviews to status the design activities, and resolve design oversight comments from DOE and the Site M&O Contractor in accordance with Standard 3, Design.

Additional requirements are provided in Standard 3, Design.

(c)
Construction Management and Procurement: The Contractor shall plan and manage execution of all construction, procurement, and acceptance testing.
(1)
Provide a Construction, Procurement, and Acceptance Testing Plan;

(2)
Identify all long lead procurement actions and describe the contracting approach and method of performance.

(3)
Procure all required material and equipment;

(4)
Prepare bid and work packages;

(5)
Manage  all required construction; and

(6)
Manage the construction site and insure all required construction support services are provided.

Additional requirements are provided in Standard 4, Construction, Procurement, and Acceptance Testing.

(d)
Acceptance Testing:  The Contractor shall provide integrated construction acceptance test plans and procedures for DOE approval.

Additional requirements are provided in Standard 4, Construction, Procurement, and Acceptance Testing.

(e)
Facility Commissioning:  The Contractor shall commission, demonstrate operational performance, and transition the SPP to the long term operations contractor.

Additional requirements are provided in Standard 5, Commissioning.

(f)
Limitations on the amount of Contractor(s) self-performed work are contained in Section H, Clause H.35, Self-Performed Work.

(g)
Table C.5-1.1,  Deliverables, summarize the specific deliverables the Contractor(s) shall provide to DOE and the subsequent DOE/Site M&O Contractor actions.  Neither the DOE review of the deliverables nor the decision of the DOE to proceed with construction or commissioning shall impose any responsibility on the DOE for adequacy, quality or completeness of the deliverables.  The Contractor(s) remains solely responsible for the adequacy, quality and completeness of such work and the performance of the SPP under this Contract.


Unless otherwise specified, DOE/Site M&O Contractor will provide written comments to the Contractor(s) within 30 days of receipt of the deliverable identified in Section C, Statement of Work.  Comments from the Site M&O Contractor will be reviewed and endorsed by DOE prior to submittal to the Contractor(s).


If requested in writing by DOE, the Contractor(s) shall address all DOE mandatory comments and resubmit the deliverable within 30 days after receipt of DOE comments.

Table C.5-1.1, Deliverables

Solicitation Note:  Contract due dates shown assume a Contract award of 1/15/2001 or earlier.
Item

No.
Deliverable 
Reference
Action Required
DOE

Action

Party
Point of Delivery
Contract Due Date

1.1
Plan for Transition
Standard 1
A
D
CO
TBD

1.2
Project Execution Plan
Standard 1
A
D
CO
TBD

1.3
Project Control System Description
Standard 1
A
D
CO
TBD with updates as required

1.4
Interface Management Procedure
Standard 1
JA
D
CO
TBD with updates as required

1.5
SPP Project Baseline 
Standard 1
A
D
CO
TBD with annual update

1.6
SPP Risk Assessment 
Standard 1
A
D
CO
TBD with quarterly update

1.7
Monthly Status Report
Standard 1
I
D
CO
15th day of each calendar month

1.8
Occurrence Reporting
Standard 1
A
D
CO
as required

1.9
ES&H Reporting
Standard 1
A
D
CO
as required

1.10
Quarterly Critical Analysis
Standard 1 
A
D
CO
quarterly

2.1
Recommended Revisions to Research and Development Program Plan
Standard 2
A
D
CO
TBD and update annually thereafter

2.2
Concurrence on R&D Test Plans  
Standard 2
I
D
CO
as required

2.3
Review of R&D Test Reports
Standard 2
C
D
CO
as required

2.4
Blend Strategy Endorsement/ Plan
Standard 2
JA
D
CO
TBD

2.5
Operational Research Assessment
Standard 2
C
D
CO
TBD and update annually thereafter

2.6
SPP Tank Utilization Assessment
Standard 2
C
D
CO
TBD and update annually thereafter

2.7
Material Balance and Process Flowsheet
Standard 2
C
D
CO
TBD and update annually thereafter

3.1
Design Process
Standard 3
C
D
CO
TBD

3.2
Functional Specifications
Standard 3
JA
D
CO
TBD and update as required

3.3
Basis of Design/Design Criteria Database
Standard 3
JA
D
CO
TBD and update as required

3.4
Operations Requirements Document
Standard 3
JA
D
CO
TBD

3.5
Design Products
Standard 3
M
D
CO
ongoing

3.5A
Conceptual Design Report
Standard 3
A
D
CO
Within 12 months of contract initiation

3.5B
Preliminary Design (~35%) and Preliminary Safety Analysis Report
Standard 3
JA
D
CO
TBD

3.5C
Final Design and                         Final Safety Analysis Report
Standard 3
JA
D
CO
TBD

3.6
Analytical Laboratory Design Requirements
Standard 3
JA
D
CO
TBD

3.7
Site Layout Drawings
Standard 3
A
D
CO
TBD

3.8
Optimization Study
Standard 3
A
D
CO
TBD

3.9
Design Overviews
Standard 3
M
D
CO
ongoing

3.10
Design Overviews
Standard 3
C
D
CO
quarterly

4.1
Construction, Procurement, and Acceptance Testing Plan
Standard 4
A
D
CO
TBD and update annually thereafter

4.2
Purchasing System
Standard 4
A
D
CO
as required

4.3
Construction Bid and Work Packages
Standard 4
I
D
CO
as required

4.4
Construction and Acceptance Testing Program
Standard 4
JA
D
CO
prior to start of construction

4.5
Construction Overviews
Standard 4
M
D
CO
TBD

5.1
Commissioning Plan
Standard 5
JA
D
CO
24 months prior to start of commissioning, annually thereafter

5.2
Commissioning Review
Standard 5
M
D
CO
TBD

5.3
Cold Commissioning Product Verification Report
Standard 5
A
D
CO
During Cold Commissioning

5.4
Design Capacity Performance Tests
Standard 5
A
D
CO
during cold commissioning

5.5
Off-standard Operational Testing
Standard 5
C
D
CO
during cold commissioning

5.6
Environmental Performance Test
Standard 5
A
D
CO
during cold commissioning

5.7
Cold Commissioning Results
Standard 5
A
D
CO
prior to hot commissioning

5.8
Certification of Completion of Cold Commissioning 
Standard 5
A
D
CO
when complete

5.9
Certification of Readiness for Hot Operations
Standard 5
A
D
CO
3 months prior to hot commissioning

5.10
Certification of Hot Commissioning Start
Standard 5
A
D
CO
No later than 2010

5.11
Hot Commissioning Performance Tests
Standard 5
M
D
CO
during hot commissioning

5.12
Hot Commissioning Results
Standard 5
M
D
CO
upon completion of hot commissioning

5.13
Certification of Completion of Hot Commissioning
Standard 5
JA
D
CO
when complete

5.14
Facility Turnover
Standard 5
JA
D
CO
after successful commissioning and one full year of successful rad ops

7.1
SRID Compliance Plan
Standard 7
JA
D
CO
TBD

7.2
Environmental Plan 
Standard 7
JA
D
CO
TBD and update annually thereafter

7.3
Notice of Construction
Standard 7
A
D
CO
TBD

7.4
Prevention of Significant Deterioration Permit Application 
Standard 7
JA
D
CO
TBD









8.0
Safeguards and Security Plan
Standard 8
JA
D
CO
TBD

C.9.1
Interface Control Documents
Section C.9
J
D
CO
Within 6 months of contract, update TBD

H.1
Environmental Permit Applications
Clause H.26
A
D
CO
ongoing

H.2
Litigation Management Plan
Clause H.33
A
D
CO
TBD

H.3
Plan for Transition to Operations
Clause H.36
A
D
CO
start of commissioning









Legend Definitions: 

A

Approval — The deliverable shall be provided to DOE for review and approval.  DOE will review the deliverable and provide comments in writing.  Comments will be discussed through the partnering process and the Contractor is required to provide written responses using Review Comment Records.  Documents shall be re-written to incorporate all DOE mandatory comments.  Once a deliverable or document has been approved upon by DOE, it shall be placed under change control and no changes to that document shall be made, without DOE approval.

JA

Joint Approval — The deliverable shall be provided to DOE and the Site M&O Contractor (or long term operations contractor when designated by DOE) for review and approval.  DOE/Site M&O will review the deliverable and DOE will provide comments in writing.  Comments will be discussed through the partnering process and the Contractor is required to provide written responses using Review Comment Records.  Documents shall be re-written to incorporate all DOE mandatory comments.  Once a deliverable or document has been approved upon by DOE and the Site M&O, it shall be placed under change control and no changes to that document shall be made, without DOE approval.

C

Review and Comment — The deliverable shall be provided to DOE for review and comment.  DOE will have the option for reviewing the information and providing comment.  The Contractor shall respond to all written comments in Review Comment Records form.  DOE comments that cannot be resolved in the appropriate partnering team shall be elevated to the Project Management Team for resolution. 

CO

Contracting Officer.

D

U.S. Department of Energy, Savannah River.

I

Information — The deliverable shall be provided for information purposes only.  DOE will have the option of reviewing the information and providing comments through the partnering process.  Such comments do not require resolution under the Contract.

J

Jointly Developed — The ICDs shall be jointly developed with DOE, and the Site M&O Contractor and provided to DOE for the DOE Contracting Officer’s Representative to issue as the operative ICDs.

M

Monitor — The deliverable shall be developed with input from DOE.  DOE will be highly involved as the deliverable is developed, and will monitor the progress of the deliverable.  DOE comments shall be discussed in the partnering teams as the deliverable develops.  If DOE direction is determined to be appropriate, DOE shall provide such direction in writing.

C.6
STANDARDS

This Section consists of the following Standards, which describe requirements for managing, constructing, commissioning the SWPF, and related activities:

Standard 1:

Management Products and Controls

Standard 2:

Research, Technology, and Modeling

Standard 3:

Design

Standard 4:

Construction, Procurement, and Acceptance Testing

Standard 5:

Commissioning

Standard 6:

(Not Used)

Standard 7:

Environment, Safety, Quality, and Health

Standard 8:

Safeguards and Security 

Standard 1:
Management Products and Controls

This Standard describes the management products and controls required during the Contract period.  DOE Order 413.3, Program and Project Management for Acquisition of Capitol Assets, with accompanying requirements and practices manuals provides the overall direction for DOE and Contractor project management activities, including baseline management, life-cycle planning, requirements management, and technical integration. The Contractor is encouraged to use any existing corporate-level project management system that meets the requirements of the DOE Order and this Standard. 

(a)
Transition Plan:  The Contractor shall provide for DOE review and concurrence (Table C.5-1.1, Deliverable 1.1) an overall plan and schedule for achieving a smooth and expeditious transition of SPP activities and design assets/products.  Emphasis should be placed on minimizing impacts on SPP schedule objectives and rapidly performing due-diligence reviews of technical information.  This plan shall include, at a minimum, the approach and schedule for:
(1)
 SPP staffing plans for each project phase.

(2)
Execution of necessary subcontracts or support needs including subcontractors/support from the Site M&O Contractor.

(3)
Performing due-diligence reviews of existing technical information.

(4)
Establishment of project management systems.

(5)
Development of an integrated SPP scope, schedule, and cost baseline.

(b) 
Project Execution Plan:  The Contractor(s) shall provide  input for development of the Preliminary or Draft Project Execution Plan (PEP). (Table C.5-1.1, Deliverable 1.2), 
(c)
Project Control System:
(1)         Project Control System Definition:  The Contractor shall establish, maintain, and use a Project Control System that supports successful execution of the SPP Project during all activities (e.g., transition, design, construction, and commissioning).  The System must produce accurate planning, budgeting, reporting, and change control data and meet the requirements of DOE Order 413.3.  The Contractor shall provide all necessary technical information and support related to the SPP Project to enable DOE to proceed with the critical decision process of the order and to enable DOE to meet the data requirements of the integrated planning, accountability, and budgeting system. 

(2)  Project Control System Description:  The Contractor shall provide for DOE concurrence (Table C.5-1.1, Deliverable 1.3) a Project Control System Description.  Upon approval by the Contracting Officer, the Contractor shall fully implement the project control system.  The Project Control System Description shall describe the management processes and controls utilized to manage and control work and complete Contract requirements.  The Project Control System Description shall, at a minimum, include:

(A) The work breakdown structure (WBS) including “dictionary” descriptions of elements of work.

(B) The organizational breakdown structure, including roles and responsibilities of each major organization and identification of key management personnel.

(C) The organizational and management interfaces between the Contractor and the Site M&O Contractor.

(D) The approach the Contractor will use to implement the requirements of DOE Order 413.3 pertaining to project control processes including: 

(i) Systems engineering;

(ii) Configuration management;

(iii) SPP process change control;

(iv) Baseline change control;

(v) Contract management;

(vi) Performance measurement;

(vii) Information and reporting;

(viii) Interface management;

(ix) Work authorization;

(x) Work management;

(xi) Risk management;

(xii) Construction project management; and

(xiii) Communications and stakeholder involvement.

(E) The technical, cost, and schedule baseline development process and the hierarchy of documents that will be used to describe and maintain that baseline.

(F) The process the Contractor intends to use to complete design and engineering activities, including standards, design guides, and procedures for document control, configuration control, change control, and quality control.

(G) A brief summary of any supporting procedures and plans that will be used to implement the project including applicable engineering standards, practices, or guides.

(3) Configuration Management:  A revised Project Control System Description shall be submitted for DOE approval (Table C.5-1.1, Deliverable 1.3) when significant changes are required in management processes (e.g., prior to start of construction or prior to start of commissioning).  The Contracting Officer may direct additional compliance reviews to determine whether the Contractor is operating the system efficiently and producing accurate planning, budgeting, reporting, and change control data.  The Contractor shall provide the Contracting Officer or designated representatives with access to all pertinent records, data, and plans for purposes of initial approval, approval of proposed changes, and the ongoing operation of the project control system.

(4) Interface Management:  In concert with DOE and the Site M&O Contractor, the Contractor(s) shall develop and implement an interface management procedure. The procedure shall be submitted for DOE review and approval (Table C.5-1.1, Deliverable 1.4).  The interface management procedure shall provide the process to:

(A) Recognize the DOE role as the owner of the SPP and as the final decision authority for any interface issues that are not resolved between the other parties.

(B) Define the scope of each interface and provide a brief description of the required deliverables (products, documents, procedures, services, etc.).

(C) Define organizational points of contact for participants.

(D) Define interface requirements, controls, and applicable source documents for each interface.

(E) Involve appropriate SRS organizations in the integration, review and approval of interface requirements and changes (leadership of interface groups should be chaired by DOE or the involved party with the primary responsibility for management of the receipt of material, goods or service, unless otherwise appropriate).

(F) Develop Interface Control Documents (ICD) to define and document interface details and agreements.  Any changes to established ICDs shall be processed through the appropriate change control process and, if necessary, contract changes.

(G) Involve individuals with the appropriate level of organizational responsibility and authority to assure the interface is implemented and functioning.

(H) Identify, track, and elevate issues for management review on a regular basis.

(5)
Salt Processing Project  Baseline Development:
(Baseline Requirements:  The Contractor shall develop and maintain an integrated and traceable scope, schedule, and cost baseline for the SPP to be delivered to DOE for approval following completion of Preliminary Design (Table C.5-1.1, Deliverable 1.5, Milestone M1).  The baseline shall include: the SPP project technical requirements; definition of work scope to achieve those requirements; schedule to implement project work scope; cost to implement project work scope on the projected schedule; and assessment of the risks to achieving the baseline. The SPP Project Baseline shall be summarized in the Project Execution Plan and will be supported by additional baseline documentation, as necessary.  

Salt Processing Project Baseline Description:  The SPP Project Baseline description shall contain sufficient scope, schedule, and cost information to support development and maintenance of an integrated SRS Baseline and to support the annual budget process.  The SPP Project Baseline description shall, at a minimum, contain:

(A) Scope:

(i) SPP functional logic showing the relationships among SPP project activities and other SRS activities.  The requirements shall also depict the relationships by facility and interdependencies among the top-level SPP activities.

(ii) Summary of SPP top-level technical requirements with reference to supporting requirements documents and specifications (e.g., Sections C.7, C.8, and C.9; Functional Specification; Basis of Design/Design Criteria Database; and Operations Requirements Document).

(iii) Key Assumptions List that includes assumptions made by the Contractor(s), especially those that indicate performance or milestones to be accomplished by the DOE or Site M&O Contractor.  The assumptions define the basis for the SPP schedule and cost baseline.

(iv) Key DOE activities and decision points that describe all DOE activities, including critical decisions (DOE Order 413.3, other decision points, and regulatory actions that must be accomplished for the Contractor’s plan to be successful.  The activities, decision points, and regulatory actions shall be specifically included in either the top-level or lower-level logics.)

(v) Salt processing process description and baseline.

(B) Schedule:  The Contractor shall provide schedule information that meets the requirements of DOE Order 413.3 and the following.  Each activity box in the top-level logic shall be further broken down into one or more lower level logic with key milestones and resource profile(s).  There shall be a one-to-many relationship between the top-level and the lower-level logic.  The schedule updates shall be provided to DOE as an electronic file on CD-ROM.  Additionally, the Contractor shall provide DOE monthly schedule updates and shall work with the Site M&O Contractor and DOE to resolve schedule discrepancies.  The schedule shall:  

(i) Be logic driven and show the duration of tasks, completion milestones, and critical path; 

(ii) Demonstrate the methodology utilized to accomplish the work and meet schedule milestones; 

(iii) Contain sufficient levels of detail to promote understanding of the logical sequence of activities and identify all interfaces between performing organizations; 

(iv) Be resource loaded with budget cost, labor hours, and quantities, preserved by major groupings, design, and construction progress metrics; and 

(v) Be consistent with the information provided in the top-level project logic. 

(C) Cost:  The SPP Project Baseline description shall include a summary of the project cost baseline, a life-cycle cost estimate, and a monthly spending plan for the current Fiscal Year (FY), next FY (FY +1), and one year out (FY+2).  The SPP Project Baseline and supporting documentation package shall be submitted as a written report that contains the following information:

(i) Description of the type and purpose of the estimate being performed including a summary description of facility design, process design, operational concept, and schedule.

(ii) Description of the completeness of the facility and process design.

(iii) Description of the methodology of how the estimate was developed.

(iv) Description of the WBS and a description of the methodology for its development.

(v) Detailed technical description of the scope to be performed for each of the WBS elements.  This shall include, as a minimum, performance specification(s) and the work activities required, but it shall also identify any work specifically excluded, any constraints or special conditions, ground rules, assumptions, and drivers.

(vi) Estimating backup materials, including quantity takeoffs, equipment lists, detailed specifications, plans and drawings, calculations, databases used, historical data, cost estimating relationships, and actual quotes.

(vii) Details of indirect cost including field distributable costs and a description of the work covered by indirect costs and how the indirect costs were estimated and developed.  Field distributable costs shall be in enough detail to describe what is included.  If, for example, a cost calculation per job hour is used, a complete description of the scope covered by the calculation shall be included.

(viii) Explanation and description of overhead and general and administrative rates, as well as the elements included.

(ix) Description and breakdown of how a standard base rate is burdened to arrive at the estimated hourly rate.

(x) Definitions and delineation for and categorization of costs into labor, material, equipment, travel, financial, fee, taxes, contingency, and other.

(xi) Full delineation of any use of productivity or related factors that clearly identifies when and where used and basis for the utilization.

(xii) Written analysis of how contingency/risk was determined.  This includes all pertinent information necessary to understand and perform the calculations.  Contingency shall be clearly discernable from all other costs.  The probability distribution curve and the cumulative probability distribution curve that reflects the costs used to establish the SPP Target Cost shall be described.

(xiii) Estimate history, if the current estimate is a revision to an earlier estimate and a cross walk between submitted revisions. 

(xiv) Basis of escalation, if applicable.

(xv) Sub-tier contractor estimates detailing the same information as required by the Contractor and be traceable to the cost estimate and WBS.

(xvi) Names of the key preparers of the estimate. 

(xvii) Information shall be provided at the level for which it was derived.

(D) Contingency Utilization Profile:  A cumulative project contingency utilization profile that defines total cumulative contingency utilization against time for the duration of the Contact.

(i) The cumulative project contingency utilization profile establishes projected contingency requirements, allocated to each major project phase (design, construction, acceptance testing, cold commissioning, and hot commissioning) and shall be directly traceable and linked to the schedule baseline and cost baseline.  The Contractor(s) may utilize all contingency defined in the cumulative project contingency utilization profile up to the limits established for that point of time on the profile.

(ii) DOE and the Contractor(s) shall review the Contractor’s utilization of contingency relative to the cumulative project contingency utilization profile on a quarterly basis.  The Contractor shall notify DOE, as soon as practicable but at least 30-days in advance, when contingency utilization is projected to exceed the cumulative project contingency utilization profile at any given period in performance.  DOE approval shall be required to utilize contingency in excess of the cumulative project contingency utilization profile.

(6) Salt Processing Project  Risk Assessment:  The SPP risk assessment shall implement the risk management process defined in DOE Order 413.3  requirements and practices manuals and be provided to DOE for approval (Table C.5-1.1, Deliverable 1.6).  A quantitative assessment of the SPP risks shall be maintained.  The risk assessment shall identify the major risks to achieving the baseline and the Contractor’s approach for managing those risks.  The Contractor(s) shall include risk management status reports in the monthly status to DOE.  The risk assessment shall meet the following requirements:

(A) Project risks shall be identified (Critical Risk List) and analyzed relative to their probabilities and consequences; 

(B) Risk management actions (either prevention or mitigation) shall be identified and implemented;

(C) Risk and decision management activities shall be coordinated with DOE (as lead),  and the Site M&O Contractor.  SPP risk analysis information pertaining to “cross-cutting” decisions shall be communicated to DOE, and the Site M&O Contractor,  including agreement as to whom should have the risk management lead for each risk;

(D) Performance against risk management actions shall be tracked and reported;

(E) Project contingency fund requirements shall be calculated as a function of identified risks; and

(F) Risk associated with ICDs shall be documented and issue resolution plans prepared.

(4)
Maintenance of the Salt Processing Project Baseline:  The SPP baseline description shall be submitted every April for DOE review and approval (Table C.5-1.1, Deliverable 1.5).  The SPP baseline description shall contain a summary of all approved changes to the baseline (scope, schedule, and cost). The summary shall include the serial number of each approved change, the WBS numbers affected, a description of the change, and the net cost and schedule impacts of the change.  Annual updates, including the project cost and schedule baseline, shall reflect the most current information and logic and include the information at the same or greater level of detail as provided to DOE in the initial baseline and best available information for SPP performance. 

(D) Integrated Change Control:
(1) Change Control Process:  The Contractor(s) shall implement disciplined change control according to the methods concurred upon in the Project Control System Description (Table C.5-1.1, Deliverable 1.3).  Change control and trend monitoring shall be implemented concurrent with DOE approval of the SPP Project Baseline (Table C.5-1.1, Deliverable 1.5).

(2) Design Changes:  Proposed design changes shall also require a technical analysis using  process modeling to assess the impact on plant capacity, operability, and throughput.  (See Standard 2, Research, Technology, and Modeling.)

(3) Baseline Thresholds:  As part of the Project Control System Description (Table C.5-1.1, Deliverable 1.3), the Contractor(s) shall propose thresholds to define DOE and Contractor change authority.  Thresholds do not apply to proposed changes in Target Cost and Target Schedule (for fee calculations as specified in Section B.(5)(b)), and fees.  DOE approval is required for all such changes.

(4) Target Cost, Schedule, and Fee Change:  Any changes to target cost, target schedule, or fee shall be executed only by a Contract modification pursuant to the Contract terms and conditions.  

(E) Salt Processing Project Performance and Reporting System:
(1) Baseline Reporting System:  The Contractor(s) shall develop a reporting system that reports project performance on the technical work, schedule, and cost profile defined in the SPP baseline at a level agreed to by DOE.  The requirements and procedures for this system shall be defined in the Project Execution Plan.

(2) Monthly Status Reports:  The Contractor(s) shall prepare status reports, monthly, and transmit to DOE by the 15th calendar day of the following month for information (Table C.5-1.1, Deliverable 1.7), commencing the first month after Contract award.  Status reports shall include narrative and performance curves (earned value based on the schedule) for the cost and job hour status (e.g., planned, actual, and forecast percents complete).  The percent variances shall be identified and addressed.  Status reports shall include data for the total project cost and performance for the major WBS elements.  The status report shall also include a written report and briefing that addresses:

(A) Project manager narrative assessment;

(B) Significant accomplishments and progress towards completion of project goals and objectives;

(C) Construction Inspection and Acceptance status (per Standard 4);

(D) Comparison of the amount of work completed against the project baseline, including an earned value analysis;

(E) Potential problems, impacts, and alternative courses of action, including staffing issues;

(F) Performance, using schedule, earned value, and critical path methods, to identify potential schedule deviations and needed corrective actions before they impact the baseline;

(G) Critical risks, actions planned, and actions taken to address those risks;

(H) Status of decisions, including DOE decisions, and information requirements for those decisions;

(I) Ninety day forecast for major activities and milestones; 

(J) Report of proposed changes that impact DOE, site interfaces, or major project milestones;

(K) Updated baseline schedule (a statused, resource loaded cost performance measurement schedule) shall be submitted that reflects progress against the baseline.  The schedule shall incorporate all approved changes to date.  The schedule shall include actual information, including but not limited to, start and finish dates; hours expended; actual costs incurred; units installed; percent complete; and forecast dates; 

(L) Critical path analysis to monitor status of key activities;

(M) The performance reporting shall include current period, cumulative and at completion information in terms of budgeted cost of work scheduled, budgeted cost of work performed, actual cost of work performed including a summary of cost trends, and contingency utilization; and

(N) A change control section shall be included that summarizes the scope, technical, cost, and/or schedule impacts resulting from any implemented actions.  A section shall be included that discusses any known or pending change control submittals.

(3) Occurrence Reporting:  The Contractor shall adhere to DOE Manual 232.1-1A, Occurrence Reporting and Processing of Operations Information (or current revision) with Site specific requirements and methods for notification (Table C.5-1.1, Deliverable 1.8).

(4) Environment, Safety, and Health Reporting:  In addition to Occupational Safety and Health Act of 1970, and the Price Anderson Amendments Act of 1988 (10 CFR 820) reporting requirements, the Contractor shall report all events and information specified in DOE Order 231.1, Environment, Safety and Health Reporting.  The process and form of reporting will meet the requirements specified in section C.6 Standard 7 Environment, Safety, Quality, and Health.  The Contractor process will specify this requirement in Contracts down to the lowest tier subcontractor.  The Contractor process will accumulate and provide a single report responding to required information for both the Contractor and all subcontractors (Table C.5-1.1, Deliverable 1.9).

(5) Accident Investigation:  The Contractor and, as necessary, all subcontractors shall support Type A and Type B accident investigations for accidents that may occur during the Contractors activities.  The Contractor and all its subcontractors shall establish and maintain readiness to respond to accidents, mitigate potential consequences, assist in collecting and processing evidence, and assist with the accident investigation.  This shall include preserving the accident scene and providing support to the accident investigation board.

(6)
Quarterly Critical Analysis:  Once each quarter, the Contractor shall prepare and submit a comprehensive report that analyzes the overall status of the SPP and key metrics (Table C.5-1.1, Deliverable 1.10).  The report shall include the following elements pursuant to Section B.7:

(A) Narrative summary of overall project status;

(B) Performance metrics reported quarterly, cumulative, and at completion for budgeted cost of work performed, budget cost of work scheduled, and actual cost of work performed pursuant to the requirements of Section B.7.;

(C) Analysis of schedule trends, project float, and critical path performance;

(D) Analysis of cost trends; and 

(E) Analysis of critical manpower skills and other resources.

(F) Analysis of Contractor’s use of contingency relative to the cumulative contingency utilization profile.

The Quarterly Critical Analysis will be signed by the Contractor (President, General Manager or Project Manager) to revalidate commitment and accountability for the SPP Project performance.
Standard 2:
Research, Technology, and Modeling 

This Standard describes the Technology Research and Development (R&D)  Program requirements and process and facility modeling requirements. 
(a)
Research and Technology Testing Program:

(1) Research and Development Program Plan:  
(i) A SPP R&D Program Plan was developed as part of the Technology Selection Process.  The R&D Program Plan describes the research and testing work activities that will be conducted to support technology selection, process and facility design, and provide information to support environmental permitting and establishment of the authorization basis.    
(ii) The Contractor(s) shall  review the R&D Program Plan and submit  to DOE,  their stated concurrence with the plan or recommended changes (Table C.5-1.1, Deliverable 2.1)  The Review and concurrence shall focus on the remaining research and pilot scale testing required for implementation of the selected technology.  All Contractor proposed changes and additions will be reviewed by DOE and either incorporated or negotiated with the contractor(s) until consensus on the path forward is reached .  The R&D Program Plan activities will be logically tied to the project baseline and baseline risk assessment described in Standard 1, Management Products and Controls.  Proposed changes or additions to testing activities in  the R&D Program Plan Shall include the following information:  purpose and scope of the test, recommended performing organization, and method to test and analyze information used to support the design process, permitting, and/or operations activities.  
(iii) The R&D Program Plan will be updated annually or more often if circumstances (new information) require, and shall include  R&D support needed through hot commissioning of the SPP facilities.  All Contractor proposed changes to the R&D Program Plan shall be traceable to the driver for the change; for example, if an optimization change in Standard 3, Design, results in the need to change planned research and technology, the driver for the change shall be identified in the revised R&D Program Plan.  Contractor(s) concurrence with the R&D Program Plan updates will be required.
(2) Research and Technology Requirements:
(i) (I The Contractor(s) shall review all R&D test plans and provide DOE documentation of their concurrence or recommended changes (Table C.5-1.1, Deliverable 2.2).  Contractor proposed changes and additions will be reviewed by DOE and either incorporated or negotiated with the contractor(s) until consensus on the path forward is reached.

         The Contractor(s) shall review and provide comment to DOE on completed test reports for process verification testing and product  verification within 3 months after testing is complete (Table C.5-1.1, Deliverable 2.3). 

(ii) The Contractor(s) shall utilize the results of completed and ongoing testing activities performed as part of the SPP Technology Selection and Pre- Conceptual Design and supporting documentation in estimating facility and unit operations performance..

(iii) The Contractor(s) shall use the process verification test results to verify the associated design calculations and design basis.  Specifically, the process verification results and subsequent calculations relating to the design shall be referenced within the appropriate system descriptions and other design control documentation.

(iv) The integrated process flowsheet and material balances shall be supported by the process verification test results.  

(3)
Required Research and Technology Testing:

(i) Characterization of High-Level Waste Salt Feeds: The Contractor(s) shall team with the Site M&O Contractor to review the HLW System Waste Characterization Database and the SPP Feed Blend Strategy along with the technical basis for the information therein including plans for continued data enhancement.  From this review the contractor(s) shall provide to DOE their endorsement of the technical adequacy of the feed characterization and blending strategy or their recommended changes and action assignments (Table C.5-1.1 Deliverable 2.4).  Open issues identified by this review shall be logically tied to the project baseline and baseline risk assessment described in Standard 1, Management Products and Controls.  Additional analysis requirements if needed shall be defined by the Contractor in Contractor data request.  All analytic results shall be reported to the contractor(s), and to DOE  by the Site M&O Contractor prior to  inclusion into the HLW Characterization Database. 

(ii) Process Verification Testing:  The Contractor shall identify all  testing necessary to verify SPP process products will meet waste acceptance characteristics for the DWPF and Saltstone facilities as defined in Specification 2 and Specification 3.

(b)
Process and Facility Modeling Requirements:  

The Contractor(s) shall develop and use analytical models to support the design of the process and facility system, support pre-operational planning assessments, and provide technical integration with Site M&O Contractor waste feed staging and product acceptance activities. The Contractor(s) will, at a minimum, develop the following models:

(1)
Operations Assessment of the SPP Plant:  The Contractor(s) shall conduct an operations assessment to determine that the facility design concept incorporates appropriate design and operational features to meet plant capacity requirements and reduce construction and/or operations costs.  The scope of the assessments shall include:  sampling and analysis requirements including sample turnaround times; tank capacities and times to conduct individual process steps in unit operations; time for mechanical handling steps; equipment reliability; time estimates for maintenance and repair of facility and process systems; estimated spare equipment inventory; and recommendations to improve reliability and throughput of the production facilities.  Modeling shall be employed to ensure appropriate reliability, availability, maintainability, and inspectibility (RAMI) for the SWPF including balance of facility systems.  The Operations Model results, assumptions, and model input parameters shall be clearly documented and provided to DOE for review and comment (Table C.5-1.1, Deliverable 2.5).  Input parameters shall be coordinated with the Site M&O Contractor and agree with the HLW System Plan. The Operations Model and outputs shall be updated at least annually, or more often, as necessary, to support design change assessments and reflect the latest design and information from R&D and Pilot Scale Testing.
(2)
SWPF Tank Utilization Assessments:  The Contractor shall develop, and document Modeling based on the SWPF  Design.  The Contractor shall assess utilization of process tank capacity and supporting equipment capability and operational characteristics, to ensure that the tanks are appropriately sized to support process operations, sampling and analysis turnaround times, process control requirements and product verification needs. The assessments shall include the baseline plant capacity.  Results shall be provided to DOE for review and comment at least annually (Table C.5-1.1, Deliverable 2.6) or more often, as necessary, to support design change assessments and reflect the latest design and information from R&D and Pilot Scale Testing.
(3)
Material Balance and Process Flowsheet:  The Contractor shall use Computer Modeling to conduct and document process and flowsheet material balance analyses for the treatment of tank waste blends. The data sources for the material balances will be reviewed by DOE for acceptability and will be based upon the compositional limits defined in Specification 1 tank waste inventory and feed blend estimates, and the results of testing with actual tank waste samples.  The flowsheet and material balances shall estimate the quantity of DWPF and Saltstone Feed, and relevant secondary streams on a feed blend campaign basis, as well as, annual estimates.  

The flowsheet and material balances shall be sufficiently detailed to support permitting and licensing activities under Standard 7, Environment, Safety, Quality, and Health, and to track DOE-supplied feed through the HLW system for product acceptance and establishing that the waste treatment was performed. 

An additional material balance referred to as “instantaneous” or “flowrate” material balance will be established to illustrate the adequacy of equipment capacity decisions for the purpose of estimating the ability to handle process startup, shutdown, and upset flow conditions.  DOE and the Contractor(s) shall agree on the assumptions to be used for the instantaneous material balance.

The material balance and process flowsheet shall be updated at least annually, as significant changes occur and provided to DOE for review and comment (Table C.5-1.1, Deliverable 2.7).  The material balance shall be maintained consistent with the latest process verification testing, and feed characterization information, as appropriate.  The flowsheet and material balances shall also be updated during cold commissioning, and prior to and following hot commissioning operations.
As part of Deliverable 2.7, an electronic copy of the modeling data for the flowsheet and material balance shall be provided to DOE for review and comment at initial issuance and upon each revision, thereafter.
(4)
Configuration Control:  The Contractor(s) will establish and maintain a configuration control system to manage the models and analyses.  The models and analyses will be subject to the QA and configuration control requirements imposed upon the Design Process in Section C.4, Environment, Safety, Quality, and Health, and Standard 1, Management Products and Controls. 

Standard 3:
Design 

This Standard describes the Contractor's responsibilities for conducting facility design functions, maintaining design documentation and conducting design reviews.  The intent is to ensure that the Contractor(s) has the necessary systems, processes, information and deliverables in place to allow DOE evaluation that the SPP Project is proceeding appropriately.  
(a) Design Process:

The Contractor shall perform the following activities:

(1)
The Contractor shall obtain the SPP Pre-Conceptual Design and supporting information developed prior to Contract award.  All records required to establish the contractor(s)’s technical baseline for the project shall be placed under their configuration control within 1 month of Contract award.

(2)
Provide to DOE for review and comment the Contractor‘s design process (Table C.5-1.1, Deliverable 3.1).  The process shall meet all requirements; laws and regulations; ensure that design is performed in controlled, safe, and efficient manner; and implement best industry practices.  As changes to the process are made, the changes shall be provided to DOE for review and comment.

(b) Establish and Maintain Facility Design Requirements:  The Contractor shall comply with the Contract design process and the following: 

(1) Functional Specification:  The Contractor(s) shall prepare for DOE and Site M&O Contractor review and approval (Table C.5-1.1, Deliverable 3.2), their proposed Functional Specification that defines the technical operational requirements of the SPP based on the SPP Pre-Conceptual Design and supporting documentation.  This document shall define the waste treatment requirements, environmental compliance requirements, and authorization basis requirements of the facility as currently known and understood.  The Functional Specification shall describe the process/functional requirements of the SPP, including: 

(i) SPP feed characteristics including quantities, treatment rates and mechanical, physical, chemical, radiological properties (by blend batches);

(ii) DWPF and Saltstone feed  characteristics such as quantities, mechanical, physical, chemical, radiological properties (by blend batches);

(iii) Services and utility requirements, operating materials and supplies, and other inputs;

(iv) Estimates of effluents, emissions, solid wastes, by-products, and other outputs; and

(v) SWPF operations limits.

Upon approval of the Functional Specification, DOE will control the functional specification and will consider any proposed changes.

(2) Basis of Design/Design Criteria Database:  The Contractor shall prepare for DOE and Site M&O Contractor review and approval (Table C.5-1.1, Deliverable 3.3) and as significant changes occur, a Basis of Design/Design Criteria Database that defines the design requirements and design codes and standards that will serve as the basis for the continued design of the SPP based on the SPP Pre-Conceptual Design and supporting documentation. The Basis of Design/Design Criteria Database shall, at a minimum define and describe:

(i) Integration of the requirements from this Contract, environmental permitting requirements, and safety standards accepted by DOE, and operations requirements and documented functional specification requirements;

(ii) Summary of the SPP site characteristics, including climatic, geotechnical, and natural phenomena data;

(iii) Design requirements for the SPP facilities (Balance of Facility,  and cesium separation);

(iv) Product specification;

(v) Facility sub-system design requirements;

(vi) Allowable process and atmospheric temperatures, pressures, flow rates, for normal, upset, and design conditions; 

(vii) Applicable codes and standards, regulations and standards, and guidelines correlated to each major structure, system, or component in the SPP; and

(vi) Crosswalk comparison of proposed standards and requirements with existing Savannah River Site standard requirements.  Rational and justification for areas of departure shall be included.

(i) Pertinent design criteria from the ICDs.

(3) Operations Requirements Document:  The Contractor shall prepare an operations requirements document for DOE and Site M&O Contractor review and approval (Table C.5-1.1, Deliverable 3.4) based on the SPP Pre-Conceptual Design and supporting documentation.  The operations requirements document shall define requirements for SPP life-cycle operations, including commissioning.  These requirements will influence SPP design features to ensure cost efficient operations and provide for accurate life-cycle cost estimates, planning, and informed decision-making.  The Operations Requirements Document shall address Operations and Support (O&S) Concepts and shall include, at a minimum:

(i) The operations and maintenance philosophy and requirements for the SPP, including requirements for reliability, availability, maintainability, and inspectability;

(ii) Description of the operations and maintenance philosophy for the SPP, 

(iii) Estimate of operations and maintenance staffing including labor mix, crew size, and operating shift requirements;

(iv)
Requirements for change rooms, first aid stations, decontamination facilities, lunch rooms, training facilities, control rooms, and operating galleries;

(v)
Requirements for facilities and computer based (simulator) training facilities;

(vii) Equipment accessibility for maintenance and operations including both contact and remotely maintained systems, clearances and tolerances allowed in mechanical systems, and housekeeping features;

(vii)
Instrument and control requirements for control room and local instruments;

(viii)
General sampling and analyses requirements;

(ix)
Ergonomics and human factors requirements for operations and maintenance;

(x)
Maintenance and spares philosophy and requirements (including items to be present at transition to the future operations contractor);

(xi)
Environmental compliance requirements; and

(xii)
Health, safety, and site emergency services requirements.

Upon approval of the Operations Requirement Document, DOE will control the Operations Requirement Document and will consider any proposed changes.

(c) Establish and Maintain Design Documentation:  The Contractor(s) is encouraged to use established design practices and shall ensure that design documentation and media comply with best industry practices.  DOE shall have access to all Contractor-developed design documents and information, paper and electronic files (Table C.5-1.1, Deliverable 3.5).  The information shall be in the form of controlled copies updated by the Contractor.  Information shall include, but not be limited to, the information described below.  The remaining design effort shall be programmed in three phases, Conceptual Design, Preliminary Design, and Final Design.  Specific deliverables and Critical Decision requirements are defined for each of these phases in DOE Order 413.3 and its supporting manuals.  Specifically a Conceptual Design Report (Table C.5-1.1, Deliverable 3.5A) is required at the completion of Conceptual Design, a Preliminary Safety Analysis (PSAR) and Finalized DWPF Feed Specification is required with the Preliminary Design (Table C.5-1.1, Deliverable 3.5B, Milestone M1), and a Final Safety Analysis Report (FSAR) is required with the Final design (Table C.5-1.1, Deliverable 3.5C, Milestone M2) .

Information shall contain relevant references, such as, system descriptions, process data sheets, and equipment data sheets and shall address Balance of Facility, Pretreatment, and Cs separation.  Changes to the products shall be documented through engineering change notices.  DOE shall be invited to attend configuration control board meetings or other meetings where design products are updated, revised or changed.

(1)
System Descriptions:  The system descriptions shall include references to all design documents (process flow diagrams, piping and instrumentation diagrams, engineering calculations, process data sheets, R&D development work and test reports, material handling diagrams, mechanical flow diagrams, design proposal drawings, etc.) associated with the applicable systems.

(3)
Process Data Sheets (Equipment):  Provide unrestricted access to a complete file that includes every piece of equipment as an electronic sortable file of all process data sheets with all available information including: the equipment identification number; equipment name and description; the piping and instrument diagrams where the equipment is shown; capacity and operation parameters and materials of construction.

(3)
Process Data Sheets (Instrument Database):  Provide unrestricted access to a complete file that includes every instrument as an electronic sortable file of all instrumentation process data sheets, with all available information, including:

(i) The instrument identification number;

(ii) The instrument name and/or description;

(iii) The piping and instrument diagrams where the instrument is shown; and

(iv) The associated R&D test plan results and references to the applicable test plans tied to design decisions via the design requirements documents.

(4)
Calculations for Equipment Sizing:  The calculation and technical basis for the capacity of major vessels, equipment and piping shall be provided.  The basis shall include sample analysis turnaround times and address reliability, availability, maintainability, and inspectability.

(5)
General Arrangement Drawings:  General arrangement drawings for the SWPF.  The general arrangement drawings shall identify plan and elevation views of the facilities in sufficient detail to understand facility layout and the preliminary layout of major equipment components.

(6)
Equipment Item List:

(i) All non-U.S. standard (non-off-the-shelf in the U.S.) equipment must be clearly noted on the equipment item list and referenced to the corresponding equipment specification.

(ii) The equipment list must be provided in an electronically sortable format with all records and fields shown.

(7)
3-Dimensional Design Model (3-D Model):  The Contractor(s) shall provide access to all files of the 3-Dimensional Design Model (3-D Model).  Access is required to support DOE awareness of current and contemplated changes to the design layout and assess proposed changes to the SPP and associated processes.

(8)
Process Flow Diagrams and Material Balances:  The Contractor(s) shall prepare process flow diagrams for the SWPF.  The process flow diagrams shall identify all main process equipment including in-cell equipment and supporting equipment for cold chemical makeup.  Identification shall include names, functions, capacities, identification numbers, and include material balance line identifiers in the process flow lines using the numbers traceable to the material balance deliverable. Supporting documentation shall specify the capacity and duty of the equipment systems, the process scheme and sequence description and operating conditions.

(9)
Material Balance:  See Standard 2, Research, Technology, and Modeling.

(10)
Piping and Instrument Diagrams:  The Contractor(s) shall prepare the piping and instrument diagrams for the SWPF. The piping and instrument diagrams shall identify all process and support equipment, preliminary instrument and electrical requirements, and pipe sizes and line numbers.  The control system information typically presented on piping and instrument diagrams shall instead be contained on separate instrument and control diagrams.

(11)
Instrument and Control Diagrams/Design:  The Contractor(s) shall prepare the instrument and control diagrams for the SWPF.  These diagrams/design documentation shall include control system specifications, identification of the main control interface, configuration diagrams, and sequence and interlock requirements.  The instrument schedules shall be defined in the design documentation.  This design shall include features to address process safety and process control for product quality.

(12)
Electrical Diagrams:  The Contractor(s) shall prepare electrical one-line diagrams for all process and facility systems.  Electrical loads and systems, and the basis to support specification of the electrical systems shall be identified.  

(13)
Equipment Design/Equipment Arrangement Diagrams:  The Contractor(s) shall prepare the design of all process and mechanical handling equipment for the SWPF.  Equipment design data sheets shall be completed for all process equipment components.  Equipment general arrangement drawings shall specify plan and elevation views.

(14)
Equipment Arrangement and Piping Diagrams:  The Contractor(s) shall prepare pipe routing diagrams for the SWPF.  Critical systems shall be modeled using three-dimensional analysis to assure that equipment systems are correctly positioned and primary cell penetration requirements are identified.

(15)
Facility Ventilation System Design:  The Contractor(s) shall prepare the ventilation flow diagrams and heating, ventilation, and air conditioning system design for the SWPF.  The diagrams shall identify the individual systems, all equipment components, and routing within and between the facilities.  Sample locations and methods shall be specified.  Equipment to provide motive force and ventilation control shall be identified.

(16)
Facility Civil, Structural, and Architectural Design:  The Contractor(s) shall prepare the civil, structural and architectural designs of the SWPF.  The building sizes, location and requirements of load-bearing, shielding and internal walls shall be identified.  Major penetrations in walls and floors shall be identified.  All crane structures, filter housings, and facility mechanical systems shall be identified.  Seismic analysis for the facility shall be completed in accordance with DOE requirements to support structural analysis, definition of the facility, the Limited Work Authorization Request, and Construction Authorization Request.

(17)
Mechanical Flow Diagrams:  The Contractor(s) shall prepare mechanical handling diagrams for the SWPF.  The diagrams shall be prepared with sufficient detail to support the hazards analysis review and the operations research model.  The diagrams shall identify mechanical equipment and each step and sequence of the operation.

(18)
Analytical Laboratory Facility Design:  The Contractor(s) shall further develop and provide the sampling and analysis requirements to support process control, environmental compliance and Saltstone and DWPF Feed product  verification for DOE and Site M&O Contractor review and approval (Table C.5-1.1, Deliverable 3.6).  The information shall include sample locations, sample purpose, analysis requirements and frequency and turnaround times.  Results of the assessment of process tank capacities and process operations will be used to verify and establish the specification and design of the Analytical Laboratory area of the SWPF and/ or outside laboratory support requirements. 


The Analytical Laboratory Area design shall incorporate features and capability necessary to ensure efficient SPP operations and meet all permitting, process control, authorization basis and product verification requirements.  The design should be validated with information from tank utilization modeling of the process tankage, and operational research modeling of the treatment process, as appropriate.  Use of available outside laboratory facilities (SRS or Comercial) shall be considered to optimize cost of operation.

(19) Site Layout Drawings:  The Contractor(s) shall complete all site and facility general arrangement drawings for all facilities and structures.  The drawings shall identify all above-grade and below-grade structures, piping, and electrical systems.  The drawings will reflect requirements during the construction and operations activities.  Site drawings and documents shall be updated and provided to DOE for review and approval (Table C.5-1.1, Deliverable 3.7).  

(20)
Other Applicable Design Products Including:  

(i) Ventilation and instrumentation diagrams;

(ii) Instrument schedules;

(iii) Electrical single line diagrams;

(iv) Electrical load schedules;

(v) Hydraulic gradient diagrams;

(vi) Mechanical flow diagrams;

(vii) Material handling diagrams; and

(viii) Design proposal drawings (equipment procurement drawings).


(d)
 SPP Optimization Study:  The Contractor(s) shall prepare for DOE review and approval (Table C.5-1.1, Deliverable 3.8) a proposed set of optimization studies that improve life-cycle performance, cost, and schedule of the SWPF, including process design (such as, improved radiochemical separations or waste segregation or blending that may allow reduced waste treatment or improvements in sequencing of process operations), facility design (such as, improved space utilization), and technologies (such as, second generation treatment technologies that are ready for demonstration and application), and affect the Contract requirements.  Optimization studies that do not affect the contract requirements are the Contractor’s responsibility and are separate from this activity.  The Contractor shall seek input from DOE and the Site M&O Contractor in developing the list of proposed studies.  HLW System operations and waste removal constraints shall be factored into optimization efforts.  DOE and the Contractor(s) shall jointly agree upon which studies shall be performed.  All optimization studies shall address the following:

(1)
Description of item, process, system, or facility to be optimized and the basis for such optimization.



(2)
Description of the research and technology program elements that are required to validate the required performance prior to incorporating the change into the baseline;

(3) Description of the design changes that are required to incorporate the change into the baseline;

(4) Effects of the proposed optimization on HLW facility authorization basis and the authorization basis interfaces between the SPP and the  Site M&O Contractor.

(5) Affects on SPP cost, schedule, and plant capacity.

(6) Near-term impacts for Site M&O Contractor.

(7) Estimated life cycle cost impacts to DOE.

(8) An evaluation of potential impacts on long-term interfaces with the Site M&O Contractor.

(9) Technical risks eliminated, changed, or amplified by the proposed change.

(10) Regulatory issues, eliminated, changed, or amplified by the proposed change.

(11) Potential changes in secondary waste and on returnable material volume and type.

(12) An evaluation of the potential changes in energy needs and other DOE supplied material quantity.

The Contractor(s) shall involve all affected parties to ensure a balanced and complete picture.  DOE will evaluate the studies and consider changes to the Contract requirements if they are found to be in the best interest of the Government.


(e)
U.S. Department of Energy Participation in Design Process:  DOE staff and Site M&O Contractor staff identified by DOE, shall be invited to participate in all design overview activities (Table C.5-1.1, Deliverable 3.9).  Design overview activities include any meeting that discusses significant issues associated with the establishment, development and/or progress of the technical requirements for the design.  A multi-disciplined design overview shall be scheduled, conducted and documented quarterly (Table C.5-1.1, Deliverable 3.10).  The Contractor(s) shall develop a list of systems and items for DOE review and approval at least 30 days in advance of the quarterly design overview.  In order to improve communications, the Contractor(s) shall provide dedicated office space in the Contractor’s design facility for six DOE and Sit M&O Contractor staff.

Standard 4:
Construction, Procurement, and Acceptance Testing

The purpose of this Standard is to describe additional requirements for Construction, Procurement, and Acceptance Testing.  In the context of this Standard, the terms “acceptance testing” and “acceptance” refer to the Contractor’s testing and acceptance of systems, components, equipment, etc., as needed for mechanical completion of the SWPF.  Acceptance does not refer to DOE acceptance of the SWPF from the Contractor; DOE acceptance of the SWPF will not occur until “Completion of Contract Requirements” (Milestone M7). 

(a) Construction, Procurement, and Acceptance Testing Plan:  The Contractor shall prepare and submit a Construction, Procurement, and Acceptance Testing Plan for DOE and Site M&O Contractor approval (Table C.5-1.1, Deliverable 4.1) and update the Plan annually after initial submission.  The Plan shall include:  

(1)
Description of procurement, construction bid, and work packages; 

(1) Construction management and force account construction; 

(2) Construction site management; 

(3) Acceptance testing; and 

(4) Descriptive linkage to the Project Execution Plan described in Standard 1 and the Environment, Safety, Quality, and Health program described in Standard 7.

(b) Procurement:  
(1)

The Contractor shall procure all required material and equipment, including: prepare bid packages and solicitations; evaluate, award, and manage subcontracts; accept subcontractor materials and equipment; and verify subcontractor acceptance tests.

(2)
The Contractor shall submit a purchasing system for DOE approval in accordance with Section I Clause entitled, Subcontracts (Table C.5-1.1, Deliverable 4.2).

(c) Construction Bid and Work Packages:  The Contractor shall prepare bid and work packages; solicit, evaluate, award, and manage subcontracts; accept subcontractor construction; and verify subcontractor acceptance tests (Table C.5-1.1, Deliverable 4.3).

(d) Construction Management and Force Account Construction:  The Contractor shall manage or perform all:  supervision; required construction; furnish labor, equipment, and materials, management, and supervise construction and acceptance testing; and provide required systems and support for environmental protection, safety, quality, labor relations, and security.

(e) Construction Site Management:  The Contractor shall manage the construction site and provide all required construction support services, construction site security, industrial hygiene, and temporary and permanent construction facilities.

(f) Construction and Acceptance Testing:

(1)
The Contractor shall maintain an adequate construction inspection system and acceptance testing system, and perform such inspections and testing, as well as ensure that the work performed under the Contract conforms to Contract requirements.  The Contractor shall maintain complete inspection and testing records and make them available to DOE.  The Contractor shall develop and submit an integrated construction and acceptance testing program to DOE for approval (Table C.5-1.1, Deliverable 4.4) that includes the following elements:

(i) Checking and approval of all vendor’s shop drawings to assure conformity with the approved design and working drawings and specifications;

(ii) Acceptance test plans and procedures for on-site Contractor/subcontractor inspection of construction workmanship, compliance with design drawings and specifications, management of the design construction changes, and criteria for acceptance of fabricated and constructed items;

(iii) Identification and description of Contractor and vendor components to be tested and accepted including the identification of component, systems, and integrated facility testing;

(iv) Inspection of construction to assure adherence to approved working drawings and specifications;

(v) Identification of Contractor proposed and DOE specified construction witness or hold points;

(vi) Methods to complete field and laboratory tests to verify construction workmanship and materials, and equipment, and approved working drawings and specifications;

(vii) Approaches and methods to troubleshoot and correct material acceptance and construction deficiencies;

(viii) Preparation of partial, interim, and final estimates and reports of quantities and values of construction work performed, for payment or other purposes;

(ix) Approach to transition from acceptance to facility cold commissioning and hot commissioning; and

(x) Providing set(s) of reproducible “as-built” record drawings of the type specified by DOE and set(s) of marked-up specifications, showing construction as actually accomplished.

(2)
The Contractor shall prepare, as part of the monthly report defined in Standard 1, Management Products and Controls (Table C.5-1.1, Deliverable 1.7), a monthly Construction Inspection and Acceptance Status Report that will document the progress of construction and facility acceptance and include the following information:


(i)
Status on the deliverables of materials and fabricated items;


(ii)
Estimates and reports on the quantities, value, and type of construction work completed for payment or other purposes; and


(iii)
Status on the performance of the acceptance program and level of rework/non-conforming items received/constructed and identification of corrective actions.

(3)
During the construction and acceptance phase, the Contractor shall remain current on the process and facility as-built program.  The status on the as-built program is to be reported as part of the monthly Construction Inspection and Acceptance Status Report.

(4)
The Contractor shall provide all necessary labor, equipment, materials, test equipment, and other related resources for the acceptance test.

(g) Certification for Completion of Construction.  The Contractor shall certify to DOE that construction has been completed (Milestone M3).  Completion of Construction is defined as completion of initial installation of all facility systems and closure of fixed price construction contract(s).

(h) U.S. Department of Energy Participation in Construction Review:  The DOE staff, and Site M&O Contractor staff identified by DOE, shall be invited to participate in all overview activities (Table C.5-1.1, Deliverable 4.5).  Construction overview activities include any meeting that discusses significant issues associated with the establishment, development, and/or progress of the SPP construction.  

(i) Certification of Facility Acceptance Completion.  The Contractor shall certify to DOE that facility acceptance has been completed.  Completion of Facility Acceptance is defined when all components and systems associated with the SWPF, have been installed, functionally tested and the facility design as-built in accordance with the Construction, Procurement, and Acceptance Testing Plan (Table C.5-1.1, Deliverable 4.1, Milestone M4).

Standard 5: 
Commissioning

The purpose of this Standard is to describe the requirements and deliverables to commission the SWPF, including cold commissioning performance testing and radioactive (hot) commissioning performance testing.  Facility start up operations shall be conducted in accordance with DOE Order 425.1B, Startup and Restart of Nuclear Facilities

(a) The objectives of the Commissioning period for the entire SPP are to demonstrate:

(1) Process and facility performance meets or exceeds Contract requirements. 

(2) Adequate and correct procedures, and safety limits exist for operating the process systems and utility systems.  

(3) Training and qualification programs for operations and operations support personnel are established, documented, and implemented.  (The training and qualification program encompasses the required range of duties and activities.)  

(4) SPP safety and environmental compliance documentation is in place and describes the safety and environmental compliance basis of the SPP.

(5) Program(s) are in place to confirm and periodically reconfirm the condition and operability of safety systems, including important to safety process systems and safety related utility systems. 

(6) Processes are established to identify, evaluate, and resolve deficiencies and recommendations made by DOE oversight groups, official review teams, and audit organizations.  

(7) Management programs are established, sufficient numbers of qualified personnel are provided, and adequate facilities and equipment are available to ensure operational support services (e.g., training, maintenance, waste management, environmental protection, industrial safety and hygiene, radiological protection and health physics, emergency preparedness, fire protection, QA, SAS, criticality safety, and engineering) are adequate for operations.   

(8) Functions, assignments, responsibilities, and reporting relationships are clearly defined, understood, and effectively implemented with line management responsibility for control of safety.  

(9) SPP systems and procedures, as affected by facility modifications, are consistent with the description of the facility, procedures, and accident analysis included in the authorization basis.  

(10) Modifications to the facility have been reviewed for potential impacts on procedures, training, and qualification.  Procedures have been revised to reflect these modifications and training has been performed to these revised procedures. The SPP design documentation is complete.

(b)
Commissioning Plan:  The Contractor shall prepare a detailed Commissioning Plan for DOE and Site M&O Contractor review and approval (Table C.5-1.1, Deliverable 5.1), a minimum of 24 months prior to the start of commissioning.  The Plan shall, at a minimum, define the SPP organization, specific tests, and procedures for commissioning the SWPF.  The definition shall demonstrate how the SWPF will transition to: 

(1)
Fully operational non-radioactive status, which will demonstrate the design criteria, process, safety, process and product control features, and environmental safety requirements of the Contract; and 

(2)
A fully operational facility with one full year of successful radioactive operation.  

The strategy shall identify the system acceptance and operability criteria by which that system will be released to support other systems.  The Commissioning Plan shall be updated and provided to DOE for approval at least annually, thereafter, and as required.

(c)
Training and Qualification of Salt Processing Project Facility Plant Operations and Maintenance Staff:  The Contractor shall establish in partnership with the Site M&O Contractor an operations and maintenance training organization that will: 

(1) Prepare a staffing analysis for the SPP that identifies the types of skills, skill level, and number of personnel needed to operate and maintain the SWPF.  The analysis shall include operations, maintenance, environmental safety and health, human resources, QA, and facility engineering management and staff.  An operations organization shall be established.

(2) Identify training and qualification requirements for the operations and maintenance staff.

(3) Prepare training and certification procedures, tests, and other documentation methods to conduct training.

(4) Prepare operations and maintenance manuals, procedures, and other systems for SWPF commissioning (cold and hot), operations, and maintenance activities.

(5) Establish a training and certification organization to assure completion of staff training and certification activities.

(6) Establish a system and procedures to schedule and manage SWPF maintenance requirements.

(7) Conduct training and qualify staff responsible for commissioning, operating, and maintaining the SWPF.

(d)
Commissioning Review Board:  The Contractor will chair a Commissioning Review Board with DOE and Site M&O Contractor participation (Table C.5-1.1, Deliverable 5.2).  The Board will review the detailed plans, procedures, barriers and commissioning progress, and results.  DOE will identify and control key hold-points throughout the commissioning process starting 12 months prior to commissioning.  The Commissioning Review Board shall be conducted monthly and, as necessary, until facility turnover to the future operator.  The Contractor shall be responsible for testing and commissioning the equipment and systems, as follows:

(1) Demonstrate the correct functioning of systems important to safety, plant, and equipment;

Demonstrate site emergency procedures;

Test radiation instruments with sealed sources;

Test systems with density changes;

(5)
Start-up and recovery from an idle condition;

(6)
Sample and analyze systems;

(7)
Evaluate shielding;

(8)
Validate operations and maintenance instructions;

(9)
Validate operations and maintenance procedures;

(10)
Train and certify SWPF operators and maintenance personnel;

(11)
Perform full capacity system environmental performance tests with reagents, acids, and simulants;

(12)
Perform SWPF integrity and equipment inspections;

(13)
Demonstrate construction completeness; and
(14)
Demonstrate process and product control features.

(e)
Cold Commissioning:  During the cold commissioning test period, the Contractor shall conduct all necessary testing operations to verify that the SWPF will perform in accordance with design specifications, using DOE approved non-radioactive simulated feeds that demonstrate the ability of the facility to treat the planned range of tank waste blends.  The cold commissioning test periods will also be used to train SWPF staff, and demonstrate that the SWPF can safely receive and treat radioactive waste feed (hot commissioning).  Prior to cold commissioning, the Contractor shall have in-place all necessary permits, licenses, and demonstrated that all interfaces are ready to support the cold commissioning.

The Contractor shall certify to DOE that Cold Commissioning has completed.  Completion of Cold Commissioning (Milestone M5) will occur when the testing with simulated salt solution is completed, in accordance with the Commissioning Plan.

The Contractor shall carry out cold commissioning performance tests of the SWPF to meet the following objectives:

· Verify that the SWPF can produce products (Specification 2, Decontaminated Salt Solution Feed to Saltstone and Specification 3, High Activity Fraction Feed to DWPF) and secondary wastes based on waste compliance strategies that will be documented in the Products and Secondary Wastes Plan.

· Demonstrate the SPP design capacity for process systems as defined in Section C.7, Facility Specification.

· Determine the operating characteristics of SPP processes under routine and off-standard operating conditions including:  demonstration of all remote and hands-on maintenance activities; access to all equipment; ability to install, connect, disconnect, and reconnect all replaceable components; and calibrations of all instruments.

· Verify that the SWPF will meet environmental, permitting, and safety requirements. 

The tests, combined with other readiness activities, shall be planned and conceived to provide the operational and procedural basis necessary to support the hot operations request. 

The Contractor shall provide a strategy to achieve the cold commissioning performance test objectives in the SPP Commissioning Plan, which may be performed sequentially or in parallel.  Resultant products shall be transferred to the Site M&O Contractor in accordance with the Section C.9, Interface Control Requirements.  During the tests, the Contractor shall provide documentation the  products and secondary wastes are in accordance with Specification 2, Decontaminated Salt Solution Feed to Saltstone and Specification 3, High Activity Fraction Feed to DWPF(Table C.5-1.1, Deliverable 5.3) .  No credit will be provided for non-conforming product, and if any out of specification product is produced during a test, the test shall be restarted after the condition that created the out of specification product is corrected.

(1) Product Verification Tests:  The Contractor shall complete SPP performance testing using a cold commissioned facility to demonstrate the production of non-radioactive products and secondary wastes.  All process unit operations, sampling and analysis, and process control systems shall be utilized in these verification tests.  Where needed, and determined beneficial, non-radioactive elements shall be used as a surrogate for radioactive elements.  Test results will be evaluated and documented as part of the product verification reports (Table C.5-1.1, Deliverable 5.3). 

(2) Design Capacity Performance Tests:  During the cold commissioning tests, the following minimum testing shall be conducted to demonstrate the treatment capacity of the SPP.  All products and secondary wastes will be produced in accordance with the verification strategies and requirements identified in the Products and Secondary Wastes Plan and meet the relevant specification and interface requirements. The results shall be provided to DOE for review and approval.  (Table C.5-1.1, Deliverable 5.4). 

(3) Off-Standard Operational Testing:  The Contractor shall conduct testing of the process and facility system to test and evaluate effects of off-standard operating conditions and to determine the capability of the process and facility system for an increased production capacity above the design basis.  The results shall be provided to DOE for review and comment (Table C.5-1.1, Deliverable 5.5).  The operational tests shall be defined by the Contractor based upon design conservatism and design limitations in specific plant process and equipment systems.  Testing may be conducted on individual unit operations or plant systems.  During the tests, the safety of the facility, operational personnel, the public, or the environment shall not be challenged. 

(4) Environmental Performance Test:  The Contractor shall complete environmental testing as required under the Air Permitting Requirements, and applicable Federal, State, and local laws, regulations, and permits to demonstrate the operation of the SWPF in accordance with the flowsheet design.  The testing requirements shall be based upon the Environmental Performance Test Plan to be developed during conceptual design.

The Contractor shall produce an environmental performance test report(s) after the completion of each performance test trial (Table C.5-1.1, Deliverable 5.6).  The report shall, at a minimum, provide the required information identified in the Risk Assessment Work Plan, including a description of the sampling and analysis activities conducted during the testing, definition of the simulants, and assess the performance of the SWPF.  The report shall also provide recommended operating conditions for the SWPF. 

(5) Commissioning Results and Documentation:  The Contractor shall provide all results from cold commissioning testing to DOE for review and approval (Table C.5-1.1, Deliverable 5.7).  The information shall be in the form of controlled copies maintained and updated by the Contractor.  Information shall include, but not be limited to:

(i) System start-up plans, work packages, and system verification reports;

(ii) Conduct of operations/maintenance plans;

(iii) Operating procedures;

(iv) Test plans and outputs for demonstrating and/or establishing permitting conditions (authorization basis, air, performance test plans, etc.), including off normal conditions; and

(v) Test plans and outputs for process verification, product qualification.

(6)
Certification of Completion of Cold Commissioning:  The Contractor shall certify to DOE that cold commissioning is complete and that the Contractor met the requirements contained in Standard 5(e) (Table C.5-1.1, Deliverable 5.8, Milestone M5).

(f)
Hot Commissioning:  During hot commissioning, the Contractor shall conduct all necessary operations to ensure that the facility is ready for hot operations and facility turnover.

(1) Certification of Readiness for Hot Operations:  The Contractor shall certify to DOE that the facility is ready to receive waste feed 3 months prior to the requested date for waste transfer (Table C.5-1.1, Deliverable 5.9).  At a minimum, the certification shall includes demonstration in that:

(i) The Contractor has all necessary permits, licenses, and other such approvals, and can meet all related compliance conditions;

(ii) The interfaces are ready to support hot operations; 

(iii) The facility can meet contractual requirements for all inputs and outputs; and

(iv) The SWPF products will meet requirements and that the mass and material balance tracking is sufficiently understood for safe and efficient operations. 

(2) For hot commissioning, the Contractor shall provide a written notice to the DOE Contracting Officer, specifying:

(i)
The type/batch of salt feed requested; and

(ii) The date the Contractor requests the start of a transfer of a batch of feed, herein referred to the waste transfer date.  The written notice shall be provided to the DOE Contracting Officer at least 2 months prior to the requested waste transfer date.

(3)
Certification of Start of Hot Commissioning:  The Contractor shall certify to DOE that the facility hot commissioning has completed (Table C.5-1.1, Deliverable 5.10, Milestone M6). Start of hot commissioning is defined as having received the first batch of actual tank waste feed and having demonstrated the ability to remove cesium to the required levels to meet design and Contract requirements.

(4)
Hot Commissioning Performance Tests:  The Contractor shall carry out hot commissioning performance tests as defined below.  The results shall be provided to DOE for review and approval.  (Table C.5-1.1, Deliverable 5.11):

(i) Hot commissioning shall be completed upon the Contractor submitting certification for DOE approval that the SWPF has met the production rate requirements described in section C.7 Facility Specifications.

(5)
Hot Commissioning Results and Documentation:  The Contractor shall provide all Contractor-operated hot commissioning planning information and information resulting from hot commissioning to DOE for review and approval (Table C.5‑1.1, Deliverable 5.12).  The information shall be in the form of controlled copies updated by the Contractor, or electronic access at the Contractor’s discretion.  Information shall include, but not limited to:

(i) System start-up plans, work packages, and system verification reports:

(A) Conduct of operations plans;

(B) Operating procedures;

(C) Test plans and outputs for demonstrating and/or establishing permitting conditions (authorization basis, air, performance test plan, etc.);

(D) Test plans and outputs for process verification and, product verification, including documentation and certification that the products meet all requirements per Specification 2 and Specification 3. ;

(E) Updated or model assessments based on hot/cold commissioning information;

(F) Updated mass material balances to verify waste treatment services;

(G) Information sufficient to verify quantities subject to waste minimization; and

(H) Copies of all information sent to regulators ( air, authorization basis, etc.), and as required elsewhere in the Contract.

(6)
Certification of Completion of Hot Commissioning:  The Contractor shall certify to DOE that the hot commissioning is complete and the SWPF is operating as designed. Standard 5(f) (Table C.5-1.1, Deliverable 5.13)  Waste processing operations to meet the one full year of successful radioactive operations requirement for completion of contract workscope will commence at this time.,).

 (g)
Completion of Contract Workscope Requirements.  Following the successful completion of the hot commissioning testing  and one full year of successful radioactive operations the Contractor shall complete, at a minimum, the following activities to ensure the effective and efficient transition of the SWPF to the long term operations  contractor.  (Note: successful radioactive operation is defined as processing HLW salt solution at design through put and attainment producing in decontaminate salt solution and DWPF feed within process specifications) The Contract work scope is deemed complete, once these activities have been completed to the satisfaction of DOE, and the long term operations contractor has certified acceptable turnover of the facility (Table C.5-1.1, Deliverable 5.14, Milestone M7).

For a period of time of at least 6 months in duration, the Contractor shall maintain the presence of appropriately knowledgeable and trained personnel in the Savannah River area to perform the following functions:


(1)
Prepare the as-built design of the SPP process and facility.

(2)
Complete the closeout of all punch list items that arise from the cold and hot commissioning tests.  These items can include equipment and facility modifications and repairs, operations procedure revision, replenishment of spare parts, etc.

(3)
Resolve any product quality issues for the saltstone and DWPF feed products and/or secondary wastes generated during cold and hot commissioning.  This can include revision to the, Products and Secondary Wastes Plan, and/or revisions to specific operations procedures and equipment systems.

(4)
Provide support for any modifications to the environmental compliance and/or safety authorization basis documentation as a result of the information obtained in the hot commissioning testing.

(5)
Assist the long term operations contractor in updating operations procedures to reflect lessons learned during commissioning.

(6)
Ensure all documents, records, and procedures are complete and accurate and turned over to the future operations contractor.

(7)
Respond to technical questions from the future operations contractor.

(8)
Provide technical advice on proposed repairs and modifications to the SWPF.

(9)
Assure the resolution of all equipment warrantee issues.

(10)
Provide support to DOE in the conduct of internal and external technical reviews and presentations.

(11)
Assure all operations, maintenance, engineering, licensing, and purchasing activities are transitioned to the future operations contractor.

Standard 7:
Environment, Safety, Quality, and Health 

The purpose of this Standard is to:  (1) define Contractor(s) responsibilities for conventional non-radiological worker safety and health; radiological, nuclear, and process safety; environmental protection; quality assurance; and (2) identify specific deliverables the Contractor shall submit to DOE.  

 DOE will act as the regulator of radiological, nuclear, and process safety. 

(a)
The primary objectives of ESQ&H are to:

(1)
Demonstrate compliance with established requirements;

(2)
Apply best commercial practices to provide conventional non-radiological worker safety and health protection; radiological, nuclear, and process safety, and environmental protection; and

(3)
Implement a cost-effective program that integrates environmental protection, safety, quality and health in all Contractor(s) activities.

Environmental protection, safety, quality, and health program activities and deliverables shall be integrated with all technical and regulatory aspects of the SPP. 

(b) The Contractor(s) shall integrate safety and environmental awareness into all activities, including those of subcontractors at all levels.  Work shall be accomplished in a manner that achieves high levels of quality, protects the environment, the safety and health of workers and the public, and complies with all requirements.  The Contractor(s) shall identify hazards, manage risks, identify and implement good management practices, and make continued improvements in environment, safety, quality, and health performance.

(c)  The Contractor(s) is responsible for providing safe and healthful working conditions for employees and all other persons under the Contractor’s control who work in the general vicinity of the Contractor site, including subcontractors.  The Contractor(s) shall develop and implement integrated programs for conventional non-radiological worker safety and health; radiological, nuclear, and process safety; and environmental protection. The SWPF must function as an integral part of the site’s HLW System.  Products, documentation, processes, operational procedures and other deliverables developed under this contract must be merged into the site’s systems.  Therefore, in developing the implementing procedures for the Integrated Safety Management System, and Quality Assurance requirements the contractor(s) must plan and provide for total integration of the project with the full spectrum of site systems (both physical and administrative).  A process shall be implemented that ensures all components of the project will interface both physically and functionally with all other site systems.  In meeting this requirement the contractor(s) shall develop implementing procedures/documents based upon existing requirements defined in the Westinghouse Savannah River Company (WSRC) Standard/Requirements Identification Document (SRID).  The WSRC SRID, at the Functional Area Level, identifies all known DOE environment, safety, health, and quality requirements set forth in applicable Federal, State, and local laws and regulation, DOE Rules, DOE Orders, and directives, relevant industry (consensus) codes and standards, international standards, established site safety practices, etc.  The WSRC SRID has been tested and approved by DOE for work at the site.  The contractor(s), however, are to review the SRID to ensure all requirements applicable to the contemplated work are addressed and appropriate.  With DOE approval, requirements may be added or deleted as appropriate for the project.  In developing its own system of implementing procedures/documents to ensure compliance with the SRID the contractor(s), at its own discretion, may either: (a) totally adopt the existing WSRC procedures, including revisions as issued, as its own corporate procedures; (b) utilize some or all of its existing corporate procedures and adapt or create new corporate procedures/documents as needed to meet requirements; or (c) merge applicable WSRC implementing procedures with its own existing, adapted or new corporate procedures/documents. The SMS must provide for linkage of implementing procedures/documents to the SRID requirements, and for maintaining configuration control whenever changes are made in the SMS.  The cross walk between the contractor(s) program and the SRID shall be documented in a SRID Compliance document developed for DOE and Site M&O Contractor approval ( Table C.5-1.1, Deliverable 7.1) .  Verification of ISMS implementation during design, construction, and preparation for start up phases will be a key element of Critical Decision Reviews.  Final verification of ISMS implementation will be conducted through Operational Readiness Reviews.

(d) The Contractor(s) shall identify all necessary permits, licenses and other regulatory approvals and authorizations for the design, construction, commissioning and operation of the SWPF, unless otherwise identified in this Contract.  The Contractor(s) in conjunction with the site M&O contractor shall develop the necessary permit applications, license applications, requests for other regulatory authorizations, and supporting materials and documentation.  The Contractor shall provide all technical and regulatory information and documentation and support to ensure that permits, licenses, and other regulatory authorizations and approvals are obtained in a timely manner to support the design, construction, commissioning, and operation of the SWPF.

(e) The Contractor shall implement a program to track and address environmental compliance issues and implement and comply with all requirements (including, but not limited to, permitting, environmental reports, enforcement actions, consent decrees, milestones/reports/management commitments, NEPA, pollution prevention, and waste minimization).

(f) The Contractor(s) shall work with the Site M&O contractor in providing legally and regulatory required air and liquid effluent and near facility environmental monitoring.  The Contractor shall collect, compile, and/or integrate air and liquid effluent monitoring data from operations and activities under their control.  The Contractor shall compare the monitoring data with regulatory and/or permit standards applicable to their activities and/or operations and provide the data and analyses to the Site M&O contractor for use in preparing the mandatory State and Federal environmental reports for the Site in a timely manner.  In addition, the Contractor shall provide appropriate environmental data for the SPP to support Site assessments and preparation of the Site Environmental Report.

(g) The Contractor shall prepare and submit to the Contracting Officer for review and action the following environmental protection deliverables.  The deliverables shall be consistent with the design and schedule for construction and commissioning the SWPF.  Identification of the following deliverables does not modify or affect the Contractor’s responsibilities for environmental permitting, compliance, and protection identified in the Contract or as required under applicable law or regulation.  The Contractor shall have the responsibility to identify and develop any necessary modifications to existing permit applications, license applications, requests for regulatory authorizations/approvals and supporting materials to support the design, construction, commissioning, and operation of the SWPF.  

(A) Environmental Plan:  The Contractor shall develop a detailed plan that identifies the Contractor’s structured approach for environmental protection, compliance, and permitting, including:  (1) planned environmental permitting and compliance activities for design, construction, and commissioning the SWPF; (2) detailed permitting and compliance schedule integrated and linked to the technical baseline; and (3) environmental monitoring and reporting requirements. 

The Environmental Plan (Table C.5-1.1, Deliverable 7.2) shall be submitted for DOE and Site M&O Contractor review and approval, and include identification of where and when DOE or site M&O Contractor action is anticipated or required.  The Plan shall be submitted within 3 months after contract award.  The Plan shall be updated at least annually or as significant changes to the permitting schedules warrant.

(B) Notice(s) of Construction:  The Contractor shall prepare Notice(s) of Construction (NOC) for both radioactive and non-radioactive air emissions related to Contractor activities in accordance with applicable regulations.  NOCs (Table C.5-1.1, Deliverable 7.3) shall be submitted for DOE approval no less than 150 days prior to scheduled submission to the regulators.  The Contractor shall also provide draft permit modification language for the air-operating permit to the appropriate site contractor based on regulator approvals of NOC and consistent with the project schedule, Environmental Plan, and provisions of this Contract.

(C) Prevention of Significant Deterioration Permit Application:  The Contractor working with the site M&O Contractor shall prepare a Prevention of Significant Deterioration (PSD) Permit Application for air emissions related to Contractor activities in accordance with applicable regulations.  The Permit Application (Table C.5-1.1, Deliverable 7.4) shall be submitted for DOE review, comment, and approval no less than 150 days prior to scheduled submission to the regulators.  The Contractor shall also be responsible for providing draft permit modification language to the appropriate site contractor for the air-operating permit consistent with the project schedule and provisions of this Contract.

Standard 8:
Safeguards and Security 
The purpose of this Standard is to describe the SAS requirements relevant to the SWPF and operations.  

(a)

The Contractor shall in conjunction with the Site M&O Contractor develop and implement a SAS Program to ensure the protection of DOE-owned material and information. 

(b)

The SAS Program shall ensure the protection of DOE-owned material and information.

(1)
The scope of DOE SAS requirements includes: 

(i)
Physical protection; 

(ii)
Material control and accountability if found applicable throughout the period of the contract;

(iii)
Information and personnel security and the Site access requirements; and 

(iv)
Government property protection.

(2)
The Contractor’s program shall comply with the applicable regulations, WSRC SRID, and DOE Orders.  The Contractor shall design the SWPF in a manner to provide adequate response time for SRS Security Personnel.

(3) The contractor(s) shall develop a SAS Plan for DOE and Site M&O Contractor approval (Table C 5-1.1 deliverable 8.1). 

C.7
FACILITY SPECIFICATION

1.0
OPERATING CAPACITY
The facility shall be designed for a processing rate matched to the feed blend data provided in Section C.8 Specification 1: HLW Tank inventory/ Salt Waste Feed Blend Strategy.  This is nominally 6 million gallons of HLW salt solution per year.  Potential for optimization of salt processing rates will be constrained by waste removal/ feed rate limitations and DWPF and Saltstone Facility process limitations.  The SWPF should be designed to receive and process a  series of feed batches and provide a uniform series of product batches to DWPF and Saltstone Facility through it life cycle of operation.    

2.0 INTERFACE WITH  SITE SYSTEMS FACILITIES EQUIPMENT PROCEDURES AND REQUIREMENTS

The Facility shall be designed for integrated long term operations with existing site infrastructure.  Efforts should be taken to insure compatibility with site wide calibration, maintenance, and testing equipment, facilities, procedures, and requirements.


3.0
DESIGN CONDITIONS, CONSTRAINTS, CODES AND STANDARDS

The Contractor shall develop a database of National Consensus Code and Standards to be used in the design of the SWPF.  This Database will be the code of record for the SWPF and will be approved by DOE early in the Conceptual Design process.  To assist in development of the code of record a preliminary listing of National Consensus Codes and Standards is provided in Section 3.24.  In addition to  the SRS Engineering Standards listed in Section 3.24 are used to supplement the Code of record with specific SRS requirements.  The contractor shall use this information and establish a code of record for the SWPF that provides the best value for the government while meeting safety, operational, maintenance, and environmental requirements.  Areas that deviate from the codes and standards described below shall be highlighted when submitted to DOE for approval.  Rational for the deviations shall also be provided.     

The SWPF design shall meet the following additional Facility specific design constraints: 

3.1
Process Materials

3.1.1
Provisions in the Facility design shall be provided to allow positive isolation of SWPF from incoming waste streams.

3.1.2
Process vessels shall be compatible with the process chemistry and shall have a minimum 10 year design life for remotable vessels.  Permanently installed vessels shall be designed for the life of the facility.

3.1.3
Storage tanks shall be constructed of materials compatible with the stored fluids.

3.1.4
Equipment and materials (such as gaskets, cables, etc.,) shall be radiation-resistant and chemical resistant as to provide the intended service in the operating environment for the design life.

3.1.5 The facility shall be designed to limit generation and dispersion of radioactive and hazardous material by providing designs to minimize generation and promote segregation of waste in accordance with DOE Order 5820.2A.

3.1.6 Materials in radiation areas will be capable of withstanding the total absorbed dose over the life of the system, or will be designed to be replaced.  The use of Teflon in radiological areas is to be prohibited.  Radiation resistant material such as Tefzel shall be used as an alternative.

3.2
Environmental Constraints

3.2.1
Design shall provide a secondary containment and systems to monitor, detect, collect and any leakage from in-ground waste transfer lines and in-ground radioactive waste handling and storage tanks.

3.2.2
Individual Containment areas and or dikes capable of containing the tank volume shall be provided around each bulk chemical storage tank.

3.2.8
Means to monitor airborne effluents from SWPF during normal operations shall be provided.
3.2.9
Ground water monitoring wells shall be installed at SWPF in accordance with DOE Order 5400.1.
3.3
Health Protection

3.3.1
Monitoring equipment shall provide means for calibration to appropriate standards.  Alarm and warning systems that are required to function during a loss of power shall be provided with a UPS unless demonstrated that the system can tolerate a temporary loss of power without loss of data, and they are provided with standby power.  Determination of the power supply type and quantity shall be based on the safety classification of the monitoring system or device.

3.3.2
Area radiation monitors shall be installed in frequently occupied areas with the potential for unexpected increase in dose rates and where there is a need for local indication of dose rate prior to personnel entry.  Monitors shall have local audio-visual alarms and remote alarms in the Central Control Room.

3.3.3
Confinement barriers and associated ventilation systems, shall maintain a controlled, continuous airflow from the environment to the building and from non-contaminated areas of the building to potentially contaminated areas, to the normally contaminated areas and finally through HEPA filters prior to release to the environment.

3.3.4
Entry points into Radiological Buffer Areas (RBAs) shall be minimized.  Within the RBA, entry controls shall be established for radiological areas.  The design of the facility shall include controlled access to areas of potential hazards within the facility.  Personnel entry control shall be established for each radiological area.  The degree of control shall be commensurate with existing and potential radiological hazards.

3.3.5
In addition to local alarm stations, radiation monitoring system signals, continuous air monitors and alarms associated with stack monitoring systems shall have central readout and alarm panels that are accessible after a Design Basis Accident (DBA) to evaluate internal conditions.
3.3.6
System alignments, which include flow path and inadvertent flow path shall be verifiable without requiring personnel entry into radiological areas.

3.3.7
Remote handling equipment shall be considered where it is anticipated that exposures to hands and forearms would approach dose limits or where contaminated puncture wounds could occur.

3.3.8
Shielding may be designed using any applicable method.  The designer shall be aware of the limitations of the method employed per ANSI/ANS-6.4.  The selection of shielding materials shall be such that calculation results are conservative.  Reflection configurations shall be reviewed to determine the effect on the design radiation levels.  Selection of shielding material shall consider minimization of hazardous materials and/or the encasing of materials to preclude the generation of mixed waste.

3.3.9
Special features shall be considered for access through confinement barriers to minimize the impact of facility access requirements on the ventilation system and to prevent the release of airborne radioactive materials.

3.3.10
Spill prevention and control shall be considered in the design stage of the facility to minimize the possibility of accidentally releasing hazardous waste to the environment.

3.3.11
The design of the facility and the selection of materials shall include features that facilitate operations, maintenance, decontamination and decommissioning.

3.3.12
Calculated radiation dose rates shall not exceed the maximum area radiation dose rates for designated radiation design basis zones.  The radiation zoning criteria for the facility is given in the following radiation zoning criteria table:

Table 3.3-1 - Radiation Zoning Criteria

Radiation Design Basis Zone 
Maximum Area Radiation Dose Rate 

1
< 0.05 mrem/hr @ 30cm

2
< 0.25 mrem/hr @ 30cm

3
< 5.0 mrem/hr @ 30cm

4
< 100.0 mrem/hr @ 30cm

5
< 500,000 mrad/hr @ 1m

6
> 500,000 mrad/hr @ 1m 

3.3.13
The design shall provide for monitoring of occupational workers in work areas where radioactive materials are stored and handled.  The use of devices to warn personnel of possible contamination or other hazards shall be evaluated and provided.  Whole body personnel contamination monitors shall be provided at the exit from Radiological Buffer Areas to prevent the spread of contamination.  The background radiation dose rate at the personnel contamination monitors must be designed to meet the specifications of the unit.

3.3.14
The facility design shall provide for the minimization and segregation of radioactive, hazardous, and mixed wastes into compatible groups for the treatment, storage, and disposal of such wastes.

3.3.15
The Central Control Room shall have the capability to read all remotely instrumented radiological monitoring equipment.

3.3.16
Warning and alarm systems shall be designed, installed and tested to ensure that they are heard in the ambient condition of the area they cover.  Safety alarm systems, such as evacuation alarms, shall enunciate inside and outside the monitored area to identify hazardous condition to anyone inside or outside in the vicinity of the monitored area.  The use of visual as well as audible alarms shall be evaluated.  Safety alarms in high noise areas shall be provided with audible and visual alarm systems.

3.3.17
Change rooms shall be provided for changing into and from protective clothing and for personnel monitoring.  These rooms shall be adjacent to shower facilities.  Change rooms shall be designed to ensure that clean clothing and protective clothing are segregated.  The design shall ensure that storage of contaminated protective clothing will control contamination so that it does not spread beyond the storage container.  The change room exhaust shall be HEPA filtered if dispersible radionuclides are handled in the process areas it serves.

3.4
Operating Conditions

3.4.1
Tanks that contain or may contain flammable mixtures  shall be continuously agitated and purged with sufficient nitrogen to dilute oxygen, and other oxidants produced from radiolysis, to well below the minimum oxidant concentration for the PHC process vessels gas mixture.

3.4.2
Tanks that contain or may contain liquid organic waste shall be inerted with nitrogen at all times.

3.4.3
The cross-flow filters shall be designed for backpulsing whenever an excessive pressure drop across the filter is detected.

3.4.4 The cross-flow filters shall be designed for dynamic cleaning using recirculating streams of oxalic acid and caustic.

3.4.5
The facility design shall permit the cross-flow filters to be placed in a wet lay-up using a dilute sodium hydroxide solution.

3.4.6
Two independent level indications per tank shall be provided to support inter-area transfers.

3.5
Industrial Safety

3.5.1
Engineered safety features shall be the primary method used to minimize exposure to carcinogens and to prevent the release of carcinogens into the work environment.

3.5.1
Asbestos, asbestos-containing materials or materials containing refractory ceramic fibers shall not be used at SWPF.

3.5.2
SWPF design shall comply with the safety requirements of DOE Order 440.1A

3.6
Waste Management

3.6.1
Design shall comply with the requirements of DOE Order 5820.2A by providing for waste minimization and volume reduction of radioactive liquid wastes, reducing liquid usage and maximizing recycling activities.

3.7
Civil and Sitework
3.7.1
The SWPF design shall include provisions for erosion control and soil stabilization in ditches, fill, slopes, embankments, and denuded areas, and restoration of areas disturbed by the project to original or improved conditions.

3.7.2
Facility safeguards monitoring or detection devices shall be protected during operation by the use of soil erosion controls to ensure continued operation.

3.7.3
Positive stormwater drainage shall be provided to prevent standing water within the facility area.

3.7.4
SWPF shall be designed to connect with the existing SRS transportation infrastructure.

3.7.5
A minimum 75 ft equipment zone shall surround SWPF to allow for crane and equipment access during construction.

3.7.6
Where practical, roads, sidewalks and parking areas shall be constructed with porous paving materials.

3.7.7
A cooling tower shall be used as the ultimate heat sink for the facility.  The Cooling Tower shall have a 25% excess capacity, not including allowances for fowling.

3.7.8
A dedicated source of compressed air at 120 psig shall be provided for use as Breathing Air in the facility
3.7.9
A dedicated steam system shall be used for any applications where there is cross contamination potentials.  All steam systems shall be fed from the existing site steam distribution system.

3.7.10
Independent sources of compressed air shall be provided for Instrument Air and Plant Air in SWPF.  A minimum 25% excess capacity shall be built into these systems to accommodate future users.

3.7.11
There shall be no interconnections among stormwater systems, the sanitary waste system and radioactive or other hazardous material handling systems.

3.7.12
There shall be no interconnections between the potable water system, the sanitary waste system, and process waste systems or any other gas or water system temporary or permanent.

3.8
Structural

3.8.1
Structures, systems and components shall be designed for NPH commensurate with their performance category.  Performance categories shall be developed and applied in accordance with DOE Guide 420.1-Y, DOE-STD-1021 and DOE-STD-1020.

3.8.2
Structural analysis of piping shall be based on the end of life minimum wall (corroded) condition.

3.8.3
Straight-line penetrations of shield walls shall be avoided to prevent radiation streaming.  Penetration locations should be selected to preclude direct line of sight with source of radiation through the penetrations.  Penetration configurations in concrete shield walls shall be shown to provide adequate attenuation.

3.8.4 Concrete structures shall be designed to prevent acidic degradation.

3.8.5 Embedded process piping shall be designed for the life of the facility.  Welds in embedded process piping shall be 100% radiographed

3.8.6 A minimum of 20% spare embedded penetrations shall be provided.

3.9
Architectural

3.9.1
The facility layout shall provide separation of administrative and support personnel from operations and process activities.  Facility layout shall be based on segregation of facility functional areas.  The first level of segregation should separate process areas from non-process areas.  Within process areas, rooms that have no radioactive material should be separated from rooms that contain radioactive material.  

3.9.2
The facility shall contain: 

· Areas for radiological support functions; specifically, for a Radiological Control Office, personnel decontamination, instrument storage and decontamination.

· Shops to support maintenance and E&I shop work and tool/M&TE storage/issue.

· A Classroom at the facility's simulator for training of operations personnel.

· Facilities for storage of contaminated equipment which are accessible to allow decontamination, maintenance, repair or disposal operations to proceed when required.

· An area(s) for the storage and staging of clean equipment.

· A storage and unloading area for compressed gases (portable cylinders).

· Floor space/wall space for status boards and manning of a facility emergency operations center.

· Warehouse facility sized to suit the facility needs determined by the design.

3.9.3
The Facility architecture shall be designed to accommodate the following:

a) Habitability provisions for Service Building personnel:

b) Administration Building 

3.9.4
Design shall ensure maintenance facilities, equipment and tools are capable of being maintained and are strategically located so that maintenance activities are effectively accomplished.

3.9.5
A mechanical equipment test control station will be provided to run-in and test repaired equipment.

3.10
Mechanical

General

3.10.1
The SWPF design life shall be 40 years.

3.10.2
Mechanical components located in high contamination potential areas shall be evaluated and if necessary shall be designed with a surface finish to facilitate decontamination.

3.10.3
Components (piping, storage tanks and instrumentation) susceptible to freezing shall be provided with freeze protection.

Thermal Insulation

3.10.4
Mechanical insulation shall be provided to minimize energy losses or gains, prevent condensation or freezing, reduce heat loads in areas requiring controlled temperatures, and provide for safe surface temperatures for piping and piping components.

3.10.5
Thermal insulation shall be non-combustible or fire resistant.

Vibration

3.10.6
Piping shall be supported/restrained to avoid vibration resulting from the flow of service medium.  Transient loads under all modes of operation shall be considered in the design of the supports.

3.10.7
Equipment supports subjected to vibration shall be designed to avoid resonance between the operating frequency and the natural frequency of the equipment on its support.

Pressure

3.10.8
Pressure relief devices shall be vented to environmentally acceptable locations such as off-gas systems or evacuated relief tanks.

3.10.9
Pressure protection methods that use active systems shall be equipped to conduct periodic testing.

3.10.10 The outdoor relief valve discharge vent piping shall have drain holes to prevent the accumulation of water.

3.10.11 Systems which must remain in operation to support day to day operation shall have redundant pressure relief devices to support periodic testing.

Piping

3.10.11
Underground or embedded waste transfer piping shall be provided with cathodic protection.

3.10.12
Test capability shall be provided to enable in-service leak testing of process piping including process jumpers.

3.10.13
Process jumpers 3 inches diameter or less shall use Hanford connectors.

3.10.14
Gaseous and liquid piping systems shall include physical design features to prevent damage from “hydraulic” transients due to liquid and gas hammer and shall be designed to eliminate accumulation of condensate.

3.10.15
Piping runs under positive pressure shall have capability for venting, draining and refilling.

Valves

3.10.16
Inside the Process Building, valves shall include leakage minimization features.

3.10.17
Stop valves shall be provided to isolate equipment, or appurtenances for ease of maintenance.

3.10.18
Process cell valves shall be capable of being operated remotely and by devices on overhead crane.

3.10.19
All isolation valves shall be designed to be lockable or with the capability to be locked.

Pumps

3.10.20
Continuous operation pumps that are critical to the salt treatment process shall be provided with installed back-up capability to allow removal for maintenance and to minimize process interruption.

3.10.21
Pumps shall be designed for low shear application where required by service application.

Tanks

3.10.23
Process tanks shall be equipped with internal spray nozzles to facilitate decontamination.

3.10.24
Process tanks shall be properly grounded to prevent potential ignition source from static charges.

Cranes

3.10.25
The Cranes shall not have dual drive axles.

3.10.26
Overhead cranes shall be remotely operated from a remote control room. 

3.10.27 An overhead crane shall be provided to support cell cover installation/removal and equipment installation and removal.  The overhead crane shall be remotely controlled by a radio frequency control system and shall have a remote retrieval system.

3.10.28 A color television camera that can be lowered to the process cell floor by the overhead crane shall be provided.  The camera shall be controlled remotely from the control room and will have pan, tilt and zoom capabilities.

3.11
HVAC

3.11.1
The design shall include a tornado protection system: tornado dampers, tornado doors, and a barometric pressure system, that works on a fail safe, two out of three, logic.

3.11.2
The location of air supply intakes shall be designed to avoid the possibility of drawing in fumes from diesel generator exhaust or from cold feed tanks.

3.11.4
Provisions shall be made to ensure that hazardous levels of contaminated air are not released into adjacent work areas or the outside environment.

3.11.5
The ventilation airflows shall be from zones of lower contamination potential toward zones of higher contamination potential using differential pressure to control the direction of airflow between rooms, corridors and zones in the facility. Air recirculation from a zone of higher contamination back to a zone of lesser contamination shall be prohibited.

3.12
Fire Protection

The Fire Protection program will be developed commensurate with the development of the facility design.  The Conceptual Fire Hazard Analysis (FHA) will identify major fire protection features that must be included in the project to satisfy the various code requirements.  

3.13
Process or Production Requirements
3.13.1
Process Tanks and inaccessible tanks shall be instrumented such that loops and sensors can maintained, calibrated, and replaced without requiring entry into a Radiation Design Basis Zone  greater than 2.

3.13.2
The design and installation of in-cell tanks ( 30,000 gallons and equipment shall allow for remote removal and replacement.

3.14
Electrical

3.14.1
Non-fiber optic signal cables shall not be run in close proximity to power cables or other cables that could induce voltages into the signal cables.

Grounding

3.14.2
A means of lightning dissipation compatible with the system at DWPF is required.  Otherwise, SWPF will be susceptible to additional lightning strikes.

3.14.3
Uninterruptible power shall be provided for equipment that is required to operate continuously and cannot sustain functions through the momentary power loss that occurs when a standby power source comes on line and picks up the load following a loss of normal power.

3.14.4
Safety class standby power shall meet the redundancy and seismic requirements of the safety class system(s) that it is supporting.

3.15
Instrumentation

3.15.1
Instrumentation shall be designed to monitor process variables and systems over their defined ranges for normal operation with the appropriate level of accuracy and repeatability, anticipated operational occurrences and accident conditions as appropriate to ensure adequate safety.

3.15.2
Instrumentation shall be selected to be compatible with the process conditions at its installed location.

3.15.3
Instrumentation shall be selected with environmental ratings which envelope the design conditions expected at their installed locations for the operating modes which they are required to support.

3.15.4
Instrumentation/controls and valves shall go to a safe state on loss of power or motive force.

3.15.5
Redundant thermocouples or RTDs shall be provided where these instruments are direct immersion type, welded to a device or located in process area drywells.

3.15.6
Valves that are controlled remotely and valves within shielded cells shall be provided with means to indicate, (i.e. limit switches), whether the valve is fully open or fully closed.

3.15.7
Instrumentation shall be designed and installed to provide accessibility for maintenance, calibration, periodic online surveillance testing and troubleshooting.

3.15.8
Instrumentation shall be located outside of shielded cells where possible.  Instrumentation that must be located inside a shielded cell shall be designed to allow remote maintenance and operations.  Where access to instrumentation inside a shielded cell prohibits remote maintenance, redundant or alternative instrumentation shall be installed.

3.16
Control Systems

3.16.1
SWPF shall be configured is such a way as to provide the capability for a safe and orderly emergency shutdown of the facility processing operations.

3.16.2
SWPF emergency shutdown process must support the capability to successfully accomplish the operation by supporting manually activated automated shutdown sequences, manual single point emergency stop of all critical safety related equipment, and Emergency Operating Procedure (EOP) execution by local control operators.

3.16.3
The design of the Human-Machine Interface (HMI) for operations and control of SWPF (Control Rooms and Local Control Station environments) shall incorporate human factors engineering principles and operating experience to promote safety and high operational reliability.  The design should incorporate the appropriate instrumentation and controls to provide the operators with diagnostic and mitigation capability.

3.16.4
The process shall be operated from a central location through an Integrated Control System which shall integrate operation of the facility processes and Infrastructure where appropriate.

3.16.5
The Facility shall provide a Central Control Room arranged in such a way that it is conducive to complying with Conduct of Operations requirements for the Integrated Control System.

3.16.6
Requesting transfer of fresh waste from the Tank Farm shall be performed from within the SWPF Central Control Room and shall be capable of providing immediate and direct notification to the Tank Farm operator to initiate or secure the transfer.

3.16.7
Local Control stations shall be provided for continuous operating systems to maintain system functionality when the ICS is removed from service or in the event of an ICS failure.

3.16.8
Design shall provide protection such that failure of any component in the control system shall not jeopardize the integrity of the plant systems.

3.16.9
The ICS shall be constructed and arranged in such a way as to provide for regular maintenance.

3.16.10
Controlled levels of access to the Integrated Control System equipment and operating system shall be maintained throughout the facility.  Controls shall include a network firewall to protect against unauthorized access to the process computing devices.

3.16.11
Project shall provide for a development control system identical to the primary process control system. This development system shall be isolated from the process system, and used for software development, testing, verification, and demonstrations in an off-line capacity prior to software being installed into the facility. This development system shall be equipped with I/O racks that will be used to test and/or troubleshoot control system hardware prior to field installation.

3.16.12
Video and audio systems shall be provided to support remote operations within the Facility.

3.16.13
The Facility shall provide sufficient space for control system I/O cabinets that have 20% spare capacity.

3.16.14
Design shall provide a dedicated, redundant fiber optic network for the control system.

3.16.15
Systems that interface with the ICS (local control stations, manufacturing and engineering systems, etc.) shall have common network wiring, components, connections, and communication protocols throughout the Process Building as well as any remote locations.

3.16.16
The facility shall be provided with a Backup Control Room if the CCR design does not withstand a design basis accident(s).

3.16.17
The facility shall have the ability to distribute information among personnel electronically.

3.16.18
Design shall provide the capability to monitor and/or trend equipment performance.

3.17
Communication

3.17.1
Telephone, video, public address and computer communication systems shall be installed and shall be connected to the existing SRS communication systems.

3.17.2
A backup communication system shall be provided that does not rely on normal or emergency power for communication with the control-room operator. 
3.17.3
Communication systems shall not interfere with or be interfered with by process equipment.
3.18
Safeguards and Security

3.18.1
Equipment laydown areas shall be protected by temporary barriers to impede access during facility construction.

3.18.2
Access points to the Administration and Miscellaneous Buildings shall be equipped with key type locks.

3.18.3
An electronic personnel accountability system shall be provided.

3.19
Permits

The SWPF shall meet the requirements of all applicable Local, State and Federal Permits.

3.19.1
A Power Service Utilization Permit (PSUP) shall be obtained during Conceptual Design.

3.20
Maintenance

3.20.1
The process area design shall provide for the removal, replacement, and maintenance of components.
3.20.2
The SWPF shall provide the following capabilities:

· Laydown Area to accommodate the staging of equipment during removal and installation.

· Remote Equipment Decon to accommodate the remote decontamination of equipment.

· Contact Decontamination and Maintenance  to accommodate the contact decontamination and subsequent maintenance of equipment.

Laydown, Remote Equipment Decon and Contact Decontamination and Maintenance capabilities  shall be sufficient to accommodate the largest remotable cell component

3.20.3
Design shall provide an appropriate storage location at the facility for critical spare items.

3.20.4
The capability shall be provided to unload/load contaminated and clean equipment for shipment including the ability to handle, package and survey within a contamination area.

3.20.5
Stands, jigs and hoists to handle transport and repair equipment shall be provided.

3.20.6
Location, tools and equipment shall be provided to repair and clean contaminated equipment.

3.20.7
Design shall provide single point power source isolation for instruments and equipment whenever possible.  Equipment isolation points shall be capable of accepting a lock.

3.20.8
Design shall incorporate the maximum use of installed test connections, jacks and plugs.

3.20.9
Systems shall be designed to allow testing at the component, system and integrated system level.

3.20.10
The capability to load, energize and monitor repaired equipment shall be provided in the Contact Decontamination and Maintenance Cell..

3.20.11
The maintenance organization shall be provided an appropriately designed and configured off-line control system for troubleshooting and running repaired equipment.

3.20.12
Equipment shall have access panels where replacement of parts is necessary.

3.20.13
Design shall incorporate drain and flush capability for process vessels/piping to support line break operation.

3.20.14
(Not Used)

3.20.15
Component isolation for removal of parallel instrumentation loops for critical systems shall have independent isolation.

3.20.16
Process system piping and instrumentation shall use the same configuration for the same functions to minimize maintenance and operation interface problems.

3.20.17 Designs for maintenance and in-service inspections within the process area shall not adversely affect operations.

3.20.18
The facility design shall provide for non-destructive, in-service inspections of safety-related and mission-related equipment by contact inspection, even though life-of plant design may be possible.

3.20.19
Provisions shall be incorporated into the design of the facility for the repair and replacement of materials handling equipment.

3.20.20
Provisions shall be incorporated into the design of the facility for the repair and replacement of major processing system components/equipment.

3.20.21
Where in-place handling is not practical, the design shall include maintenance or inspection facilities and carrier systems to transport components to and from the facilities.

3.20.22
Where radiation or other hazards create an undue risk to personnel and preclude contact inspection, the project shall provide for component removal and replacement by remote handling equipment.

3.20.23
Process systems and components, especially those performing safety-related functions, shall be designed and arranged so that they can be adequately inspected, tested and maintained as appropriate before being placed in service, and at suitable and regular intervals thereafter.

3.20.24
A list of spare parts necessary for routine operation and maintenance of equipment shall be provided.

3.20.25
Equipment shall be located a sufficient distance from stationary structures so that access is afforded for operation, inspection, and maintenance of equipment without the need to routinely remove additional structures or equipment.

3.20.26
Equipment located within gloveboxes shall be accessible for operation, inspection and planned maintenance without breaching glovebox integrity.

3.20.27
Safety-related systems shall be designed to allow for calibration of the instruments/equipment through redundant systems, or installation of isolation/test valves to calibrate in place.

3.9.5
The decontamination cells shall have service connections pre-plumbed/wired.

3.21
Manufacturing and Engineering Systems

3.21.1
Design shall provide for collection, history, and trending of process data.

3.21..2
Design shall provide for automated collection of equipment data including specifications and status.

3.21..3
Design shall provide for data collected from laboratory procedures.

3.21.4
Design shall provide for management of data on chemical materials contained within the facility, e.g. process chemicals such as caustic; industrial chemicals such as oxalic acid, chemical inhibitors; and miscellaneous chemicals such as floor cleaners, oils shall have inventory, physical, chemical toxicological, and health information data available.

3.21..5
Design shall comply with Human Factors Engineering practices in design of electronic application user interfaces and local computing environments within the facility.

3.21..6
Controlled levels of access to the Manufacturing and Engineering System equipment and software systems shall be maintained throughout the facility.

3.21.7
Design shall integrate process, operations, maintenance and business applications where appropriate.  

3.21.8
Design shall provide standards for use in development of electronic applications.

3.22
Remotability

3.22.1
Process Cell jumpers shall be designed to minimize crossing over other jumpers.  Jumper arrangement shall be based on failure rates of equipment, maintenance frequencies and safety functions providing the optimum arrangement to minimize the number of jumpers removed, the frequency of removal and the potential for entering into LCOs during jumper manipulation.

3.22.2
Stacking of process vessels shall be avoided and overhead access shall be provided to all process equipment.

3.22.3
Jumpers shall be balanced to suit their installation application (usually balanced vertically) by the addition of stainless steel encased counterweights.

3.22.4 Standard Hanford connectors shall be used to connect process jumpers within the SWPF cells for all process lines 3” diameter and smaller.

3.22.5 Electrical and instrumentation jumpers shall use SRS standard pin connections with upper and lower holder assemblies.

3.22.6
ACME studs shall be used to assemble and disassemble equipment remotely.  When using Acme studs on equipment which will not permit the shank of the impact wrench to clear in the vertical direction, a dutchman shall be installed. When rotation of the impact wrench must be limited to prevent damage to nearby equipment, lugs shall be welded to the flange to restrict the movement of the wrench or a dutchman used.

3.22.7
Standard SRS nozzles and jumpers shall be used throughout the SWPF Cells.
3.22.8
Standard Locating dowels shall be utilized in the assembly and disassembly of remotable equipment.
3.22.9
The construction and installation tolerances for remotable equipment shall support full remotability and be demonstrated through the use of mock-ups.
3.22.10
All equipment within the SWPF cells shall be designed to be handled remotely and whenever possible shall use a standard lifting yoke.

3.22.11
All remotable tanks, vessels and specialized equipment shall be lifted and balanced after fabrication to allow them to remain in an upright condition during remote removal and installation.

3.22.12
All major in-cell equipment shall be provided with trunnions and permanently installed trunnion guides.

3.23
Decontamination and Decommissioning

3.23.1
The design of the area in the facility that may be contaminated with radioactive or other hazardous materials under normal or abnormal operating conditions shall incorporate measures to simplify future decontamination. Such items as service piping, conduits, and ductwork will be kept to minimum in these areas and will be arranged to facilitate decontamination.

3.23.2
The following design principles shall be considered:

1.
Use of modular confinements for radioactive and hazardous materials to preclude contamination of the fixed portions of the structure.

2.
Long runs of buried contaminated piping will be minimized to the extent possible given process system constraints, and provisions will be included in the design to ensure the integrity of joints in buried pipelines.

3.
A remote operated cutting tool shall be provided to cut up jumpers and steel structures to facilitate dismantlement, removal, and packaging of contaminated equipment from the facility.

4.
Use of modular shielding in interior areas to permit modifications to larger shielded areas for future use.

5.
Use of lifting lugs on equipment.

6. The process cells coated with a barrier that is resistant to chemical attack and resists degradation due to radiation exposure.

7. Decon Cells and Contact Maintenance Cells shall be lined with stainless steel to facilitate decon of the cells to minimize exposure

3.24
Codes and Standards

The following is a preliminary listing of National Concensus Codes and Standards to be used in the design of the SWPF:

AASHTO

AWWA 

ASHRAE

SDWA

SMACNA 

TIMA 

10CFR Part 55

10CFR1021”

10CFR435”

10CFR50

10CFR835 

29CFR1910

29CFR1926

40CFR125 

40CFR141”

40CFR142 

40CFR61

40CFR68

41CFR101

AABC

ACI

ANS 

CGA

API 

ASCE

ASHRAE 

ASME

ASTM 

CMAA

IEEE

IESNA 

ISA

NACE”

NEMA 

NFPA 

NUREG 700

NUREG CR 6393

TEMA

TIA/EIA

The following SRS Standards shall be considered in the design of the SWPF:

01060
SRS Structural Design Criteria

01065
Strong Motion Seismic Monitoring Instrumentation For SRS

01101
Use of Listed Equipment & Components for safety Class Applications

01110
SRS Civil Site Design Criteria

01120
SRS Fire Protection Design Criteria

01703
Application of ISA S84-01 For SRS Non-Reactor Facilities (U)

01709
Color Conventions For Process Displays

05951
Corrosion Evaluation: Stainless Steels And Other Corrosion Resisting Alloys

05952
Required Practices To Minimize Chloride Induced Stress Corrosion Cracking Of Type 300 Series Austenitic Stainless Steel

07270
Installation And Inspection Of Penetration Seals

13096
Field Installation Of Nuclear Incident Monitors

15060
ASME B31.3 Additional Requirements for SRS Piping Systems

15888
HEPA Filter Requirements

15889
Confinement Ventilation Systems Design Criteria

15980
Mechanical Installation of Safety Class and Safety Significant Instrumentation

16050
SRS Electrical Design Criteria

16055
Telecommunications

 





C.8
OPERATIONAL SPECIFICATIONS

This section provides the SWPF Operational Specifications including feed characteristics, intermediate waste product requirements, final waste product requirements, and waste product inspection and acceptance.

Specification 1:

 HLW Tank inventory/ Salt Waste Feed Blend Strategy

Specification 2:

Decontaminated Salt Solution Feed to the Saltstone Facility

Specification 3:

High Activity fraction Feed to the DWPF

Specification 1:
 HLW Tank inventory/ Salt Waste Feed Blend Strategy

1.0
Soluble Waste Characterization

Tables of current inventories of salt cake, supernate and soluble radionuclide inventories have been constructed based on the Waste Characterization System (WCS) database. The tables included in this section reflect the waste inventories on a tank-by-tank basis, with input data obtained from the WCS as of April 1, 2000 and analyses of supernate samples completed in April 2000 that have not yet been incorporated into the WCS database. Because the WCS data base is a dynamic system, this date was selected for the technical bases for the Salt Waste Disposal Facility to coincide with WCS condition at the time the Revision 11 of the HLW System Plan was constructed (April 2000). Please note that these current inventories do not include potential waste receipts from potential new missions/operations at the SRS.  Estimates for total required years of operations could potentially be increased for the SWPF to account for future receipts containing soluble salts. Changes in scope or requirements of this contract, however, are not anticipated as a result of these possible additions to the HLW System.  Key assumptions that apply to the WCS, and thus to these tables, are summarized below. Italicized information in the tables reflects calculations based on the assumptions. Data based on measurements or sample analyses are shown in standard type.

Table 1-1 reflects the total waste volume (in gallons) based on input data from the WCS for each tank. The interstitial fraction of sludge and salt cake that is filled with supernate is also shown. Note that the total supernate shown for a tank is the sum of free supernate and interstitial supernate contained in settled sludge and crystallized salt cake. Tanks 5, 12 and 15 are tanks that originally contained only sludge solids and supernate, but have subsequently dried out. The “interstitial sludge” fraction for these tanks reflects shrinkage of the sludge volume relative to the volume of wet sludge. The lower interstitial fractions for Tanks 5 and 15 are estimated from visual inspections of these tanks. Crystalline salt was also observed on the sludge during these inspections. The volume shown is used to calculate the volume of salt cake that is projected to fill the calculated interstitial sludge volume. The supernate volumes shown for these tanks assume interstitial supernate is contained within the corresponding salt cake that has formed.

Because of corrosion concerns from the alkaline supernate, anion concentrations are analyzed regularly. The bulk of these soluble anionic species are present as sodium salts. The potassium ion concentration is also determined during these analyses, since potassium concentration is currently used as a basis for preparing salt solution blends for the HLW System Plan. Solubility models are used to estimate other soluble metal ion inventories. Trace concentrations in solution reflect the limited solubility of these metals, since they form insoluble hydroxides in the highly alkaline conditions of the waste and partition to the sludge fraction of the waste. These estimates provide a suitable basis to predict and understand the mechanisms involved in the salt processing alternatives. 

Table  1-2 shows the corresponding concentrations measured in free supernates and total curies of key radionuclides contained in each tank. The composition of free supernate above either a sludge layer or salt cake layer is assumed to also define the composition of the interstitial supernate, since the solution will equilibrate over time, especially in an inactive tank. Thus the total moles (or curies) of a soluble component in a tank is determined by analyzing the free supernate and assuming all of the supernate within the tank is represented by the free supernate composition. Because of its high solubility, 137Cs is the predominant radionuclide in the supernate. 90Sr has a similar half-life to 137Cs, but it is only slightly soluble. Alpha-emitting actinides, such as Pu-238 and Np-237, are also only slightly soluble, but still contribute significantly to the potential radiological dose in the supernate. Other short-lived fission/activation products (e.g., Ru-106) have decayed to negligible concentrations [3].

The supernate composition in the WCS is based on analysis of periodic samples from each tank, and thus will vary over time, as free supernates are decanted and processed through an evaporator system. Salt cake, after it is deposited in a tank, will generally remain unchanged until removed for processing and disposal. Thus the salt cake composition will not vary significantly over time, and the salt cake inventory will only change in tanks that are actively receiving bottoms from an evaporator system. The average compositions of F Area salt cake and H Area salt cake are based on salt cake samples, tests with simulants and process knowledge for use in the WCS to estimate the salt composition in each tank. These compositions are combined with salt cake inventory in each tank to calculate the total moles of sodium associated with salt cake in each tank to add to moles of sodium from supernate.

 Soluble 90Sr has been analyzed for many of the tanks, but not all of them.  90Sr data for Tanks 1 and 2 are from historical analyses; Tank 3 90Sr concentration is assumed to be the same concentration as Tank 2, based on similar fill histories. Concentrations for Tanks 5, 6, 9 and 14 are based on historical analysis and are also listed in the WCS database. Tanks 7, 13, 25-30, 32, 35, 38, 43 and 46 are based on analyses completed as part of the planning for feed blending of ITP feeds or more recent analyses (April 2000) of samples obtained for continuing R&D related to the SWPF. All other 90Sr concentrations shown are computed from a calculated strontium molarity based on solubility concentration for strontium. 

 As noted above, the WCS is a dynamic database that is periodically updated to reflect new information. Tables 1-1 through 1-4 reflect the estimated inventory and composition of the HLW as of April 2000, adjusted for more recent 90Sr analyses for Tanks 7, 13, 26, 30, 35 and 46.

Soluble alpha activity has not been measured in all the tanks, either. Concentrations of alpha fall into two broad groups – older tanks and newer tanks – and do not vary significantly among each group. Accordingly, the average of the two groups is used to estimate the soluble alpha activity, as indicated in Table 1-2 [2].  The average value for soluble alpha in Tanks 1-24 is determined to be 2.1E-04 Ci/gal (5.6E-5 Ci/L). Similarly, 7.1E-3 Ci/gal (1.9E-3 Ci/L) is the average value determined for soluble alpha in Tanks 25-47. The alpha curie isotopic ratio obtained for sludges within a tank is assumed to estimate the corresponding isotopic distribution of the soluble alpha activity in soluble waste from a given tank [3]. If a tank does not contain sludge, the distribution present in a tank with similar waste is used.

Table 1-3 shows the calculated makeup of the soluble alpha content of each tank. The alpha curie ratio obtained for sludges within a tank (or a tank containing similar waste, if the tank does not contain sludge) is applied to determine the corresponding isotopic distribution of the soluble alpha activity in the supernate from each tank [2].

Entrained sludge solids are expected to be present in the salt solution transferred to the SWPF. These solids are not included in the compositions shown in Table 1-1 through 1-4 since these are not soluble to any great extent.  The quantity of sludge solids in any given batch of salt solution will depend directly on the extent of settling after dissolution of salt cake before transferring solution to a blend tank. These solids can increase both the total alpha and 90Sr concentrations in the feed solutions transferred to the SWPF.  Cross flow filtration operations employed by each of the alternatives will separate and divert these solids to DWPF for incorporation into glass.  

Table 1-1. Current Estimated Gallons of SRS High-Level Waste Inventory

Tank
Area
Supernate Analysis Date
Total Waste Volume (gal)
Sludge Volume (gal)
Washed/dried Sludge Mass (Kg)
Sludge Interstitial Fraction (vol. frac.)
Salt Volume (gal)
Dry Salt Bulk Sp.G.
Estimated Salt Dry Wt. (kg)
Salt Interstitial Fraction (vol. frac.)
Free Supernate Vol. (gal)
Interstitial Sludge Supernate Vol. (gal)
Interstitial Salt Supernate Vol. (gal)
Total Supernate Vol. (gal)
Supernate Sp.G.

1
F
Oct-97
505686
7000
11275
0.70
480000
1.45
2.63E+06
0.22
18686
4900
105600
1.3E+05
1.53

2
F
Dec-96
540374
4000
1581
0.70
536000
1.45
2.94E+06
0.22
374
2800
117920
1.2E+05
1.52

3
F
Jul-76
540645
4000
3055
0.70
536000
1.45
2.94E+06
0.22
645
2800
117920
1.2E+05
1.53

4
F
Nov-99
505957
127000
65477
0.70
34000
1.45
1.87E+05
0.22
344957
88900
7480
4.4E+05
1.31

5
F
Mar-73
28157
12389
57629
0.56
15768
1.45
8.65E+04
0.22


3469
3.5E+03
1.40

6
F
Jan-00
347964
25000
38708
0.70

1.45

0.22
322964
17500

3.4E+05
1.15

7
F
Apr-00
360322
209000
412795
0.70

1.45

0.22
151322
146300

3.0E+05
1.33

8
F
Jan-00
162139
132248
182451
0.56

1.45

0.22
29891
74059

1.0E+05
1.32

9
H
Jan-73
543897
4000
1524
0.70
538000
1.45
2.95E+06
0.22
1897
2800
118360
1.2E+05
1.41

10
H
Jun-87
192410
4000
314
0.70
188410
1.45
1.03E+06
0.22

2800
46860
5.0E+04
1.31

11
H
May-99
320593
140000
124380
0.70

1.45

0.22
180593
98000

2.8E+05
1.38

12
H
Dec-78
173711
81644
189715
0.53
92067
1.45
5.05E+05
0.22


20255
2.0E+04
1.53

13
H
Apr-00
889000
223000
417561
0.70

1.45

0.22
666000
156100

8.2E+05
1.41

14
H
Oct-81
173600
27000
4119
0.70
146600
1.45
8.05E+05
0.22

18900
34320
5.3E+04
1.40

15
H
Mar-88
213500
213500
165818
0.48
102480
1.45
5.62E+05
0.22


22546
2.3E+04
1.27

16
H
Waste removed in 1980, closure pending

17
F
Waste Removed, Tank Closed in 1997

18
F
Feb-00
354708
42000
21110
0.70

1.45

0.22
312708
29400

3.4E+05
1.01

19
F
Apr-99
278598
7560
2794
0.70
13000
1.45
7.13E+04
0.22
258038
5292
2860
2.7E+05
1.25

20
F
Waste Removed, Tank Closed in 1997

21
H
Mar-00
1006776
14000
6393
0.70

1.45

0.22
992776
9800

1.0E+06
1.04

22
H
Mar-00
1290330
21000
13265
0.70

1.45

0.22
1269330
14700

1.3E+06
1.03

23
H
Mar-00
937038
43000
59110
0.70

1.45

0.22
894038
30100

9.2E+05
1.02

24
H
Jan-00
285678


0.70

1.45

0.22
285678


2.9E+05
1.07

25
F
Feb-98
1274832


0.70
1108000
1.45
6.08E+06
0.22
166832

243760
4.1E+05
1.44

26
F
Dec-99
767075
281000
154896
0.70

1.45

0.22
486075
196700

6.8E+05
1.38

27
F
Jun-99
1274130


0.70
463000
1.45
2.54E+06
0.22
811130

101860
9.1E+05
1.48

28
F
Jun-99
1215864


0.70
1032000
1.45
5.66E+06
0.22
183864

227040
4.1E+05
1.46

29
H
Sep-99
1234818


0.70
1000000
1.45
5.49E+06
0.22
234818

220000
4.5E+05
1.43

30
H
Apr-00
960687
500
544
0.70
65988
1.45
3.62E+05
0.22
894199
350
14517
9.1E+05
1.37

31
H
Mar-99
1263951


0.70
1014000
1.45
5.57E+06
0.22
249951

223080
4.7E+05
1.47

32
H
Nov-99
1231659
182871
195586
0.70

1.45

0.22
1048788
128010

1.2E+06
1.34

33
F
Dec-99
525447
39000
62401
0.70
227000
1.45
1.25E+06
0.22
259447
27300
49940
3.4E+05
1.17

34
F
Jul-99
1155843
25000
77119
0.70
212000
1.45
1.16E+06
0.22
918843
17500
46640
9.8E+05
1.40

35
H
Nov-99
998244
64584
138956
0.70

1.45

0.22
933660
45209

9.8E+05
1.30

36
H
Dec-98
1250613
150
163
0.70
1094000
1.45
6.00E+06
0.22
156463
105
240680
4.0E+05
1.47

37
H
Mar-99
1235871


0.70
973000
1.45
5.34E+06
0.22
262871

214060
4.8E+05
1.47

38
H
Mar-00
1027482


0.70
886275
1.45
4.86E+06
0.22
141207

194981
3.4E+05
1.14

39
H
Feb-00
1051210
92664
89474
0.70

1.45

0.22
958546
64865

1.0E+06
1.28

40
H
Oct-99
362232
143030
179098
0.70

1.45

0.22
219202
100121

3.2E+05
1.32

41
H
Feb-00
1249209

2360
0.70
1231000
1.45
6.76E+06
0.22
18209

270820
2.9E+05
1.41

42
H
Feb-00
1179009
13575
18015
0.80

1.45

0.22
1165434
10860

1.2E+06
1.33

43
H
Feb-00
1201543
58756
51940
0.70
123084
1.45
6.76E+05
0.22
1019703
41129
27078
1.1E+06
1.17

44
F
Feb-99
1274867


0.70
989000
1.45
5.43E+06
0.22
285867

217580
5.0E+05
1.52

45
F
Apr-99
1258686


0.70
1130000
1.45
6.20E+06
0.22
128686

248600
3.8E+05
1.49

46
F
Apr-00
1197156


0.70
318919
1.45
1.75E+06
0.22
878237

70162
9.5E+05
1.45

47
F
1/13/98
1245699
248000
137763
0.70
868000
1.45
4.76E+06
0.22
129699
173600
190960
4.9E+05
1.32

48
H
ITP Process Tank; Contains residual KTPB precipitate from ITP startup

49
H
ITP Process Tank (non-rad solution from ITP startup tests); Being converted for future waste storage

50
H
ITP Process Tank; Storage and Feed Tank to Z-Area Saltstone Process

51
H
ESP Process Tank; Sludge slurry preparation and Feed Tank to S-Area DWPF Process

Total
3.51E+07
2.49E+06


1.54E+07

8.46E+07

1.73E+07
1.51E+06
3.40E+06
2.2E+07


Table 1-2. Current Estimated Soluble Ci Concentrations and Inventory in Soluble Waste

Tank
Area
Supernate Gamma (dpm/ml)
Supernate Cs-137 (Ci/gal)
Supernate Cs-137 (Total Ci)
Average Supernate Alpha (Ci/gal)
Supernate Alpha (Total Ci)
Supernate [Sr], M
Supernate Sr-90 (Ci/gal)
Supernate Sr-90 (Total Ci)

1
F
1.1E+10
1.9E+01
2.4E+06
2.1E-04
2.7E+01

5.1E-03
6.6E+02

2
F
4.1E+09
7.0E+00
8.4E+05
2.1E-04
2.5E+01

3.1E-04
3.7E+01

3
F
4.1E+09
7.0E+00
8.4E+05
2.1E-04
2.5E+01

3.1E-04
3.7E+01

4
F
4.8E+09
8.2E+00
3.6E+06
2.1E-04
9.3E+01
1.9E-04
1.8E-04
8.0E+01

5
F
2.3E+10
3.9E+01
1.4E+05
2.1E-04
7.3E-01

1.5E-03
5.3E+00

6
F
2.0E+08
3.5E-01
1.2E+05
2.1E-04
7.1E+01

1.2E-03
4.1E+02

7
F
1.8E+09
3.0E+00
9.0E+05
2.1E-04
6.3E+01

1.8E-04
5.4E+01

8
F
4.4E+08
7.6E-01
7.9E+04
2.1E-04
2.2E+01
1.3E-04
1.5E-04
1.6E+01

9
H
4.0E+09
6.8E+00
8.4E+05
2.1E-04
2.6E+01

5.1E-04
6.3E+01

10
H
7.0E+08
1.2E+00
5.9E+04
2.1E-04
1.0E+01
2.0E-04
2.0E-04
9.8E+00

11
H
6.5E+08
1.1E+00
3.1E+05
2.1E-04
5.9E+01
1.9E-04
1.8E-04
5.0E+01

12
H
2.5E+09
4.2E+00
8.5E+04
2.1E-04
4.3E+00
1.7E-04
1.6E-04
3.3E+00

13
H
6.5E+09
1.1E+01
9.1E+06
2.1E-04
1.7E+02

1.5E-03
1.2E+03

14
H
9.3E+09
1.6E+01
8.4E+05
2.1E-04
1.1E+01

3.1E-03
1.6E+02

15
H
1.7E+07
2.9E-02
6.5E+02
2.1E-04
4.7E+00




16
H









17
F









18
F
5.3E+05
9.1E-04
3.1E+02
2.1E-04
7.2E+01
2.4E-04
2.3E-04
8.0E+01

19
F
1.8E+07
3.1E-02
8.4E+03
2.1E-04
5.6E+01
2.0E-04
2.0E-04
5.2E+01

20
F









21
H
4.0E+06
6.9E-03
6.9E+03
2.1E-04
2.1E+02




22
H
4.6E+05
7.8E-04
1.0E+03
2.1E-04
2.7E+02




23
H
7.7E+04
1.3E-04
1.2E+02
2.1E-04
1.9E+02




24
H
1.4E+07
2.4E-02
6.8E+03
2.1E-04
6.0E+01




25
F
2.4E+09
4.1E+00
1.7E+06
7.1E-03
2.9E+03

1.2E-04
4.9E+01

26
F
3.3E+08
5.7E-01
3.9E+05
7.1E-03
4.8E+03

5.7E-04
3.9E+02

27
F
2.3E+09
3.9E+00
3.5E+06
7.1E-03
6.5E+03

1.4E-04
1.3E+02

28
F
2.5E+09
4.2E+00
1.7E+06
7.1E-03
2.9E+03

1.3E-04
5.3E+01

29
H
5.3E+09
9.0E+00
4.1E+06
7.1E-03
3.2E+03

1.6E-03
7.1E+02

30
H
7.3E+09
1.2E+01
1.1E+07
7.1E-03
6.5E+03

3.0E-03
2.7E+03

31
H
6.3E+09
1.1E+01
5.1E+06
7.1E-03
3.4E+03




32
H
3.2E+09
5.5E+00
6.4E+06
7.1E-03
8.4E+03

2.4E-03
2.8E+03

33
F
7.2E+07
1.2E-01
4.1E+04
7.1E-03
2.4E+03
1.7E-04
1.7E-04
5.6E+01

34
F
1.9E+09
3.3E+00
3.2E+06
7.1E-03
7.0E+03




35
H
3.2E+09
5.5E+00
5.3E+06
7.1E-03
6.9E+03

5.5E-03
5.4E+03

36
H
1.2E+10
2.0E+01
7.9E+06
7.1E-03
2.8E+03




37
H
8.4E+09
1.4E+01
6.8E+06
7.1E-03
3.4E+03




38
H
1.7E+08
3.0E-01
1.0E+05
7.1E-03
2.4E+03

4.2E-04
1.4E+02

39
H
1.6E+09
2.8E+00
2.8E+06
7.1E-03
7.3E+03
1.0E-04
9.7E-05
1.0E+02

40
H
6.0E+08
1.0E+00
3.3E+05
7.1E-03
2.3E+03
1.7E-04
1.6E-04
5.2E+01

41
H
1.3E+09
2.3E+00
6.6E+05
7.1E-03
2.1E+03
5.2E-05
5.1E-05
1.5E+01

42
H
5.8E+08
9.9E-01
1.2E+06
7.1E-03
8.4E+03
1.8E-05
1.7E-05
2.0E+01

43
H
1.2E+08
2.0E-01
2.2E+05
7.1E-03
7.7E+03

3.1E-04
3.4E+02

44
F
2.9E+09
5.0E+00
2.5E+06
7.1E-03
3.6E+03




45
F
2.8E+09
4.7E+00
1.8E+06
7.1E-03
2.7E+03




46
F
5.0E+08
8.5E-01
8.1E+05
7.1E-03
6.7E+03

1.2E-03
1.1E+03

47
F
1.5E+09
2.5E+00
1.2E+06
7.1E-03
3.5E+03
5.0E-05
4.8E-05
2.4E+01

48
H









49
H









50
H









51
H









Total



8.9E+07

1.1E+05


1.7E+04

Table 1-3. Estimated Composition of SolubleAlpha Contamination in Soluble Waste

Tank
Area
Soluble Alpha            (Total Ci)
Th-232 (Ci)
U-232 (Ci)
U-233 (Ci)
U-234 (Ci)
U-235 (Ci)
U-236 (Ci)
U-238 (Ci)
Np-237 (Ci)
Pu-238 (Ci)
Pu-239 (Ci)
Pu-240 (Ci)
Pu-241 (Ci)
Pu-242 (Ci)
iAm-241 (Ci)
Am-241 (Ci)
Am-242m (Ci)
Cm-244 (Ci)
Cm-245 (Ci)

1
F
2.7E+01

5.7E-05


2.5E-04

5.9E-03
5.4E-03
1.6E+01
2.4E+00
5.7E-01
1.3E+00
1.8E-04
1.8E-01
8.3E+00
1.0E-02
1.8E-03
1.9E-09

2
F
2.5E+01

5.4E-05


2.3E-04

5.6E-03
5.1E-03
1.5E+01
2.2E+00
5.3E-01
1.2E+00
1.7E-04
1.7E-01
7.7E+00
9.8E-03
1.7E-03
1.8E-09

3
F
2.5E+01

5.4E-05


2.3E-04

5.6E-03
5.1E-03
1.5E+01
2.2E+00
5.3E-01
1.2E+00
1.7E-04
1.7E-01
7.8E+00
9.8E-03
1.7E-03
1.8E-09

4
F
9.3E+01

5.4E-04


5.7E-04

2.5E-02
2.2E-02
4.4E+00
4.4E+00
9.8E-01
3.6E+00
2.0E-04
3.4E-01
8.2E+01
1.1E-01
2.6E-02
1.8E-08

5
F
4.0E+00

1.5E-05


2.7E-05

6.4E-04
1.1E-03
7.5E-01
1.2E-01
3.0E-02
5.8E-02
8.8E-06
9.2E-03
2.4E+00
3.1E-03
6.1E-04
5.2E-10

6
F
7.1E+01

4.4E-04


4.6E-04

1.7E-02
6.0E-03

1.8E+00
6.2E-01
2.4E+00
1.2E-03
3.0E-01
6.9E+01
8.9E-02
2.0E-02
1.5E-08

7
F
6.3E+01

1.3E-04


5.7E-04

1.4E-02
1.3E-02
3.6E+01
5.5E+00
1.3E+00
2.9E+00
4.2E-04
4.2E-01
1.9E+01
2.4E-02
4.2E-03
4.3E-09

8
F
2.2E+01

5.9E-05


1.3E-04

6.1E-03
2.8E-03
1.1E+01
1.7E+00
4.1E-01
2.2E+00
5.2E-04
1.4E-01
8.4E+00
1.1E-02
2.6E-03
1.8E-09

9
H
2.6E+01
7.9E-05
2.3E-05
1.6E-02
2.3E-03
6.2E-05
2.3E-04
7.3E-04
5.8E-03
1.8E+01
5.8E-01
2.4E-01
1.3E+00
1.6E-04
1.9E-01
6.6E+00
8.1E-03
2.0E-02
2.4E-06

10
H
1.0E+01
3.2E-05
9.1E-06
6.5E-03
9.2E-04
2.5E-05
9.4E-05
2.9E-04
2.4E-03
7.4E+00
2.3E-01
9.6E-02
5.1E-01
6.4E-05
7.8E-02
2.7E+00
3.3E-03
8.1E-03
9.6E-07

11
H
5.9E+01
5.8E-06
6.9E-08
8.2E-04
6.8E-04
1.3E-05
1.0E-04
2.4E-05
4.5E-04
5.4E+01
6.0E-01
3.8E-01
1.1E+01
8.0E-04
8.4E-01
2.9E+00
3.5E-03
2.2E-02
2.2E-06

12
H
2.4E+01
9.4E-06
3.9E-05
9.4E-05
1.1E-03
1.7E+01
3.2E-01
1.8E-01
1.9E+00
2.6E-04
1.9E-01
1.9E+00
2.2E-03
1.0E-02
1.2E-06





13
H
1.7E+02
5.2E-04
1.5E-04
1.1E-01
1.5E-02
4.1E-04
1.6E-03
4.8E-03
3.9E-02
1.2E+02
3.9E+00
1.6E+00
8.5E+00
1.1E-03
1.3E+00
4.4E+01
5.4E-02
1.3E-01
1.6E-05

14
H
1.1E+01
1.3E-04
4.1E-05
4.6E-03
6.3E-04
5.1E-05
5.4E-05
9.7E-04
6.7E-03
2.4E+00
7.4E-01
2.4E-01
3.1E-01
4.4E-05
5.7E-02
7.7E+00
9.7E-03
6.3E-03
7.5E-07

15
H
2.6E+01
4.0E-04
0.0E+00
4.9E-03
1.3E-03
2.2E-05
1.3E-04
4.9E-07
1.3E-03
1.7E+01
4.3E-01
2.1E-01
1.3E+00
1.6E-04
2.0E-01
4.0E+00
4.7E-03
2.5E-02
3.0E-06

16
H




















17
F




















18
F
7.2E+01

3.6E-05


2.7E-04

1.4E-02

6.0E+01
8.6E+00
2.2E+00
1.2E+01
2.7E-03
1.0E+00


4.9E-04
3.5E-10

19
F
5.6E+01

1.8E-05


1.1E-04

1.0E-02

4.2E+01
6.1E+00
1.4E+00
7.7E+01
2.8E-03
6.1E+00


2.7E-04
1.6E-10

20
F




















21
H
2.1E+02
1.3E-06

4.0E-02
4.0E-02
5.5E-04
8.2E-03
3.7E-04
2.4E-02
2.0E+02
2.5E-01
1.5E-01
2.5E+00
1.2E-04
1.9E-01
1.1E+01
1.3E-02
1.4E-01
1.1E-05

22
H
2.7E+02


1.9E-01
6.7E-02
1.0E-03
1.1E-02
1.5E-03
4.1E-02
2.5E+02





1.6E+01
2.0E-02
2.1E-01
1.7E-05

23
H
1.9E+02



















24
H
6.0E+01



















25
F
2.9E+03

1.5E-03


3.2E-03

2.9E-01

2.4E+03
3.5E+02
7.8E+01
1.5E+03
1.6E-02
4.4E+01


3.2E-02
1.2E-08

26
F
4.8E+03

2.4E-03


5.4E-03

4.9E-01

4.1E+03
5.8E+02
1.3E+02
2.5E+03
2.7E-02
7.3E+01


5.3E-02
2.0E-08

27
F
6.5E+03

3.2E-03


7.2E-03

6.6E-01

5.4E+03
7.8E+02
1.7E+02
3.4E+03
3.6E-02
9.7E+01


7.1E-02
2.7E-08

28
F
2.9E+03

1.5E-03


3.2E-03

3.0E-01

2.4E+03
3.5E+02
7.8E+01
1.5E+03
1.6E-02
4.4E+01


3.2E-02
1.2E-08

29
H
3.2E+03
2.9E-04
8.4E-05
5.9E-02
8.4E-03
2.3E-04
8.6E-04
2.7E-03
2.2E-02
6.7E+01
2.1E+00
8.8E-01
4.7E+00
5.9E-04
7.1E-01
2.4E+01
3.0E-02
7.5E-02
8.8E-06

30
H
6.5E+03
5.8E-04
1.7E-04
1.2E-01
1.7E-02
4.6E-04
1.7E-03
5.4E-03
4.3E-02
1.3E+02
4.3E+00
1.8E+00
9.3E+00
1.2E-03
1.4E+00
4.9E+01
5.9E-02
1.5E-01
1.8E-05

31
H
3.4E+03
3.0E-04
8.7E-05
6.2E-02
8.7E-03
2.4E-04
9.0E-04
2.8E-03
2.2E-02
7.0E+01
2.2E+00
9.2E-01
4.9E+00
6.1E-04
7.4E-01
2.5E+01
3.1E-02
7.8E-02
9.1E-06

32
H
8.4E+03



5.9E-02
8.4E-04
1.3E-02
3.9E-04
2.4E-02
7.8E+03
7.5E+01
5.5E+01
2.5E+03
1.2E-01
1.3E+02
2.5E+02
3.1E-01
2.3E+00
1.9E-04

33
F
2.4E+03

1.6E-02


1.8E-02

1.7E+00
1.4E+00

2.0E+02
4.5E+01
8.2E+02
9.3E-03
2.5E+01
2.1E+03
2.9E+00
1.2E+00
4.4E-07

34
F
7.0E+03

4.7E-02


4.3E-02

3.0E+00
2.3E+00

4.9E+02
1.1E+02
2.0E+03
2.3E-02
6.1E+01
6.3E+03
8.6E+00
3.4E+00
1.3E-06

35
H
6.9E+03



4.7E-02
8.1E-04
1.4E-02
4.8E-04
1.7E-02
6.6E+03
5.7E+01
4.3E+01
2.3E+03
9.7E-02
1.1E+02
1.7E+02
2.1E-01
1.8E+00
1.3E-04

36
H
2.8E+03
2.5E-04
7.3E-05
5.2E-02
7.3E-03
2.0E-04
7.6E-04
2.3E-03
1.9E-02
5.9E+01
1.9E+00
7.7E-01
4.1E+00
5.1E-04
6.2E-01
2.1E+01
2.6E-02
6.5E-02
7.6E-06

37
H
3.4E+03
3.0E-04
8.8E-05
6.2E-02
8.8E-03
2.4E-04
9.1E-04
2.8E-03
2.3E-02
7.1E+01
2.2E+00
9.3E-01
4.9E+00
6.1E-04
7.5E-01
2.5E+01
3.1E-02
7.8E-02
9.2E-06

38
H
2.4E+03



9.8E-02
1.4E-03
2.3E-02
1.1E-04
5.0E-02
2.3E+03
4.9E+00
3.3E+00
2.0E+02
5.9E-03
8.8E+00
3.0E+01
3.8E-02
5.4E-01
3.1E-05

39
H
7.3E+03



3.2E-02
4.6E-04
7.5E-03
3.5E-05
1.3E-02
4.8E+03
4.7E+01
3.3E+01
2.6E+03
8.1E-02
9.0E+01
8.2E+01
1.4E-01
2.3E+03
1.6E-01

40
H
2.3E+03
5.3E-03
7.9E-04
3.3E-01
1.2E-01
7.9E-03
1.9E-02
3.0E-01
7.9E-02
1.9E+03
1.9E+02
5.0E+01
2.6E+02
5.7E-02
2.4E+01
7.8E+01
9.3E-02
6.6E-01
6.7E-05

41
H
2.1E+03



8.4E-02
1.2E-03
2.0E-02
9.1E-05
4.3E-02
2.0E+03
4.2E+00
2.8E+00
1.7E+02
5.1E-03
7.5E+00
2.6E+01
3.2E-02
4.7E-01
2.7E-05

42
H
8.4E+03
1.1E-01
6.2E-04
1.6E+00
5.8E-01
1.4E-02
7.8E-02
2.4E-01
4.8E-01
6.7E+03
2.7E+02
9.6E+01
5.7E+02
8.8E-02
7.3E+01
1.2E+03
1.4E+00
7.6E+00
9.1E-04

43
H
7.7E+03



3.2E-01
4.5E-03
7.3E-02
3.4E-04
1.6E-01
7.6E+03
1.6E+01
1.1E+01
6.5E+02
1.9E-02
2.8E+01
9.8E+01
1.2E-01
1.8E+00
1.0E-04

44
F
3.6E+03

1.8E-03


4.0E-03

3.6E-01

3.0E+03
4.3E+02
9.6E+01
1.9E+03
2.0E-02
5.4E+01


3.9E-02
1.5E-08

45
F
2.7E+03

1.3E-03


3.0E-03

2.7E-01

2.2E+03
3.2E+02
7.2E+01
1.4E+03
1.5E-02
4.0E+01


2.9E-02
1.1E-08

46
F
6.7E+03

3.4E-03


7.5E-03

6.8E-01

5.6E+03
8.1E+02
1.8E+02
3.5E+03
3.7E-02
1.0E+02


7.4E-02
2.8E-08

47
F
3.5E+03

1.8E-03


3.9E-03

3.5E-01

2.9E+03
4.2E+02
9.4E+01
1.8E+03
1.9E-02
5.3E+01


3.8E-02
1.4E-08

48
H




















49
H




















50
H




















51
H




















Total
1.1E+05
1.2E-01
8.1E-02
2.6E+00
1.5E+00
1.7E+01
5.9E-01
8.6E+00
6.8E+00
6.6E+04
5.0E+03
1.3E+03
2.8E+04
6.9E-01
1.0E+03
1.1E+04
1.4E+01
2.3E+03
1.6E-01

Table 1-4. Current Estimated Volume of Salt Solution Feed and Sodium in SRS Soluble Inventory

Tank
Area
Salt Volume (L)
Dry Salt Cake [Na] (Mole/L)
Total Supernate Vol. (L)
Supernate [Na+], M  (Anion Charge Balance)
Supernate [K], M
Supernate [Sr], M
Total Sodium (moles)
Total Potassium (moles)
Projected Feed 

Volume At 6.44 M Na (L)
Projected Feed 

Volume At 6.44 M Na (Gal)

1
F
1816944
19.07188
489008
15.12
2.0E-01

4.20E+07
9.78E+04
6.53E+06
1.73E+06

2
F
2028921
19.07188
458377
14.01
2.0E-01

4.51E+07
9.17E+04
7.01E+06
1.85E+06

3
F
2028921
19.07188
459403
14.42
2.0E-01

4.53E+07
9.19E+04
7.04E+06
1.86E+06

4
F
128700
19.07188
1670593
6.50
2.0E-02
1.9E-04
1.33E+07
3.34E+04
2.07E+06
5.46E+05

5
F
59686
19.07188
13131
11.04


1.28E+06
0.00E+00
1.99E+05
5.26E+04

6
F
0
19.07188
1288758
2.55
1.3E-02

3.29E+06
1.68E+04
5.11E+05
1.35E+05

7
F
0
19.07188
1126587
7.84
8.7E-02
6.1E-05
8.83E+06
9.80E+04
1.37E+06
3.62E+05

8
F
0
19.07188
393483
7.45
2.8E-02
1.3E-04
2.93E+06
1.10E+04
4.55E+05
1.20E+05

9
H
2036491
20.68
465808
10.73
2.0E-01

4.71E+07
9.32E+04
7.32E+06
1.93E+06

10
H
713188
20.68
167500
8.12
2.0E-01

1.61E+07
3.35E+04
2.50E+06
6.60E+05

11
H
0
20.68
1054558
9.32
2.2E-02

9.83E+06
2.32E+04
1.53E+06
4.04E+05

12
H
348501
20.68
76670
5.58


7.63E+06
0.00E+00
1.19E+06
3.14E+05

13
H
0
20.68
3111895
10.73
1.0E-01

3.34E+07
3.11E+05
5.19E+06
1.37E+06

14
H
554925
20.68
193626
12.51
3.5E-02

1.39E+07
6.78E+03
2.16E+06
5.71E+05

15
H
387918
20.68
85342
2.31


8.22E+06
0.00E+00
1.28E+06
3.38E+05

16
H
Waste removed in 1980, out of service

17
F
Tank filled with grout and closed in 1997

18
F
0
19.07188
1294985
0.28
2.4E-03

3.69E+05
3.05E+03
5.72E+04
1.51E+04

19
F
49209
19.07188
1007610
5.28
5.0E-03

6.26E+06
5.04E+03
9.72E+05
2.57E+05

20
F
Tank filled with grout and closed in 1997

21
H
0
20.68
3795051
0.80
1.3E-03

3.03E+06
4.93E+03
4.70E+05
1.24E+05

22
H
0
20.68
4860439
0.71
2.6E-03

3.46E+06
1.26E+04
5.38E+05
1.42E+05

23
H
0
20.68
3498140
0.45
1.3E-03

1.57E+06
4.55E+03
2.44E+05
6.44E+04

24
H
0
20.68
1081377
1.04
1.3E-03
2.4E-04
1.13E+06
1.41E+03
1.75E+05
4.62E+04

25
F
4194112
19.07188
1554214
12.80
1.3E-01

9.99E+07
2.02E+05
1.55E+07
4.09E+06

26
F
0
19.07188
2584510
7.85
5.2E-02

2.03E+07
1.34E+05
3.15E+06
8.32E+05

27
F
1752594
19.07188
3455941
14.27
1.4E-01

8.27E+07
4.84E+05
1.28E+07
3.38E+06

28
F
3906430
19.07188
1555395
11.87
1.3E-01

9.30E+07
2.02E+05
1.44E+07
3.80E+06

29
H
3785300
20.68
1721623
10.35
6.4E-02

9.61E+07
1.10E+05
1.49E+07
3.94E+06

30
H
249784
20.68
3441089
11.30
4.9E-02

4.40E+07
1.69E+05
6.84E+06
1.81E+06

31
H
3838294
20.68
1790564
11.44
7.6E-02

9.99E+07
1.36E+05
1.55E+07
4.09E+06

32
H
0
20.68
4454532
7.71
2.6E-02

3.43E+07
1.16E+05
5.33E+06
1.41E+06

33
F
859263
19.07188
1274461
3.35
1.3E-02

2.07E+07
1.66E+04
3.21E+06
8.48E+05

34
F
802484
19.07188
3720886
11.82
7.6E-02

5.93E+07
2.83E+05
9.21E+06
2.43E+06

35
H
0
20.68
3705312
7.95
1.9E-02
7.9E-05
2.95E+07
7.04E+04
4.58E+06
1.21E+06

36
H
4141118
20.68
1503703
14.63
1.7E-01
7.9E-05
1.08E+08
2.56E+05
1.67E+07
4.41E+06

37
H
3683097
20.68
1805327
12.29
8.7E-02
7.9E-05
9.84E+07
1.57E+05
1.53E+07
4.04E+06

38
H
3354817
20.68
1272572
2.02
2.0E-02

7.19E+07
2.55E+04
1.12E+07
2.96E+06

39
H
0
20.68
3873917
6.19
3.2E-02
1.0E-04
2.40E+07
1.24E+05
3.72E+06
9.82E+05

40
H
0
20.68
1208733
2.90
3.5E-02
1.7E-04
3.51E+06
4.23E+04
5.45E+05
1.44E+05

41
H
4659704
20.68
1094061
9.89
3.5E-02
5.2E-05
1.07E+08
3.83E+04
1.66E+07
4.38E+06

42
H
0
20.68
4447487
7.97
3.5E-02

3.55E+07
1.56E+05
5.51E+06
1.45E+06

43
H
465910
20.68
4118069
3.56
1.3E-02
1.6E-04
2.43E+07
5.35E+04
3.77E+06
9.95E+05

44
F
3743662
19.07188
1905698
15.27
1.6E-01
5.0E-05
1.00E+08
3.05E+05
1.56E+07
4.12E+06

45
F
4277389
19.07188
1428141
16.83
1.8E-01
5.0E-05
1.06E+08
2.57E+05
1.64E+07
4.33E+06

46
F
1207204
19.07188
3589974
13.90
7.6E-02
5.0E-05
7.29E+07
2.73E+05
1.13E+07
2.98E+06

47
F
3285640
19.07188
1870919
8.50
5.4E-02
5.0E-05
7.86E+07
1.01E+05
1.22E+07
3.22E+06

48
H
ITP Process Tank; Contains residual KTPB precipitate.

49
H
ITP Process Tank (non-rad solution from ITP startup tests); Being converted for future waste storage.

50
H
ITP Process Tank; Storage of decontaminated salt solution and Feed Tank to Z-Area Saltstone Process.

51
H
ESP Process Tank; Sludge slurry preparation and Feed Tank to S-Area DWPF Process

Total
5.51E+07

8.21E+07



1.75E+09
4.55E+06
2.7E+08
7.1E+07

2.0 Waste Removal Sequencing for Acceptable Feed Blends 

The following general priorities are used to determine the current sequencing of waste removal from the HLW tanks:

1. Maintain emergency tank space

2. Control tank chemistry, including radionuclide and fissile material inventory

3. Enable continued operation of the evaporators

4. Ensure blending of process waste to meet DWPF, salt processing and Saltstone feed criteria

5. Remove waste from tanks with a leakage history

6. Remove waste from tanks that do not meet FFA requirements

7. Provide continuous radioactive waste feed to DWPF

8. Remove waste from remaining tanks

Sludge Blending

(Note: Sludge processing is nota part of this contract.  The following discussion is provided as background information on the integrated nature of HLW system operations for waste removal and vitrification) 

The following factors are considered for possible changes in sludge batch sequencing and blending:

1. Updated waste characterization and volume data

2. Changing field and tank conditions (e.g., formation of new cracks in old style tanks)

3. Type III tank space benefits

4. Optimizing projected canister production (i.e. blend the sludge to minimize the total number of canisters produced and/or improve canister pour rates)

5. Changes in DWPF feed constraints 

The sequencing of sludge batches is an iterative process where many combinations are evaluated. The DWPF process is purposely designed to handle a broad range of sludge feed compositions while producing an acceptable waste glass product. However, the four principal sludge types presently stored in the Tank Farms must be appropriately processed and blended to control the relative ratio of aluminum to iron in the sludge feed. For example, the high aluminum content in HM HAW sludge requires a separate treatment step in ESP to convert insoluble aluminum hydroxide into soluble sodium aluminate. The sodium aluminate will be diverted to the SWPF and subsequently disposed as saltstone, rather than converting the insoluble aluminum hydroxide to HLW glass. Alternatively, additional iron could be added to the HM HAW sludge to yield an iron-to-aluminum ratio that would yield glass within the qualified product window, but this approach would generate considerably more waste glass. 

While a glass product containing high aluminum content is acceptable, the melter temperature needed to process the HM HAW sludge is near (or could actually exceed) the operating temperature limit for the DWPF melter. Conversely, sludge containing excessively high iron with very little aluminum is easily processed at a relatively low melter temperature, but the homogeneity of the glass product cannot be satisfactorily controlled due to the formation of separate crystalline phases as the glass cools. Thus both product and process limitations must be considered to qualify a blended sludge feed for the DWPF.

Salt Solution Blending

After the sludge batch sequence is determined, then the sequencing of salt batches can be initiated. In addition to the five factors listed above for sludge, the following factors must also be considered:

· Evaporator operability needs

· SWPF feed constraints

· Changes in Saltstone Production Facility feed constraints

· Support of sludge processing (i.e. salt must be removed from some tanks before the sludge can be sent to ESP)

A look at the Salt Solution Processing Table from the HLW System Plan shows the tanks listed in the table below being processed in FY10.  The reason for selection of these tanks for processing in FY10 is also shown in the table below. None of these constraints arise from Salt Processing Facility salt feed constraints.
Source Tank
Reason Tank Must Be Processed in FY10

14
Old style tank that has leaked. Meet FFA regulatory commitment for removing tank from storage service.

30
Remove concentrated (high OH-) salt solution from 3H Evaporator system to allow continued evaporation of fresh waste.

32
Remove concentrated (high OH-) salt solution from 3H Evaporator system to allow continued evaporation of fresh waste.

33
Tank 33 contains salt and sludge. The salt must be processed in FY10 to allow removal of sludge in FY11 to meet sludge batch preparation requirements. Tank 33 is in Sludge Batch 7 with a wash start date of 10/2011.

34
Tank 34 contains salt and sludge. The salt must be processed in FY10 to allow removal of sludge in FY11 to meet sludge batch preparation requirements. Tank 34 is in Sludge Batch 7 with a wash start date of 10/2011.

38
Remove concentrated (high OH-) salt solution from 2H Evaporator system to allow continued evaporation of fresh waste.

47
Tank 47 contains salt and sludge. The salt must be removed in FY10 to allow removal of sludge in FY11 to meet sludge batch preparation requirements. Tank 47 is in Sludge Batch 8 with a wash start date of 10/2014. Tank 47 contains ~800 kgal of salt cake that must be processed over several years.

The total volume of blended salt solution processed annually is approximately 6 million gallons, corresponding to 6 macrobatches of blend salt solution to be fed to the SWPF. Because of uncertainty in the exact order of waste removal from the tanks listed for each year, annual blends were used to generate a range of feed compositions to establish bounding concentrations for key components (e.g., maximum 137Cs, total alpha and 237Np). These bounding concentrations are used for process modeling, laboratory testing and as a basis for preliminary equipment sizing and shielding design for the alternatives tested. The average and projected range of compositions for the all proposed SWPF processes are shown in Table 1-1.

Table 1-1.  Projected Blended Feed Compositions

Component
Blend
Year 1
Year 2
Year 3
Year 4
Year 5
Year 6
Year 7
Year 8
Year 9
Year 10
Year 11
Year 12
Year 13

H2O, wt%
67.4
65.6
67.0
65.8
66.1
68.1
67.2
65.6
67.7
65.8
68.6
70.0
69.5
77.8

NaNO3, wt%
15.8
19.4
15.2
19.1
19.1
13.4
16.6
19.8
14.1
19.8
17.1
14.0
14.5
9.77

NaOH, wt%
7.56
5.78
7.42
5.34
5.07
8.80
7.58
5.44
8.51
6.12
5.79
6.69
6.32
5.46

NaNO2, wt%
3.09
2.39
4.33
2.62
2.69
4.21
2.70
1.97
4.29
1.36
2.07
3.82
3.87
2.53

NaAlO2, wt%
2.15
1.92
2.26
2.24
2.22
2.51
2.14
2.02
1.90
1.99
1.75
2.09
2.19
1.54

Na2SO4, wt%
1.76
2.24
1.46
2.39
2.43
1.07
1.58
2.47
1.45
2.61
2.24
1.48
1.54
1.18

Na2CO3, wt%
1.41
1.84
1.42
1.48
1.41
1.15
1.54
1.80
1.23
1.51
1.66
0.98
1.23
1.23

Other salts, wt%
0.67
0.68
0.81
0.87
0.85
0.60
0.56
0.71
0.69
0.69
0.61
0.77
0.74
0.41

KOH, wt%
0.074
0.063
0.066
0.048
0.053
0.115
0.102
0.071
0.097
0.094
0.085
0.059
0.048
0.054

NH4NO3, wt%
2.6E-03
1.5E-04
6.1E-03
3.7E-03
3.4E-03
4.2E-03
4.9E-04
5.0E-04
4.4E-03
5.3E-02
3.6E-04
6.5E-03
6.3E-03
1.5E-03

CsOH, wt%
1.9E-03
1.3E-03
1.4E-03
9.6E-04
9.2E-04
2.1E-03
2.1E-03
1.6E-03
1.3E-03
8.7E-04
2.7E-03
2.3E-03
2.2E-03
3.7E-03

Na2U2O7, wt%  

6.2E-03
0.013
3.4E-03
1.8E-02
1.3E-04
7.6E-03
6.9E-02
1.3E-04
0.042
6.5E-06
2.4E-03
8.1E-03
1.1E-03
3.4E-03

Sr(OH)2, wt%  

1.8E-07
trace
trace
trace
trace
trace
trace
trace
trace
trace
trace
trace
trace
trace

sludge, wt%
0.048
0.062
0.060
0.078
0.079
0.040
0.040
0.066
0.054
0.070
0.053
0.063
0.061
0.025

HgO, wt%
2.6E-03
2.1E-03
2.0E-03
1.6E-03
1.6E-03
3.4E-03
4.0E-03
1.4E-03
3.5E-03
1.2E-03
1.9E-03
2.2E-03
2.3E-03
2.8E-03

Total, wt%
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0

















Density, lbs/gal
10.58
10.80
10.71
10.91
10.84
10.63
10.67
10.86
10.58
10.85
10.54
10.51
10.54
9.86

Density, Kg/L
1.267
1.294
1.283
1.308
1.299
1.274
1.279
1.301
1.268
1.301
1.263
1.259
1.263
1.181

Volume, Kgal/yr
6000
4691
6443
6298
6056
6140
5464
5871
6506
6799
4968
5110
4708
2850

Volume, m3/yr
22712
17757
24391
23840
22924
23242
20685
22223
24626
25736
18807
19343
17820
10787

















[Na+], M
6.44
6.43
6.44
6.35
6.21
6.43
6.40
6.39
6.43
6.43
5.81
5.69
5.76
4.09

[K+], M
0.017
0.015
0.015
0.011
0.012
0.026
0.023
0.017
0.022
0.022
0.019
0.013
0.011
0.011

[Hg], mg/L
30
26
24
19
19
40
48
16
41
14
23
26
27
30

















[137Cs], Ci/gal
1.7
1.2
1.3
0.9
0.8
1.9
2.0
1.5
1.2
0.7
2.5
2.1
2.0
3.2

[137Cs], Ci/L
0.44
0.32
0.34
0.24
0.21
0.50
0.53
0.40
0.32
0.18
0.66
0.55
0.53
0.85

Alpha, Ci/gal
3.2E-04
6.8E-04
1.8E-04
9.6E-04
7.0E-06
3.9E-04
3.6E-03
7.0E-06
2.2E-03
3.5E-07
1.3E-04
4.1E-04
5.8E-05
1.7E-04

Alpha, Ci/L
8.5E-05
1.8E-04
4.7E-05
2.5E-04
1.8E-06
1.0E-04
9.6E-04
1.8E-06
5.8E-04
9.2E-08
3.3E-05
1.1E-04
1.5E-05
4.4E-05

















Source Tanks
All
14, 30, 32,33, 34, 38, 47
27, 32, 33, 34, 39, 43, 47
2, 32, 35, 38, 47, 49
2, 27, 29, 30, 38, 41, 50
1, 10, 27, 30, 38, 41
9, 26, 27, 29, 30, 38, 39, 41
3, 25, 26, 29, 30
25, 26, 27, 28, 31, 46
28, 30, 31, 44
36, 44, 45, 46
36, 37, 42, 46
37, 38, 42
30, 38, 41

Specification 2:
 Decontaminated Salt Solution Feed to the Saltstone Facility

The Saltstone Production Facility (SPF) has been permitted by the South Carolina Department of Health and Environmental Control (SCDHEC) as a totally enclosed, industrial wastewater treatment plant. The SPF operating permit currently limits the processing rate of DSS  in the SPF to 12 million gallons annually. The Saltstone Disposal Facility (SDF), located near the SPF, is also permitted by SCDHEC as an industrial waste landfill. Current permitted capacity of the SDF for disposal of saltstone is 174 disposal cells contained in large concrete vaults (14 12-cell vaults and 1 6-cell vault). Each cell has the capacity to contain the volume of saltstone generated from about 1.1 million gallons of salt solution, corresponding to a total disposal capacity for about 190 million gallons of salt solution. Current and projected future salt inventory will require disposal of 80 to 100 million gallons of salt solution, depending on the SWPF process alternative selected.

The DOE regulates solid LLW disposal using long-term performance criteria [3] for near-surface disposal, as described in DOE Order 435.1. Although the NRC does not regulate saltstone disposal, the NRC Class A LLW limits and landfill design and closure specifications for solid radioactive waste disposal are used as a guide to set limits for the DOE Authorization Basis (AB) and the SPF Waste Acceptance Criteria (WAC) for DSS transferred to the SPF. 

The salt solution concentration limits for radioactive contaminants in the current  SPF WAC are shown in Table 2-1. Decontaminated salt solution within these limits would yield saltstone that is well within the NRC Class A LLW disposal limits for radioactive contaminants in solid waste.. Similar limits for chemical contaminants are shown in Table 2-2. Note that NaF is the only sodium salt for which a limit has been imposed in the SPF WAC because of potential impact on groundwater.. The permit requires these concentrations to be monitored and reported if they differ significantly from the concentrations in the permit, but the actual concentrations are not regulated by SCDHEC. Contaminants in DSS generated in the SWPF are projected to be well within the limits specified in the SPF WAC. 

Saltstone is a solid waste form that is the product of chemical reactions between a salt solution and a blend of cementitious materials (slag, fly ash, and a lime source). An acceptable saltstone product can be produced over a broad range of these four components. Due to the heat of hydration generated as the saltstone cures, salt solution temperature must be less than 45 oC when processed in the SPF to assure acceptable physical properties and leach resistance of cured saltstone.

Table 2-1.
SPF WAC for Radionuclide Contaminants

Radioactive Contaminant
SPF WAC Limit (nCi/g)
Basis for WAC Limits

Total Alpha
20
NRC Class A

Total with T1/2 < 5 yr
N/S
N/S

Total beta/gamma
7500
AB source term

Radiation Control Guide
< 1
Rad. Protection

60Co
6.8
Rad. Protection

106Ru/Rh
128
Rad. Protection

125Sb
76
Rad. Protection

126Sn
14
Rad. Protection

137Cs/Ba
45
Rad. Protection

154Eu
16
Rad. Protection

Calculated RCG (d)
< 1
USQE if > 1

3H (HTO)
1800
SDF Rad. Prot.

14C
800
NRC Class A

59Ni (c)
23,000
NRC Class A

63Ni
3700
NRC Class A

79Se
12
Groundwater

90Sr/Y
40
NRC Class A

94Nb (c)
20
NRC Class A

99Tc
320
NRC Class A

129I
2
Groundwater

241Pu
200
SDF Haz. Anal.

237Np
0.03
Groundwater

(a) Included in total for short-lived isotopes in NRC limits listed in 10CFR61.55; NRC Class A limit for short-lived isotopes (T1/2 < 5 years) is about 750,000 nCi/g, for salt solution.  

(b) No NRC limit specified for this isotope; included in total(s) for waste class and type of radioactive emission.  

(c) NRC Limits for Ni-59 and Nb-94 are based on activated metal; limits may not be applicable to salt solution or saltstone, but were included in limits recommended by SRTC (DPST-88-372, Rev.1 dated 5/19/88).

(d) Radionuclides that emit high-energy gamma radiation must be monitored to assure radiation exposure to Z Area personnel will not exceed RC&O guidelines. Based on process knowledge and waste tank histories, the 6 isotopes shown in the equation below are the principal gamma-emitting species in salt solution from ITP and ETF operations (concentrations expressed in nCi/g); these are used to calculate the Radiation Control Guide (RCG):

 
RCG = 0.145 x [60Co] + 0.0078 x [106Ru] + 0.013 x [125Sb] + 0.0705 x [126Sn ] + 0.022 x [137Cs] + 0.061 x [154Eu]


The RCG must be < 1 to be within WAC limits based on present shielding design of Z-Area facilities. A USQE and installation of additional shielding in locations identified in OPS-DTZ-96-00006 is required to process waste in the SPF if the calculated RCG is > 1. Calculated RCG values (in nCi/g) for the AB and long-term ITP/ETF average assume all isotopes in the RCG equation are at the values shown in the table; Present saltstone properties and SDF disposal, vault and closure design meet NRC requirements for Class C waste disposal, and radioactive contaminants are well within NRC Class A limits.

N/S = limit not specified

Table 2-2.
SPF WAC for Chemical Contaminants

Chemical Contaminant
SPF WAC Limit
Basis for AB / WAC Limits

Arsenic
230
SPF JCO, Pass TCLP

Barium
1000
Pass TCLP

Cadmium
110
SPF JCO, Groundwater

Chromium
1100
Pass TCLP

Lead
1000
Pass TCLP

Mercury
250
LDR (260 mg/L), pass TCLP

Selenium
350
Groundwater

Silver
230
SPF JCO, Pass TCLP

Benzene
3
LFL in SSHT

Butanol + Isopropanol
3000
(b), (c)

Methanol
300
(b), (c)

Tetraphenylborate (TPB)
16,000
Tank 50-to-SPF AB Limit

Phenol
1000
(d)

Tributylphosphate (TBP)
400
Permit Modification (e)

Sodium EDTA
500
Permit Modification (e)

Other volatile organics
20
Permit Modification (e)

Nitrate
4.5
N/A

Nitrite
1.0
N/A

Aluminate
0.6
N/A

Fluoride
1.0
Groundwater

Hydroxide
4.0
N/A

Carbonate
0.5
N/A

Chloride
0.3
N/A

Sulfate
0.4
N/A

Oxalate
0.2
N/A

Phosphate
0.2
N/A

Total Sodium
3.5  -  6.0 (f)
Range tested

(a) 
Based on STTP alternative projected from blend of ITP and ETF. Values in parentheses reflect the projected nominal concentrations in feeds from CSTIX or CSSX alternatives; obtained by total sodium ratio factor (5.6/4.7) for STTP alternative. Total sodium values reflect principal species only.  Species designated as less than values are not included.

 (b)
Isopropanol and methanol are components of sodium titanate slurry.  Butanol is generated from hydrolysis of tributylphosphate (TBP) that was used as an antifoam in the Benzene Stripper Column in ITP.

(c) 
Limit for methanol is based on  the flammability equation developed for transfers from the ITP Filtrate Hold Tank to Tank 50 (WSRC-OX-89-15-001).  Butanol+Isopropanol limit combines the limit for isopropanol (2827 mg/L) and the maximum concentration of butanol that could be generated from the limit for TBP (500 mg/L). 

(d) 
Present phenol limit is based on the limit in EPA’s proposed rule covering TCLP leachate.  When promulgated in 1991, phenol was dropped from the EPA rule controlling limits on TCLP leachate from waste.

(e) 
Permits were modified, after saltstone product tests, to enable the use of cleaning agents in ETF containing EDTA, Tributylphosphate as an antifoam agent in the Benzene Stripper Column in ITP and the disposal of laboratory wastes (low  volumes) containing small quantities of organic chemicals used in analytical procedures.  Low concentrations of organic chemicals in the laboratory waste are exempted from regulatory control.

(f) 
Acceptable saltstone properties and processability demonstrated for this range in sodium molarity. 

N/A = not applicable

Specification 3:
 High Activity Fraction Feed to the DWPF

The three proposed alternatives will send radionuclides removed from salt solution to the DWPF for incorporation in to HLW glass. The streams containing these radionuclides differ in composition and total flows of solid components. Projected flow rates and concentrations of the various components for the streams generated from the proposed alternatives are shown in Table 3.1 and Table 3.2.   Additional glass qualification work may be required dependent on the technology selected.  Finalization of the interrelationship between DWPF and the SWPF will be a product of the Preliminary Design (Table C.5-1.1, Deliverable 3.5B, Milestone M1).  Glass qualification work, if any, will be accomplished by the Site M&O contractor independent of this contract. 

Small Tank Tetraphenylborate Precipitation (STTP)
The STTP process would send a single stream forward to the DWPF. This stream is the product of acid hydrolysis of the TPB precipitate within the SWPF. This stream also contains MST and sludge that is removed during filtration after treating with MST to remove soluble Sr and alpha contaminants from the salt solution processed through the SWPF. Projected composition of this stream is shown in Table 3.1 and Table 3.2 under the column headed STTP, as obtained from the material balance shown in the Basis Assumptions and Results (BAR) Document WSRC RP 0006.  Glass generated from this “coupled” flowsheet has also been qualified as a product suitable for disposal in the HLW repository, based on extensive testing prior to DWPF radioactive operations.

Off-Gas Flammability Control in the DWPF Sludge Receipt and Adjustment Tank  operation

Requirement: the concentration of phenylboric acid, a potential benzene precursor, shall be less than 78 mg/L in PHA sent to the DWPF.

Crystalline Silicotitanate Ion Exchange (CSTIX)
The CSTIX process would send two streams forward to the DWPF. One stream is a 10 wt% slurry of CST resin in very dilute basic solution. The second stream contains MST and sludge that is removed by filtration after treating with MST to remove soluble Sr and alpha contaminants from the salt solution processed through the SWPF. The MST/sludge solids are concentrated to a maximum of ~7 wt%, washed to reduce the soluble salt concentration and transferred as a slurry to the DWPF. Projected composition of this stream is shown in Table 3.1 and Table 3.2 under the columns headed by CSTIX, as obtained from the material balance shown in the Basis Assumptions and Results document.  

CausticSide Solvent Extraction (CSSX)
The CSSX process would also send two streams forward to the DWPF. One stream is a solution of cesium nitrate in very dilute nitric acid. The second stream contains MST and sludge that is removed by filtration after treating with MST to remove soluble Sr and alpha contaminants from the salt solution processed through the SWPF. The MST/sludge solids are concentrated to a maximum of ~7 wt%, washed to reduce the soluble salt concentration and transferred as a slurry to the DWPF. Projected composition of this stream is shown in Table 3.1 and Table 3.2  under the column headed CSSX, as obtained from the material balance shown in the BAR.

Table 3-1. 
Feed Flows to the DWPF for SWPF Alternatives (lb/hr)


HAW Streams to the DWPF


STTP
CSTIX
CSSX


PHA 
CST Resin Slurry
MST/Sludge Slurry
CsNO3 Solution
MST/Sludge Slurry

Volumetric Flow Rate =
0.52 gpm
0.14 gpm
0.35 gpm
1.33 gpm
0.35 gpm

Component
Mass Flow
Mass Flow
Mass Flow
Mass Flow
Mass Flow

H2O
233 lb/hr
62 lb/hr
170 lb/hr
665 lb/hr
170  lb/hr

HNO3



0.050 lb/hr


HCOOH
8.7 lb/hr





H3BO3
12 lb/hr





CsOH

0.22 lb/hr
2.9E-4 lb/hr

2.9E-4 lb/hr

CsNO3



0.28 lb/hr


CsCOOH
0.26 lb/hr





Cu(COOH)2
1.7 lb/hr





alpha
2.0E-3 lb/hr

2.0E-3 lb/hr

2.0E-3 lb/hr

KOH


0.012 lb/hr

0.012 lb/hr

KNO3






KCOOH
12 lb/hr





NaOH

0.025 lb/hr
1.3 lb/hr

1.3 lb/hr

NaNO3
2.5 lb/hr

2.5 lb/hr

2.5 lb/hr

NaCOOH
6.5 lb/hr





NaNO2


0.48 lb/hr

0.48 lb/hr

Na2SO4
0.26 lb/hr





Na2CO3






NaAlO2






Al(NO3)3
0.84 lb/hr





Na2C2O4


1.8E-3 lb/hr

1.8E-3 lb/hr

Other Salts
0.16 lb/hr
0.29 lb/hr
0.97 lb/hr

0.97 lb/hr

CST Resin
--
6.7 lb/hr
--
--
--

MST solids
5.0 lb/hr

4.2 lb/hr

4.2 lb/hr

Sludge solids
5.3 lb/hr

5.3 lb/hr

5.3 lb/hr

Total flow
288.2 lb/hr
69.2 lb/hr
179.5 lb/hr
665.3
179.5 lb/hr

Table 3-2. 
Feed Concentrations to the DWPF for SWPF Alternatives

Component
HAW Streams to the DWPF


STTP
CSTIX
CSSX


PHA
CST Resin Slurry
MST/Sludge Slurry
CsNO3 Solution
MST/Sludge Slurry

H2O
7.5 lb/gal
7.4 lb/gal
8.1 lb/gal
8.33 lb/gal
8.1 lb/gal

HNO3



6.3E-4 lb/gal


HCOOH
0.28 lb/gal





H3BO3
0.38 lb/gal





CsOH

0.026 lb/gal
1.4E-5 lb/gal

1.4E-5 lb/gal

CsNO3



0.0035 lb/gal


CsCOOH
0.0083 lb/gal





Cu(COOH)2
0.055 lb/gal





alpha
6.4E-5 lb/gal

9.5E-5 lb/gal

9.5E-5 lb/gal

KOH


5.7E-4 lb/gal

5.7E-4 lb/gal

KNO3






KCOOH
0.38 lb/gal





NaOH

0.0030 lb/gal
0.062 lb/gal

0.062 lb/gal

NaNO3
0.080 lb/gal

0.12 lb/gal

0.12 lb/gal

NaCOOH
0.21 lb/gal





NaNO2


0.023 lb/gal

0.023 lb/gal

Na2SO4
0.0083 lb/gal





Na2CO3






NaAlO2






Al(NO3)3
0.026 lb/gal





Na2C2O4


8.6E-5 lb/gal

8.6E-5 lb/gal

Other Salts
0.0051 lb/gal
0.034 lb/gal
0.046 lb/gal

0.046 lb/gal

CST Resin
--
0.80 lb/gal
--
--
--

MST solids
0.16 lb/gal

0.20 lb/gal

0.20 lb/gal

Sludge solids
0.17 lb/gal

0.25 lb/gal

0.25 lb/gal

[137Cs]
54 Ci/gal
201 Ci/gal
0.1 Ci/gal
21 Ci/gal
0.1 Ci/gal

C.9
INTERFACE CONTROL REQUIREMENTS
This Section provides the requirements for interface controls that describe the physical and administrative interfaces between the SPP Contractor(s), DOE, and the Site M&O contractor.

The objective of the interface management system is to assure documentation and management of shared responsibilities for: (1) transfer of energy, data, or materials; and (2) development, operation, and maintenance of a physical compatible facilities and subsystems.

The approach to managing the interfaces is based upon development of Interface Control Documents that identify the requirements, roles, and responsibilities for all parties to the interface.  The overall strategy for provision of services will be as follows:

1. Site M&O contractor provides needed services/equipment up to/near the SPP     Facility boundary (junction to be mutually agreed upon)



2. SPP contractor routes services within the SWPF

The intent of this strategy is for the SPP contractor’s work to remain within the confines of the “green field” SWPF with the Site M&O performing any work required out side of SWPF boundry. 

(a)
 Proposed ICDs are: 

ICD 1:

Raw Water

ICD 2:

Potable Water

ICD 3:

Radioactive Solid Wastes

ICD 4:

Non-Radioactive Liquid Effluents

ICD 5:

Radioactive,  Liquid Effluents

ICD 6:

Liquid Sanitary Wastes

ICD 7:

Land for Siting

ICD 8:

Electricity

ICD 9:

Roads

ICD 10:

Waste Feed

ICD 11:

Waste Treatability Samples

ICD 12:

Emergency Response
ICD 13:

Telecommunications

(b)
The Contractor shall update the ICDs as required throughout the period of Contract performance, ICDs shall reflect all interfaces and services needed in the construction and performance testing phases, and projected interface and services needed for the future commissioning and operating phases.  The ICDs shall be an element of the design basis.

(c)
The Contractor shall ensure that the ICDs include, at a minimum, details on the following areas consistent with the maturity of the project:

(1)
Physical Interfaces:
(i)
Location and description of each hand-off point;

(ii)
Interface block diagrams and schematics that clearly define organizational responsibilities for each interface (e.g., ownership, construction, and maintenance);

(iii)
Type, quantity and composition of material;

(iv)
Packaging requirements;

(v)
Design drawings (as appropriate); and

(vi)
Operations and maintenance requirements.

(2)
Administrative Interfaces:
(i)
Procedures that define the administrative transfer of interface items (e.g., who, what, when, where, and how).

(ii)
Linkage to the integrated  Contractor project baseline. These schedules and logic must contain detail that demonstrates that the key ICD events or milestones are achievable.

(iii)
Documentation necessary for official hand-off of interface items.

(iv)
Authorization basis and permitting integration.

(3)
Acceptance Criteria shall be developed for every hand-off item.

(d)
Changes to ICDs will be made in accordance with Standard 1.

� The model groups all Alpha into a single component for the purpose of tracking.  See table 1-3 for breakdown of various alpha emitters.


� Strontium concentrations are extremely low and are not tracked in the model.  See Table 1-2.
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