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1.0
Objective
The purpose of this statement of work (SOW) is to procure the services of an engineering firm to provide a professional engineer registered by the Washington State Department of Licensing, or by a state that has reciprocity with the State of Washington, to serve as an independent qualified registered professional engineer (IQRPE) to prepare and certify a double-shell tank (DST) system integrity assessment report in accordance with 40 CFR 265.191, Assessment of existing tank system's integrity, Washington Administrative Code WAC 173‑303‑640(2) Tank Systems:  Assessment of existing tank system's integrity, 40 CFR 270.11(d) Signatories to permit applications and reports, and WAC 173‑303‑810(13)(a) General permit conditions:  Certification.
Integrity assessments must determine that existing Resource Conservation and Recovery Act (RCRA) Hazardous Waste Treatment, Storage, and Disposal (TSD) unit/components are adequately designed and have sufficient structural strength and compatibility with the waste to be stored or treated, to ensure that it will not collapse, rupture, or fail.  For each existing TSD unit/component, it must be determined that the system is not leaking or is unfit for use.  A written assessment reviewed and certified by an IQRPE must be obtained and maintained as a record.  The integrity assessment report should include a review of the elements identified in 40 CFR 265.191(b).

The DST system is regulated as a RCRA Interim Status TSD unit.  The DST system provides storage of waste having both radioactive and dangerous waste characteristics.  Washington River Protection Solutions LLC (WRPS operates and maintains the DST system as described in RPP-7574 Double-Shell Tank Integrity Program Plan on behalf of the U.S. Department of Energy (DOE) Office of River Protection (ORP).  The State of Washington, Department of Ecology (Ecology) has regulatory authority for the DST System under WAC 173‑303.  To ensure environmental protection, Ecology requires that an integrity assessment of the DST system be performed on a periodic basis.

The initial DST System Integrity Assessment covered the time period through March 31, 2006, certified the DSTs fit for use, and recommended a ten year integrity assessment interval.  The work described in this SOW is for the second DST system integrity assessment covering the period from April 1, 2006 through March 31, 2016, and certifying the DSTs fit for use.  The second integrity assessment is expected to utilize the contents of the first integrity assessment as its foundation.  During the April 1, 2006 through March 31, 2016 period new design, construction and installation of DST system units/components have required a qualified independent installation inspector (QII) or and IQRPE to inspect the new units/components before covering, enclosing, or placing them in use in accordance with regulations in 40 CFR 265.192 and WAC 173‑303‑640(3).

Except as necessary to support certification of the DST system there is no expectation that the work completed during the first integrity assessment will have to be repeated.  The DST system integrity assessment is to be completed by February 28, 2016 for submittal to Ecology by March 31, 2016.

The scope of the IQRPE assessment per WAC 173‑303‑640 is to:

· Determine that the DST system is not leaking or is unfit for use.

· Determine that the DST system is adequately designed and has sufficient structural strength and compatibility with the waste(s) to be stored or treated to ensure that it will not collapse, rupture, or fail.  At a minimum, this assessment must consider the following:

(1) Design standard(s), if available, according to which the tank and ancillary equipment were constructed;

(2) Hazardous characteristics of the waste(s) that have been or will be handled;

(3) Existing corrosion protection measures;

(3) Documented age of the tank system, if available, (otherwise, an estimate of the age); and

(5) Results of a leak test, internal inspection, or other tank integrity examinations.

2.0
Background/Introduction
The DST system has been designated as a tank system under (WAC) 173‑303‑640(2).  For existing tank systems, an integrity assessment must be performed to conform to the requirements found in 40 CFR 265.191 and WAC 173‑303-640(2) certified by an IQRPE in accordance with 40 CFR 270.11(d) Signatories to permit applications and reports, and WAC 173‑303‑810(13)  a) Certification.

The DST system consists of 27 sound DSTs and ancillary equipment and facilities to support the transfer of waste into the DST system, among the tanks in the system, and to waste treatment facilities in the future.  The ancillary equipment and facilities include, but are not limited to:  valve and pump pits to allow transfer line connections; transfer pumps; 62 RCRA-compliant encased metal process lines; and drain lines required for tank farms operations.
An initial assessment of the DST system was completed in 2006.  The assessment was conducted as part of the Hanford Federal Facility Agreement and Consent Order (HFFACO [Tri-Party Agreement {TPA}]).  The assessment, RPP-28538, Rev 5, Volume 1:  Double-Shell Tank Integrity Assessment Report HFFACO Milestone M48‑14, is the main assessment document and contains the assessment of the DSTs and ancillary equipment (e.g., piping, pits, and vaults).  The assessment included six supporting documents:
· RPP-27591, Volume 2: IQRPE DST System Integrity Assessment - Pipeline Integrity which contains the design and condition assessment of the transfer lines.

· RPP-25153, Volume 3: IQRPE DST System Integrity Assessment - Waste Compatibility, which assesses the compatibility of materials in contact, or potentially in contact, with the tank farm dangerous wastes.

· RPP-25299, Volume 4: IQRPE DST System Integrity Assessment - Cathodic Protection for DST Transfer Lines, which assesses the cathodic protection systems in the tank farms.

· RPP-27097, Volume 5: IQRPE DST System Integrity Assessment - Waste Transfer Line Encasement Integrity Technology Study, which contains a study of feasible methods of assessing buried transfer lines for the purposes of future assessments.

· RPP-22604, Volume 6: IQRPE DST System Integrity Assessment - Evaluation and Documentation of DST Secondary Liner Issues, which provides documentation of issues raised early in the assessment regarding the design of the secondary liners of the double shell tanks.

· RPP-20556, Volume 7: IQRPE DST System Integrity Assessment - Evaluation of the Dome Load Program for Double-Shell Tanks, which documents an assessment of the tank farm dome load management program.

The IQRPE certified the integrity of the DST system and made 78 recommendations to maintain this certification.  The recommendations have been tracked and their dispositions documented in RPP-RPT-50440, Rev. 1, Double-Shell Tank System Integrity Assessment Recommendations Dispositions.  Though there are additional recommendations in the supporting documents, only the recommendations from Volume 1 apply to the certification.

A key element in the performance of the initial integrity assessment was the development of a work plan for conducting the integrity assessment, RPP-17266, Rev. 2; Plan for the Development of the DST Integrity Assessment Report.  A similar work plan, RPP-RPT-57087 Double-Shell Tank System Integrity Assessment Plan (RPP-RPT-57087) has been prepared by WRPS for the second integrity assessment (refer to Attachment).  The plan delineates the activities, reviews, analyses, evaluations, and examinations necessary to support the development of the integrity assessment.
3.0
Scope
The Subcontractor shall provide engineering services of an IQRPE for the development, preparation and certification of the DST System Integrity Assessment report in accordance with the requirements of WAC 173-303-640(2), and 40 CFR 265.191.  These services shall include development and preparation of the report and supporting reports, as determined by WRPS.   WRPS shall supply all necessary support services including publication and document control, etc.

The DST System Integrity Assessment Report must be certified by an IQRPE. The IQRPE must meet the following requirements:

· A person who is licensed by the State of Washington, or a state which has reciprocity with the State of Washington as defined in RCW 18.43.100, and who is not an employee of  the owner or operator (i.e., the USDOE or WRPS) of the facility for which construction or modification certification is required.

· A qualified professional engineer is an engineer with expertise in the specific area for which a certification is sought.   
· The IQRPE shall not have participated in either the design or installation activities.  To meet the requirement for “qualified,” the IQRPE must be an engineer experienced in the design and examination of tank storage systems.  Certification by the NACE International (National Association of Corrosion Engineers [NACE]) is desirable, but not required.  The IQRPE needs to be familiar with the certification that is needed and willing to sign that the system is designed to the requirements.
The Subcontractor shall ensure DST System Integrity Assessment independence by utilizing a management chain-of-command and reporting structure that is separate from WRPS management reporting structure, and by utilizing staff with broad industrial experience applicable to this assessment.
The Subcontractor shall be responsible for managing the performance of the services including management and oversight of the work and Subcontractor personnel to ensure assignments are accomplished in an effective and efficient manner.  The Subcontractor shall assign qualified personnel to individual tasks, and cooperatively and collaboratively work with TOC in resolving and managing the review, and review findings, concerns, and issues that result from the Subcontractor’s integrity assessment.

3.1
Integrity Assessment

The Subcontractor shall perform the integrity assessment on the existing DST system.  The integrity assessment will review work performed by QII's and IQRPEs that inspected and certified project-related modifications to the DST system subject to 40 CFR 265.192 and WAC 173‑303‑640(3) requirements during the period April 1, 2006 through March 31, 2016. 

The integrity assessment will use the Code of Record current at the time the inspections and certifications were performed.  Re-evaluation of work performed during the 2006 integrity assessment and post-2006 evaluations certified by IQRPEs shall be limited to the effort necessary to ensure the inspection work complied with the 40 CFR 265.192 and WAC  173‑303‑640(3) requirements.  Other IQRPE and QII work that has been performed after the 2006 integrity assessment includes, but is not limited to:

· Design Assessment Reports

· Installation Assessment Reports

· Hose-in-Hose Transfer Line (HIHTL) Life Extension Evaluations

At the initiation of the integrity assessment, the TOC will conduct a kick-off meeting with the Subcontractor.  The Subcontractor shall submit a draft DST System Integrity Assessment Project Work Plan with the proposal for TOC review.  An example project work plan, RPP-PLAN-57087, for the integrity assessment is provided as an attachment to this SOW.

The items to be assessed shall be in accordance with WAC 173‑303‑640 for the following principal elements:

· DST system Analysis of Record;

· DST waste compatibility;

· DST system structural integrity physical examination program (e.g., ultrasonic, video examinations, and leak testing) of the DST primary tanks;

· DST system transfer pits;

· DST waste transfer system fitness-for-service program for transfer piping;

· DST waste transfer system cathodic protection.

The IQRPE shall make the following certifications:

· 40 CFR 270.11(d) Certification Statement for Interim Status

“I certify under penalty of law that this document and all attachments were prepared under my direction or supervision according to a system designed to assure that qualified personnel properly gather and evaluate the information submitted.  Based on my inquiry of the person or persons who manage the system, or those persons directly responsible for gathering the information, the information submitted is, to the best of my knowledge and belief, true, accurate, and complete.  I am aware that there are significant penalties for submitting false information, including the possibility of fine and imprisonment for knowing violations.”
· WAC 173-303-810(13)(a) Certification Statement for Final Status

“I certify under penalty of the law that this document and all attachments were prepared under my direction or supervision in accordance with a system designed to assure that qualified personnel properly gather and evaluate the information submitted.  Based on my inquiry of the person or persons who manage the system, or those persons directly responsible for gathering the information, the information submitted is, to the best of my knowledge and belief, true, accurate, and complete.  I am aware that there are significant penalties for submitting false information, including the possibility of fine or imprisonment for knowing violations.”

Integrity Assessment Exclusions

The following facilities and ancillary equipment are excluded from the DST System integrity assessment:

· The 242-A Evaporator facility. Supernatant waste feed pipelines connecting the tank 241‑AW‑02E Feed Pump Pit and slurry waste concentrate pipelines connecting the 241‑AW‑A and 241‑AW‑B valve pits to the 242‑A facility are included in the integrity assessment.

· Hose-in-hose transfer lines (HIHTL) used for single-shell tank waste retrieval operations.  The ethylene-propylene-diene monomer (EPDM) HIHTL interconnecting DSTs and the flexible EPDM pipe jumpers located in DST pump and valve pits are included in the scope of the integrity assessment, and listed on drawing H‑14‑106249, HIHTL Tracking Table.
· Pipelines which require Ecology or ORP approval before next use.  The list will be provided by the TOC.

· Pipelines identified by the TOC as requiring pressure testing before next use (i.e., “deferred use lines).  The list will be provided by the TOC.

· Pipelines and facilities for which construction or construction acceptance have not been completed.

· Air handling systems used to ventilate the DSTs and ancillary structures, including tank 241‑AZ‑301.  The liquid collection system routing the 241‑AZ‑702 ventilation system process condensate to the 241‑AZ‑301 condensate collection tank is included in the integrity assessment.

· Raw water, potable water, compressed air and other utility systems supporting the DSTs and the Waste Transfer System.

· Electrical and instrumentation circuitry except for tank and pipeline integrity cathodic protection circuitry.  The Waste Transfer System cathodic protection system is included in the integrity Assessment.

At completion of the integrity assessment the Subcontractor shall provide the DST System Integrity Assessment Report (as documented in the Master Submittal Register) that describes the evaluations performed, and provides WAC 73‑303‑810(13)(a) certification by the IQRPE supervising the integrity assessment that the double-shell tank system are fit-for-use, pursuant to WAC 173‑303‑640(3).

Attachments
· RPP-RPT-57087 Double-Shell Tank System Integrity Assessment Plan 
[image: image1.emf]RPP-PLAN-57087  Final.pdf


4.0
Submittals

In support of the work scope established in Section 3.0 above, submittals are listed on the Master Submittal Register (MSR). 

Submittals shall be provided using the TOC Incoming Letter of Transmittal (form A-6005-315).  All transmittal subject headings shall contain, at a minimum, the subcontract number, submittal number, and submittal description.

Submittals shall be provided in electronic format unless available only as a hard copy.  Electronic submittals may be sent to TOCVND@rl.gov or delivered via a WRPS designated File Transfer Protocol (FTP) site.  Electronic formats must be non-password protected in one of the following formats:

	· Microsoft® Office Compatible
	· Moving Picture Expert Group (MPEG) 

	· Portable Document Format (PDF)
	· Extensible Markup Language (XML) 

	· Tagged Image File Format (TIFF) 
	· HyperText Markup Language (HTML)

	· Graphics Interchange Format (GIF) 
	· Comma Separated Values (CSV)

	· Joint Photographic Experts Group (JPEG)
	· Text (TXT)

	· Windows Media Video (WMV) 
	


Submittals identified in Section 4.0 shall be submitted in Microsoft Office Compatible format only.  Portable Document Format shall not be used for Section 4.0 submittals.

The technical submittals include: 

      DST System Integrity Assessment Project Work Plan 
      The plan describes the Subcontractor’s approach that will be used to assess the DST system integrity consistent with 40 CFR 265.191 Subpart J and WAC 173‑303‑640(2) and considering additional guidance, as applicable, from Ecology Publication 94‑114, Guidance for Assessing and Certifying Tank Systems that Store and Treat Dangerous Waste.
In addition to describing the project approach, project controls, management, and deliverables, the project work plan will contain:
· Work Breakdown Structure and Dictionary providing the logical organization framework and defining the work content for planning and execution of the DST System Integrity Assessment, and providing the basis for reporting cost and schedule performance.
· Project Schedule illustrating the logical progression and resource loading of the DST System Integrity Assessment activities, milestones, and submittals with intended start and finish dates and activity intertie constraints, developed to the lowest level necessary to support earned value reporting. 
The RPP-PLAN-57087 describes one approach for execution of the DST System Integrity Assessment; the Subcontractor may propose alternative approaches and submittals, subject to TOC approval.

The DST System Integrity Assessment Project Work Plan [Draft] will be submitted with the proposal.

Double-Shell Tank System Integrity Assessment Report
The report will provide the integrity assessment, and the observations, recommendations and findings (if any) identified during the integrity assessment.  Observations, recommendations and findings will be described in sufficient detail to clearly indicate a resolution path if resolution is required, and will include the completion criteria that will allow closure.

The DST System Integrity Assessment Report shall include a cross-walk demonstrating how the requirements identified in the DST System Integrity Assessment Project Work Plan have been met by the assessment.  The RPP-PLAN-57087, Appendix A, Tables A-1 through A-3 lists components within the DST system that will be assessed.  These tables will be included in the report and updated with appropriate references to applicable documents, with a reference for each applicable component with regard to its assessment document, paragraph, or section.  It is intended that these tables will ultimately serve as a type of compliance matrix for the assessment of each applicable component.

It is expected that the summary report will consolidate the results of topical supporting reports, documentation, and appendices, including, but not limited to:

· DST Integrity Report evaluating changes in the double-shell tanks resulting from installations, modifications and replacements; new or changed inspection and leak detection methodology ensuring structural and leak integrity; and structural and leak integrity inspection results.

· DST Waste Compatibility Report evaluating characteristics, compatibility monitoring, methodology of managing waste characteristics affecting DST system materials, and monitoring, assessment and analysis results.

· Waste Transfer System Integrity Report evaluating changes in DST waste transfer pipelines, monitoring, leak detection, and testing methodology for ensuring structural and leak integrity, and modifications and installations that have occurred since the 2006 integrity assessment, including those installations previously certified by  QIIs and other IQRPEs.

· DST Ancillary Equipment Integrity Report evaluating inspection and leak detection methodology for ensuring structural and leak integrity of valve and pump pits associated equipment, and modifications and installations that have occurred since the 2006 integrity assessment, including those previously certified by other IQRPEs.

Alternative organization and presentation of the Double-Shell Tank System Integrity Assessment Report and topical supporting reports and additional reports, may be proposed by the Subcontractor, subject to WRPS acceptance.

DST System Integrity Assessment Submittal Review and Approval Planning Assumptions

· The Subcontractor shall plan that each topical supporting report will require preparation of both a draft report submitted for to WRPS for review; and a final, report submitted for TOC approval.  All review comments will be submitted in writing and dispositioned by the Subcontractor in writing.

· The Subcontractor shall plan that the DST System Integrity Assessment Report will require preparation of a draft report submitted to WRPS a draft report with WRPS comments incorporated submitted for DOE-ORP review; and a final, DOE‑ORP approved report for submittal to Ecology.  All review comments will be prepared by the reviewers in writing and dispositioned by the Subcontractor in writing.

· Following the DST System Integrity Assessment Report submittal to Ecology, the Subcontractor shall plan that two additional review and comment incorporation cycles will be required in order to obtain Ecology approval of the report.

The Subcontractor shall submit with their proposal any exceptions to the requirements stipulated in this SOW, including submittal dates.

Correction of Substantial Errors in Published DST System Integrity Assessment Report and Supporting Reports, Documentation and Appendices
To make necessary substantive changes to an issued DST System Integrity Assessment Report and other reports (i.e., those that affect the IQRPE’s conclusions) a supplemental report must be prepared by the IQRPE.  This process is consistent with applicable regulatory requirements provisions which provide that when an engineer reviews work done by another professional engineer, he/she must prepare a report addressing his/her findings, including supporting details.  This report would make reference to, or be attached to, the original documents reviewed by the IQRPE

5.0
Acceptance Criteria
Submittals must be formally conveyed under retrievable letter.  A registered professional engineer must stamp assessments, and all assessments shall meet the appropriate WAC requirements.

Work products and services provided must meet applicable WRPS procedures for control and review of work products.

6.0 Configuration Management and Standards

6.1
Configuration Management Requirements
New or revised Technical Documents shall be prepared in accordance with TFC-BSM-AD-STD-02, Editorial Standards for Technical Documents, and meet the document release criteria found in Table 3 of TFC‑ENG‑DESIGN‑C‑25, Technical Document Control.
Reports prepared by the Subcontractor will be controlled by WRPS upon final acceptance.

6.2 
Applicable Standards

APPLICABLE ENGINEERING CODES AND WRPSENGINEERING STANDARDS

                                                         Table 6.2-1
	
	Number
	Title

	1.
	TFC-ENG-DESIGN-C-25
	Technical Document Control

	2.
	TFC-BSM-AD-STD-02
	Editorial Standards for Technical Documents


7.0 ESH&Q Requirements

7.1 Quality Assurance Requirements
This work is designated “Enhanced Quality Assurance” (QL-3).
The Subcontractor shall have an implemented Quality Assurance Program.  The program is required to be reviewed, evaluated, and approved byWRPS.  The program shall be equivalent to the following requirements from the American Society of Mechanical Engineers, NQA-1-2008, Quality Assurance Requirements for Nuclear Facility Applications, including NQA-1a-2009 Addenda.

Note: Subcontractors with quality systems based on other recognized QA requirements or standards:  commercial nuclear industry (10 CFR 50 Appendix B), ISO 9000, DOE, or EPA practice (ANSI/ISO/ASQ ISO 14000, ANSI/ASQC E4, ANSI/NCSL Z540) may be acceptable if evaluated against the applicable work scope.
Table 7.1-1. Applicable Quality Assurance Program Requirements

	NQA-1 Criteria
	Title
	All Sections
	Specific Sections

	Part I, Req. 1
	Organization
	
	100, 200

	Part I, Req. 2
	Quality Assurance Program
	
	100, 200, 500

	Part I, Req. 3
	Design Control
	N/A
	

	Part I, Req. 4
	Procurement Document Control
	
	100, 200 (except 206, 207)

	Part I, Req. 5
	Instructions, Procedures, and Drawings
	X
	

	Part I, Req. 6
	Document Control
	
	100, 200

	Part I, Req. 7
	Control of Purchased Items and Services
	
	100, 200

	Part I, Req. 8
	Identification and Control of Items
	N/A
	

	Part I, Req. 9
	Control of Processes
	N/A
	

	Part I, Req. 10
	Inspection
	N/A
	

	Part I, Req. 11
	Test Control
	
	100, 400

	Part I, Req. 12
	Control of Measuring and Test Equipment
	N/A
	

	Part I, Req. 13
	Handling, Storage, and Shipping
	N/A
	

	Part I, Req. 14
	Inspection, Test, and Operating Status
	N/A
	

	Part I, Req. 15
	Control of Nonconforming Items
	N/A
	

	Part I, Req. 16
	Corrective Action
	X
	

	Part I, Req. 17
	Quality Assurance Records
	
	100, 200, 300

	Part I, Req. 18
	Audits
	N/A
	

	Part II, Sub Part 2.2
	Quality Assurance Requirements for Packaging, Shipping, Receiving, Storage, and Handling of Items for Nuclear Power Plants.
	N/A
	

	Part II, Sub Part 2.4
	Installation, Inspection, and Testing Requirements for Power, Instrumentation, and Control Equipment
	N/A
	

	Part II, Sub Part 2.7**
	Computer Software for Nuclear Facility

Applications **
	N/A
	

	Part II, Sub Part 2.8
	Installation, Inspection, and Testing of Mechanical Equipment and Systems
	N/A
	

	Part II, Sub Part 2.18
	Maintenance
	N/A
	

	Part III, Sub Part 3.1
	Quality Assurance Programs
	N/A
	

	Part III, Sub Part 3.2
	Quality Assurance Programs
	N/A
	

	Part III, Sub Part 3.3
	Collection of Scientific And Technical

Information For Site Characterization of High-Level Nuclear Waste Repositories
	N/A
	


** Required for procurements involving the development, procurement, maintenance, and/or use of computer programs or software used in support of the design, modification, operation, and maintenance of facilities, or systems, structures, and components
7.1.1 Supplier Quality Assurance Program

The Subcontractor’s Quality Assurance Program shall be subject to review at all times, including prior to award.

7.1.2 Supplier Quality Assurance Program Changes

The Subcontractor shall, during the performance of this subcontract, submit proposed changes to their approved quality assurance program to the WRPS Buyer for review and concurrence prior to implementation.
7.1.3 Quality Assurance Oversight


TOC personnel will co-ordinate with the supplier to conduct scheduled and periodic oversight of activities or products associated with this scope of work.

Document Control

The DST System Integrity Assessment Report and supporting reports will be submitted to Ecology for its review and/or approval.  If Ecology requires changes to draft or final reports, it shall be the Subcontractor’s responsibility to make the necessary corrections and reissue the reports on a time and material cost basis.

7.2 Price-Anderson Amendments Act Requirements: 
This 7.2 section and the General Provisions Article 2.11 entitled, Price-Anderson Amendments Act (PAAA), are both determined to be N/A.
7.3 Special ESH&Q Requirements
Preliminary hazard assessment PHA ID: 32 is to be used for general office duties performed in TOC-controlled office facilities and/or observations/walkthroughs in tank farm non-radiological and radiologically controlled areas, including soil contamination areas and buffer areas, requiring a General (Not Specific) Radiological Work Permit (RWP) only.  Observation activities only are allowed; no hands-on work activities may be performed.  No ladder/scaffolding access is allowed.  Prior to performing any other activities, a job hazard analysis (JHA) must be completed to cover the activities to be performed.  The JHA must be approved by a TOC Safety Representative.

8.0 Verification/Hold Points

Any verification and/or hold points related to Subcontractor’s work will be identified by the TOC.

9.0
Reserved

10.0
Work Location/Potential Access Requirements

Work will be predominantly performed at the Subcontractor’s facilities with Hanford site visits required for coordination activities.  The Subcontractor must be prepared to make routine visits to Hanford Site locations (e.g., 2440 Stevens Center, 200 East/West Area, etc.).  The Subcontractor shall be required to maintain a local office within 70 miles of the Hanford Site 200‑East Area for performing the integrity assessment.

If significant portions of the assessment are being conducted away from the Hanford Site, the Subcontractor will make reasonable office accommodations available for use by TOC when TOC’s presence is required at offsite location.

11.0
Training
Hanford General Employee Training (HGET) is mandatory for work on the Hanford Site.  Tank Farm facility specific training (e.g. TFC-HGET) and all training necessary for escorted access into radiologically-controlled areas shall be completed as required. Persons accessing the Tank Farms under this work statement shall meet the requirements of TOC‑ESHQ‑RP_ADM‑C‑15 Entry and Exit Controls.

12.0
Qualifications
Subcontractor personnel shall have all appropriate training, experience, qualification and/or certification(s) to perform DST system integrity assessment activities as required in this SOW.  The documentation/certification of personnel qualifications will be submitted per the MSR.  

The IQRPE and other staff proposed for the work described in this work statement shall be United States Citizens and shall be capable of obtaining a U.S. Department of Energy work approval "0" security clearance.

The IQRPE and the subject matter experts combined must have had specialized training and/or experience sufficient to perform the following:

· Recognize signs of past or potential tank system failure during the intended operating life of the DSTs and the DST system.

· Assess and interpret information on the dangerous waste stored in the DST system and the waste compatibility with the materials used for the DSTs, auxiliary facilities, and the piping system.

· Evaluate application and assess the adequacy of various nondestructive examination methods/techniques.

· Identify possible corrosion mechanisms and possess a comprehensive understanding of corrosion mitigation techniques.

· Provide a comprehensive understanding of the application of analytical methods for predicting life expectancy of dangerous waste tanks and piping systems.

12.1
Independent Qualified Registered Professional Engineer (IQRPE)
In accordance with WAC 173‑303, an Independent Qualified Registered Professional Engineer is a person who is licensed by the state of Washington, or a state which has reciprocity with the state of Washington as defined in RCW 18.43.100, and who is not an employee of the owner or operator of the facility for which certification is required.  A qualified professional engineer is an engineer with expertise in the specific area for which a certification is given.

The IQRPE cannot have worked for WRPS for a period of one year prior to undertaking the review of TOC tank integrity work.  The IQRPE shall not have participated in either the design or installation activities of the DST system.  To meet the requirement for “qualified,” the IQRPE must be an engineer experienced in the design and examination of tank storage systems.  Certification by NACE International, formerly the National Association of Corrosion Engineers (NACE) is desirable, but not required.

The IQRPE shall have a minimum of 15 years’ experience in dangerous waste tank system design, fabrication, construction, corrosion, and installation.  

12.2
Subject Matter Experts

Subject Matter Experts are individuals serving as senior technical advisors that possess unique experience in specific technical fields and are uniquely qualified to review, interpret, and/or clarify specific technical issues.  These individuals typically possess advanced degrees in a technical field and must have greater than 15 years of experience.  Typically, these individuals are used to supplement the activities of IQRPE in specialty areas such as metal corrosion and regulatory compliance.

Corrosion Expert:  A person who, by reason of his knowledge of the physical sciences and the principles of engineering and mathematics, acquired by a professional education and related practical experience, is qualified to engage in the practice of corrosion control on buried metal piping systems and metal tanks.  Such a person must be certified as being qualified by NACE or be a registered professional engineer who has certification or licensing that includes education and experience in corrosion control on buried or submerged metal piping systems and metal tanks.

12.3
Project Manager
The Project Manager is responsible for management and execution of the DST System Integrity Assessment in accordance with the requirements and standards identified within the subcontract.  The minimum qualifications include a Bachelor’s Degree in Engineering and 12 or more years of related experience.

12.4
Registered Professional Engineer
A Registered Professional Engineer is certified by the State of Washington or a state which has reciprocity with the state of Washington as defined in RCW 18.43.100 as a Professional Engineer.  Subcontractor individuals must have and maintain a current certification during subcontract performance.  The proposal shall provide evidence of possessing a current and valid certificate of authorization to practice engineering in the State of Washington in accordance with WAC 196‑25‑005 Businesses that must be authorized by the board.

12.7
B.S. Degreed Engineer

A B.S. Degreed engineer provides support and works under the direct supervision of the Registered Professional Engineer and/or the IQRPE, and would not have signature authority.  Minimum qualification is a Bachelor of Science Degree in Engineering/Science.
12.8
Qualified Independent Inspector
An independent inspector who supports the IQRPE’s certification that installation of new or modifications to existing tank system components has been inspected as required by WAC 173‑303‑640(3) Tank systems:  Design and installation of new tank systems or components before covering, enclosing, or placing them in use in accordance with regulations in 40 CFR 265.192 and WAC 173‑303‑640(3).  The QII must meet the qualifications and training requirements established in TOC procedure TFC‑ESHQ‑Q_INSP‑C‑01 Control of Inspections for the inspection to be performed.
13.0
Special Requirements

 Currently, entry to the Tank Farms radiological areas requires Rad Worker II Training, physical exam, and a mask fit qualification and training for both air purifying respirators and for fresh air breathing systems.  Training necessary for escorted access into radiological areas shall be completed as required to support the DST system integrity assessment.

13.1
Use of Government Vehicles

There is no anticipated need for any Subcontractor employees to use a Government-furnished vehicle in the performance of this SOW.  The Subcontractor’s employees, therefore, are specifically prohibited from driving any Government-furnished vehicles unless this SOW is formally so modified by the parties and a copy of any applicable driver’s license provided to the Buyer’s Technical Representative (BTR).

13.2
Government Property

Except as noted below, the Subcontractor will not be provided any Government-owned property.

13.3 Personal Protective Equipment

When required by the TOC to perform work duties, the TOC will provide Subcontractor personnel with the appropriate Personal Protective Equipment (PPE) such as hard hats and non-prescription safety glasses/goggles. The Subcontractor shall be responsible for providing any personal-wear items such as prescription safety glasses, inclement weather clothing, and footwear appropriate for work locations(s) (e.g. ankle top leather/Protective boots meeting ASTM F2413-05 or ANSI Z41 PT99) required for adherence to the TOC safety requirements.

13.4
Cellular Telephones

The Subcontractor shall provide their employees with a cellular telephone.  Any charges for cellular telephone use shall be borne by the Subcontractor and not billed directly to the TOC under the Subcontract.

14.0
Reporting/Administration
· The Subcontractor shall submit weekly progress reports electronically, and as requested to the TOC's DST Integrity Program Manager and to the DST System Integrity Assessment Technical Point of Contact.

· The IQRPE shall attend DST Integrity Program meetings in the 200-East Area, as requested. 

· The IQRPE shall participate in resolution of technical issues affecting the DST System Integrity Assessment progress.  Resolution meetings will occur in 200-East Area, the  1100-Area, or at the Subcontractor's local office, as required.

· The Subcontractor shall invoice costs monthly and submit 70% spent notification to the Buyer and/or the BTR.  

· Customer meetings are scheduled to occur weekly unless a change in frequency is requested by the TOC.

· Monthly schedule and cost performance reports will be submitted consistent with the TOC earned value management system requirements.

15.0
Workplace Substance Abuse Program Requirements
A Workplace Substance Abuse Program is not required for this SOW.
� EMBED AcroExch.Document.7  ���
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EXECUTIVE SUMMARY 


This document is a work plan for the development of the second Hanford double-shell tank
1
 


(DST) system integrity assessment report under the existing tank system requirements for a 


treatment, storage, and disposal (TSD) facility under the Resource Conservation and Recovery 


Act of 1976 (RCRA).
2
  The DSTs and ancillary equipment are considered a TSD unit under 


regulations stemming from RCRA.  Configuration and operation of these facilities is regulated 


under Title 40, Code of Federal Regulations, Part 265 (40 CFR 265), Subpart J,
3
 incorporated 


by reference in Washington Administrative Code (WAC) 173-303-400(3).
4
 


The WAC 173-303-640(2)(e)
5
 regulations require periodic integrity assessments of tank 


systems that store mixed radioactive and hazardous waste and a determination by an Independent 


Qualified Registered Professional Engineer (IQRPE) as to whether the tank system is leak-tight, 


with adequate integrity and otherwise fit for use over the projected life of the DST system.  The 


DSTs are expected to operate under the 40 CFR 265 Subpart J standards during the time of the 


integrity assessment activities; however, this integrity assessment must satisfy both sets of 


requirements, as the projected life of the tank system likely will extend into the time period 


where WAC 173-303-640(2)(e) applies. 


The Washington River Protection Solutions, LLC (WRPS) DST Integrity Project implements 


controls and inspections to ensure DST system integrity is maintained throughout the River 


Protection Project (RPP) mission.  In fiscal year (FY) 2008, the DST Integrity Project completed 


the field work and documented the integrity assessment of the DST system and ancillary 


equipment to meet Milestone 48-14 of the Hanford Federal Facility Agreement and Consent 


Order – Tri-Party Agreement
.6


  In 2008, an IQRPE certified this assessment and provided 


recommendations for future integrity work, including another IQRPE assessment after 10 years, 


in RPP-28538, Volume 1: IQRPE Double-Shell Tank System Integrity Assessment Report, 


HFFACO M-48-14.
7
 


The requirement for IQRPE services is established in WAC 173-303, as documented within this 


plan.  This plan identifies the IQRPE work activities that are required for the second periodic 


IQRPE DST system integrity assessment.  Previous integrity assessments will be used and 


referenced when possible.   


                                                 
1
 The double-shell tank is not a double-wall tank but a tank within a concrete secondary containment with a 


liner (see Appendix A for details). 
2
  Resource Conservation and Recovery Act of 1976, as amended, 42 USC 6901, et seq. 


3
  40 CFR 265, “Interim Status Standards for Owners and Operators of Hazardous Waste Treatment, Storage, 


and Disposal Facilities,” Subpart J, “Tank Systems,” Code of Federal Regulations, as amended, U.S. Government 


Printing Office, Washington, D.C. 
4
  WAC 173-303-400, “Dangerous Waste Regulations,” Section 400, “Interim Status Facility Standards,” 


Washington Administrative Code, as amended, Washington State Department of Ecology, Olympia, Washington. 
5
  WAC 173-303-640, “Dangerous Waste Regulations,” Section 640, “Tank Systems,” Washington 


Administrative Code, as amended, Washington State Department of Ecology, Olympia, Washington. 
6
  Ecology, EPA, and DOE, 1989, Hanford Federal Facility Agreement and Consent Order – Tri-Party 


Agreement, as amended, Washington State Department of Ecology, U.S. Environmental Protection Agency, and 


U.S. Department of Energy, Olympia, Washington. 
7
 RPP-28538, 2008, Volume 1: IQRPE Double-Shell Tank System Integrity Assessment Report, HFFACO M-


48-14, Rev. 5, CH2M HILL Hanford Group, Inc., Richland, Washington. 
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The workscope covered under this plan includes the IQRPE work tasks for the following 


principal elements: 


• Structural Analysis of Record for the tanks within the DST system 


• DST waste compatibility 


• DST system structural integrity physical examination program (e.g., ultrasonic, video 


examinations, and leak testing) of the DST primary tanks 


• DST system transfer pits 


• DST waste transfer system fitness-for-service program for transfer piping. 
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1.0 INTRODUCTION AND BACKGROUND 


The Hanford double-shell tank (DST) and ancillary equipment are considered a treatment, storage, 


and/or disposal (TSD) unit, referred to as the DST system, under regulations stemming from 


the Resource Conservation and Recovery Act of 1976 (RCRA).  The DST system is designated 


as an existing tank system.  To comply with the RCRA requirements for an existing tank system, 


implemented in Washington State under the Washington Administrative Code (WAC), 


Chapter 173-303, “Dangerous Waste Regulations,” an integrity assessment is required. 


An assessment of the DST system integrity was completed in March 2008 by an Independent 


Qualified Registered Professional Engineer (IQRPE) (RPP-28538, Volume 1: IQRPE Double-


Shell Tank System Integrity Assessment Report, HFFACO M-48-14).  In conducting this 


evaluation, the IQRPE reviewed documentation pertaining to DST system integrity and prepared 


several supplemental reports to document this evaluation.  Table 1-1 lists the IQRPE reports 


prepared to support the RPP-28538 DST system integrity assessment completed in 2008. 
 


Table 1-1. Double-Shell Tank Integrity Reports Prepared in 2008 


by the Independent Qualified Registered Professional Engineer 


Document/ 
Rev No.


a 
Date of 


Publication
b 


Document Title Description 


RPP-28538, 


Rev. 5 


12/02/2008 Volume 1: IQRPE Double-Shell Tank 


System Integrity Assessment Report, 


HFFACO M-48-14 


Provides top-level documentation of the 


integrity assessment for the DST system 


at Hanford 


RPP-27591, 


Rev. 1 


9/17/2007 Volume 2: IQRPE DST System Integrity 


Assessment – Pipeline Integrity 


Contains design and condition 


assessment of the transfer lines 


RPP-25153, 


Rev. 1 


9/17/2007 Volume 3: IQRPE DST System Integrity 


Assessment – Waste Compatibility 


Assesses the compatibility of material in 


contact – or potentially in contact – with 


the tank farms dangerous wastes 


RPP-25299, 


Rev. 1 


9/17/2007 Volume 4: IQRPE DST System Integrity 


Assessment – Cathodic Protection for 


DST Transfer Lines 


Assesses the cathodic protection systems 


in the tank farms 


RPP-27097, 


Rev. 1 


9/17/2007 Volume 5: IQRPE DST System Integrity 


Assessment – Waste Transfer Line 


Encasement Integrity Technology Study 


Contains a study of the feasible methods 


of assessing buried transfer lines for the 


purposes of future assessments 


RPP-22604, 


Rev. 1 


9/17/2007 Volume 6: IQRPE DST System Integrity 


Assessment – Evaluation and 


Documentation of DST Secondary 


Liner Issues  


Provides documentation of issues raised 


early in the assessment regarding the 


design of the secondary liners of the 


DSTs 


RPP-20556, 


Rev. 1 


9/17/2007 Volume 7: IQRPE DST System Integrity 


Assessment – Evaluation of the Dome 


Load Program for Double Shell Tanks  


Documents the assessment of the tank 


farms dome load management program 


a
  Full references are provided in Section 7.0. 


b
  Most recent date of publication (Revision 0 was published in 2006).   


DST = double-shell tank. 


HFFACO = Hanford Federal Facility Agreement and Consent Order. 


IQRPE = Independent Qualified Registered Professional Engineer. 
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The initial assessment for the DST system was fulfilled when Tri-Party Agreement (TPA) 


(Ecology et al. 1989) milestone M-48-14, “Submit Written Integrity Report for the Double-Shell 


Tank System,” was completed in 2006.  Periodic integrity assessments are required for TSD 


units that will continue to operate.  The DST System Integrity Assessment Report (DSTAR) was 


updated through 2008 to include comments and to account for additional certification of 


transfer equipment.  The actions taken to close the 78 recommendations made in these 


reports are documented in RPP-RPT-50440, 2006 Double-Shell Tank Integrity Assessment 


Recommendation Dispositions.  The upcoming assessment will take into consideration (i.e., 


take credit for) all IQRPE integrity assessments performed since 2008, and the plan is to use a 


tailored approach to performing this assessment. 


1.1 PURPOSE AND SCOPE 


The purpose of this plan is to define the activities, reviews, analyses, and evaluations necessary 


to support the IQRPE preparation of the DSTAR to be issued to the Washington State Department 


of Ecology (Ecology) on or before March 31, 2016.  This assessment will be the second IQRPE 


DSTAR, the first having been completed on March 31, 2006 (Schepens 2006). 


The 2016 IQRPE DSTAR will review work performed by other IQRPEs to ascertain what 


reviews have been performed.  Evaluations will be performed only as necessary to validate 


methods and not to prepare baseline requirements for design, installation, testing, or monitoring.  


The scope of the IQRPE review includes the following (excerpts from 40 CFR 265.191, 


“Assessment of Existing Tank System’s Integrity”): 


• Determine that the tank system is not leaking or is unfit for use. 


• Determine that the tank system is adequately designed and has sufficient structural 


strength and compatibility with the waste(s) to be stored or treated to ensure that it will 


not collapse, rupture, or fail.  At a minimum, this assessment must consider the 


following:  


– Design standard(s), if available, according to which the tank and ancillary equipment 


were constructed 


– Hazardous characteristics of the waste(s) that have been or will be handled 


– Existing corrosion protection measures 


– Documented age of the tank system, if available (otherwise, an estimate of the age) 


– Results of a leak test, internal inspection, or other tank integrity examination. 


The scope of the IQRPE review addresses the current state of the DST system integrity with 


respect to leaks and structural soundness.  It is not a review of future program plans or an 


estimate of remaining useful life.  The assessment provides review of analyses done since 2008 


or it may recommend additional analysis, but the scope does not primarily require new analysis 


of components or reevaluation of prior IQRPE work.  The assessment will address data available 


through September 30, 2015.  The scope of the assessment includes the DSTs and the related pits 


and transfer piping, as described in Appendix A.   
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The following facilities and equipment are excluded from the DST integrity assessment: 


• The 242-A Evaporator facility – Supernatant waste feed pipelines connecting the tank 


241-AW-02E feed pump pit and slurry waste concentrate pipelines connecting the 


241-AW-A and 241-AW-B valve pits to the 242-A Evaporator facility are included in the 


integrity assessment. 


• Hose-in-hose transfer lines used for single-shell tank waste retrieval operations.  The 


ethylene propylene diene monomer (EPDM) hose-in-hose transfer lines connecting DSTs 


and flexible EPDM pipe jumpers located in DST pump and valve pits are included in the 


scope of the integrity assessment and listed on drawing H-14-106249, “HIHTL Tracking 


Table.” 


• Pipelines that require Ecology or U.S. Department of Energy (DOE) Office of River 


Protection (ORP) approval before next use. 


• Pipelines that the 2006 DST integrity assessment identified as requiring pressure testing 


before next use. 


• Pipelines and facilities for which construction or construction acceptance have not been 


completed. 


• Air handling systems used to ventilate the DSTs and ancillary structures, including 


Tank AZ-301.  The liquid collection system routing the 241-AZ-702 ventilation system 


process condensate to the 241-AZ-301 condensate collection tank is included in the 


integrity assessment. 


• Raw water, potable water, compressed air, and other utility systems supporting the DSTs 


and the waste transfer system (WTS). 


• Electrical and instrumentation circuitry except for tank and pipeline integrity protection 


circuitry.  The WTS cathodic protection system is included in the DST integrity 


assessment. 


This plan supports the integrity assessment requirements for the continued operation of the 


DST system and the anticipated future permitting process under the Hanford Facility RCRA 


permit.  The assessment is being completed on DSTs on the Hanford Site for the owner, DOE. 


1.2 BACKGROUND 


The mission of the DOE River Protection Project (RPP) is to store, retrieve, treat, and dispose of 


Hanford tank mixed waste in an environmentally sound, safe, and cost-effective manner 


(DOE/ORP-2000-10, River Protection Project Mission Analysis and Requirements Report).  The 


RPP mission requires providing and maintaining adequate tank capacity for waste storage and 


waste feed delivery.  Thus, functional waste storage and transfer facilities are a key asset for 


the RPP.  The operation and maintenance of the DST system is performed under contract to ORP 


by Washington River Protection Solutions, LLC (WRPS). 
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The DST system consists of 27 DSTs and ancillary equipment (e.g., transfer piping, fittings, 


flanges, valves, and pumps used to distribute, meter, or control the flow of dangerous waste).  


The DST system tanks, pipelines, and ancillary equipment are listed in Appendix A.  The active 


lines and jumpers change over time.  The active portions of the WTS are maintained in 


RPP-RPT-52790, Tank Farm Waste Transfer System Fitness-for-Service Annual Status Report, 


and include: 


• The double-wall transfer routes (below-ground, metallic primary pipe, and encasement) 


• The metallic jumper systems in the pump pits, valve pits, and portable valve boxes 


related to DST transfer systems 


• Transfer pump discharge piping and the portion of droplegs above the tank risers. 


The cathodic protection system scope is maintained in RPP-RPT-54152, System Design 


Description of Double-Shell Tank Cathodic Protection System. 


IQRPE analyses of various DST system components were performed after the 2008 IQRPE 


assessment.  Table B-1 of Appendix B lists the reports prepared after the 2008 revision of the 


IQRPE assessment that may be reviewed during the 2016 DST system integrity assessment.  Any 


additional reports prepared subsequent to issuance of this plan will be provided to the IQRPE 


during the assessment.  This DST system assessment will take into consideration all relevant 


IQRPE assessments than have been performed since the 2008 revision of RPP-28538. 


1.3 RESOURCE CONSERVATION AND RECOVERY ACT APPLICATION TO THE 


DOUBLE-SHELL TANK SYSTEM 


The DST system is considered an active TSD unit under WAC 173-303, stemming from RCRA 


requirements.  The RCRA requirements led to promulgation of regulations in Title 40, Code of 


Federal Regulations Part 265, “Interim Status Standards for Owners and Operators of 


Hazardous Waste Treatment, Storage, and Disposal Facilities” (40 CFR 265), to specify the 


configuration and interim status operation under 40 CFR 265, Subpart J, “Tank Systems.”   


Washington State is a fully authorized state under RCRA, with an authorized RCRA program 


included in the Revised Code of Washington, Chapter 70.105, “Hazardous Waste Management 


Act of 1976” (RCW 70.105).  The implementing regulations for RCW 70.105 are provided in 


WAC 173-303. 


Interim status requirements are in WAC 173-303-400, “Interim Status Facility Standards.”  


40 CFR 265 Subpart J is incorporated by reference in WAC 173-303-400(3)(a) and is modified 


by WAC 173-303-400(3)(b) and WAC 173-303-400(3)(c)(ix).  The 40 CFR 265 Subpart J 


regulations are authorized for use at Hanford through the Hanford Facility RCRA permit 


WA7 89000 8967, Hanford Facility Resource Conservation and Recovery Act Permit, 


Dangerous Waste Portion, Revision 8C, Permit Condition I.A. 


These regulations require integrity assessments of tank systems that store dangerous waste and 


require a determination by an IQRPE as to whether the tank system is fit for use.  Completion of 


the IQRPE integrity assessments beginning in 2006 (see Table 1-1) for the DST system satisfied 


TPA Milestone M-48-14 (Lyons 2006). 
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1.4 DOUBLE-SHELL TANK FARM SYSTEM DEFINITION 


The DST system consists of 27 sound DSTs and supporting ancillary equipment to support the 


transfer of waste into the DST system, amongst the tanks in the system, and to waste treatment 


facilities in the future.  The ancillary equipment includes numerous valves, transfer line 


connections, transfer pumps, process lines, and drain lines required for tank farms operations. 


Appendix A lists components within the DST system that will be assessed.  These tables will be 


included in the 2016 IQRPE DSTAR and updated with appropriate references to applicable 


documents, with a reference for each applicable component with regard to its assessment 


document, paragraph, or section.  It is intended that these tables will ultimately serve as a type of 


compliance matrix for the assessment of each applicable component. 


1.4.1 Double-Shell Tank Farm Construction 


Six DST farms were constructed over a period of roughly 18 years (from 1968 to 1986), with a 


design life of 20 to 50 years.  Figure 1-1 shows the configuration of a typical DST. 


 


Figure 1-1. Typical Double-Shell Tank Configuration 
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Table 1-2 summarizes the construction dates of the sound DSTs, year of initial service, and 


expected service life at time of construction.  One DST, Tank 241-AY-102 (referred to hereafter 


as Tank AY-102), has leaked, is currently unfit-for-service, and is not part of this assessment. 


Table 1-2. Double-Shell Tank Construction and Age as of 2014 


Tank Farm 
Number of 


Tanks 
Construction 


Period 
Construction 


Project 
Initial 


Operation 
Service 


Life 
Current 


Age 


AY 1 1968 – 1970 IAP-614 1971 40 43 


AZ 2 1970 – 1974 HAP-647 1976 20 38 


SY 3 1974 – 1976 B-101 1977 50 37 


AW 6 1976 – 1979 B-120 1980 50 34 


AN 7 1977 – 1980 B-130, B-170 1981 50 33 


AP 8 1982 – 1986 B-340 1986 50 28 


Total 27  


 


The construction history of the various DSTs has been reviewed.  These reviews were prompted 


by construction issues identified during the formal leak assessment for Tank AY-102, which is 


documented in RPP-ASMT-53793, Tank 241-AY-102 Leak Assessment Report.  The following 


reports document the construction history reviews: 


• RPP-RPT-54817, 241-AY-101 Tank Construction Extent of Condition Review for Tank 


Integrity 


• RPP-RPT-54818, 241-AZ Tank Farm Construction Extent of Condition Review for Tank 


Integrity 


• RPP-RPT-54819, 241-SY Tank Farm Construction Extent of Condition Review for Tank 


Integrity 


• RPP-RPT-55981, 241-AW Tank Farm Construction Extent of Condition Review for Tank 


Integrity 


• RPP-RPT-55982, 241-AN Tank Farm Construction Extent of Condition Review for Tank 


Integrity 


• RPP-RPT-55983, 241-AP Tank Farm Construction Extent of Condition Review for Tank 


Integrity. 


The DSTs were designed such that any potential leaks could be detected.  Leaking waste would 


be held in the secondary containment, allowing for corrective action before there could be any 


release of waste to the environment. 
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2.0 PROJECT APPROACH 


The IQRPE will assess the DST system integrity by documenting the information gathered for 


the DST system to meet the requirements identified in Section 1.3.  These regulatory 


requirements apply to an integrity assessment of an existing tank system.  This plan describes 


those documents, reviews, evaluations, studies, and other applicable data necessary to satisfy the 


tank integrity regulations set forth in Section 1.3. 


The compliance matrix included in Appendix C is used to ensure that the regulations identified 


in Section 1.3 are met.  The matrix will be revised to reference applicable documents and then 


be included as an appendix to the 2016 IQRPE DSTAR.  The matrix will ultimately provide a 


summary assessment of compliance, including cross-reference to the document or documents 


that demonstrate meeting the requirements. 


A proposed set of tasks were identified to support the development of this plan.  A detailed list of 


the IQRPE activities to be performed for the IQRPE DST system integrity assessment is included 


in Appendix D. 


2.1 STRUCTURAL EVALUATIONS AND LOADING CONDITIONS 


The IQRPE will assess structural evaluations and loading conditions processes and conclusions.  


A detailed list of the IQRPE activities to be performed for the 2016 IQRPE DST integrity 


assessment is included in Appendix D. 


The DSTs were designed and constructed to maintain structural stability under a variety of load 


conditions.  These loads include dead loads, hydrostatic pressure, soil pressure, soil overburden, 


equipment loads, thermal loads, positive and negative differential pressure loads, live loads, and 


earthquake loads.  These calculations were originally done in support of the design and 


construction of the DSTs, but DOE considered it prudent to update the design and seismic 


guidelines for existing tanks to ensure compliance with current requirements. 


The 2008 IQRPE assessment included a DST Analysis of Record (AOR) for the thermal and 


operating loads and seismic loads, which is documented in RPP-RPT-28968, Hanford Double-


Shell Tank Thermal and Seismic Project – Summary of Combined Thermal and Operating Loads 


with Seismic Analysis.  Finite element analysis models (ANSYS
1
 and Dytran


2
) were used to 


represent structural features and to calculate stresses at representative locations.  These models 


include soil-structure interactions, concrete degradation and creep, and simulated worst-case 


operational cycling to provide the ability to verify structural adequacy either for purposes of 


controlling loads on tanks or to estimate tank life expectancy as affected by degraded geometry 


or material properties. 


                                                 
1
  ANSYS is a registered trademark of ANSYS, Inc., Canonsburg, Pennsylvania. 


2
  Dytran is a trademark of MSC.Software Corporation, Santa Ana, California. 
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2.2 CORROSION AND AGING EVALUATIONS 


The IQRPE will assess DST system corrosion and aging evaluations.  The DSTs contain mixed 


waste, which consists of supernatant, saltcake, and sludge.  This waste was generated from the 


reprocessing of nuclear fuel and from follow-on waste management practices.  A detailed list of 


the IQRPE activities to be performed for the 2016 IQRPE DST integrity assessment is included 


in Appendix D. 


2.2.1 Corrosion 


In addition to the chemistry control program, the IQRPE will assess corrosion by reviewing the 


results of nondestructive examinations of the DST primary tanks and the secondary liners, waste 


transfer piping, and concrete pits and pit liners to detect corrosion or other degradation effects 


that may be occurring.  In-tank corrosion monitoring looks for indications of incipient corrosion 


from in-tank sensors and provides for data correlation between laboratory testing parameters and 


actual tank chemistry environments. 


2.2.2 Aging Mechanisms 


The numerous methods of degradation can reduce the integrity of carbon steel and concrete 


structures.  For the primary tank and pipes and secondary containments, the primary types of 


degradation that can occur include: 


• Thinning of the steel walls by general corrosion that could lead to structural failure 


• Pitting of the walls that could lead to through-wall leaks 


• Stress corrosion cracking and fatigue-induced flaw growth that could lead to through-


wall leaks 


• Liquid-air interface corrosion that could lead to accelerated thinning and pitting of the 


tank wall at an existing or previous waste surface. 


2.3 LEAK INTEGRITY INSPECTIONS 


A detailed list of the IQRPE activities to be performed for the 2016 IQRPE DST integrity 


assessment is included in Appendix D. 


The DST system has undergone various inspections to assess the integrity of the components.  


These inspections range from visual and ultrasonic inspections of the DST primary vessel wall to 


visual inspections of the concrete pit liners.  The various types of inspections include: 


• Visual examination of the annulus space, which allows inspection of the DST primary 


tank outer wall and the secondary liner inner wall 


• Ultrasonic examination of the DST primary wall 


• Ultrasonic examination of the DST secondary liner 


• DST concrete shell dome loading survey and settlement measurements 


• Hydrostatic leak testing of DST transfer piping primary pipes 


• Pneumatic leak testing of DST transfer piping secondary encasements 


• Inspection of the transfer pipe encasement cathodic protection systems 


• Visual inspection of the concrete pump and valve pit liner systems. 
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2.4 WASTE COMPATIBILITY EVALUATIONS 


The IQRPE will assess waste compatibility evaluations, processes, and the conclusions.  A 


detailed list of the IQRPE activities to be performed for the 2016 IQRPE DST integrity 


assessment is included in Appendix D. 


2.5 FITNESS FOR SERVICE 


The IQRPE will assess conclusions and methodologies presented by the WRPS Fitness-for-


Service (FFS) Program for the DST WTS piping.  The IQRPE activities to be performed for the 


2016 IQRPE DST integrity assessment are described in Section 5.2, with corresponding tasks 


identified in Appendix D. 


2.6 DOUBLE-SHELL TANK INTEGRITY ASSESSMENT REPORT CONTENT 


The content of the 2016 IQRPE DSTAR will be based on the requirements identified in 


Section 1.3, and those subjects deemed necessary by the IQRPE to meet the repeat assessment 


requirements to facilitate certification of the report.  The compliance matrix in Appendix C is 


used to ensure that this plan meets the applicable requirements.  The matrix will be revised to 


reference applicable documents and then be included as an appendix to the 2016 IQRPE 


DSTAR.  The matrix will ultimately provide a summary assessment of compliance, including 


cross-reference to the document or documents that demonstrate meeting the requirements. 


A detailed list of the IQRPE activities to be performed for the 2016 IQRPE DST integrity 


assessment is included in Appendix D. 


2.7 INTEGRITY ASSESSMENT REPORT DEVELOPMENT 


The IQRPE integrity assessment will be performed by addressing each task identified within this 


plan and then generating a final 2016 IQRPE DSTAR for release to Ecology by March 31, 


2016.  A detailed list of the IQRPE activities to be performed for the 2016 IQRPE integrity 


assessment is included in Appendix D. 


By the time the 2016 IQRPE DSTAR is issued, a number of other DST system inspection 


reports and other assessments will have been issued covering current, planned activities in the 


DST system.  Each of these reports will need to be evaluated and activities identified, if 


necessary, which will enable those reports to be retroactively certified along with the issuance of 


the final DSTAR. 


2.8 INTEGRITY ASSESSMENT REPORT CERTIFICATION 


At the conclusion of the 2016 IQRPE integrity assessment, the IQRPE may choose to certify the 


integrity of the DST system in part or in its entirety.  In compliance with both the interim status 


regulations and final status regulations discussed in the Executive Summary and Section 1.3, the 


IQRPE will be required to maintain a direct supervisory role over the development of the IQRPE 


DSTAR or any other document the IQRPE is required to certify with the professional engineer’s 


stamp/seal.  In addition, the IQRPE DSTAR bears the stamp of the IQRPE, since it was prepared 


using qualitative engineering judgment and specifies engineering related criteria in accordance 


with the prevailing laws related to registered professional engineers in Washington State. 
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The following certification language from both WAC 173-303-810(13)(a) and 40 CFR 270.11(d) 


must be used. 


The certification language in WAC 173-303-810(13)(a) states: 


I certify under penalty of law that this document and all attachments were prepared 


under my direction or supervision in accordance with a system designed to assure that 


qualified personnel properly gather and evaluate the information submitted.  Based on 


my inquiry of the person or persons who manage the system, or those persons directly 


responsible for gathering the information, the information submitted is, to the best of my 


knowledge and belief, true, accurate, and complete.  I am aware that there are significant 


penalties for submitting false information, including the possibility of fine and 


imprisonment for knowing violations. 


The certification language in 40 CFR 270.11(d) states: 


I certify under penalty of law that this document and all attachments were prepared 


under my direction or supervision according to a system designed to assure that qualified 


personnel properly gather and evaluate the information submitted.  Based on my inquiry 


of the person or persons who manage the system, or those persons directly responsible 


for gathering the information, the information submitted is, to the best of my knowledge 


and belief, true, accurate, and complete.  I am aware that there are significant penalties 


for submitting false information, including the possibility of fine and imprisonment for 


knowing violations. 
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3.0 DOUBLE-SHELL TANK STRUCTURAL INTEGRITY ASSESSMENT 


The IQRPE will assess design requirements, codes, and standards used for the evaluations of 


DST structural integrity from the original assessment completed as part of the first IQRPE 


assessment.  Each tank system was designed to some accepted code or standard(s) in effect at the 


time of construction.  40 CFR 265.191(b)(1) and WAC 173-303-640(2)(c)(i) require that an 


integrity assessment consider the design standards used in the design and construction of the 


tank system, if applicable. 


The DSTs were assessed as part of the 2008 DSTAR.  In this assessment, all of the DSTs were 


assessed against the same standards to allow a consistent evaluation of the tanks.  This 


assessment judged the tanks through 2028, assuming 60 mil of wall loss from the primary tanks. 


3.1 ASSESSMENT OF DOUBLE-SHELL TANK DESIGN REQUIREMENTS, CODES, 


AND STANDARDS 


The evaluation document that addresses (to the extent possible) adequacy of design will provide 


a thorough description of the materials used in construction, construction methods employed, 


quality control, and testing performed on materials and the final structure, prior to being placed 


in service.  The evaluation will also address the engineering codes referenced for construction and 


in design operating specifications, and include available calculations employed to determine the 


design strength and FFS of each structure.  Where archived codes are not available, current 


equivalent codes will be used. 


Applicable portions of these codes and standards are the primary means of evaluating fitness for 


use as applied to each case.  Comparison of these present day standards with the standards in 


effect at the time of construction will be evaluated by the IQRPE for any impacts to safety or 


significance.   


In addition to documenting codes and standards used in the original design, the following 


regulations, codes, and standards will be considered in evaluating the adequacy of the current 


DST system design. 


US Government (Code of Federal Regulations) 


• 40 CFR 265.191, “Assessment of Existing Tank System’s Integrity” 


• 40 CFR 270.11, “Signatories to Permit Applications and Reports” 


Washington State Regulations 


• WAC 173-303-040, “Definitions”  


• WAC 173-303-400, “Interim Status Facility Standards” 


• WAC 173-303-640, “Dangerous Waste Regulations, Tank Systems,”  


• WAC 173-303-810, “Dangerous Waste Regulations, General Permit Conditions” 


Hanford/DOE Orders 


• DOE O 435.1, Radioactive Waste Management  
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National Codes and Standards 


• ACI 318, Building Code Requirements for Structural Concrete 


• ACI 349, Code Requirements for Nuclear Safety-Related Concrete Structures 


• API 579-1/ASME FFS-1, Fitness for Service 


• ASCE 7, Minimum Design Loads for Buildings and Other Structures 


• ASME, Boiler and Pressure Vessel Code, Section III, “Rules for Construction of Nuclear 


Power Plant Components”  


• ASME B31.1, Power Piping 


• ASME B31.3, Process Piping 


• NACE RP-0169-2002, Control of External Corrosion on Underground or Submerged 


Metallic Piping Systems 


• NACE RP-0193-2001, External Cathodic Protection of On-Grade Metallic Storage Tank 


Bottoms 


• NACE RP0285-2011, External Corrosion Control of Underground Storage Tank 


Systems by Cathodic Protection 


• NFPA-30, Flammable and Combustible Liquids Code. 


The compliance matrix included in Appendix C lists those activities that meet 40 CFR 265.191 


and WAC 173-303-640 requirements.  This plan accepts those activities as having value with 


regard to moving the project toward compliance with the regulations.  The DST system integrity 


assessment will primarily identify additional activities that must be performed to develop the 


2016 IQRPE DSTAR.  These tasks are considered necessary to meet the intent of Washington 


State regulations. 


3.2 ASSESSMENT OF DOUBLE-SHELL TANK STRUCTURAL AND THERMAL 


MODELING 


The IQRPE will assess the DST structural and thermal loading analysis models.  A detailed list 


of the IQRPE activities to be performed for the 2016 IQRPE DST integrity assessment is 


included in Appendix D.  Assessment of the structural integrity of existing DSTs storing 


dangerous waste is required by 40 CFR 265.191(b) and WAC 173-303-640(2)(c).  The purpose 


of this effort is to assess the adequacy of DST design and determine if the tanks have 


sufficient structural strength to not collapse, rupture, or fail.  The assessment must consider, as a 


minimum, the design standards at the time the DSTs were constructed. 


Past structural modeling of the DSTs incorporated all or part of the key structural features of the 


DSTs.  While the past structural modeling alone is not considered adequate for certification of 


the DST integrity, those activities will be summarized for completeness.  Table 3-1 lists the 


reports that documented the previous structural and thermal modeling efforts. 
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Table 3-1. Hanford Double-Shell Tank Structural Analysis Reports 


Document/Rev. 
number


a 
Date of 


publication Title 
   


RPP-16364, 


Rev. 0 


7/8/2003 Tank-Specific Allowable Dome Load for Hanford-Site Double-Shell 


Tanks 


RPP-RPT-32237, 


Rev. 1 


1/14/2009 Hanford Double-Shell Tank Thermal and Seismic Project – Increased 


Liquid Level Analysis for 241-AP Tank Farms 


RPP-RPT-28963, 


Rev. 1 


8/18/2009 Hanford Double-Shell Tank Thermal and Seismic Project – Dytran 


Analysis of Seismically Induced Fluid-Structure Interaction in a 


Hanford DST Primary Tank 


RPP-RPT-28964, 


Rev. 0A 


2/15/2007 Hanford Double-Shell Tank Thermal and Seismic Project – 


Establishment of Methodology for Time Domain Soil-Structure 


Interaction Analysis of a Hanford Double-Shell Tank 


RPP-RPT-28965, 


Rev. 0A 


2/15/2007 Hanford Double-Shell Tank Thermal and Seismic Project – ANSYS 


Benchmark Analysis of Seismically Induced Fluid-Structure Interaction 


in a Hanford Double-Shell Primary Tank 


RPP-RPT-28966, 


Rev. 1 


1/15/2009 Hanford Double-Shell Tank Thermal and Seismic Project – Seismic 


Analysis of Hanford Double-Shell Tanks 


RPP-RPT-28967, 


Rev. 2 


1/14/2009 Hanford Double-Shell Tank Thermal and Seismic Project – Buckling 


Evaluation Methods and Results for the Primary Tanks 


RPP-RPT-28968, 


Rev. 1 


1/15/2009 Hanford Double-Shell Tank Thermal and Seismic Project – Summary of 


Combined Thermal and Operating Loads with Seismic Analysis 
a
  Full references are provided in Section 7.0. 


The DST configuration chosen for evaluation consisted of a combined model incorporating 


conservative features of the SY and AY Farms in the same model.  The ANSYS computer code 


was used to perform the analysis.  The model used the SY Farm reinforced concrete tank walls, 


haunch and dome, rebar areas, and footing design.  Features of the AY Farm included in the 


model were rebar in the footing and plate thickness in the primary tank and liner.  A parametric 


study was run varying: 


• Soil height and density 


• Waste level, temperature, and specific gravity 


• Vapor space and annulus pressure 


• Uniform and concentrated loads 


• Sub-grade soil modulus. 


The results were presented as maximum stress and change in stress from a baseline loading 


(and soil condition).  The results identified loading conditions giving the highest stresses and 


evaluated the sensitivity of stresses in the tank structure to changes in loading. 
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Since the DSTs are similar in design, a generic tank model incorporating bounding conservative 


design details has been employed.  This WRPS-recommended approach is more cost-effective 


than individual analysis of the 27 sound DSTs.  The AY Farm tanks contain the bounding 


structural features of the 27 sound DSTs, as discussed in RPP-RPT-23308, Hanford Double-Shell 


Tank Thermal and Seismic Project – Thermal and Operating Loads Analysis.  The generic tank 


model consists of modeling AY Farm tanks. 


3.2.1 Analysis of Record 


The IQRPE will assess that a thorough structural analysis of the DST (primary steel tank and 


secondary reinforced concrete tank) has been performed for the soil backfill in place assuming 


a uniform soil temperature (i.e., free from thermal stress and at zero days of operation).  The 


verification will consider the resulting stresses, strains, and deformations in the primary steel 


tank and the secondary reinforced concrete tank. 


3.2.2 Double-Shell Tank Structural and Thermal Modeling Results and Assessments 


The above additional described activities, combined with prior studies, will fulfill the 


requirements for the IQRPE to assess structural adequacy of the DSTs. 


3.3 ASSESSMENT OF THE STRUCTURAL/LEAK INTEGRITY EXAMINATION 


PROGRAM 


A detailed list of the IQRPE activities to be performed for the 2016 IQRPE DST integrity 


assessment is included in Appendix D. 


According to 40 CFR 265.191(b)(5)(i) and WAC 173-303-640(2)(c)(v)(A), leak testing of 


nonenterable tanks is required.  For the DSTs, leak testing the tanks by filling them to some level 


and monitoring for leaks would generate inordinate quantities of hazardous waste.  For this 


reason, testing of DST integrity is limited to a combination of visual inspections, leak detection, 


and other nondestructive test methods, such as ultrasonic testing (UT).  This alternative approach 


is consistent with the alternative to a leak test describe in WAC 173-303-640(2)(c)(v)(B). 


3.3.1 Examination of Double-Shell Tanks for Structural/Leak Integrity by Visual and 


Ultrasonic Test Methods 


Several specialized remote inspection robotics and other equipment have been developed and 


implemented to enhance the DST assessment program (e.g., extended arm, UT crawler, etc.).  


The synthetic aperture focusing technique and tandem synthetic aperture focusing technique 


were developed to examine the tank lower knuckle for cracking. 


3.3.1.1 Visual Examination of the Double-Shell Tanks 


The IQRPE will review a percentage of the video examinations that are currently performed 


within both the primary tank and annulus spaces of the DSTs. 
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WRPS video examinations within the annulus have performed via four risers in each tank to 


obtain approximately 50 percent coverage of the annulus.  Annulus videos include both imaging 


of the external primary wall and the internal wall of the secondary liners.  Primary tank internal 


videos are performed through one tank riser and include 360-degree coverage of the surfaces 


above the waste supernatant level, including the tank dome. 


The DSTs are examined visually for conditions both inside the primary tank (above the waste 


level) and on the annulus surfaces of the primary tank and secondary liner using remote video 


equipment during planned periodic visual assessments.  The current WRPS approach is to 


perform a video examination of the interior and annulus regions of each DST in conjunction with 


the tank’s ultrasonic examination inspection, or approximately every five years (not to exceed 


seven years between inspections), whichever occurs first.  One tank from each DST farm is 


inspected once every two years to monitor for water intrusion. 


The DSTs are visually inspected using the tank farms operating procedure TO-020-142, “Video 


Examination of DST Interiors and Annuli.”  The current WRPS inspection procedures require 


that video examinations are to be performed periodically on the 27 sound DSTs.  The results of 


each video inspection drive the strategy for UT inspection regarding where to deploy the 


equipment and the locations on which to focus the inspection. 


Each video examination checks for: 


• Evidence of excessive or uneven settlement of the tank (e.g., distortion or buckling of the 


tank liner) 


• Rust, pitting, and other visual evidence of corrosion on the exterior of the primary and 


secondary liner, especially at roof areas and connections 


• Cracks or evidence of leaks at joints and welds, especially at connections 


• Apparent loss of metal thickness on the tank bottom and sides. 


The visual baseline information is documented in a Tank Integrity Inspection Guide (TIIG).  The 


TIIG contains photographic information of notable indications (areas of interest) and specifies 


their location on each DST, and also shows the tank regions examined by UT. 


To develop a TIIG, a variety of information is used, including previous inspection results, 


construction drawings, certified vendor information, and other relevant data.  The information 


from the construction drawings provides the ability to pinpoint the location of vertical welds 


along the primary and secondary walls of the DST.  This mapping process is then linked with the 


steel plate data to form the TIIG. 


The TIIGs for each tank farm are compiled into a single document.  These documents are 


updated within a calendar year from when a tank primary or annulus inspection is conducted.  


To-date, six of the integrity inspection reports have been prepared: 


• RPP-RPT-31599, Double-Shell Tank Integrity Inspection Report for 241-AN Tank Farm 


• RPP-RPT-34310, Double-Shell Tank Integrity Inspection Report for 241-AZ Tank Farm 


• RPP-RPT-34311, Double-Shell Tank Integrity Inspection Report for 241-AY Tank Farm 


• RPP-RPT-38738, Double-Shell Tank Integrity Inspection Report for 241-AP Tank Farm 


• RPP-RPT-39149, Double-Shell Tank Integrity Inspection Report for 241-SY Tank Farm 


• RPP-RPT-42147, Double-Shell Tank Integrity Inspection Report for 241-AW Tank Farm. 







RPP-PLAN-57087 Rev. 0 


16 


A video inspection report is written or reviewed by a WRPS engineer or certified inspector, 


either of which is qualified in visual inspection of tanks.  The report flags the above-mentioned 


issues for possible quantification during subsequent UT examinations.  It is unnecessary to 


document the entire video inspection with video still captures; only areas of concern are captured 


and annotated.  The report also locates areas of concern based on north-south directional 


coordinates and the approximate vertical position on the tank wall. 


Three video inspections have been recently updated with the goal of covering more than 


95 percent of the annulus floor through 10 to 12 risers.  The results from the extent of conditions 


reports listed below will be incorporated in future revisions of the TIIGs. 


• RPP-RPT-54814, Tank 241-AY-101 Annulus Extent of Condition Baseline Inspection 


• RPP-RPT-54815, 241-AZ Farm Annulus Extent of Condition Baseline Inspection 


• RPP-RPT-54816, 241-SY Farm Annulus Extent of Condition Baseline Inspection. 


3.3.1.2 Ultrasonic Test Inspection Performance 


The IQRPE will review a percentage of tank UT inspections that are performed as part of the 


DST Integrity Project.  The inspections consist of pulse-echo ultrasonic inspection (P-scan) 


crawler inspection of the primary tank vertical walls.  The heat-affect zones are evaluated using 


the crawler with angled transducers. 


The DSTs have been assessed in the field since 1997 with UT inspections, as summarized in 


Table 3-2.  Corrosion rates have generally been confirmed to be low.  Tank AY-101 was found 


to have higher corrosion at the liquid-air interface.  The liquid levels have been maintained 


below the area of concern in that tank. 
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Table 3-2. Ultrasonic Test Report Summary 


Farm Tank Year UT Report
a 


Farm Tank Year UT Report
a 


AN AN-101 2002 RPP-10199, Rev. 1 AW AW-101 2001 RPP-7018, Rev. 0, 0A 


2011 RPP-RPT-49494, Rev. 0 2009 RPP-RPT-39716, Rev. 0, 0A 


AN-102 2001 RPP-8698, Rev. 0, 0A AW-102 2003 RPP-11581, Rev. 1 


2008 RPP-RPT-38778, Rev. 0, 0A 2010 RPP-RPT-43609, Rev. 0 


AN-103 2005-6 RPP-RPT-24476, Rev. 1 AW-103 1997 HNF-SD-WM-TRP-282, Rev. 0 


AN-104 2005-6 RPP-RPT-26254, Rev. 1 2007 RPP-RPT-30804, Rev. 0A 


AN-105 1999 HNF-4816, Rev. 0 AW-104 2010 RPP-11582, Rev. 0, 0A 


2003 RPP-13259, Rev. 0 2010 RPP-RPT-45110, Rev. 0 


2006 RPP-RPT-27467, Rev. 0 AW-105 2001 RPP-8149, Rev. 0A 


AN-106 1999 HNF-4817, Rev. 0 2009 RPP-RPT-40887, Rev. 0 


2007 RPP-RPT-34107, Rev. 0 AW-106 2002 RPP-10776, Rev. 0 


AN-107 1999 HNF-3353, Rev. 1 2009 RPP-RPT-41840, Rev. 0 


2007 RPP-RPT-30773, Rev. 0 AY AY-101 2001 RPP-8519, Rev. 0, 0A 


2011 RPP-RPT-48427, Rev. 0 2003 RPP-11169, Rev. 0, 0A 


AP AP-101 2003 RPP-13546, Rev. 0 2004 RPP-15763, Rev. 0 


2013 RPP-RPT-55259, Rev. 0 2007-8 RPP-RPT-32344, Rev. 1 


AP-102 2005 RPP-RPT-23573, Rev. 0 2010 RPP-RPT-47563, Rev. 0 


AP-103 2003 RPP-13802, Rev. 0, 0A AY-102 1999 HNF-4818, Rev. 0 


2010 RPP-RPT-46567, Rev. 0 2007 RPP-RPT-32137, Rev. 0 


AP-104 2004 RPP-18447, Rev. 0 AZ AZ-101 1999 HNF-4819, Rev. 0 


2005 RPP-RPT-24379, Rev. 0 2007 RPP-RPT-34264, Rev. 0 


2014 RPP-RPT-56230, Rev 0 AZ-102 2003 RPP-15765, Rev. 0 


AP-105 2003 RPP-15764, Rev. 0 2012 RPP-RPT-51020, Rev. 1 


2012 RPP-RPT-51735, Rev. 0 SY SY-101 2006 RPP-18444, Rev. 1 


AP-106 2005 RPP-RPT-23205, Rev. 0 2012 RPP-RPT-52572, Rev. 0 


AP-107 2001 RPP-6231, Rev. 0A SY-102 2004 RPP-18445, Rev. 0 


2008 RPP-RPT-35741, Rev. 0, 0A 2013 RPP-RPT-54594, Rev. 0 


AP-108 2002 RPP-6684, Rev. 0B SY-103 2004 RPP-18446, Rev.                        


0, 0A 


2008 RPP-RPT-36722, Rev. 0, 0A 2013 RPP-RPT-53884, Rev. 0 


a
  Full references are provided in Section 7.0. 


UT = ultrasonic test. 
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3.4 ASSESSMENT OF THE DOUBLE-SHELL TANK DOME LOADING PROGRAM 


FOR DOUBLE-SHELL TANKS AND ANCILLARY EQUIPMENT 


The IQRPE will assess the completeness of the dome-loading program.  RPP-25782, DST Dome 


Survey Program, establishes the basis for the DST dome survey program.  The goal of this 


program is to monitor the elevation of the tank and tank dome deflection to determine if 


settlement or excess deflection of the tank dome is occurring.  The survey should be performed 


as requested by Engineering or in accordance with this document. 


3.4.1 Double-Shell Tank Dome Load Limitation Program 


Administrative controls currently exist for dome loading of DSTs.  The DST system includes 


DSTs, catch tank, pits, waste transfer lines, and miscellaneous equipment.  Loading of each of 


these subsystems must be controlled where loads are applied.  Excessive loading on these 


structures could result in a serious breach of containment. 


3.4.2 Double-Shell Tank Dome Deflection Monitoring Program 


The IQRPE will review the completeness of the dome deflection monitoring program.  The 


activity for developing a methodology for monitoring tank settlement has been implemented, 


focusing primarily on monitoring for static deflection of the tank dome.  Table 3-3 provides a list 


of DST dome load records reports that fulfill the requirements of the DST dome survey program.  


Table 3-3. Historic Double-Shell Tank Dome Load Record Data Reports 


Document No.
a 


Date of 
publication Dome load record reports 


RPP-20257, Rev. 0B 2/25/2014 241-AN Tank Farm Historic Dome Load Record Data 


RPP-20258, Rev. 0B 2/25/2014 241-AP Tank Farm Historic Dome Load Record Data 


RPP-20259, Rev. 0B 2/25/2014 241-AW Tank Farm Historic Dome Load Record Data 


RPP-20260, Rev. 0E 3/4/2014 241-AY Tank Farm Historic Dome Load Record Data 


RPP-20261, Rev. 0E 2/21/2014 241-AZ Tank Farm Historic Dome Load Record Data 


RPP-20262, Rev. 0E 2/27/2014 241-SY Tank Farm Historic Dome Load Record Data 


a
  Full references are provided in Section 7.0. 


3.4.3 Double-Shell Tank Dome Loading and Deflection Program Results and Assessments 


The IQRPE will review the performance of the DST dome loading program for compliance with 


its stated goal of limiting the loads above the DSTs and transfer piping.  This review will include 


the dome loading program periodic reports.  A second part of this review is to verify that the 


settlement measurements of the DST secondary foundations have not exceeded the specified 


limits imposed by the DST dome survey program. 
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3.4.4 Assessment of the Double-Shell Tank Transfer Limitation Program 


The IQRPE will assess the DST transfer piping load limitation program for ancillary equipment.  


Administrative controls currently exist as part of the dome loading of DSTs.  The results 


obtained from tank modeling activities identified in Section 3.2 were used in controlling live and 


dead loads introduced on the DST system.  The DST system includes DSTs, catch tank, pits, 


waste transfer lines, and miscellaneous equipment.  Loading of each of these subsystems must be 


controlled where loads are applied.  Excessive loading on these structures could result in a 


serious breach of containment. 


3.4.5 Double-Shell Tank Transfer Piping Loading Limitation Program Results and 


Assessments 


The IQRPE will review the performance of the DST dome loading program for compliance with 


its stated goal of limiting the loads above the DST waste transfer piping.  This review will 


include a review of the dome loading program periodic reports. 


3.5 SUMMARY REPORT ON THE DOUBLE-SHELL TANK STRUCTURAL 


INTEGRITY ASSESSMENTS 


A detailed list of the IQRPE activities to be performed for the 2016 IQRPE DST integrity 


assessment is included in Appendix D. 


Assessments of the analyses performed and the examinations of DST structural integrity will be 


summarized in the 2016 IQRPE DSTAR and contribute to the basis used for certifying the 


structural integrity of the DST system.  The 2008 IQRPE effort on dome loading is presented in 


RPP-20556, Volume 7: IQRPE DST System Integrity Assessment – Evaluation of the Dome Load 


Program for Double Shell Tanks.  The results of the 2008 assessment will provide the basis for 


the 2016 IQRPE DST integrity assessment effort. 
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4.0 WASTE COMPATIBILITY 


In accordance with 40 CFR 265.191(b)(2) and WAC 173-303-640(2)(c)(ii), the DSTAR will 


consider the dangerous characteristics of the waste that have been or will be handled.  A waste 


compatibility assessment report will be prepared to review the materials of construction used 


for the DSTs and their ancillary equipment, typical waste characteristics, and corrosion 


mechanisms leading to an overall assessment with conclusions and recommendations.  The 


waste characterization portion will address the historical characteristics of the various waste 


forms that have been stored in the DSTs. 


4.1 DOUBLE-SHELL TANK SYSTEM WASTE COMPATIBILITY DATA 


The effect of dangerous waste constituents on the DST system can be considered to act directly 


or indirectly.  Direct effects are those that are caused by direct contact of system components or 


materials with the waste.  Indirect effects include possible overpressurization or weakening of 


the structure from other causes. 


4.2 REPORT SUMMARY FOR THE WASTE COMPATIBILITY PROGRAM 


Assessments of the analyses and testing performed and the examinations of the DST waste 


characterization and control tasks will be summarized in the 2016 IQRPE DSTAR and contribute 


to the basis used for the certifying the integrity of the DST system.  The 2008 IQRPE effort on 


DST waste chemistry control is presented in RPP-25153, Volume 3: IQRPE DST System 


Integrity Assessment – Waste Compatibility.  The results of the 2008 assessment will provide the 


basis for the 2016 IQRPE integrity assessment effort. 
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5.0 ANCILLARY EQUIPMENT 


5.1 CONFIGURATION AND DESIGN REQUIREMENTS FOR THE DOUBLE-SHELL 


TANK TRANSFER PIPING SYSTEMS 


The IQRPE will review ancillary equipment information in accordance with 40 CFR 265.191(b)(5)(ii) 


and WAC-173-303-640(2)(c)(v)(B).  A detailed list of the IQRPE activities to be performed for 


the 2016 IQRPE DST integrity assessment is included in Appendix D. 


5.1.1 Review Transfer Piping System Configuration and Design Requirements from Prior 


IQRPE Assessments 


The WTS consists of a number of double-encased pipelines, pumps, pits, pumps, jumpers, and 


valves.  The transfer system was previously reviewed by an IQRPE and is described in 


RPP-27591, Volume 2: IQRPE DST System Integrity Assessment – Pipeline Integrity.  A 


compliance matrix is provided in Appendix C that lists the requirements identified in Section 1.3. 


5.1.2 Develop Updated Transfer Piping Design Requirements Section of the IQRPE 


Double-Shell Tank Integrity Report 


Assessments of the DST WTS piping design requirements will be summarized in the 2016 


IQRPE DSTAR and will contribute to the basis used for the certifying the integrity of the DST 


system. 


5.2 ASSESSMENT OF THE FITNESS FOR SERVICE PROGRAM FOR THE 


DOUBLE-SHELL TANK WASTE TRANSFER SYSTEM PIPING 


The IQRPE will review the DST transfer piping system FFS assessment program. 


API 579-1/ASME FFS-1 provides guidance for the development of FFS evaluations.  These 


standards provide guidance for evaluating the suitability of continued service of pressurized 


components.  The assessment outlines methods and procedures for determining remaining 


component service life.  WRPS is in the process of establishing a transfer piping systems FFS 


program to monitor the fitness of the transfer lines and their ancillary equipment. 


5.2.1 Review the Double-Shell Tank Waste Transfer System Visual Examination and 


Pressure/Leak Test Reports completed post 2008 


The IQRPE will review the DST WTS piping integrity/leak testing program.  A detailed list of 


the IQRPE activities to be performed for the 2016 IQRPE DST integrity assessment is included 


in Appendix D. 


40 CFR 265.191(b)(5)(ii) and WAC 173-303-640(2)(c)(v)(B) imply that leak testing of piping 


systems is only one method of integrity assessment.  However, leak testing is considered the 


most effective means of determining integrity of a buried line.  Each piping system encasement 


requires a leak-check prior to first use and every ten years thereafter. 
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5.2.1.1 Assessment of Double-Shell Tank Ancillary Equipment Integrity Testing Program 


– Leak Testing of Primary Line and Encasements 


The IQRPE will review leak testing of the waste transfer piping primary line and encasements.  


Transfer system components are leak-tested as part of the original installation.  A hydrostatic test 


is performed in which service water is used to provide pressure, and leak-prone areas are visually 


inspected.  Typically, leak tests are only conducted if a jumper is changed.  Other situations 


requiring hydraulic leak testing will be provided to the IQRPE as part of the review. 


Pneumatic pressure testing of secondary encasement piping for the pipe-in-pipe waste transfer 


lines is performed to demonstrate leak tightness.  The annular space between the primary pipe 


and the encasement is pressurized to 110 percent of design pressure.  This provides assurance of 


the encasement integrity.  Proven encasement pipeline integrity is required for the 2016 IQRPE 


DST integrity assessment.  This criterion requires 5 percent of the transfer piping to be tested 


each year.  However, the specific transfer lines to be tested are not identified, which allows for 


flexibility within the schedule. 


5.2.1.2 Assessment of Double-Shell Tank Ancillary Equipment Integrity Testing Program 


– Leak Testing of Pumps 


The IQRPE will review leak testing of pumps (components above the tank making contact with 


dangerous waste) to confirm leak testing was satisfactorily performed at the time of installation 


or maintenance of the affected pumps. 


Leak testing of pumps is not currently documented in separate tank farms operations reports.  


WRPS will provide summary status reports on the leak integrity of the DST system transfer 


pumps.  Applicable pump components are verified as leak-tight by visual inspection during 


operational leak testing of the pump conducted at normal operating pressures. 


5.2.1.3 Assessment of Double-Shell Tank Ancillary Equipment Integrity Testing Program 


– Leak Testing of Double-Shell Tank Transfer Jumpers 


The IQRPE will review leak testing of jumper assemblies to confirm that leak testing was 


satisfactorily performed at the time of installation or maintenance of the affected jumpers. 


Leak testing of the jumpers is accomplished at the time of initial installation. 


5.2.1.4 Assessment of Double-Shell Tank Ancillary Equipment Integrity Testing Program 


– Leak Testing of Valves and Flanges 


The IQRPE will review that valves and flanges included within the pressure boundary of the 


DST system transfer piping are hydrostatically tested in accordance with the applicable code. 


Valves are only located as part of a jumper assembly and at no other locations within the transfer 


piping system.  Leak testing of the valves is accomplished at the initial jumper installation and 


periodically when associated transfer lines and jumpers are tested. 







RPP-PLAN-57087 Rev. 0 


23 


5.2.1.5 Assessment of Double-Shell Tank Ancillary Equipment Integrity Testing Program 


– Leak Testing of Drain Lines 


The IQRPE will review testing or inspections of drain lines (piping potentially in contact with 


hazardous waste) to confirm that leak testing was satisfactorily performed at the time of 


installation or maintenance of the affected piping. 


Each pit contains a floor drain that is routed via buried pipe to either another pit or a tank.  Many 


of the drains are simply embedded in the concrete structure of the pit floor and are routed 


directly to the tank with no soil contact.  Drain lines that undergo low-duty service primarily 


consist of precipitation or wash-down water at atmospheric pressure.  WRPS has stated that a 


leak test of these lines is not practical, and the nature of their service does not warrant a direct 


inspection.  These lines will be assessed by the IQRPE by performing a review of their 


respective design and service dates. 


5.2.1.6 Assessment of Non-Metallic Material Testing Program 


The IQRPE will review the nonmetallic material testing program.  WRPS will provide 


summaries of any nonmetallic material testing that may contribute to the assessment of the DST 


system and components. 


5.2.2 Review of Waste Transfer System Piping Erosion/Corrosion Rate Program 


Post-2008 


Starting in 2014, WRPS will publish an annual report documenting the bases for the erosion/ 


corrosion rate determination for the WTS piping.  The IQRPE will review this annual report. 


5.2.3 Review of the Cathodic Protection System Reports Post-2008 


The IQRPE will review the cathodic protection system testing program.  The testing program is 


described in the FFS program plan (RPP-PLAN-52788, Waste Transfer System Fitness-for-


Service Implementation Plan, Section 4.3).  The cathodic protection system is documented in: 


• RPP-25299, Volume 4: IQRPE DST System Integrity Assessment - Cathodic Protection 


for DST Transfer Lines 


• RPP-RPT-47435, Annual Select List Line CP-Status Report Based on 2013 Annual 


Survey Data. 


5.2.4 Review Double-Shell Tank Waste Transfer System Piping Service Life Predictions 


Reports Post-2008 


The IQRPE will consider the API 579-1/ASME FFS-1 guidance, which provides methods for 


evaluating the suitability of continued service of pressurized components.  API 579-1/ASME 


FFS-1 outlines methods and procedures for determining component remaining life.  WRPS is 


currently in the process of establishing a transfer piping systems FFS Program to monitor the 


fitness of the transfer lines and their ancillary equipment.  The lines and jumpers included in the 


FFS Program are listed in RPP-RPT-52790. 
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5.2.5 Review the Fitness-for-Service Annual Evaluation Reports (2014 through 2015) 


The tank farms WTS FFS annual status report will be documented in RPP-RPT-52790.  The 


IQRPE will reference this report and other supplemental reports to assess the WTS piping status 


in relation to the piping being declared FFS, or not. 


5.2.6 Develop Summary Report on the Double-Shell Tank Transfer Piping System 


Fitness-for-Service Program Assessments 


Assessments of the analyses performed and the examinations of the DST transfer piping system 


FFS monitoring task will be summarized in the 2016 IQRPE DSTAR and contribute to the basis 


used for the certifying the integrity of the DST system.  The 2008 IQRPE effort pertaining to the 


corrosion program is presented in RPP-25153. 


5.3 DOUBLE-SHELL TANK SYSTEMS MONITORING INSTRUMENTATION 


ASSESSMENT 


The IQRPE will assess the applicable containment boundaries of the DST and the monitoring 


instrumentation designed to detect leaks into the annulus.  Each tank has three Enraf instruments 


for leak detection. 


5.3.1.1 Double Shell Tank Waste Transfer System Piping Leak Detection 


The IQRPE will review applicable containment boundaries of the DST waste transfer leak 


detection systems that are in place and tested as operable.  Waste transfer lines are designed with 


a secondary containment system capable of detecting and collecting releases and accumulated 


liquids in the event of a primary line failure.  The secondary containment system design reduces 


the safety and environmental risks of a release by providing low-point leak detection in the 


encasement pipe and/or terminating transfer-associated structure.  In most instances, if a leak 


occurs in the primary waste transfer line, the leaked waste would be contained within the 


encasement pipe, drain by gravity to the transfer structure, and returned to a DST. 


5.3.1.2 Double Shell Tank Waste Transfer Pit Leak Detection 


The IQRPE will review that the floors of the pits are sloped to a drain that feeds either directly to 


the tank or to another header that feeds to a tank.  Conductivity-based leak detectors are placed in 


the bottom of the pits near the drain to detect leaks that may occur from the various transfer line 


jumpers passing through the pit. 


5.3.1.3 Develop Leak Detection Monitoring Instrumentation Containment Boundary 


Assessment Section of the IQRPE Double-Shell Tank Integrity Assessment Report 


The IQRPE will review the applicable containment boundaries of the DST monitoring 


instrumentation systems and components.  The results of this assessment will be included in the 


2016 IQRPE DSTAR as part of the secondary containment assessment. 
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5.4 IQRPE SUMMARY REPORT ON THE DOUBLE-SHELL TANK SYSTEM 


ANCILLARY EQUIPMENT ASSESSMENTS 


A detailed list of the IQRPE activities to be performed for the 2016 IQRPE DST integrity 


assessment is included in Appendix D. 


Assessments of the analyses performed and the examinations of the DST system ancillary 


equipment integrity will be summarized in the 2016 IQRPE DSTAR and contribute to the basis 


used for the certifying the integrity of the DST system.  Table 3-1 contains the preliminary set of 


2008 reports that have been documented in this plan.  The IQRPE effort on ancillary equipment 


is presented in RPP-27591 and RPP-27097, Volume 5: IQRPE DST System Integrity Assessment 


– Waste Transfer Line Encasement Integrity Technology Study.  The results of these 2007 


assessments will provide the initial basis for the 2016 IQRPE integrity assessment effort. 
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6.0 SECONDARY CONTAINMENTS 


6.1 ASSESSMENT OF DOUBLE-SHELL TANK SECONDARY CONTAINMENT 


The IQRPE will review DST secondary containment.  A detailed list of the IQRPE activities to 


be performed for the 2016 IQRPE DST integrity assessment is included in Appendix D. 


6.2 ASSESSMENT OF DOUBLE-SHELL TANK TRANSFER PIPING SECONDARY 


CONTAINMENT (PART OF THE FITNESS-FOR-SERVICE PROGRAM) 


The IQRPE will review DST transfer piping secondary containments (encasements).  All piping 


encasements feature a protective coating.  Most have factory-applied coal-tar enamel and a 


sprayed polyurethane insulation.  However, 14 of the pipelines in the DST system are installed 


with a special coating system considered waterproof, which eliminates the need for cathodic 


protection.  The system consists of an epoxy coating bonded to the external surface of the 


encasement pipeline, a high-density foam layer covering the epoxy coating, and a protective 


fiberglass reinforced plastic covering the foam.  The design of the coating system was derived 


from the Steel Tank Institute’s ACT-100
3
 specification for underground storage tanks installed 


without cathodic protection.  Two of the transfer lines for laboratory waste are fiberglass, with a 


fiberglass pit identified as a siphon station. 


Waste transfer piping is typically buried at a depth of 2.5 to 4.0 ft.  RPP-18652, Buried Pipe 


Analysis for DST System Integrity Assessment, identifies the burial depths of the specific drain, 


slurry, and supernatant pipelines of the DSTs.  


6.3 ASSESSMENT OF DOUBLE-SHELL TANK ANCILLARY EQUIPMENT 


SECONDARY CONTAINMENTS (PITS) 


The IQRPE will perform integrity assessments of DST ancillary equipment secondary 


containments.  The IQRPE will review the condition of liners of concrete pits and vaults. 


RPP-28538, Section 6.11.2 provides recommendations for a reinspection program and 


periodicity for the refurbished pits.  While assessment of the exterior surface of a buried pit is 


impractical, the interior surfaces of concrete pits must be assessed for cracks, spalls, and other 


conditions, which may result in a release to the environment.  A small number of pits were not 


included in the W-314 scope, which must be assessed and refurbished as necessary.  These pits are 


241-AP-02D, 241-AP-VP, and the steel liners in the 6241-A diversion box and the 6241-V vent 


station. 


Video examination of the pit interiors (at a minimum) must look for: 


• Significant cracks or spalling in concrete pads 


• Evidence of deterioration of coatings (e.g., rust spots and blisters) 


• Damage to any insulation being used 


• Evidence of possible leaks around the tank or ancillary equipment (e.g., discoloration of 


coatings) 


                                                 
3
  ACT-100 is a registered trademark of Steel Tank Institute/Steel Plate Fabricators Association, Lake Zurich, 


Illinois. 
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• Evidence of chemical attack caused by reaction of concrete structures with waste 


transferred through the jumper systems. 


Video/photo examination of steel liners (at a minimum) must look for: 


• Evidence of erosion/corrosion 


• Evidence of cracking or pitting 


• Punctures or penetrations of any kind that would allow leakage through the liner. 


6.4 IQRPE SUMMARY REPORT ON THE DOUBLE-SHELL TANK SYSTEM 


SECONDARY CONTAINMENT ASSESSMENTS 


A detailed list of the IQRPE activities to be performed for the 2016 IQRPE DST integrity 


assessment is included in Appendix D. 


Assessments of the analyses performed and the examinations of the DST system secondary 


containment integrity will be summarized in the 2016 IQRPE DSTAR and contribute to the basis 


used for the certifying the integrity of the DST system.  The 2008 IQRPE effort on secondary 


containment is presented in RPP-27097 and RPP-22604, Volume 6: IQRPE DST System Integrity 


Assessment – Evaluation and Documentation of DST Secondary Liner Issues.  The results of 


these 2007 assessments will provide the initial basis for the 2016 IQRPE integrity assessment 


effort. 
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This appendix provides descriptions and detailed lists of the Hanford double-shell tank (DST) 


system tanks, pipelines, and ancillary equipment to be assessed as part of the Independent 


Qualified Registered Professional Engineer (IQRPE) DST integrity assessment.  The system 


design descriptions include: 


• RPP-15131, System Design Description for AW Tank Farm Double Shell Tank Waste 


Storage System (DSA Based) 


• RPP-15132, System Design Description for AN Tank Farm Double Shell Tank Waste 


Storage System (DSA Based) 


• RPP-15135, System Design Description for AY/AZ Tank Farm Double Shell Tank Waste 


Storage System (DSA Based) 


• RPP-15137, System Design Description for the 200 Area Double-Shell Tank Waste 


Transfer System. 


A1.0 DOUBLE-SHELL TANK COMPONENTS 


The DSTs consist of a primary steel tank inside of a secondary steel liner.  The secondary steel 


liner is encased by a reinforced concrete shell.  The primary tank rests on a refractory concrete 


slab, used to thermally insulate it from the secondary liner and concrete foundation.  This 


refractory slab also provides air circulation/leak detection channels under the primary tank 


bottom plate.  An annular space of 2.5 ft exists between the secondary liners and primary tanks, 


allowing for visual examination of the tank wall and secondary liner annulus surfaces.  The 


annular space also allows for ultrasonic volumetric inspections of the primary tank walls and 


secondary liners. 


Both the primary tank and secondary liner are built of the same specification carbon steel.  In 


each DST, the primary tank was post-weld heat-treated to reduce residual stresses from 


fabrication and the propensity for stress corrosion cracking failures. 


All DSTs are buried underground, with the top of the concrete dome being located approximately 


7 to 8 ft below the surface of the ground.  The amount of ground cover increases to more than 


15 ft at the edge of the dome. 


The DST matrix of components (sound DSTs) to be assessed is provided in Table A-1. 


Table A-1. Matrix of Components to be Assessed – Double-Shell Tanks (2 pages) 


No. Component ID Description Tank Farm 
    


1 241-AN-101 1 Mgal waste tank AN 


2 241-AN-102 1 Mgal waste tank AN 


3 241-AN-103 1 Mgal waste tank AN 


4 241-AN-104 1 Mgal waste tank AN 


5 241-AN-105 1 Mgal waste tank AN 


6 241-AN-106 1 Mgal waste tank AN 


7 241-AN-107 1 Mgal waste tank AN 
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Table A-1. Matrix of Components to be Assessed – Double-Shell Tanks (2 pages) 


No. Component ID Description Tank Farm 


8 241-AP-101 1 Mgal waste tank AP 


9 241-AP-102 1 Mgal waste tank AP 


10 241-AP-103 1 Mgal waste tank AP 


11 241-AP-104 1 Mgal waste tank AP 


12 241-AP-105 1 Mgal waste tank AP 


13 241-AP-106 1 Mgal waste tank AP 


14 241-AP-107 1 Mgal waste tank AP 


15 241-AP-108 1 Mgal waste tank AP 


16 241-AW-101 1 Mgal waste tank AW 


17 241-AW-102 1 Mgal waste tank AW 


18 241-AW-103 1 Mgal waste tank AW 


19 241-AW-104 1 Mgal waste tank AW 


20 241-AW-105 1 Mgal waste tank AW 


21 241-AW-106 1 Mgal waste tank AW 


22 241-AY-101 1 Mgal waste tank AY 


23 241-AZ-101 1 Mgal waste tank AZ 


24 241-AZ-102 1 Mgal waste tank AZ 


25 241-SY-101 1 Mgal waste tank SY 


26 241-SY-102 1 Mgal waste tank SY 


27 241-SY-103 1 Mgal waste tank SY 


 


A1.1 SECONDARY LINER 


The secondary liner of a DST is 80 ft in diameter and measures approximately 40 ft in height.  


The secondary liner consists of a bottom, bottom knuckle, wall, and top knuckle.  The liner 


bottom rests on a concrete pad and is joined to a bottom knuckle.  The bottom knuckle of the 


secondary liner includes a bottom transition plate, which connects to the vertical wall plates.  


Four vertical plates form the wall of the secondary liner of the DST, which is topped by an 


inwardly curved secondary top knuckle.  Dimensions of these components are provided in 


Figure A-1 for the six DST farms at Hanford. 
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Secondary Liner Top Knuckle Plate Material Primary Tank Bottom Knuckle 


   


AY – ⅜ in. 


AZ – ⅜ in. 


SY – ⅜ in. 


AW – ⅜ in. 


AN – ⅜ in. 


AP – ⅜ in. 


AY –ASTM A515-65 


AZ –ASTM A515-69 


SY –ASTM A516-72 


AW –ASTM A537-74a 


AN –ASTM A537-75 


AP –ASTM A537-80 or 79 


AY – ⅞ in. 


AZ – ⅞ in. 


SY – ⅞ in. 


AW – ⅞ in. 


AN – ⅞ in. 


AP – 15/16 in. 


Secondary Liner Wall Primary Tank Dome Primary Tank Bottom 


AY – ¼ in. 


AZ – ⅜ in. 


SY – ⅜ in. 


AW – ⅜ in. 


AN – ⅜ in. 


AP – ⅜ in. and ½ in. 


AY – ⅜ in. and ½ in. 


AZ – ⅜ in. and ½ in. 


SY – ⅜ in. and ½ in. 


AW – ⅜ in. and ½ in. 


AN – ⅜ in. and ½ in. 


AP – ⅜ in. and ½ in. 


AY – ⅜ in. and 1 in. 


AZ – ½ in. and 1 in. 


SY – ½ in. and 1 in. 


AW – ½ in. and 1 in. 


AN – ½ in. and 1 in. 


AP – ⅞ in., ½ in., and 1 in. 


Secondary Liner Bottom Knuckle Primary Tank Top Knuckle Primary Tank Bottom  


AY – ¼ in. 


AZ – ½ in. 


SY – ½ in. 


AW – ½ in. 


AN – ½ in. 


AP – 9/16 in. 


AY – ⅜ in. 


AZ – ⅜ in. 


SY – ⅜ in. 


AW – ⅜ in. 


AN – ⅜ in. 


AP – ½ in. 


Secondary Liner Bottom Primary Tank Wall 


AY – ¼ in. 


AZ – ⅜ in. 


SY – ⅜ in. 


AW – ⅜ in. 


AN – ⅜ in. 


AP – ⅜ in. 


AY – ¾ in. and ½ in. 


AZ – ¾ in. and ½ in. 


SY – ¾ in. and ½ in. 


AW – ¾ in. and ½ in. 


AN – ¾ in. and ½ in. 


AP – ½ in., ¾ in., 9/16 in., ⅞ in. 


Figure A-1. Double-Shell Tank Detail by Tank Farm 
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The secondary top knuckle 


approaches the top knuckle of the 


primary tank where a small gap 


(from 0.5 to 1 in. in width in 


AY Farm and from zero to 1 in. in 


width in all of the other tank farms) 


exists between the two.  This gap is 


overlapped by a series of 14-in. 


wide, 18-gauge flashing strips.  


These strips are tack-welded to the 


primary tank and extend 


approximately 4 in. past the 


secondary liner gap.  An example 


of this primary tank and secondary 


liner top knuckle interface is shown 


in Figure A-2. 


A1.2 REFRACTORY 


An insulating refractory pad is placed on top of the secondary liner bottom.  The primary 


purpose of the refractory is to act as an insulating barrier between the primary tank and the 


concrete foundation during post-weld stress relieving, where temperatures of up to 1,100°F were 


required in the primary tank.  The refractory 


prevents the structural concrete foundation 


temperature from rising above 500°F.  The 


refractory pad houses air ventilation piping, 


thermocouple conduit, and air distribution slots.  


The air distribution slots allow airflow to cool 


the primary tank bottom and direct potential 


leaks to the tank annulus where leak detectors 


are installed.  Several refractory materials were 


used during DST construction.  Table A-2 


provides an overview of the refractory 


materials used in each DST farm. 


 


Figure A-2. Representative AY Farm Tank Primary 


and Secondary Top Knuckle Interface 


Table A-2. Tank Farms Refractory 


Materials 


Tank Farm Refractory Material 


AY Kaolite 2200-LI 


AZ Kaolite 2000 


SY Lite-Wate 50 


AW Lite-Wate 50 and 70 


AN Lite-Wate 70 


AP Lite Crete 60M 
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Refractory air distribution slot design was similar for the majority of the tank farms, with the 


exception of the AY Farm.  Figure A-3 shows the difference in the designs. 


 


Figure A-3. Refractory Air Slot Design 


AY Farm on the Left; AZ, SY, AW, AN, and AP Farms on the Right 


A1.3 PRIMARY TANK 


The primary tank of a DST is 75 ft in diameter and measures approximately 46 ft, 9 in. in height 


at the dome center. 


The primary tank consists of a bottom, bottom knuckle, wall, top knuckle, and dome.  The 


primary tank bottom rests on the refractory slab and joins to the bottom knuckle.  The bottom 


knuckle is an inwardly curved section of plate that transitions up to the tank wall. 


In the AY, AZ, and SY Farms, the wall consists of three plates that are approximately 10 ft in 


height, followed by a “top transition plate” that is approximately 3 ft in height.  In the AW, AN, 


and AP Farms, there are four plates that are approximately 8 ft in height.  An inwardly curved 


section, referred to as the top knuckle, joins the vertical wall with the roof section of the tank. 


Dimensions of these components are provided in Figure A-1 for the six DST farms. 


A1.4 CONCRETE STRUCTURE 


The concrete foundation of the DSTs is 88.5 ft in diameter for AY Farm, or 89.5 ft in diameter 


for the remaining farms.  The foundation is designed to uniformly distribute all structural loads. 


For the farms other than AP Farm, the center portion of the foundation is 2 ft thick and 3 ft in 


diameter.  From the center, the bottom side of the foundation tapers to a thickness of about 1 ft, 


which then returns to 2 ft thick at the outer edge.  The AP Farm has no taper, and the entire 


foundation is 2 ft thick.  The foundations contain slots and drain lines to collect any leakage from 


the secondary tank.  Any leakage from the bottom of the secondary liner is directed to a leak-


detection well. 
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The outside of the 1.5-ft thick concrete shell is 83 ft in diameter and rests on steel plates 


supported by the tank foundation.  The concrete of the dome is 1.25-ft thick and is reinforced 


with steel rebar.  Anchor bolts are threaded into studs that are welded to the secondary steel liner 


wall and the primary tank dome, after which the concrete is cast around the rebar and anchor 


bolts. 


Steel riser pipes penetrate the concrete dome and the top of the primary tank and secondary liner.  


The risers provide access to the primary tank and the annulus space for waste transfer operations, 


equipment installation, and monitoring.  The risers are accessible from covered pits or at grade-


level at specific locations above the pits. 


Concrete valve pits located above the concrete dome provide access to the many cross-site pipes 


leading into and out of the tank farms, used for transferring liquid waste between tanks.  The pits 


are also used for structural support, allowing the use of large pumps and other equipment.  The 


largest risers in the tanks lead to the pump pits.  These pits are normally kept covered with large 


concrete blocks to prevent personnel exposure to radioactive materials. 


A1.5 LEAK DETECTION SYSTEMS 


The DST leak detection pits (LDP) are tertiary containment systems designed to collect any 


liquid draining from beneath the secondary liner, and are not discussed in the Resource 


Conservation and Recovery Act (RCRA) Part B permit application.  Therefore, the DST LDPs 


are not part of the DST system treatment, storage, and/or disposal (TSD) unit designation.  The 


DST LDPs were patterned after the last single-shell tank (SST) farm constructed, AX Farm, 


which was the first design to incorporate LDPs. 


Each tank in the AY, AZ, SY, AW, and AN Farms is equipped with a separate LDP and drain 


system.  In AP Farm, four tanks share a common LDP via an interconnected drain manifold.  The 


leak detection well in AP Farm does not have an enlarged bottom section and is 24 in. in 


diameter for the entire depth. 


The concrete foundation 


beneath the secondary liner 


is slotted.  In the AY, AZ, 


and SY Farms, tank 


foundations are fitted with 


drain pipe connections at 


the center, mid-point, and 


edge of the slab, as shown 


in Figure A-4.  The AW, 


AN, and AP Farm tank 


foundations use a drain slot 


cut from the center of the 


foundation to the outer 


edge.  The slot then drains 


into a drain pipe that is 


connected at the perimeter 


and to a LDP. 


Figure A-4. Diagram of AY, AZ, and SY Farms Leak 


Detection Pit Drain System 
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The LDPs are ventilated via a 2-in. line connected to the DST annulus ventilation exhaust.  The 


leak detection pump pits are equipped with floor drains.  In the AY and AZ Farms, these floor 


drains are connected to a drop leg in the primary tank.  In all other DST farms, these pump pit 


drains are routed back to the LDP riser. 


In the event of a secondary liner breach, tank waste would accumulate in drain slots (shown in 


Figure A-5), cut or cast into the tank foundation, and drain into a LDP.  The leak would be 


indicated by an increase in the LDP liquid level. 


 


Figure A-5. Concrete Base Slabs for AY Farm Showing Drain Slots 


(8041-1) (Tank AY-102 in foreground) 
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A2.0 DOUBLE-SHELL TANK WASTE TRANSFER EQUIPMENT 


The DST waste transfer system (WTS) consists of a number of double-encased pipelines, pump 


and valve pits, pumps, jumpers, and valves.  The transfer system was reviewed in the 2008 


IQRPE assessment and is described in RPP-27591, Volume 2: IQRPE DST System Integrity 


Assessment – Pipeline Integrity.  All of the DST active system pipelines were constructed 


beginning in the late 1970s, and continuing through 2011, with the replacement of lines in the 


SY Farm. 


The DST WTS is used intermittently and provides a means to convey waste between the tanks 


and process facilities.  All waste transfer lines are designed with a secondary containment system 


capable of detecting and collecting releases and accumulated liquids in the event of a primary 


line failure.  Included in the WTS are pumps, jumpers, valves, actuators, and piping.  The 


components in the DST WTS are defined in RPP-RPT-52790, Tank Farm Waste Transfer System 


Fitness-for-Service Annual Status Report. 


A2.1 RISERS, PUMP PITS, VALVE PITS 


Between 59 and 126 steel riser pipes penetrate the concrete dome and the top of the primary tank 


and secondary liner.  The risers provide access to the primary tank and the annulus space for 


waste transfer operations, equipment installation, and monitoring.  The risers are accessible from 


covered pits or at grade-level at specific locations. 


Concrete valve pits located above the concrete dome provide access to pipelines, used for 


transferring liquid waste between tanks.  The pits are also used for structural support, allowing 


the use of large pumps and other equipment.  The largest risers in the tanks lead to the pump pits.  


These pits are kept covered with large concrete blocks to prevent personnel exposure to 


radioactive materials. 


A typical central pump pit consists of a waste transfer pump, a jumper connecting the pump 


discharge to the pit wall nozzles, a drain, and leak detection.  With some similarity, the valve pits 


consist of multiple jumpers, a drain, and leak detection.  The waste transfer pumps in the DST 


system are most commonly vertical turbine pump with rigid intake; however, there are some 


submersible pumps. 


The scope of the IQRPE review includes all of the active pump pits, valve pits, and leak 


detection pits.  There are some inactive sluice pits on the DTSs that are not part of the scope.  


The pit inspection approach is defined in RPP-56942, Tank Farms Waste Transfer Pit Special 


Protective Coatings Inspection Program Plan. 


A2.2 VALVES AND ACTUATORS 


The WTS uses primarily two-way or three-way ball valves.  Both T-port and L-port valve 


configurations are used for the three-way valves.  Valve positioning is achieved by valve stops, 


T-handle, or gear actuator.   
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A2.3 JUMPERS 


Pump and valve pit jumpers are considered part of the WTS.  The jumpers are used to direct 


waste transfers by connecting various nozzles within the pits, thereby directing the waste to 


different locations. 


Jumpers are attached to the wall nozzles via 


PUREX connectors (Figure A-6).  These 


connectors provide the clamping force to 


maintain a seal between the connector block 


and the nozzle.  Jumpers are located inside 


concrete pits that are designed to contain and 


detect a leak in the event of a jumper failure. 


The rigid jumpers in the DST system are made 


of either carbon or stainless steel.  Older 


jumpers installed as part of the original DST 


construction are typically made of 


ASTM
1
 A53 Type S Grade B, Schedule 40 


carbon steel.  The jumpers were designed and 


fabricated in accordance with American 


Society of Mechanical Engineers (ASME) 


B31.1, Power Piping, or B31.3, Process Piping.  The new rigid jumpers installed in the DST 


system are typically ASTM A312 GR TP 304L stainless steel, designed and fabricated in 


accordance with ASME B31.3. 


Flexible jumpers found in the DST system can be either metallic or nonmetallic.  Metallic 


flexible hose has a corrugated hose section typically of ASTM A240 316L and hose braiding 


typically of ASTM A580 304.  The nonmetallic flexible hose is made of ethylene propylene 


diene monomer (EPDM). 


A2.4 PIPES 


The WTS piping is a pipe-in-pipe design.  The supernatant pipelines are 3-in. Schedule 40 


primary pipe with a 6-in. Schedule 40 encasement.  The slurry lines are generally a 2-in. 


Schedule 40 primary pipe with a 4-in. Schedule 40 encasement.  All of the pipelines were designed, 


fabricated, and installed in accordance with ASME B31.1 or B31.3.  They are made of either a 


carbon steel (ASTM A53 Type S Grade B or ASTM A106 Grade B) or stainless steel (ASTM 


A312 Grade TP304L) primary pipe.  All encasements are carbon steel.  The newer pipelines 


(Projects W-058, W-211, W-314, and W-566) typically have a stainless steel primary pipe. 


All piping encasements feature a protective coating.  Most have factory-applied coal-tar enamel 


and a sprayed polyurethane insulation.  The newer pipelines in the DST system are installed 


with a special coating system considered waterproof, which reduces the need for cathodic 


protection (some of these lines do have cathodic protection).  The system consists of an epoxy 


coating bonded to the external surface of the encasement pipeline, a high-density foam layer 


covering the epoxy coating, and a protective fiberglass-reinforced plastic covering the foam.  


                                                 
1
  ASTM is a registered trademark of ASTM International, West Conshohocken, Pennsylvania. 


Figure A-6. PUREX Connector Jumper 
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The design of the coating system was derived from the Steel Tank Institute ACT-100
2
 


specification for underground storage tanks installed without cathodic protection.  Two of the 


transfer lines for lab waste are fiberglass with a fiberglass pit identified as a siphon station. 


Waste transfer piping is typically buried at a depth of 2.5 to 4.0 ft.  RPP-18652, Buried Pipe 


Analysis for DST System Integrity, identifies the burial depths of the specific drain, slurry, and 


supernatant pipelines of the DSTs. 


  


                                                 
2
  ACT-100 is a registered trademark of Steel Tank Institute/Steel Plate Fabricators Association, Lake Zurich, 


Illinois. 
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Table B-1. Double-Shell Tank Integrity Reports 


Prepared by an Independent Qualified Registered Professional Engineer Post-2008 


Through April 2014 (3 pages) 


Number 
Document 
number


a
 


Date of 
publication


b
 Title Comments 


     


1   RPP-RPT-26983, 


Rev. 2 


1/4/2006
c
 Independent Construction 


Assessment Report for Project 


E-525 DST Transfer System 


Modifications 


The mission of Project E-525 was 


to modify certain DST waste 


transfer systems and equipment. 


2  RPP-RPT-33906, 


Rev. 1 


6/11/2007
c
 241-AW-02A Pit Concrete 


Coating – Independent Integrity 


Assessment Report 


Pit coating was performed to meet 


the 5- to 7-year inspection interval 


required by RPP-28538. 


3  RPP-RPT-34475, 


Rev. 1 


8/20/2007
c
 241-AN-A and AN-B Valve Pits 


Concrete Coating Independent 


Integrity Assessment Report 


Pit coating was performed to meet 


the 5- to 7-year inspection interval 


required by RPP-28538. 


4  RPP-RPT-39121, 


Rev. 0 


11/12/2008
c
 241-AN-01A Pit Concrete Coating 


Independent Integrity Assessment 


Report 


Pit coating was performed to meet 


the 5- to 7-year inspection interval 


required by RPP-28538. 


5  RPP-RPT-40011, 


Rev. 0 


3/12/2009 241-AW-02A Pit Certified NACE 


Coating Inspector Report 


Pit coating was performed to meet 


the 5- to 7-year inspection interval 


required by RPP-28538. 


6  RPP-45569, 


Rev. 0 


3/11/2010 AW-B Rigid Jumper A-D 


Independent Integrity Assessment 


Report 


Installed rigid jumper has sufficient 


structural integrity and is acceptable 


for transferring waste. 


7  RPP-45576, 


Rev. 0 


3/11/2010 IQRPE Inspection/Assessment 


Plan for AY, AZ, AW Pumps and 


Jumpers 


Supernatant pumps, jumpers, and 


pit coatings have sufficient 


structural integrity and are 


acceptable for transferring waste. 


8  RPP-RPT-44946, 


Rev. 0 


3/23/2010 Independent Qualified Registered 


Professional Engineer Inspection/ 


Assessment Plan for 241-AP, 


241-AN-A and 241-AN-B Valve 


Pit Replacement 


Replacement jumpers have 


sufficient structural integrity and 


are acceptable for transferring 


waste. 


9  RPP-46637, 


Rev. 0 


5/25/2010 AY02A Pumps and Jumpers 


Independent Integrity Assessment 


Report 


Pumps and jumpers have sufficient 


structural integrity and are 


acceptable for transferring waste. 


10  RPP-RPT-46860, 


Rev. 0 


6/17/2010 Independent Integrity Assessment 


Report for 241-AW-02E Pit 


Jumper Replacement 


Jumper replacements have 


sufficient structural integrity and 


are acceptable for transferring 


waste. 


11  RPP-RPT-47645, 


Rev. 0 


9/03/2010 Integrity Assessment for AN-101 


Pump Replacement in the C-104 


Waste Retrieval System 


Tank AN-101 pump replacement 


has sufficient structural integrity 


and is acceptable for transferring 


waste. 


12  RPP-RPT-52463, 


Rev. 0 


5/4/2012 IQRPE Integrity Assessment for 


Design and Installation of AN06A 


Hydraulic Supernate Pump and 


Support Components 


Hydraulic supernatant pump and 


associated support components have 


sufficient structural integrity and 


are acceptable for transferring 


waste. 
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Table B-1. Double-Shell Tank Integrity Reports 


Prepared by an Independent Qualified Registered Professional Engineer Post-2008 


Through April 2014 (3 pages) 


Number 
Document 
number


a
 


Date of 
publication


b
 Title Comments 


13  RPP-RPT-50752, 


Rev. 1 


6/1/2012 Independent Integrity Assessment 


Report – Project W-566, SY 


Transfer Lines Upgrades 


SY transfer line upgrades have 


sufficient structural integrity and 


are acceptable for transferring 


waste. 


14  RPP-RPT-49533, 


Rev. 1, and 


RPP-RPT-49534, 


Rev. 1 


6/1/2012 Independent Design Integrity 


Assessment Report for 241-AP 


Valve Pit Jumper and Independent 


Construction Integrity Assessment 


Report for 241-AP Valve Pit 


Jumpers  


241-AP valve pit jumper 


replacements have sufficient 


structural integrity and are 


acceptable for transferring waste. 


15  RPP-RPT-52719, 


Rev. 0, and 


RPP-RPT-52720, 


Rev. 0 


6/6/2012 IQRPE Design Assessment Report 


for the 241-AP Valve Pit Jumper 


13-C-(N) Nozzle Spacer and 


IQRPE Installation Assessment 


Report for the 241-AP Valve Pit 


Jumper 13-C-(N) Nozzle Spacer 


New design of extending existing 


nozzle 13 in AP-VP 3/8 in. to allow 


the existing jumper assembly 


13-C-(N) to be properly installed 


for the safe transfer of dangerous 


waster through the jumper. 


16  RPP-RPT-50189, 


Rev. 1 


8/14/2012 Project W-566 AZ-102 


Condensate Line Independent 


Integrity Assessment Report 


Condensate line has sufficient 


structural integrity and is acceptable 


for transferring waste. 


17  RPP-RPT-46378, 


Rev. 2 


9/4/2012 Integrity Assessment Report for 


Project W-566 Waste Feed 


Delivery – Transfer Line 


Upgrades for Clean-out Boxes 


Modifications 


Transfer lines have sufficient 


structural integrity and are 


acceptable for transferring waste 


after removal of cleanout boxes. 


18  RPP-RPT-49517, 


Rev. 1 


10/19/2012 Final IQRPE Report for Design 


on AW Farm Infrastructure 


Upgrades Project T3W13 


New diluents and flush lines routed 


from diluent and flush pad to the 


diluent and flush pit, and DSTs 


AW-101 through AW-106 have 


sufficient structural integrity and 


are acceptable for transferring 


waste. 


19  RPP-RPT-50836, 


Rev. 1 


11/14/2012 Project W-566 AZ-102 Jumper 


and Pump Integrity Assessment 


Report 


AZ-02A jumper, supernatant pump, 


and AZ-02A pump pit have 


sufficient structural integrity and 


are acceptable for transferring 


waste. 


20  RPP-RPT-50191, 


Rev. 1 


11/15/2012 Independent Integrity Assessment 


Report for Design and 


Construction of 241-AN-A Pit 


Jumpers 


Replacement 241-AN-A pit jumpers 


have sufficient structural integrity 


and are acceptable for transferring 


waste. 


21  RPP-RPT-50192, 


Rev. 1 


11/15/2012 Independent Integrity Assessment 


Report for Design and 


Construction of 241-AN-B Valve 


Pit Jumpers 


Replacement 241-AN-A pit jumpers 


have sufficient structural integrity 


and are acceptable for transferring 


waste 
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Table B-1. Double-Shell Tank Integrity Reports 


Prepared by an Independent Qualified Registered Professional Engineer Post-2008 


Through April 2014 (3 pages) 


Number 
Document 
number


a
 


Date of 
publication


b
 Title Comments 


22  RPP-RPT-54092, 


Rev. 0 


2/4/2013 IQRPE Design and Installation 


Assessments for the AN-101 Pump 


Replacement and Related 


Equipment 


AN-101 supernatant pump, slurry 


distributor, and jumper have 


sufficient structural integrity and 


are acceptable for transferring 


waste. 


23  RPP-RPT-54860, 


Rev. 0 


3/28/2013 IQRPE Design and Installation 


Assessment Reports for AN-106 


Pump Replacement and Related 


Equipment 


AN-06A supernatant pump and 


jumper have sufficient structural 


integrity and are acceptable for 


transferring waste. 


24  RPP-RPT-55788, 


Rev. 0 


8/29/2013 IQRPE Integrity Assessment 


Reports for AN-06A Supernatant 


Pump Anti-Siphon Hoses and 


Drop Leg Repair 


Replacement anti-siphon hose 


discharge piping from jumper 


AN-06A-WT-J-[2-4], and drop leg 


repair, at Tank AN-106 has 


sufficient structural integrity and is 


acceptable for transferring waste. 


25  RPP-RPT-56412, 


Rev. 0 


12/12/2013 Independent Qualified 


Registered Professional 


Engineer Inspection Report for 


241-AW05A, SN-265 Encasement 


Pressure Test 


Encasement pressure test was 


performed on the secondary 


encasement. 


26  RPP-PLAN-


54466, Rev. 0 


12/23/2013 Independent Qualified Registered 


Professional Engineer Integrity 


Inspection Plan for AY-102 


Emergency Pumping Equipment 


AY-02A annulus pump and jumper 


and AY-02F pump and jumper have 


sufficient structural integrity and 


are acceptable for transferring 


waste. 


27  RPP-56932, 


Rev. 0 


2/26/2014 Independent Qualified Registered 


Professional Engineer Integrity 


Assessment Report for AW-B 


Valve Pit R1-R3-C Jumper 


Replacement 


New jumper has sufficient 


structural integrity and is acceptable 


for transferring waste. 


a
  Full references are provided at the end of this appendix. 


b
  Most recent date of publication. 


c
  This report was not a part of the 2008 seven-volume IQRPE reports. 


DST = double-shell tank. 


IQRPE = Independent Qualified Registered Professional Engineer. 


NACE = National Association of Corrosion Engineers. 
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Table C-1. 40 CFR 265.191 and WAC 1733-303-640(2) 


Compliance and Implementation Matrix (7 pages) 


No. 
40 CFR 265,


a
  


Subpart J WAC 173-303-640
b
  


Plan for compliance per 
RPP-PLAN-57087


c 
Comments 


     


1 265.191 assessment of 


existing tank system's 


integrity.  


(a) For each existing 


tank system that does 


not have secondary 


containment meeting 


the requirements of 


265.193, the owner or 


operator must 


determine that the tank 


system is not leaking 


or is unfit for use.  


Except as provided in 


paragraph (c) of this 


section, the owner or 


operator must obtain 


and keep on file at the 


facility a written 


assessment reviewed 


and certified by a 


qualified PE in 


accordance with 


270.11(d) of this 


chapter that attests to 


the tank system’s 


integrity by 1/12/1988. 


(2) Assessment of 


existing tank system's 


integrity 


(a) For each existing 


tank system, the owner 


or operator must 


determine that the tank 


system is not leaking or 


is unfit for use.  Except 


as provided in (b) of 


this subsection, the 


owner or operator must 


obtain and keep on file 


at the facility a written 


assessment reviewed 


and certified by an 


IQRPE, in accordance 


with WAC 173-303-


810(13)(a),
d
 that attests 


to the tank system's 


integrity by 1/12/1988, 


for underground tanks 


that do not meet the 


requirements of 


subsection (4) of this 


section and that cannot 


be entered for 


inspection, or by 


1/121/1990, for all 


other tank systems. 


• Tank system components will be 


assessed for compatibility to 


store, handle, transfer, and/or 


process the various waste 


solutions to be handled.  A 


comparison will be made of the 


waste types with the material 


compatibility tables published by 


NACE, ASME, or other 


applicable sources of material 


degradation data.  The waste 


chemicals and other monitored 


characteristics will be assessed to 


demonstrate the care and caution 


used to maintain tank integrity. 


• Tank leak integrity will be 


maintained and verified by the 


leak detection system, level 


monitoring, and visual 


examination of the tank annulus. 


This assessment 


was documented 


in the 2008 


DSTAR and will 


be updated as 


applicable. 


2  (2) (b) Tank systems 


that store or treat 


materials that become 


dangerous wastes 


subsequent to 


1/121/1989, must 


conduct this assessment 


within 12 months after 


the date that the waste 


becomes a dangerous 


waste. 


The 2008 IQRPE reports fulfilled this 


requirement based on the initial 


assessment schedule that was 


negotiated under the TPA.
e 
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Table C-1. 40 CFR 265.191 and WAC 1733-303-640(2) 


Compliance and Implementation Matrix (7 pages) 


No. 
40 CFR 265,


a
  


Subpart J WAC 173-303-640
b
  


Plan for compliance per 
RPP-PLAN-57087


c 
Comments 


3 (b) This assessment 


must determine that 


the tank system is 


adequately designed 


and has sufficient 


structural strength and 


compatibility with the 


waste(s) to be stored or 


treated to ensure that it 


will not collapse, 


rupture, or fail.  At a 


minimum, this 


assessment must 


consider the following: 


(1) design standard(s), 


if available, according 


to which the tank and 


ancillary equipment 


were constructed. 


(2) (c) This assessment 


must determine that the 


tank system is 


adequately designed 


and has sufficient 


structural strength and 


compatibility with the 


waste(s) to be stored or 


treated, to ensure that it 


will not collapse, 


rupture, or fail.  At a 


minimum, this 


assessment must 


consider the following: 


(i) design standard(s), if 


available, according to 


which the tank system 


was constructed. 


Design codes, standards and analysis 


• The design adequacy of the DST 


systems relative to the normal, 


off-normal, upset, or accident 


conditions has been assessed by 


design calculations or use of 


experience data, or the 


consequence of failure will be 


precluded by administrative 


controls.  The structural analyses 


of record will be assessed and 


will include temperature effects 


on material properties and aging 


(specific to the AZ and SY Farm 


tanks). 


• The structural stability of the 


DST systems design will be 


assessed by reviewing the 


national codes and standards used 


during design, construction, and 


inspection.  The PNNL Thermal 


and Seismic Analysis Project 


provided extensive stability 


analysis of the tanks. 


• The structural stability of the tank 


system ancillary equipment 


design will be assessed by 


reviewing the national codes and 


standards used during design, 


construction, and inspection, and 


verifying compliance with those 


codes and the design loads 


documents.  The WRPS FFS 


Program provided extensive 


stability analysis of the transfer 


piping system. 


• The detail and completeness of 


the design calculations and the 


quality control, testing, and 


inspection during construction 


will be assessed. 


• The secondary shell integrity 


actions and results will be 


assessed. 


• The secondary shell integrity 


requirements in the program plan 


will be assessed. 


These assessments 


were documented 


in the 2008 


DSTAR and will 


be updated as 


applicable. 


Integrity 


assessments of 


the drain lines are 


not currently 


performed. 


Status of the DST 


structural 


analysis will be 


documented for 


the period 2008 


to 2016. 


RPP-PLAN-


57087
c provides 


guidance on the 


ongoing 


structural 


analysis project. 
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Table C-1. 40 CFR 265.191 and WAC 1733-303-640(2) 


Compliance and Implementation Matrix (7 pages) 


No. 
40 CFR 265,


a
  


Subpart J WAC 173-303-640
b
  


Plan for compliance per 
RPP-PLAN-57087


c 
Comments 


3 


cont 


  • Where appropriate, analyses will 


be performed to demonstrate, by 


a combination of material 


behavior analyses and historical 


data, that tank system 


components either have not 


experienced excessive general 


corrosion, pitting corrosion, flow-


induced erosion, or SCC damage 


from the wastes, or have 


experienced damage at a slow 


rate.  Information obtained during 


the integrity assessment 


inspections and testing will be 


incorporated into this 


determination.  An assessment 


will be performed that will permit 


conclusions to be made about 


current conditions and life 


expectancy of the tank systems. 


• Special attention will be paid to 


the adequacy of the concrete shell 


foundation designs for tanks, and 


to the integrity of tank walls to 


sustain internal hydrostatic and/or 


external loading conditions. 


• The structural integrity of all 


transfer piping, drain piping, 


monitoring equipment, and 


ancillary components, including 


refining the structural analysis 


record will be assessed. 


• An overall plan will be developed 


for evaluation of the DST system 


RCRA
f
-compliant transfer piping 


planned for use after FY 2014.  


The primary and secondary 


piping of the double-contained 


piping will be tested, examined, 


or evaluated. 


 


4 (2) Dangerous 


characteristics of the 


waste(s) that have been 


or will be handled 


(ii) Dangerous 


characteristics of the 


waste(s) that have been 


and will be handled 


Waste characterization 


• RPP-PLAN-57087,
c
 Section 2.2 


outlines the development and 


adaptation of waste chemistry 


characterization and monitoring 


methods to support more 


effective control of tank waste 


chemistry to minimize corrosion. 
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Table C-1. 40 CFR 265.191 and WAC 1733-303-640(2) 


Compliance and Implementation Matrix (7 pages) 


No. 
40 CFR 265,


a
  


Subpart J WAC 173-303-640
b
  


Plan for compliance per 
RPP-PLAN-57087


c 
Comments 


5 (3) Existing corrosion 


protection measures 


(iii) Existing corrosion 


protection measures 


Corrosion methodology, corrosion 


protection and corrosion. 


• RPP-PLAN-57087
c
 describes the 


development and adaptation of 


electrochemical noise monitoring 


methods for corrosion monitoring 


in DSTs and to support more 


effective control of tank waste 


chemistry to minimize corrosion. 


• RPP-PLAN-57087
c
 describes the 


sampling and erosion monitoring 


of the DST transfer piping.  


• RPP-PLAN-57087
c
 describes an 


opportunistic sampling and 


erosion monitoring plan for the 


waste transfer lines. 


• RPP-PLAN-57087
c
 contains a 


description of the annual surveys 


(anode measurements) and the 


bi-monthly rectifier inspections of 


the corrosion protection system.  


• RPP-PLAN-57087
c
 provides for 


an engineering evaluation of 


annulus ventilation effect on 


corrosion. 


• The presence of cathodic 


protection for underground waste 


transfer piping will be assessed.  


Any internal or external corrosion 


protection measures incorporated 


into the design, construction, and 


operation phases will be 


identified.  The effectiveness of 


any in-place corrosion protection 


will be evaluated and appropriate 


recommendations will be 


provided. 


The periodic 


examination of 


the cathodic 


protection system 


is continuing and 


will cover the 


period 2008 to 


2016. 
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Table C-1. 40 CFR 265.191 and WAC 1733-303-640(2) 


Compliance and Implementation Matrix (7 pages) 


No. 
40 CFR 265,


a
  


Subpart J WAC 173-303-640
b
  


Plan for compliance per 
RPP-PLAN-57087


c 
Comments 


6 (4) Documented age of 


the tank system, if 


available (otherwise, 


an estimate of the age) 


(iv) Documented age of 


the tank system, if 


available (otherwise, an 


estimate of the age) 


Age of DST 


• RPP-PLAN-57087
c
 tabulates the 


date of construction and initial 


service date for the DST systems. 


• RPP-PLAN-57087
c
 describes the 


program to predict remaining 


useful life of the DST systems. 


• RPP-PLAN-57087
c
 describes the 


FFS program, which has 


identified the 75 lines maintained 


for routine transfers (RPP-RPT-


52206
g
). 


 


7 (5) Results of a leak 


test, internal 


inspection, or other 


tank integrity 


examination such that:  


(i) For nonenterable 


underground tanks, 


this assessment must 


consist of a leak test 


that is capable of 


taking into account the 


effects of temperature 


variations, tank end 


deflection, vapor 


pockets, and high 


water table effects,  


(ii) For other than 


nonenterable 


underground tanks and 


for ancillary 


equipment, this 


assessment must be 


either a leak test, as 


described above, or an 


internal inspection 


and/or other tank 


integrity examination 


certified by a qualified 


PE in accordance with 


270.11(d) of this 


chapter that addresses 


cracks, leaks, 


corrosion, and erosion. 


(v) Results of a leak 


test, internal inspection, 


or other tank system 


integrity examination 


such that: 


(A) For nonenterable 


underground tanks, the 


assessment must 


include a leak test that 


is capable of taking into 


account the effects of 


temperature variations, 


tank end deflection, 


vapor pockets, and high 


water table effects; and 


(B) For other than 


nonenterable 


underground tanks and 


for ancillary equipment, 


this assessment must 


include either a leak 


test, as described above, 


or other integrity 


examination, that is 


certified by an IQRPE, 


in accordance with 


WAC 173-303-810 


(13)(a),
d
 that addresses 


cracks, leaks, corrosion, 


and erosion. 


Tank system integrity inspections 


• RPP-PLAN-57087,
c
 Section 3.3, 


defines the periodic visual and 


UT examinations of DSTs, and 


these inspections are planned and 


scheduled for periodic 


inspections. 


• RPP-PLAN-57087
c
 gives a 


description of the generation and 


use of TIIGs used to compare 


visual inspections.  An enhanced 


visual inspection has been 


developed in response to the Tank 


AY-102 leak.  RPP-ASMT-


53793
h
 provides assessment of 


the discovered Tank AY-102 


leak. 


• RPP-PLAN-57087
c
 contains a 


description of encasement 


pressure testing for the DST 


transfer piping. 


• RPP-PLAN-57087
c
 contains a 


description of the inspection 


program for the ancillary 


equipment. 
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Table C-1. 40 CFR 265.191 and WAC 1733-303-640(2) 


Compliance and Implementation Matrix (7 pages) 


No. 
40 CFR 265,


a
  


Subpart J WAC 173-303-640
b
  


Plan for compliance per 
RPP-PLAN-57087


c 
Comments 


8 (d) If, as a result of the 


assessment conducted 


in accordance with 


paragraph (a) of this 


section, a tank system 


is found to be leaking 


or unfit for use, the 


owner or operator must 


comply with the 


requirements of 


40 CFR 265.196.
a 


(2) (d) If, as a result of 


the assessment 


conducted in 


accordance with (a) of 


this subsection, a tank 


system is found to be 


leaking or unfit for use, 


the owner or operator 


must comply with the 


requirements of 


subsection (7) of this 


section. 


Prior to the assessment 


• Tank AY-102 is leaking, the 


assessment of leak conditions and 


cause is identified in 


RPP-ASMT-53793.
h
  DOE is 


working with Ecology on a 


pumping plan for the tank.  


• For other DST tanks, an 


emergency pumping guide is in 


place per HNF-3484
i
 to meet the 


requirements of 


40 CFR 265.196.
a
 


• During the assessment, the 


IQRPE will immediately notify 


WRPS of any component found 


to be leaking or unfit for use. 


 


9  (2) (e) The owner or 


operator must develop a 


schedule for conducting 


integrity assessments 


over the life of the tank 


to ensure that the tank 


retains its structural 


integrity and will not 


collapse, rupture, or 


fail.  The schedule must 


be based on the results 


of past integrity 


assessments, age of the 


tank system, materials 


of construction, 


characteristics of the 


waste, and any other 


relevant factors. 


The assessment report will contain a 


recommendation for the repeat 


assessment schedule (e.g., every 


10 years). 


 


a
  40 CFR 265, “Interim Status Standards for Owners and Operators of Hazardous Waste Treatment, Storage, 


and Disposal Facilities,” Subpart J, “Tank Systems,” Code of Federal Regulations, as amended, U.S. Government 


Printing Office, Washington, D.C. 
b
  WAC-173-303-640, “Dangerous Waste Regulations,” Section 640, “Tank Systems,” Washington 


Administrative Code, as amended, Washington State Department of Ecology, Olympia, Washington. 
c
  RPP-PLAN-57087, 2014, Double-Shell Tank System Integrity Assessment Plan, Rev. 0, Washington River 


Protection Solutions, LLC, Richland, Washington. 
d  


WAC 173-303-810, “Dangerous Waste Regulations,” Section 810, “General Permit Conditions,” 


Washington Administrative Code, as amended, Washington State Department of Ecology, Olympia, Washington.  
e
  Ecology, EPA, and DOE, 1989, Hanford Federal Facility Agreement and Consent Order – Tri-Party 


Agreement, as amended, Washington State Department of Ecology, U.S. Environmental Protection Agency, and 


U.S. Department of Energy, Olympia, Washington. 
f
  Resource Conservation and Recovery Act of 1976, as amended, 42 USC 6901, et seq. 


g
  RPP-RPT-52206, 2012, Tank Farms Waste Transfer System Fitness-for-Service Requirements and 


Recommendations, Rev. 0, Washington River Protection Solutions, LLC, Richland, Washington. 
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h
  RPP-ASMT-53793, 2012, Tank 241-AY-102 Leak Assessment Report, Rev. 0, Washington River Protection 


Solutions, LLC, Richland, Washington. 
i
  HNF-3484, 2009, Double-Shell Tank Emergency Pumping Guide, Rev. 10, Washington River Protection 


Solutions, LLC, Richland, Washington. 


ASME = American Society of Mechanical Engineers. 


DOE = U.S. Department of Energy. 


DST = double-shell tank. 


DSTAR = double-shell tank integrity assessment 


report. 


Ecology = Washington State Department of Ecology. 


FFS = fitness-for-service. 


FY = fiscal year. 


IQRPE = Independent Qualified Registered 


Professional Engineer. 


NACE = National Association of Corrosion 


Engineers. 


PE = Professional Engineer. 


PNNL = Pacific Northwest National Laboratory. 


RCRA = Resource Conservation and Recovery 


Act. 


SCC = stress corrosion cracking. 


TIIG = tank integrity inspection guides. 


TPA = Tri-Party Agreement. 


UT = ultrasonic test. 


WAC = Washington Administrative Code. 


WRPS = Washington River Protection Solutions, 


LLC. 
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Acronyms 


API American Petroleum Institute  


ASME American Society of Mechanical Engineers 


ASTM American Society for Testing and Materials 


CFR Code of Federal Regulations 


DOE U.S. Department of Energy 


DST double-shell tank 


DSTAR Double-Shell Tank Integrity Assessment Report 


EVMS earned value management system 


FFS fitness-for-service 


FTE full-time equivalent 


IQRPE Independent Qualified Registered Professional Engineer 


NACE National Association of Corrosion Engineers 


ORP Office of River Protection 


P-scan pulse-echo ultrasonic inspection 


UT ultrasonic test 


WAC Washington Administrative Code 


WRPS Washington River Protection Solutions, LLC 


WTS waste transfer system 


Units 
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1.0 OVERVIEW 


This appendix contains a detailed list of proposed tasks associated with each primary planned 


activity for the Independent Qualified Registered Professional Engineer (IQRPE) double-shell 


tank (DST) integrity assessment.  For each primary task, a list of schedule activities is presented 


along with major assumptions and a basis for estimate supporting the baseline schedule and 


budget.  The IQRPE will generally follow a standard approach for performing each element of 


the DST integrity assessment, as defined in Title 40 Code of Federal Regulations (CFR) Part 


265.191, Subpart J, and Washington Administrative Code (WAC) 173-303-640(2).   


With the exception of developing the assessment strategy and report development sections of this 


plan, this standard approach for each primary task includes a common set of activities that 


typically include:  


• Commencing the task with an initial period of working with Washington River Protection 


Solutions, LLC (WRPS) to gather all information, reports, and documentation to perform 


each assessment activity 


• Reviewing the prior IQRPE DST integrity assessment completed in 2008 for applicability 


to the DST assessment beginning in 2014 


• Identifying any IQRPE assessments performed since the last DST assessment that can be 


included as supporting material to the DST assessment 


• Reviewing existing DST integrity programs (e.g., corrosion program, visual examination 


program, dome loading program, fitness-for-service [FFS], etc.) to assess adequacy and 


to confirm that existing processes are being followed. 
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Task: 1.1 INTRODUCTION AND BACKGROUND 


Scope Description: 


The IQRPE shall assess the DST system integrity at the U.S. Department of Energy (DOE) Office of River 


Protection (ORP).  The IQRPE DST system integrity assessment report (DSTAR) shall document, at a minimum, 


all information gathered for the DST system to meet the requirements of 40 CFR 265.191, Subpart J and WAC 


173-303-640(2).  The report further delineates specific content requirements for each paragraph listed.  This plan 


describes those documents, reviews, evaluations, studies, etc., necessary to address DSTAR content requirements 


set forth in WAC 173-303-640(2). 


Specific tasks to be performed include: 


1.1.010 Develop Introductory Sections of the IQRPE DSTAR 


1.1.020 Develop Introductory System Definition Section of IQRPE DSTAR 


1.1.030 Develop Initial Section 1.0 Content Section of the IQRPE DSTAR 


1.1.040 Submit Draft Section 1.0 IQRPE DSTAR to WRPS for Review 


1.1.050 Incorporate/Resolve WRPS Section 1.0 Comments 


Estimating Assumptions: 


• Project Approach section of the IQRPE DSTAR based on information from the following primary source 


documents, including: 


‒ 40 CFR 265, Subpart J 


‒ WAC 173-303-640(2) 


• Background and introductory materials will generally be obtained from existing WRPS DST Integrity 


Program documents, including the following primary documents: 


‒ RPP-7574, Double-Shell Tank Integrity Program Plan 


‒ RPP-28538 (including Volumes 2 through 7), Volume 1: IQRPE Double-Shell Tank System Integrity 


Assessment Report HFFACO M-48-14 


‒ RPP-RPT-28968, Hanford Double-Shell Tank Thermal and Seismic Project – Summary of Combined 


Thermal and Operating Loads with Seismic Analysis 


‒ RPP-PLAN-52788, Waste Transfer System Fitness-for-Service Implementation Plan 


• DST system components are defined in Appendix A of this plan. 


Basis of Estimate: 


• All DST integrity assessment discipline specialists will participate in the development of the system definition, 


background, and introductory sections of the DSTAR.  


• Updates to the introductory report content section of the DSTAR will be incorporated as new information 


becomes available. 
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TASK: 1.2 PROJECT APPROACH 


Scope Description: 


The IQRPE shall develop and document the approach that will be used to assess the DST system integrity 


consistent with 40 CFR 265.191 Subpart J and WAC 173-303-640(2). 


Specific tasks to be performed include: 


1.2.010 Develop Project Approach - DST System Structural and Leak Integrity Assessment 


1.2.020 Develop Project Approach - Structural Evaluations and Loading Conditions 


1.2.030 Develop Project Approach - Corrosion and Aging Evaluations 


1.2.040 Develop Project Approach - Leak Integrity Inspections 


1.2.050 Develop Project Approach - Waste Compatibility Evaluations 


1.2.060 Develop Project Approach - ASME Fitness-for-Service Evaluations of the Waste Transfer System 


Piping 


1.2.070 Develop Project Approach - DSTAR Format and Content 


1.2.080 Develop Project Approach - DSTAR Development 


1.2.090 Develop Project Approach - DSTAR Certification 


1.2.100 Develop Initial Section 2.0 Content of the IQRPE DSTAR 


1.2.110 Submit Draft Section 2.0 IQRPE DSTAR to WRPS for Review 


1.2.120 Incorporate/Resolve WRPS Section 2.0 Comments 


Estimating Assumptions: 


• The Project Approach section of the IQRPE DSTAR is based on information from the following primary 


source documents, including: 


‒ 40 CFR 265, Subpart J 


‒ WAC 173-303-640(2) 


• The Project Approach section of the IQRPE DSTAR is based on information from the following guidance 


documents, including: 


‒ RPP-28538 (including Volumes 2 through 7) 


‒ RPP-7574 


‒ RPP-RPT-28968 


‒ RPP-PLAN-52788 


Basis of Estimate: 


• All DST integrity assessment discipline specialists will participate in the development of the approach 


associated with performing the DST integrity assessment.  


• Updates to the Approach section of the DSTAR will be incorporated as new information becomes available. 
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TASK: 1.3 DOUBLE-SHELL TANK SYSTEM INTEGRITY 


Scope Description: 


This section is a summary element of the tasks associated with performing a series of DST system integrity 


assessment activities.  All planned activity is described in lower-level task elements.   


Estimating Assumptions: 


All estimating assumptions are documented in lower-level task elements. 


Basis of Estimate: 


All basis of estimate narrative is documented in lower-level task elements. 


 


TASK: 1.3.1 Assessment of Double-Shell Tank Design Requirements, Codes and Standards 


Scope Description: 


The IQRPE shall assess design requirements, codes, and standards used for evaluations of DST integrity.  ORP 


analyzed the DST using a modern finite element analysis in 2008, which was documented in RPT-RPP-28968. 


Specific tasks to be performed include: 


1.3.1.000 Gather Design Requirements and Codes Documents from WRPS (Note: all design requirements 


have been superseded by RPP-RPT-28968) 


1.3.1.010 Review Established Design Requirements, Codes and Standards and develop Section 3.1 of the 


DSTAR 


1.3.1.020 Submit Draft Section 3.1 Design Requirements and Codes to WRPS for Review 


1.3.1.030 Incorporate/Resolve WRPS Section 3.1 Design Requirements and Codes Comments 


Estimating Assumptions: 


• WRPS will confirm documents listed in this plan as those to be used to assess adequacy of design 


requirements for the DST system, and provide any additional documentation not listed. 


• WRPS will provide any IQRPE assessments completed since 2008 associated with DST system design 


requirements, codes, and standards. 


Basis of Estimate: 


• All DST integrity assessment discipline specialists will participate in the review of design requirements, 


codes, and standards to assess design adequacy of the DST system.  


• Updates to the design requirements section of the DSTAR will be incorporated as new information becomes 


available. 
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TASK: 1.3.2 Assessment of Double-Shell Tank Structural and Thermal Modeling 


Scope Description: 


The IQRPE shall assess the DST structural and thermal loading analysis models.  To meet Washington 


Administrative Code requirements, structural assessments were performed by modeling the tanks with finite element 


analysis computer codes.  These codes calculated forces, moments, deflections, and stresses in DST models due to 


normal, operational, and seismic loads.  The calculated results were evaluated against acceptance criteria defined in 


the following documents.  


Specific tasks to be performed include: 


1.3.2.000 Gather Structural and Thermal Modeling Documents from WRPS 


1.3.2.010 Review Post-2008
1
 IQRPE Assessments of the DST Integrity Program 


1.3.2.020 Develop Structural and Thermal Modeling Section of the IQRPE DSTAR (from gaps in the original 


2008 DST Integrity – seven-volume set, RPP-28538) 


1.3.2.030 Submit Draft Section 3.2 Structural and Thermal Modeling to WRPS for Review 


1.3.2.040 Incorporate/Resolve WRPS Section 3.2 Structural and Thermal Modeling Comments 


Estimating Assumptions: 


• WRPS will confirm documents listed in this plan as those to be used to assess adequacy of structural and 


thermal modeling for the DST system, and provide any additional documentation not listed. 


• WRPS will provide any IQRPE assessments completed since 2008 associated with DST system structural and 


thermal modeling. 


Basis of Estimate: 


• Summarize the structural, dynamic, and thermal modeling efforts defined in the 2008 IQRPE DSTAR. 


 


                                                 
1
 Post-2008 does not include the assessments documented in the seven-volume 2008 DST integrity assessment set. 
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TASK: 1.3.3 Assessment of the Double-Shell Tank System Structural/Leak Integrity 


Examination Program 


Scope Description: 


The IQRPE shall review the DST structural/leak integrity examination program by reviewing a percentage of:  


• Video examinations performed within both the primary and annulus tank spaces on the DSTs 


• P-scan (pulse-echo ultrasonic inspection) crawler inspections results for primary tank vertical walls 


• Examinations of the welds and heat-effected zone 


• Temperature and pressure monitoring (verify DST are operating within prescribed structural limits) 


Specific tasks to be performed include: 


1.3.3.000 Gather Structural/Leak Integrity Examination Documents from WRPS 


1.3.3.010 Review UT and Visual Examination Program 


1.3.3.020 Review UT and Visual Exam reports for years 2008-2015 (Exclude reports up to the 48-15 


milestone reports) 


1.3.3.030 Review Temperature and Pressure Monitoring Records for years 2008-2015 


1.3.3.040 Develop Structural/Leak Integrity Examination Section of the IQRPE DSTAR 


1.3.3.050 Submit Draft Section 3.3 Structural/Leak Integrity Examination to WRPS for Review 


1.3.3.060 Incorporate/Resolve WRPS Section 3.3 Structural/Leak Integrity Examination Comments 


Estimating Assumptions: 


• WRPS will provide documentation for all structural/leak integrity examinations completed since the last 


IQRPE assessment in 2008.  Cutoff date for examinations is March 2015 to meet submittal of report to 


stakeholders. 


• WRPS will provide any IQRPE assessments completed since 2008 associated with DST system integrity 


examination program. 


Basis of Estimate: 


• Estimate based on reviewing two ultrasonic and/or visual inspection reports per week over a four-week period 


(total of eight reports) using an equivalent ¾ full-time equivalent (FTE) combined assessment staff for the 


disciples required to support the assessment.  
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TASK: 1.3.4 Assessment of the Loading Program for Double-Shell Tanks and Ancillary 


Equipment 


Scope Description: 


The IQRPE shall assess the completeness of the dome loading program.  Based on IQRPE assessment of 


RPP-20556, Volume 7: IQRPE DST System Integrity Assessment – Evaluation of the Dome Load Program for 


Double Shell Tanks, a dome deflection monitoring program was put in place to monitor deflection of the tank 


domes.  RPP-25782, DST Dome Survey Program, establishes the basis for the DST dome survey program.  The 


goal of this program is to monitor the elevation of the tank and tank dome deflection to determine if settlement or 


excess deflection of the tank dome is occurring. 


Specific tasks to be performed include: 


1.3.4.000 Gather Dome Loading Documents from WRPS 


1.3.4.010 Review Dome Loading Program Requirement Documents 


1.3.4.020 Review Post 2008 IQRPE Dome Loading Assessment (RPP-27097) 


1.3.4.030 Assess DST Dome Load Records Post-2008 (including historical reports, record summary, log, 


surveys) 


1.3.4.040 Develop Dome Loading Section of the IQRPE DSTAR 


1.3.4.050 Submit Draft Section 3.4 Dome Loading to WRPS for Review 


1.3.4.060 Incorporate/Resolve WRPS Section 3.4 Dome Loading Comments 


Estimating Assumptions: 


• WRPS will provide documentation for all DST dome loading examinations completed since the last IQRPE 


assessment in 2008. 


• WRPS will provide any IQRPE assessments completed since 2008 associated with DST system dome loading 


program. 


Basis of Estimate: 


• Estimate based on reviewing two dome loading inspection reports per week over a two-week period (total of 


four reports) using an equivalent 1 FTE combined assessment staff for the disciples required to support this 


portion of the assessment.  
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TASK: 1.3.5 IQRPE Summary Report on the Double-Shell Tank System Integrity Assessments 


Scope Description: 


Assessments of the analysis performed and the examination made of the DST system integrity task identified in 


Section 3.0 of the plan shall be summarized in the IQRPE DSTAR and will contribute to the basis for the 


certifying the integrity of the DST system. 


Specific tasks to be performed include: 


1.3.5.010 Consolidate Individual Subsections of Section 3.0 – DST System Integrity 


1.3.5.020 Submit Final Draft Section 3.0 DST System Integrity to WRPS for Review 


1.3.5.030 Incorporate/Resolve WRPS Section 3.0 DST System Integrity Comments 


Estimating Assumptions: 


• Each of the subsections within Section 3.0 DST System Integrity is an input to the Section 3.0 report. 


Basis of Estimate: 


• Assessment staff providing input to each of the subsections within Section 3.0 of the report will provide input 


and are estimated to support the report consolidation effort. 
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TASK: 1.4 WASTE COMPATIBILITY 


Scope Description: 


This is a summary element of the tasks associated with performing a series of DST waste compatibility assessment 


activities.  All planned activity is described in lower-level task elements.  


In accordance with 40 CFR 265.191(b)(2), WAC 173-303-640(2), the DSTAR shall consider the hazardous 


characteristics of the waste that have been handled.  The waste compatibility section will address the characteristics 


of the waste stored in the DSTs.   


Specific tasks to be performed include: 


1.4.000 Gather Waste Compatibility Documents from WRPS 


1.4.010 Review DST System Waste Compatibility Data 


1.4.020 Assess DST Corrosion Rate Program 


1.4.030 Develop Waste Compatibility Section of the IQRPE DSTAR 


1.4.040 Submit Draft Section 4.1 Waste Compatibility to WRPS for Review 


1.4.050 Incorporate/Resolve WRPS Section 4.1 Waste Compatibility Comments 


Estimating Assumptions: 


• WRPS will provide documentation for all radioactive hazardous waste characterization assessments or wastes 


coming into contract with DST system materials since the last IQRPE assessment in 2008. 


• WRPS will provide any IQRPE assessments completed since 2008 associated with the assessment of the 


radioactive hazardous waste characterization program. 


Basis of Estimate: 


• Estimate based on reviewing four weeks of radioactive hazardous waste characterization data using an 


equivalent 1 FTE combined chemical and corrosion assessment staff to support this portion of the assessment.  


 


TASK: 1.5 ANCILLARY EQUIPMENT 


Scope Description: 


This is a summary element of the task associated with performing a series of DST ancillary equipment assessment 


activities.  All planned activity is described in lower-level task elements.   


Estimating Assumptions: 


All estimating assumptions are documented in lower-level task elements. 


Basis of Estimate: 


All basis of estimate narrative is documented in lower-level task elements. 
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TASK: 1.5.1 Configuration and Design Requirements for the Double-Shell Tank Waste 


Transfer System Piping 


Scope Description: 


The IQRPE shall document the description of configuration and design requirements for ancillary equipment and 


DST transfer piping systems in accordance with 40 CFR 265.191 (b) and WAC-173-303-640(2).  The waste 


transfer system (WTS) consists of a number of double-encased pipelines, pits, pumps, jumpers, and valves.  All of 


the current DST system pipelines were constructed beginning in 1977 and continuing through 2010.   


Specific tasks to be performed include: 


1.5.1.000 Gather Configuration and Design Requirement Documents for Transfer Piping Systems from 


WRPS (verify compliance with current FFS Program, see task element 1.5.2) 


1.5.1.010 Review Transfer Piping System Configuration and Design Requirements from Prior IQRPE 


Assessments 


1.5.1.020 Develop Transfer Piping Design Requirements Section of the IQRPE DSTAR 


1.5.1.030 Submit Draft Section 5.1 Transfer Piping Configuration and Design Requirements to WRPS for 


Review 


1.5.1.040 Incorporate/Resolve WRPS Section 5.1 Transfer Piping Configuration and Design Requirements 


Comments 


Estimating Assumptions: 


• WRPS will confirm documents listed in this plan as those to be used to assess adequacy of design 


requirements for the DST ancillary equipment and transfer piping system and provide any additional 


documentation not listed. 


• WRPS will provide any IQRPE assessments completed since 2008 associated with DST system transfer piping 


system configurations, design requirements, codes, and standards. 


Basis of Estimate: 


• All DST integrity assessment discipline specialists will participate in the review of design requirements, 


codes, and standards to assess design adequacy of the DST ancillary equipment and transfer piping system.  


• Updates to the design requirements section of the DSTAR will be incorporated as new information becomes 


available. 
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TASK: 1.5.2 Assessment of the Fitness for Service Program for the Double-Shell Tank Waste 


Transfer System Piping 


Scope Description: 


The IQRPE assessment shall review the DST WTS piping FFS program and provide observations.  The following 


DST integrity assessment results will be included in the WTS FFS program analysis: 


• DST waste transfer piping pressure/leak test records  


• DST waste transfer piping ultrasonic test (UT) examinations records and resultant wall thinning 


• Laboratory examinations for corrosion rate data 


• Laboratory examinations of in-situ based coupons for corrosion rate data 


• Electrochemical noise corrosion probe measurements 


• Estimated remaining service life of DST waste transfer piping systems. 


The IQRPE shall reference the American Society of Mechanical Engineers (ASME) API 579-1/ASME FFS-1, 


Fitness for Service guidance, which provides methods for evaluating the suitability of continued service of 


pressurized components. 


Specific tasks to be performed include: 


1.5.2.000 Gather ASME FFS Documents from WRPS 


1.5.2.010 Review the DST WTS Visual Examination and Pressure/Leak Test Reports Completed Post-2008 


1.5.2.020 Review the Corrosion Rate Determinations Reports Completed Post-2008 


1.5.2.030 Review the Cathodic Protection System Reports Completed Post-2008 


1.5.2.040 Review the DST WTS Service Life Predictions Reports Completed Post-2008 


1.5.2.050 Review the ASME FFS Annual Evaluation Reports (2014 through 2015) 


1.5.2.060 Review Previous FFS Program Recommendations (RPP-25299 and RPP-PLAN-52788) 


1.5.2.070 Develop DST System FFS Section of the IQRPE DSTAR 


1.5.2.080 Submit Draft Section 5.2 FFS to WRPS for Review 


1.5.2.090 Incorporate/Resolve WRPS Section 5.2 FFS Comments 


 


Estimating Assumptions: 


• WRPS will provide documentation associated with DST transfer piping system FFS assessments and 


examinations completed since the last IQRPE assessment in 2008.   


• WRPS will provide any IQRPE assessments completed since 2008 associated with the DST transfer piping 


system FFS program. 


Basis of Estimate: 


• Estimate based on reviewing DST transfer piping system FFS assessment reports over a series of three-week 


periods using an equivalent of 1 FTE combined assessment staff for the disciples required to support the 


assessment.  
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TASK: 1.5.3 Double-Shell Tank Systems Monitoring Instrumentation Assessment  


Scope Description: 


The IQRPE shall assess that the containment boundary (if applicable) of following DST monitoring 


instrumentation systems and components are in place:  


• DST secondary tank leak detection 


• DST waste transfer piping leak detection 


• DST waste transfer pit leak detection. 


Specific tasks to be performed include: 


1.5.3.000 Gather Leak Detection Monitoring Instrumentation Documents from WRPS 


1.5.3.010 Review Post-2008 DST System Leak Detection Monitoring Program Reports 


1.5.3.020 Review Prior IQRPE Assessments for DST System Leak Detection Instrumentation Monitoring 


and Control Recommendations 


1.5.3.030 Develop Leak Detection Monitoring Instrumentation Assessment Section of the IQRPE DSTAR 


1.5.3.040 Submit Draft Section 5.3 Leak Detection Monitoring Instrumentation Assessment to WRPS for 


Review 


1.5.3.050 Incorporate/Resolve WRPS Section 5.3 Leak Detection Monitoring Instrumentation Assessment 


Comments 


Estimating Assumptions: 


• WRPS will confirm documents listed in this plan as those to be used to assess adequacy of instrumentation 


monitoring program and provide any additional documentation not listed. 


• WRPS will provide any IQRPE assessments completed since 2008 associated with DST leak detection 


monitoring program. 


Basis of Estimate: 


• Estimate based on performing assessments for each element in scope description during a three-week period 


using an equivalent ½ FTE combined assessment staff for the disciples required to support the assessment.  


 


TASK: 1.5.4 IQRPE Summary Report on the Double-Shell Tank System Ancillary Equipment 


Assessments 


Scope Description: 


Assessments of the analysis performed and the examination made of the DST system integrity task identified in 


Section 5.0 of the plan shall be summarized in the IQRPE DSTAR and contribute to the basis for the certifying the 


integrity of the DST system. 


Specific tasks to be performed include: 


1.5.4.010 Consolidate Individual Subsections of Section 5.0 Ancillary Equipment 


1.5.4.020 Submit Final Draft Section 5.0 Ancillary Equipment to WRPS for Review 


1.5.4.030 Incorporate/Resolve WRPS Section 5.0 Ancillary Equipment Comments 


Estimating Assumptions: 


• Each of the subsections within Section 5.0 DST Ancillary Equipment is an input to Section 5.0 of the DSTAR. 


Basis of Estimate: 


• Assessment staff providing input to each of the subsections within Section 5.0 of the DSTAR will provide 


input and are estimated to support the report consolidation effort. 
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TASK: 1.6 SECONDARY CONTAINMENTS 


Scope Description: 


This is a summary element of the task associated with performing a series of DST secondary containment 


assessment activities.  All planned activity is described in lower-level task elements.   


Estimating Assumptions: 


All estimating assumptions are documented in lower-level task elements. 


Basis of Estimate: 


All basis of estimate narrative is documented in lower-level task elements. 


 


TASK: 1.6.1 Assessment of Double-Shell Tank Secondary Containment 


Scope Description: 


Specific tasks to be performed include: 


1.6.1.000 Gather DST Secondary Containment Documents from WRPS 


1.6.1.010 Review Structural Analysis of Record for the DST Secondary Containment since 2008 (performed 


in conjunction with the DST structural assessments in task 1.3.2) 


1.6.1.020 Review and Assess WRPS DST Secondary Containment UT Inspection Reports since 2008 (UT 


examinations that may have occurred between 2014 to 2016 period) 


1.6.1.030 Develop DST Secondary Containment Section of the IQRPE DSTAR 


1.6.1.040 Submit Draft Section 6.1 DST Secondary Containment to WRPS for Review 


1.6.1.050 Incorporate/Resolve WRPS Section 6.1 DST Secondary Containment Comments 


Estimating Assumptions: 


• WRPS will provide documentation for all DST secondary examinations completed since the last IQRPE 


assessment in 2008. 


• WRPS will provide any IQRPE assessments completed since 2008 associated with DST secondary 


containment examination program. 


Basis of Estimate: 


• Estimate based on performing assessments on DST secondary liner examination reports over a four-week 


period using an equivalent 1 FTE combined assessment staff for the disciples required to support the 


assessment.  
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TASK: 1.6.2 Assessment of Double-Shell Tank Transfer Piping Secondary Containment (Part 


of the Fitness-for-Service Program listed in Task Element 1.5.2) 


Scope Description: 


The IQRPE shall assess DST transfer piping secondary containments (encasements).  The DST system WTS 


piping is a pipe-in-pipe design.  The supernatant pipelines are 3-in. Schedule 40 primary pipe with a 6-in. 


Schedule 40 encasement, and the slurry lines are generally a 2-in. Schedule 40 primary pipe with a 4-in. 


Schedule 40 encasement.  All of the pipelines were designed, fabricated, and installed in accordance with ASME 


B31.1, Power Piping, or B31.3, Process Piping.  All encasements are carbon steel (ASTM
2
 A53 Type S Grade B 


or ASTM A106 Grade B). 


Specific tasks to be performed include (see task element 1.5.2 for work task descriptions related to this task 


element).  


1.6.2.010 Develop DST Piping Secondary Containment Section of the IQRPE DSTAR 


1.6.2.020 Submit Draft Section 6.2 DST Piping Secondary Containment to WRPS for Review 


1.6.2.030 Incorporate/Resolve WRPS Section 6.2 DST Piping Secondary Containment Comments 


Estimating Assumptions: 


• WRPS will provide documentation for all DST transfer piping secondary containment examinations 


completed since the last IQRPE assessment in 2008. 


• WRPS will provide any IQRPE assessments completed since 2008 associated with DST transfer piping 


secondary containment examination program. 


Basis of Estimate: 


• Estimate based on performing assessments on DST historical and current transfer piping secondary 


containment examination reports over a series of three-week periods using an equivalent of ½ FTE combined 


assessment staff for the disciples required to support the assessment.  


 


  


                                                 
2
  ASTM is a registered trademark of ASTM International, West Conshohocken, Pennsylvania. 
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TASK: 1.6.3 Assessment of Double-Shell Tank Ancillary Equipment Secondary Containments 


(Pits) 


Scope Description: 


The IQRPE shall perform integrity assessments of DST ancillary equipment secondary containments, including an 


assessment of the condition of liners of concrete pits.  


Specific tasks to be performed include: 


1.6.3.000 Gather DST Ancillary Equipment Secondary Containment Documents (Pits) from WRPS 


1.6.3.010 Review the Current WRPS NACE Inspection Reports for DST Ancillary Equipment since 2008 


1.6.3.020 Prepare Assessment Report containing Ancillary Equipment Inspection Report(s) and Independent 


NACE Certifications 


1.6.3.030 Develop DST Ancillary Equipment Secondary Containment Section of the IQRPE DSTAR 


1.6.3.040 Submit Draft Section 6.3 DST Ancillary Equipment Secondary Containment to WRPS for Review 


1.6.3.050 Incorporate/Resolve WRPS Section 6.3 DST Ancillary Equipment Secondary Containment 


Comments 


Estimating Assumptions: 


• WRPS will provide documentation for all DST ancillary equipment secondary containment examinations 


completed since the last IQRPE assessment in 2008. 


• WRPS will provide any IQRPE assessments completed since 2008 associated with DST ancillary equipment 


secondary containment examination program. 


Basis of Estimate: 


• Estimate based on performing assessments on DST historical and current ancillary equipment secondary 


containment examination reports over a series of three-week periods using an equivalent of ½ FTE combined 


assessment staff for the disciples required to support the assessment.  


 


TASK: 1.6.4 IQRPE Summary Report on the Double-Shell Tank System Secondary 


Containment Assessments 


Scope Description: 


Assessments of the analysis performed and the examination made of the DST integrity task identified in Section 


6.0 of the plan shall be summarized in the IQRPE report and contribute to the basis for the certifying the integrity 


of the DST system. 


Specific tasks to be performed include: 


1.6.4.010 Consolidate Individual Subsections of Section 6.0 Secondary Containments 


1.6.4.020 Submit Final Draft Section 6.0 Secondary Containments to WRPS for Review 


1.6.4.030 Incorporate/Resolve WRPS Section 6.0 Secondary Containments Comments 


Estimating Assumptions: 


• Each of the subsections within Section 6.0 DST Secondary Containment is an input to Section 6.0 of the 


DSTAR. 


Basis of Estimate: 


• Assessment staff providing input to each of the subsections within Section 6.0 of the DSTAR will provide 


input and are estimated to support the report consolidation effort. 
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TASK: 1.7 DOUBLE-SHELL TANK INTEGRITY ASSESSMENT REPORT 


CONSOLIDATION / RECOMMENDED SCHEDULES 


Scope Description: 


The IQRPE shall provide oversight to the development of the DST integrity assessment, including consolidation of 


the final report and preparation of supporting documents and appendices.  All report content including 


observations, recommendations, schedule for future assessments, and assessment results shall be monitored and 


receive final approval by the IQRPE. 


Specific tasks to be performed include: 


1.7.010 IQRPE Oversight/Certification of DST Integrity Assessment 


1.7.020 Assess the DST System Remaining Service Life Program 


1.7.030 Develop Recommended Schedules for Future DST System Integrity IQRPE Assessments 


1.7.040 Develop IQRPE Certification Recommendations for DST Integrity Assessment 


1.7.050 Develop Reference Section for DSTAR 


1.7.060 Develop/Maintain DST System Component Matrix – Appendix A 


1.7.070 Develop/Maintain 40 CFR 265.191 and WAC Compliance Matrix for DST Integrity Assessment 


Report – Appendix B 


1.7.080 Final Edit / Consolidate DSTAR 


1.7.090 WRPS Report Review / Comment Resolution 


1.7.100 ORP Report Review / Comment Resolution and Final Publication 


Estimating Assumptions: 


• WRPS will provide updates to the DST system component lists throughout the DST integrity assessment 


performance period. 


Basis of Estimate: 


• All DST integrity assessment discipline specialists will participate in the consolidation of the final DSTAR, 


including development of recommended schedules, system recommendations, observations, and DST system 


integrity program improvements.  
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TASK: 1.8 DOUBLE-SHELL TANK INTEGRITY ASSESSMENT PROJECT 


MANAGEMENT 


Scope Description: 


The scope of work for this task element includes performing all project management-related activities to support 


the development of the IQRPE DST integrity assessment currently scheduled to occur between April 1, 2014 and 


March 31, 2016.  Project authorization will trigger the initiation of team mobilization activities, including all 


project or site-specific training.  Customer meetings are scheduled to occur weekly unless less frequency is 


determined by the customer.  Monthly schedule and cost performance updates will be performed consistent with 


WRPS earned value management system (EVMS) requirements.   


Specific tasks to be performed include: 


1.8.010 Project Authorization 


1.8.020 Mobilize Project Team – Site/Project Specific Training 


1.8.030 Project Management / Client Interface / Safety /Quality Assurance 


1.8.040 Project Schedule Update / EVMS Monthly Reporting 


Estimating Assumptions: 


• WRPS will support weekly and monthly status meetings to ensure that feedback is incorporated into the 


DSTAR throughout the DST assessment performance period. 


Basis of Estimate: 


• All DST integrity assessment discipline specialists will participate in weekly and/or monthly status meetings 


and development of monthly performance reports. 
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