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1.0 INTRODUCTION

Washington Administrative Code (WAC) 173-303-640, Tank Systems, provides a set of
requirements for Owner/Operators of dangerous waste tank systems. This Design Assessment
Report is prepared for Washington River Protection Solutions, LLC (WRPS) by an Independent
Qualified Registered Professional Engineer (IQRPE) to certify that the proposed tank system will
have sufficient structural integrity and is acceptable for storing and treating dangerous waste per
WAC 173-303-640(3) Design and Installation of New Tank Systems or Components. IP-361651-
01, Independent Qualified Registered Professional Engineer Inspection Plan for Assessment
Services for TBI, identified the IQRPE inspections required for the project scope associated with
installation and testing activities subject to IQRPE independent inspections and certification.

The IQRPE maintains “independence” at all times. Comments by others are considered by the
IQRPE during the preparation of reports and plans. Only the IQRPE can implement changes to the
master IQRPE documents.

The original equipment construction was performed by Columbia Energy and Environmental
Services (CEES). DA-315990-01 Independent Qualified Registered Professional Engineer Design
Assessment Report for IQRPE for Test Bed Initiative assessed the original equipment construction.
This design assessment addresses all of the equipment modifications of the Test Bed Initiative
(TBI) components. The equipment modifications completed under the scope of this assessment
were performed by HiLine Engineering & Fabrication, Inc. Vendor design drawings are in RPP-
RPT-64590, TBI-HiLine Vendor Design Package.

1.1 PROJECT DESCRIPTION

Background

The mission of the TBI is to pretreat 2,000 gallons of Hanford waste in preparation for final
treatment and disposal at off-site facilities. Waste processing will be achieved via a filter and an
ion-exchange column (IXC) to remove undissolved solids and cesium-137 ('*’Cs). The 241-SY
tank farm will be configured to allow the installation of the temporary treatment system. The
treatment process includes removal of undissolved solids and '*’Cs from tank waste, and discharge
of the treated waste/low activity waste into portable containers (totes). The treated waste in the
containers will be transferred off-site to a permitted facility for stabilization. All solid waste
generated from processing will be packaged for disposal and all above ground equipment in SY
farm will be restored to its original configuration.

The TBI design and installation assessments will support work that will occur on the Hanford
Nuclear Waste Site in the 200 West Area.

IQRPE Scope

Meier Architecture « Engineering (Meier) provided an IQRPE to perform the design assessment
per WRPSs Statement of Work (SOW) No. 361651, IQRPE Assessment Services for TBI (BMA
81713). The scope of design assessment work performed in prior versions of TBI reviews was
covered in SOW No. 315990, IQRPE for TBI Design Assessment Planning, and SOW No. 359188,
IQRPE Assessment Services for TBI (BMA 64658). This assessment includes an IQRPE review of
design media (drawings, specifications, calculations, etc.) needed to support a Resource

WRPS Subcontract No. 81713, Release 02 Page 5 of 47
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Conservation and Recovery Act (RCRA) permit modification request and will also evaluate the
design media for issues associated with the secondary containment.

The IQRPE will also provide independent reviews, inspections, and assessments in support of TBI
equipment installation and operation in SY-Farm. The IQRPE performed the design assessment to
the requirements of WAC 173-303-640 for the applicable TBI components.

Central Plabesis

Ratfranade M

Figure 1: Hanford Map Showing the Location of the 241-SY DST Tank Farm in the 200
West Area
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Figure 2: Aerial Photograph Showing the Location of 241-SY Tank Farm in the 200 West
Area
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ITEM 1 — RISER ADAPTER W/ PLUG & TOP HAT PREP

Figure 10: TBI SY-101 Riser Adapter Assembly and Shield Plug (H-14-112134, Sheet 2)
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Figure 11: TBI SY-101 Riser Adapter Assembly & Shield Plug (H-14-112134, Sheet 3)
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Figure 12: 241-SY-101 Riser 008 Riser Adapter Assembly Supplement (2309-WRP-209-B,
Sheet 2)
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Figure 13: Modified Delay Tote Assembly (2309-WRP-209-MOD-T, Sheet 5)
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Figure 14: Top Hat Assembly of Delay Tote (2309-WRP-209-MOD-T, Sheet 8)
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Figure 15: Top Hat Assembly of Delay Tote (2309-WRP-209-MOD-T, Sheet 9)

WRPS Subcontract No. 81713, Release 02
Meier Project No. 22-9012

Page 19 of 47



DocuSign Envelope ID: 7D7F1B34-8C21-4263-B6BE-1F49DC740264

IQRPE Design Assessment Report for Test Bed Initiative DA-361651-01, Rev. 0

Figure 16: Process Tote Assembly (CEES-16-604-M-039, Sheet 1)
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Figure 19: Manufacturer’s Photograph of Tote Assembly for Liquid Waste
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Figure 20: Distribution Valve Manifold (2309-WRP-209-DVM, Sheet 2)
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Figure 24: Process Totes Surrounded by Catch Pan (H-14-112131, Sheet 3)
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1.2 DESIGN REVIEW REQUIREMENTS

Many of the components required for the transfer of dangerous or mixed waste are regulated by
WAC 173-303-640 requirements. WAC codes require an IQRPE’s review of the design of these
components prior to installation.

As a basis for the IQRPE certification, a review is performed on a final version of the document
design package as prepared by the WRPS’s design agent, HiLine Engineering & Fabrication, Inc.
(HiLine), and reviewed by WRPS. Documents such as drawings, calculations, Engineering Change
Notices (ECNs), Engineering Design Transmittals (EDTs), Technical Evaluations, and
specifications included in the design review package that are marked as final, and have signatures
of the preparer, checker, and approver, are reviewed by the IQRPE as a completed document. All
other documents will be reviewed as preliminary or supportive information.

The IQRPE maintains “independence” at all times. Comments by others are considered by the
IQRPE during the preparation of reports and plans. Only the IQRPE can implement changes to the
master IQRPE documents.

1.3 DESIGN OVERVIEW FOR TBI DESIGN ASSESSMENT

This Design Assessment Report is prepared for WRPS by an IQRPE to certify that the proposed
tank system will have sufficient structural integrity and is acceptable for storing and treating
dangerous waste per WAC 173-303-640(3)(a).

The TBI will utilize a temporarily installed system to collect 2,000 gallons of liquid waste from
the upper layer of supernatant in double-shell tank (DST) 241-SY-101 (ECN-718076, TBI
Installation). The collected waste will then be shipped to a facility located off of the Hanford Site
for subsequent processing. The packaged system used to extract the liquid waste stream from the
tank is entirely contained within a mast assembly (H-14-112135, TBI SY-101 Mast Assembly and
2309-WRP-209-C, Pump Column Assembly Supplement). The mast assembly is inserted into, and
suspended from, 42 diameter Riser-008 of DST 241-SY-101 (H-14-010531, Dome Penetration
Schedules (WST/WSTA) Tank 241-SY-101 and H-14-112308, TBI SY-101 Riser Arrangement). The
system situated inside the mast assembly, oriented from bottom to top, consists of a strainer,
progressive cavity pump (2309-WRP-209-PUMP Pump Assembly), filter (CEES-16-604-M-028,
DOE TBI SY-101 Filter Assembly), and a shielded Ion Exchange Column (IXC) (H-14-112132,
TBISY-101 P&ID; H-14-112141, TBI SY-101 IX Column Vessel and 2309-WRP-209-SHIELD, X
Shielded Assembly). The pump will skim supernatant from the upper layers of the tank waste at a
rate of one (1) gallon per minute (gpm). The liquid waste stream exiting the mast assembly is
routed to a delay tote until 333 gallons has been collected. The liquid waste is then pumped from
the delay tote to one (1) of six (6) each, 375-gallon process totes. The process totes are used to
transport the collected liquid waste to the offsite processing facility (RPP-CALC-65859, TBI
System Flow Analysis and H-14-112133, TBI SY-101 Process Flow Diagram).

The components within the scope of this IQRPE design assessment for the TBI are those that will
either be in direct contact with waste fluids, or in the case of the pipe stands, are relied upon to
support waste containing components along their travel path. All of these components are situated
either above Riser 008 of DST 214-SY-101 or on the ground surface away from the riser. The
components include:
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e Mastassembly (H-14-112135, 2309-WRP-209-C and 2309-WRP-209-TSA, Top Structure
Assembly) for those components above the riser flange.

e Riser adapter assembly (H-14-112134, TBI SY-101 42 Inch Riser Adapter Assembly &
Shield Plug and 2309-WRP-209-B, Riser Adapter Assembly Supplement).

e Delay tote assembly (2309-WRP-209-MOD-T, Delay Tote Assembly Supplement).

e Process tote assembly (CEES-16-604-M-039, DOE TBI SY-101 Process Tote Assembly).

e Distribution valve manifold (2309-WRP-209-DVM, Distribution Valve Manifold).

e Hose assemblies (2309-WRP-209-MOD-H, TBI Hose Assemblies Modified) for the hoses
that route liquid waste from the distribution valve manifold to the process totes.

e Pipe in pipe assemblies (2309-WRP-209-PIP, Pipe In Pipe Supplement) for the pipes that
route waste from the riser adapter assembly to the delay tote assembly (pipe assembly 1)
and from the delay tote assembly to the distribution valve manifold (pipe assembly 2). (To
avoid confusion, it should be noted that although these are called pipe in pipe assemblies,
they are constructed with an external pipe and internal flexible metal hose.)

e Pipe stands (CEES-16-604-M-008, DOE TBI SY-101 Pipe Stands).

e Catch pans for delay totes and process totes (H-14-112131, TBI SY-101 Site Plan and RPP-
CALC-65139, Test Bed Initiative Secondary Containment Sizing Calculation).

The following sections list and briefly describe each of the TBI components included in this design
review.

1.3.1 TBI Equipment

1.3.1.1  Mast Assembly

The mast assembly (H-14-112135, 2309-WRP-209-C and 2309-WRP-209-TSA) contains the
pump, filter, and IXC. The portion of the pump column containing these components is a 10”
diameter schedule 40 carbon steel pipe. The original TBI mast top structure required modifications
so it would adapt to the updated shielding and lower pumping system (2309-WRP-209-TS, Top
Structure).

1.3.1.2  Riser Adapter Assembly

The riser adapter assembly (H-14-112134 and 2309-WRP-209-B) is installed at the top of the mast
assembly to provide shielding and containment for the valves and piping that route the liquid waste
pumped from DST 241-SY-101.

1.3.1.3  Delay Tote Assembly

The delay tote assembly (2309-WRP-209-MOD-T) is a single tote that utilizes a commercially
available liquid waste transport container manufactured by Container Products Corporation. The
container has a volume capacity that can accommodate 375 gallons of liquid waste. The container
design incorporates both an integral inner and outer chamber. The container comes equipped with
a top flange from the manufacturer. The flange cover is removed, and a top hat assembly is
installed in its place. The top hat assembly is an enclosure that contains piping, valving,
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instrumentation, a vent filter, and a pump. These components are used for controlling and
monitoring the flow of waste liquid into and out of the delay tote.

1.3.1.4  Process Tote Assembly

The process tote assembly (CEES-16-604-M-039) consists of six (6) individual totes that utilize a
commercially available liquid waste transport container manufactured by Container Products
Corporation. The container has a volume capacity that can accommodate 375 gallons of liquid
waste. The container design incorporates both an integral inner and outer chamber. The container
comes equipped with a top flange from the manufacturer. The flange cover is removed, and an
inlet flange is installed in its place. The inlet flange of the process tote assembly incorporates
connectors for hose assemblies, and a vent filter.

1.3.1.5 Distribution Valve Manifold

The distribution valve manifold (2309-WRP-209-DVM) is situated near the process tote
assemblies (H-14-112131, Sheet 3) and is used to route the liquid waste stream originating from
the delay tote assembly to any one (1) of the six (6) individual process totes.

1.3.1.6 Hose Assemblies

The hose assemblies are used to route liquid waste from the distribution valve manifold to the
process totes (2309-WRP-209-PIP and H-14-112131). Hose assemblies (2309-WRP-209-MOD-
PIP) route liquid waste from the distribution valve manifold to the process totes.

1.3.1.7  Pipe In Pipe Assemblies

The pipe in pipe assemblies are used for routing waste from the riser adapter assembly to the delay
tote assembly and from the delay tote assembly to the distribution valve manifold (2309-WRP-
209-PIP; H-14-112131).

1.3.1.8  Pipe Stands

Pipe stands are used to support both the pipe in pipe assemblies and flexible metallic hoses above
ground level inside of cable trays that span between, and are supported by, the pipe stands (CEES-
16-604-M-008 and H-14-112131).

1.3.1.9  Catch Pans for Delay Totes and Process Totes

These are commercially available spill containment berms used to provide secondary containment
under the totes (H-14-112131, RPP-CALC-65139 and RPP-TE-58855, Material Compatibility
Evaluation of Secondary Containment Membrane with 241-SY-101 Waste for TBI Project).
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1.4 SCOPE OF IQRPE DESIGN ASSESSMENT

This design assessment includes a comprehensive review of the design package per WAC 173-
303-640. Any exceptions taken by the IQRPE to incomplete or unavailable items in the design
package are listed at the end of each subsection.

1.4.1  Portions of the TBI Included in Scope for IQRPE Certification
Documents included in this design review for the TBI include:

Procurement Information.

Technical Specifications.

Design and Fabrication Drawings.

ECNs.

e Piping and Instrumentation Drawings (P&IDs).

A list of reference documents reviewed by the IQRPE as part of this Design Assessment Report is
included in Section 4.0.

1.4.2  Portions of the TBI Not Included in Scope for IQRPE Certification

Components that are not within the scope of this IQRPE design assessment for TBI include those
that will not be in direct contact with waste fluids or are situated below Riser 008 and reside inside
of DST 214-SY-101. These components include:

e Mast assembly (H-14-112135) for all components situated below the Riser-008 mounting
plate of the riser adapter (H-14-112134). The major components below the mounting plate
include the pump assembly, filter assembly, and the IXC assembly.

e Backflush skid assembly (2309-WRP-209-BFS, Backflush Skid Assembly).

e The spray ring (H-14-112134, Item 3).

2.0 ASSESSMENT SUMMARY

Systems within the IQRPE scope of this assessment are adequately designed to prevent failure
caused by corrosion or by structural loads imposed by the system’s intended service. These
conditions are described in more detail below. The system design complies with the applicable
requirements of WAC 173-303-640. Design documents that were reviewed as part of this
assessment are included in Section 4.0.

2.1 CODES, STANDARDS, AND REGULATIONS

The codes, standards, and regulations specifically used during the preparation of this certification
are referenced, as necessary, throughout this report. A complete list of applicable references is
contained in Section 4.0.

2.2 BASIS OF DESIGN

The primary features of the TBI components are presented in Table 1.
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Table 1: TBI Design Assessment Major Component Features

Equipment Features

Situated on top of, and supported by, DST 214-SY-101 Riser-008.

Contains pump, filter, and IXC.

1 gpm flow rate.

Top end secures to riser adapter assembly.

Situated on top of pump column assembly.

Provides shielding and containment for valves and piping at top of

mast assembly.

e Sides, top, and bottom made of '4” thick stainless steel plate.

e Commercially available liquid waste transport container.

e 375-gallon capacity with integral inner and outer chambers.

e Includes a top hat assembly containing piping, valving,
instrumentation, a vent filter, and a pump for control and monitoring
of waste liquid.

e A single liquid waste transport container.

Installed inside of a catch pan, spill containment berm for
containment of potential leakage.

o Commercially available liquid waste transport container.
375-gallon capacity with integral inner and outer chambers.

e Includes an inlet flange containing a ball valve, connectors for hose
assemblies, and a vent filter.

e An assemblage consisting of six (6) individual liquid waste transport
containers.

e (Container assembly installed inside of a catch pan, spill containment
berm for containment of potential leakage.

Situated near the process tote assemblies.

e Used to route the liquid waste originating from the delay tote

Distribution Valve Manifold assembly to any one of the six (6) process totes.

e Installed within a catch pan, spill containment berm for containment
of potential leakage.

e Used to route liquid waste from distribution valve manifold to the

Hose Assemblies process totes.

e Designed with integral secondary containment.

e Used to route liquid waste originating from the riser adapter assembly
to the delay tote assembly (pipe assembly 1).

e Used to route liquid waste originating from the delay tote assembly
to the distribution valve manifold (pipe assembly 2).

e Designed with integral secondary containment.

e Heat traced for freeze protection.

Mast Assembly

Riser Adapter Assembly

Delay Tote Assembly

Process Tote Assembly

Pipe In Pipe Assemblies

Catch Pans for Delay Totes

and Process Totes e Pig Collapse-A-Tainer Self-Rising Spill Containment Berm.

2.2.1  Structural Design Standards

WAC 173-303-640 requires that an IQRPE certify that the proposed tank system will have
sufficient structural integrity and is acceptable for storing and treating dangerous waste. This

WRPS Subcontract No. 81713, Release 02 Page 32 of 47
Meier Project No. 22-9012



DocuSign Envelope ID: 7D7F1B34-8C21-4263-B6BE-1F49DC740264

IQRPE Design Assessment Report for Test Bed Initiative DA-361651-01, Rev. 0

assessment must show, in accordance with WAC 173-303-640(3)(a), that the foundation, structural
support, seams, connections, and pressure controls are adequately designed and that the tank
system has sufficient structural strength, compatibility with the waste to be stored and treated, and
corrosion protection to ensure that it will not collapse, rupture, or fail.

The TBI involves the installation of an In-Tank Pre-Treatment System (ITPS). The ITPS is a
temporary installation with an anticipated operational duration of less than two (2) weeks.
Components of the ITPS may be exposed to the elements for up to six (6) months after they are
delivered to the 241-SY tank farm (APT-F&R-1118, Test Bed Initiative for Off-Site Treatment and
Disposal of 2,000 Gallons of Hanford Low Activity Waste contained within MT-50832, Test Bed
Initiative (TBI) Relocation to Riser-008).

Components of the ITPS were analyzed. Mechanical calculations performed for the piping systems
are prepared in accordance with piping code requirements in ASME B31.3- 2016, Process Piping
(MT-50832). Calculations include the following areas as applicable:

Pipe wall thickness calculations for pressure.

Stress calculations for sustained loads due to pressure, dead load, and other sources.
Stress calculations for displacement stresses, such as thermal loads.

Stress calculations for occasional loads such as pressure, weight, and earthquake loads.

WAC 173-303-640(3)(d) requires backfill to provide structural support to prevent excessive
settlement and corrosion. The corrosion assessment is addressed in Section 2.2.2 of this report.

The following activities were conducted in the review of design standards for the TBI ITPS:

e Structural design standards, codes, and criteria were reviewed to ensure clear and specific
references.
e Structural calculations were reviewed.

Where possible, the IQRPE has reviewed the design package to ensure that the following activities
have been incorporated into the technical specifications:

e Structural calculations are provided for the TBI ITPS components.

e Calculations of thickness account for the assumed corrosion/erosion rate.

e Seismic considerations appropriate for the risk zone are included in the structural
calculations.

e Foundations are deep enough in the ground to eliminate frost heave per the requirements
of WAC 173-303-640(3)(a)(v)(C). New equipment is either attached to existing tank
structures or designed to accommodate frost heave.

e Adequate freeze protection is provided.

The information below highlights the IQRPE structural design standard review for the relevant
TBI ITPS components and also identifies any specific exceptions to this IQRPE certification as
they relate to the structural review.

Due to the temporary nature of the ITPS, an installation with an anticipated operational duration
of less than two (2) weeks, there are no requirements for the construction of any permanent
structures. At the conclusion of ITPS operation, any unneeded components that remain can be
removed for disposal as waste material. All ITPS components situated away from 42 diameter
Riser-008 of DST 241-SY-101 (H-14-010531 and H-14-112131) will either rest directly on the
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ground surface or will be supported by structures whose bases rest on the ground surface. No
foundations are required for the ITPS, so frost heaving of foundations and back fill requirements
to provide structural support to prevent excessive settlement would not be an issue within the scope
of the ITPS.

All stainless steel piping components are welded and inspected per ASME B31.3 for normal fluid
service. Structural carbon and stainless steel components are welded in accordance with AWS
D1.1, Structural Welding Code - Steel or AWS D1.6, Structural Welding Code - Stainless Steel,
as applicable (MT-50832).

The weight of the mast assembly (H-14-112135 and 2309-WRP-209-C), and riser adapter
assembly (H-14-112134 and 2309-WRP-209-B) is supported by 42 diameter Riser-008 of DST
241-SY-101 (H-14-010531). A structural analysis was conducted (RPP-CALC-65788, TBI:
Evaluation of 42” Dome Riser SY101-WST-RISER-008 and RPP-CALC-65858, 42" Riser Adapter
and Shield Plug Structural Analysis) to verify that the ITPS was sufficiently designed to withstand
the expected loading conditions for Seismic Design Category (SDC) SDC-2 when installed into
Riser-008. The calculation evaluated the additional equipment loads imposed on DST 241-SY-101
by the ITPS components to assure they did not exceed the allowable load margins of the tank. A
preliminary qualification of the structural integrity of 42” diameter Riser-008 determined the riser
to be acceptable in handling the design loads from the installation of the ITPS. The total weight of
the ITPS components will not impose loads greater than the Allowable Concentrated Load (ACL)
for DST 241-SY-101.

The mast assembly itself was structurally evaluated in RPP-CALC-65848, Structural Analysis of
Shielded IXC Assembly.

The mast assembly, along with other ITPS components, was evaluated for hoisting and rigging
concerns in accordance with RPP-8360, Lifting Attachment and Lifted Item Evaluation, RPP-
CALC-65855, Shielded IXC Assembly - Rigging Analysis and RPP-CALC-65858).

All fluid transfers beyond the riser adapter assembly (2309-WRP-209-B) are routed in pipe in pipe
assemblies and flexible hoses (2309-WRP-209-PIP, 2309-WRP-209-MOD-P, Modified TBI
Piping, and 2309-WRP-209-MOD-H). Both the pipe in pipe assemblies and flexible hoses are
supported above the ground level by pipe stands (CEES-16-604-M-008). The hoses and pipe in
pipe assemblies are supported over their entire length within cable trays that span between, and
are supported by, the pipe stands (H-14-112131 and CEES-16-604-M-008). A distribution valve
manifold (2309-WRP-209-DVM) is used to route the fluid originating from the hose connected to
the delay tote assembly (2309-WRP-209-MOD-T) to the individual totes of the process tote
assembly (CEES-16-604-M-039). With the exception of the hose jumpers between the DVM and
the process totes, the pipe in pipe assemblies and flexible metallic hose lines are heat traced for
freeze protection (2309-WRP-209-PIP, 2309-WRP-209-MOD-P and H-14-112132).

Both the pipe stands and distribution valve manifold were evaluated to verify that they had
sufficient capacity to resist wind loading. They were also evaluated for their ability to comply with
hoisting and rigging requirements in accordance with RPP-8360 (RPP-CALC-65927,
Miscellaneous Rack Structural Analysis and RPP-CALC-65928, Distribution Valve Manifold
Assembly Structural Analysis and Lifting Evaluation).

The TBI involves the installation of piping and fittings. Both RPP-CALC-65846, ASME B31.3
Analyses of the Modifications to TBI Piping & Jumpers and RPP-CALC-65865, ASME B31.3
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Analysis of Unlisted Equipment for TBI, analyzed the piping for loadings related to seismic
stresses, thermal contraction, and pipe clamp tensile loads. The calculation determined that the
design of the TBI piping and piping components meet the requirements of ASME B31.3.

Both the delay tote assembly (2309-WRP-209-MOD-T) and the process tote assembly (CEES-16-
604-M-039) incorporate in their design a commercially available liquid waste transport container
manufactured by Container Products Corporation. The container has a volume capacity that can
accommodate 375 gallons of liquid waste. The container design incorporates both an integral inner
and outer chamber. The container is tested by the manufacturer with a 30-foot drop test in
accordance with Department of Transportation (DOT) 49 CFR 173.66, Requirements for Bulk
Packaging of Certain Explosives and Oxidizers, requirements.

The totes were evaluated for their ability to resist forces imposed on them, such as wind and
seismic, that could cause them to overturn or slide. The tote design was found to be acceptable in
resisting these forces (CEES-CALC-604-S-013, Miscellaneous Rack Loading Analysis and RPP-
CALC-65927).

The delay tote assembly is equipped with both heat tracing and insulation for freeze protection
(2309-WRP-209-MOD-T). The six (6) process tote assemblies are wrapped in groups of three (3)
by two (2) electrically powered heating blankets to prevent freezing (CEES-16-604-M-039 and H-
14-112132).

The IQRPE concludes that the appropriate structural considerations for the TBI ITPS have been
made.

2.2.1.1  Structural Design Exceptions

Based on the above review, there are no IQRPE certification exceptions to the structural design of
the components used for the TBI ITPS.

The IQRPE concurs that this structural design meets the requirements of WAC 173-303-640(3)(a)
and (d).

2.2.2  Waste Compatibility

Regulations located in WAC 173-303-640(3)(a) require tank systems be compatible with the
wastes transported or otherwise handled.

The compatibility of the TBI ITPS components with waste stream products was evaluated (RPP-
RPT-64566, Test Bed Initiative Refurbishment and Modification Material Compatibility).

Materials in contact with the waste stream includes both metallic materials and nonmetallic
materials. The nonmetallic materials include ethylene propylene diene monomer (EPDM),
polychlorotrifluoroethylene del-F (PCTFE), ethylene propylene rubber (EPR), ethylene-
tetrafluoroethylene Tefzel (ETFE), reinforced polytetrafluoroethylene (RPTEF) and BUNA —N
(Nitrile Rubber).
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The commercially available secondary containment berms (PIG®' Collapse-A-Tainer®* Self-
Rising Spill Containment Berm) are made of XR-5%3 polymer membrane material. This material
was evaluated against all major species within the 241-SY-101 supernatant waste and deemed
compatible for use as the TBI secondary waste liner membrane (RPP-TE-58855).

There are no dissimilar metal welds in the system. All carbon steel surfaces are painted or powder
coated and have minimal contact with stainless steel surfaces (CEES-1414, Material Compatibility
Assessment Report for the Test Bed Initiative SY-101 lon Exchange Process).

Both the carbon and stainless steel metallic materials used for the TBI components were
determined to be suitable for their intended applications.

The assessment did not evaluate for reactions between dissimilar metals, including any
consideration of accelerated corrosion due to galvanic reactions, due to the short duration of ITPS
operation (CEES-1414). The ITPS is a temporary installation with an anticipated operational
duration of less than two (2) weeks. However, components of the ITPS may be exposed to the
elements for up to six (6) months after they are delivered to the 241-SY tank farm (APT-F&R-
1118). Table 2 below itemizes the various materials utilized for the ITPS components.

Table 2: TBI Design Assessment Component Materials in Contact with Waste

Drawing
Location

Description

Component Materials

PIPE 12 1" SCH 80, SMLS ASTM A312, TP 304L
FLOWTEK MPS 230, 3-
VALVE 9 WAY, 180° T-PORT, 1” Ball | SST; UMHWPE Seats
Valve
giping, in ELBOW 19 90, SCH 80, BW, SMLS ASTM A403, GR WP304L
ontainment 2309-WRP-
Box at top end
M 209-MOD-P
of Mast ELBOW 20 45, SCH 80, BW, SMLS ASTM A403, GR WP304L
Assembly
HART 3333-5, 1” SOCKET
HART UNION 21 WELD. COMPLETE 304L, W/ EPDM O-RING
HART 3333-5, 1” SOCKET
HART UNION 22 WELD - TAILPIECE 304L SST
Containment LA PITEI 2309-WRP- 10 17 thick ASTM A-36
B RECIE 209-BOX
0X GASKET ) 11 1/8” thick GARLOCK BLUE-GARD 3700
GASKET 14 427 & Y4 thick EPDM DUR 40
FLANGE 30 42” & 1.5” thick ASTM A-36
Riser Adapter ROLLED H-14-112134 >
SHELL 31 3/16” thick ASTM A-36
ENTRY RING 32 ROLLED CONE 3/16” thick | ASTM A-36
FLANGE 110 1/2” RF, SW, CLASS 300 ASTM A182, F304L, ASME B16.5
FLANGE 111 1” RF, SW, CLASS 300 ASTM A182, F304L, ASME B16.5
I ELBOW 114,115 | 1” SCHEDULE 80, BW ASTM A403, WP 304L CL W OR S
clay Jote PIPE 112 1" SCH 80, SMLS ASTM A312, TP 304L
Assembly 2309-WRP- ECCENTRIC, 1" X /7 SCH
Supplement REDUCER 209-MOD-T 127 —_ g 2 ASTM A403, WP 304L CL W OR S
CONCENTRIC, 1" X 47
REDUCER 128 SCH 80. BW ASTM A403, WP 304L CL W OR S
PIPE 117 1/2" SCH 80, SMLS ASTM A312, TP 304L

'PIG is a registered trademark of New Pig Tipton, PA
2 Collapse-A-Tainer is a registered trademark of New Pig Tipton, PA
3 XR-5 is a registered trademark of Seaman Corporation, Wooster, OH
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Description

Location

Component Materials

COUPLING 123 17 SW X 1-1/2 ENPT ASTM A182, F304L, ASME B16.11
FLOWTEK 1” BALL
W 129 | vALVE, 3-wAY, swEnps | 55T
HART 3333-5, 1” SOCKET
HART UNION 125 | WELD, THREADPIECE 304L
1/2” SCHEDULE 80, 90
ELBOW 46| S ASTM A403, WP 304L CL W OR S
PIPE 7 1/2" SCH 40, SMLS ASTM A312, TP 304/304L
45 DEGREE ELBOW, ",
ELBOW 8 CLASS 150 ASTM A182, GR F304
PIPE 9 3/4" SCH 40, SMLS ASTM A312, TP 304L-S
90 DEGREE ELBOW, 3/4”,
Process Tote ELBOW S 10 SCHEDULE 40 ASTM A403, WP304L-S
Assembly PIPE C0AM-030 11 3/4" SCH 40, SMLS ASTM A312, TP 304L-S
1/8” THICK FOR 12”
GASKET 12 FLANGE PTFE
LIQIUID 17 375 GALLON, DOUBLE- Commercially available
CONTAINER WALLED y
FLOWTEK 1 1/2" BALL
VALVE 23 VALVE SS
HART 3333-5, 1” SOCKET
HART UNION 16 WELD . TAILPIECE 304L SST
TEE 17 ; OOSOOCKET WELD, CLASS | soTM A182, 304L
?,lsltr‘b;‘/[“or.‘f . 2309-WRP- 18 FLOWTEK 1" BALL SST: BODY, BALL, STEM, ENDS;
alve Mantio 209-DVM VALVE; SOCKET WELD UMHWPE SEATS & SEALS
CHECK VALVE 1” _
VALVE 19 THREADED; CHECK-ALL égRSTSI;i g:%%ﬁ (s
U1HSSEP1.50SS
PIPE 20 17, SCHEDULE 80 ASTM A312, 304L
HART 3333-5, 1” SOCKET
HART UNION 12 WELD, TALLMECE 304L
HART 3333-5, 1” SOCKET
HART UNION 13 WELD. THREADPIECE 304L, W/ EPDM O-RING
PIPE 14 17 SCH 808, SMLS ASTM A312, F304L
E‘S’::mbhes ELBOW 3(3)8_91%%}; 15 | 17 SCH80,BW ASTM A403, WP 304L, CL S OR W
FLANGE 16 1” RESO, CLASS 150 ASTM A182, F304L, ASME B16.5
1/8” THICK, FULL FACE,
GASKET 17 1% CLASS 150 GARLOCK BLUE-GARD 3700
HOSE 22 IIEN%A;FE'T'CHEM’ BW RIVER BEND TRANSFER
PIPE 10,11 | 37 SCH 40 SMLS ASTM A312, TP304L
TEE 12 3” SCH 40, BW, SMLS ASTM A403, WP304L-S
FLANGE 13 3” REWN, CLASS 150 ASTM A182, F304L, ASME B16.5
3" LAP JOINT RF X PIPE
METAL HOSE 14 WELD END MICROFLEX INC. MSS-362
HOSE 15 1” SAFE-T-CHEM RIVER BEND TRANSFER
HART 3333-5, 1” SOCKET
HART UNION 16 WELD. TALLPIECE 304L
HART 3333-5, 17 SOCKET
HART UNION 17 ST TR 304L, W/ EPDM O-RING
HOSE 19 4” SAFE-T-CHEM RIVER BEND TRANSFER
Pine In Pi 2309-WRP-
ipe In Pipe 209-PIP 4” SAFE-T-CHEM HOSE
HOSE 20 BARB FITTING X 4” RIVER BEND TRANSFER 4150FX-4
FITTING CLASS 150 FLANGE (304L)
RFWN
47 LAP JOINT FLANGE
FLANGE 21 STUB, CLASS 150 ASTM A403, 304L, MSS SP-43
47 LAP JOINT FLANGE,
FLANGE 22 CLASS 150 ASTM A182, F304L, ASME B16.5
4” SAFE-T-CHEM HOSE
HOSE ’ BARB FITTING X 4” RIVER BEND TRANSFER 4150FX-4
FITTING CLASS 150 FLANGE (304L)

RFWN - MODIFIED
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Drawing
Description Location Item # Component Materials

2” SAFE-T-CHEM HOSE

HOSE BARB FITTING X 2”

FITTING 24 FEMALE CHEMJOINT RIVER BEND TRANSFER
NUT

NUT 25 2” CHEMIJOINT RIVER BEND TRANSFER

HOSE 26 2” SAFE-T-CHEM RIVER BEND TRANSFER

2.2.3  Anticipated Chemistry and Controls

Information on the composition of the liquid waste originating from the upper layer of supernatant
in DST 241-SY-101 can be found in documents Waste Type Volumes by Tank on the Tank Waste
Information Network System (TWINS) website and OSD-T-151-00007, Operating Specifications
for the Double-Shell Storage Tanks.

The primary piping material in contact with the liquid waste stream is made of stainless steel.

2.23.1 Compatibility Exceptions

Based on the above review, there are no IQRPE certification exceptions to the anticipated waste
compatibility or corrosion issues with the piping materials used for the TBI that may contact the
liquid waste stream.

The IQRPE concurs that this structural design meets the requirements of WAC 173-303-640(3)(a).

2.2.4  Pressure Control System

WAC 173-303-640(3)(a) requires that an IQRPE certify that the proposed tank system has been
designed with appropriate pressure control systems. The piping components of the TBI were
evaluated for pressure control issues.

Pressure control for the piping of the TBI equipment is accomplished by a pressure relief valve
(PRV-012) which is set for a discharge pressure of 200 psi (H-14-112132, Sheet 2). The pressure
relief valve was evaluated relative to the system operating pressure of 50 psig and was determined
to be acceptable for use in the system. The large buffer between operating pressure and valve set
pressure lowers the probability for the PRV to incidentally open due to pulsations or other
anomalies during operation (RPP-CALC-65847, TBI PRV Sizing Analysis). The pressure relief
valve discharges directly into Riser-008 of DST 241-SY-101 (H-14-112132, Sheet 2).

The TBI equipment as modified by relocation to Riser-008 was evaluated for fluid transport issues
(H-14-112133 and RPP-CALC-65859). The flow conditions through the TBI system piping were
analyzed for all operation scenarios. These scenarios included:

Pumping from SY-101 to the delay tote.

Pumping from the delay tote to the process tote.

Pumping from the delay tote back to SY-101 through the TBI column upper drop leg.
Pumping from the backflush skid with NaOH/deionized water to the TBI column lower
drop leg.

The analysis did not reveal any flow-related problems with the TBI system’s revised configuration.

ASME evaluations were also performed on other TBI pressure retaining components:
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e RPP-CALC-65846.
o RPP-CALC-65857, TBI ASME BPVC Section VIII Analysis.
e RPP-CALC-65865.

Those evaluations determined that:

e The modifications to the TBI system complied with the requirement of ASME B31.3 and
were within code allowable stresses for forces applied by gravity, thermal expansion,
internal pressure, seismic, and impact loads (RPP-CALC-65846).

e The design of the pressure boundary, inspection openings, and nozzle thicknesses met the
minimum design requirements for the applicable section of the 2021 ASME Boiler &
Pressure Vessel Code Section VIII (RPP-CALC-65857).

e The unlisted components that were evaluated (pressure sensor & flowmeter, EPDM hoses
used the piping system and the ball valves) are qualified as ASME B31.3 unlisted
components and are adequate for use in the TBI system

The IQRPE concludes that appropriate pressure control considerations for the TBI have been
made.

2.2.41 Pressure Control System Exceptions

Based on the above review, there are no IQRPE certification exceptions to the pressure control
system review.

The IQRPE concurs that this design basis meets the requirements of WAC 173-303-640(3)(a).

2.2.5 Secondary Containment System

WAC 173-303-640 requires that an IQRPE certify that the proposed tank system has been designed
with an appropriate secondary containment system. Secondary containment for tank systems that

store, accumulate, or treat dangerous waste must be designed and installed to meet the
requirements of WAC 173-303-640(4)(b).

Secondary containment for the TBI is accomplished by various means. Commercially available,
collapsible spill containment berms, or “catch pans”, will be employed under the delay tote,
process totes, and distribution valve manifold to provide secondary containment for those items.
Any leakage which collects within the containment berms can be routed to DST 241-SY-101 or
another suitable liquid waste disposal location, as appropriate. The secondary containment berms
(PIG®* Collapse-A-Tainer® Self-Rising Spill Containment Berm) are made of XR-5%¢ polymer
membrane material. The required volume of the containment berm(s) was evaluated. Although
both containments are now under tents, the containments are being sized for both the liquid volume
of the totes themselves and for an expected 25-year, 24-hour storm event at Hanford. RPP-CALC-
65139 is being revised to reflect the updated size of the containments.

4 PIG is a registered trademark of New Pig Tipton, PA
5 Collapse-A-Tainer is a registered trademark of New Pig Tipton, PA
6 XR-5 is a registered trademark of Seaman Corporation, Wooster, OH

WRPS Subcontract No. 81713, Release 02 Page 39 of 47
Meier Project No. 22-9012



DocuSign Envelope ID: 7D7F1B34-8C21-4263-B6BE-1F49DC740264

IQRPE Design Assessment Report for Test Bed Initiative DA-361651-01, Rev. 0

The pipe in pipe assemblies have secondary containment incorporated in them by virtue of their
design. The outer pipe assembly is able to capture any leakage that originates from the inner pipe
assembly (2309-WRP-209-MOD-H and 2309-WRP-209-PIP).

Any drainage originating from the piping of the mast assembly drains back into DST 241-SY-101,
as well as leakage originating from inside of the riser adapter assembly (2309-WRP-209-B).

2.2.5.1 Secondary Containment System Exceptions

There are no exceptions to the IQRPE review of WAC 173-303-640 secondary containment issues
for TBI. Updated calculation RPP-CALC-65139 will be reviewed to ensure it matches the updated
size of containments.

2.2.6  Ancillary Equipment Design

WAC 173-303-640 requires that an IQRPE certify that the proposed tank system has been designed
with appropriate ancillary equipment in accordance with the requirements of WAC 173-303-
640(3)(f) and (4)(f). WAC 173-303-040, Definitions, defines “Ancillary Equipment” as any device
including, but not limited to, such devices as piping, fittings, flanges, valves, and pumps, that is
used to distribute, meter, or control the flow of dangerous waste from its point of generation to a
storage or treatment tank(s), between dangerous waste storage and treatment tanks to a point of
disposal on-site, or to a point of shipment for disposal off-site. A review of the ancillary equipment
design is normally part of the IQRPE review. The scope of this review includes components listed
as in-scope in Section 1.3 and as described in the review sections above. Piping, fittings, flanges,
valves, and pumps have been evaluated by the IQRPE throughout this report, which includes all
ancillary equipment in-scope for this design assessment. No other ancillary equipment was
identified.

2.2.6.1 Ancillary Equipment Design Exceptions

Based on the above review, there are no IQRPE certification exceptions to the ancillary equipment
design review.

The IQRPE concurs that this design basis meets the requirements of WAC 173-303-640(3)(f) and
(4.

2.2.7  P&ID Review
The P&ID details for TBI are depicted on H-14-112132.
The IQRPE concludes that the appropriate P&ID review has been made.

2.2.8 Corrosion Assessment

WAC 173-303-640 requires an IQRPE corrosion assessment of only the external portion of the
primary containment that is in direct contact with soil or water.

The ITPS is a temporary installation with an anticipated operational duration of less than two (2)
weeks, so the corrosion of components will not be an issue. At the conclusion of ITPS operation,
any unneeded components that remain can be removed for disposal as waste material. All ITPS
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components situated away from 42" diameter Riser-008 of DST 241-SY-101 (H-14-112131) will
either rest directly on the ground surface inside of a collapsible spill containment berm or will be
supported by structures whose bases rest on the ground surface. (The entire footprint of all
equipment within the catch pans will be covered with a tent structure per Note 6 of H-14-112131,
Sheet 1). Waste is transported between the delay tote (2309-WRP-209-MOD-T) and the process
totes (CEES-16-604-M-039) via above-ground hose assemblies and pipe in pipe assemblies (H-
14-112131, 2309-WRP-209-MOD-H and 2309-WRP-209-PIP). The six (6) process totes
containing the liquid waste will be removed and shipped to an off-site vendor for subsequent
processing once they are filled.

The IQRPE concludes that appropriate corrosion considerations have been made for the TBI.

2.2.8.1 Corrosion Assessment Exceptions

Based on the above requirements, there are no IQRPE certification exceptions to the corrosion
assessment review with the materials.

The IQRPE concurs that this design basis meets the requirements of WAC 173-303-640(3)(a).

2.2.9 Recommended Inspection Schedule

Inspections required for the initial installation are detailed in IP-361651-01. Per the requirements
of WAC 173-303-640(3)(c), a separate Installation Assessment Report will be used to provide
Inspection Reports documenting installation and any modifications applicable to this Design
Assessment Report.

WAC 173-303-640(6) provides guidelines for follow-up inspections. In general, the
Owner/Operator should inspect the entire Waste Retrieval System (WRS) pathway immediately
before and after each waste transfer operation, and at least once per transfer day for any hazardous
waste releases. Inspection access will be limited by shielding and other enclosures. However,
daily monitoring of leak detector alarms is recommended during waste transfers.

In general, piping components should be inspected whenever any indication of a problem is
suspected (e.g., water hammer or off-normal performance, etc.) or whenever access to another
component is required for other activities (such as new installations requiring
movement/modification of existing components, etc.). Should any of these parameters change
(examples: extended operating life, increased operating temperature, or reduced pH of waste), the
inspection schedule must be re-evaluated by an IQRPE.

The need for additional inspections will be as set forth by the Owner/Operator per WAC 173-303-
640(6).

The IQRPE concludes that the appropriate inspection schedule considerations have been made.

2.2.9.1 Inspection Schedule Exceptions
There are no IQRPE certification exceptions to the recommended inspection schedule.
The IQRPE concurs that this design basis meets the requirements of WAC 173-303-640(6).
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3.0 DESIGN REVIEW ASSESSMENT CERTIFICATIONS

The TBI, as previously described, has been reviewed by the IQRPE and was assessed to be in
compliance with the applicable sections of WAC 173-303-640. These results are based on a review
of the applicable codes, standards, and documents.

The individuals listed below participated in the preparation of this design assessment.
Independent Qualified Professional Engineer

Paul M. Giever
- P.E., Civil, Structural Engineering, License No. 28084

Registered Professional Engineers

Alexander P. Butterfield
- P.E., Mechanical Engineering, License No. 52255

Andrew S. Klein
- P.E., Chemical, Fire Protection, License No. 47831

M. J. Langevin
- P.E., Mechanical Engineering, License No. 23759

BS Degreed Engineer

Nathaniel R. Weinman
- E.LT., Mechanical Engineering, Enrollment Number E-11818
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The certifications below are in accordance with the requirements of WAC 173-303-810(13)(a),
Certification.

Report IQRPE:
WAC 173-303-810(13)(a)

[ 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 and
imprisonment for knowing violations.

Report Reviewed by:
DocuSigned by:
EPVLMJ é\w
- 0D2F601A36DC452... January 16, 2024
Paul M. Giever, PE Date

Independent Qualified Registered Professional Engineer
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RPP-CALC-65928, 2024, Distribution Valve Manifold Assembly Structural Analysis and Lifting
Evaluation, Rev. 00, Washington River Protection Solutions, LLC, Richland, Washington.

RPP-RPT-64566, 2024, Test Bed Initiative Refurbishment and Modification Material
Compatibility, Rev. 00, Washington River Protection Solutions, LLC, Richland, Washington.

RPP-RPT-64590, 2024, TBI-HilLine Vendor Design Package, Rev. 00, Washington River
Protection Solutions, LLC, Richland, Washington.

RPP-TE-58855, 2022, Material Compatibility Evaluation of Secondary Containment Membrane
with 241-SY-101 Waste for TBI Project, Rev. 00, Washington River Protection Solutions,
LLC, Richland, Washington.

Statement of Work (SOW) No. 315990, 2018, IQRPE for TBI Design Assessment Planning, Rev.
0, Washington River Protection Solutions, LLC, Richland, Washington.

Statement of Work (SOW) No. 359188, 2022, IORPE Assessment Services for TBI (BMA 64658),
Rev. 0, Washington River Protection Solutions, LLC, Richland, Washington.

Statement of Work (SOW) No. 361651, 2022, IORPE Assessment Services for TBI (BMA 81713),
Rev. 0, Washington River Protection Solutions, LLC, Richland, Washington.

WAC 173-303-040, “Definitions,” Washington Administrative Code, as amended.

WAC 173-303-640(3), “Design and Installation of New Tank Systems or Components,”
Washington Administrative Code, as amended.

WAC 173-303-640, “Tank Systems,” Washington Administrative Code, as amended.
WAC 173-303-810(13)(a), “Certification,” Washington Administrative Code, as amended.
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