


Mr. David Bowen -2-
23-TF-0030

Attachments:

1. Certifications

2. RPP-PLAN-65643, Single-Shell Tank
System Leak Response Plan, Rev. 0

cc w/attachs:

J. A. Alzheimer, Ecology
J. S. Decker, Ecology

J. J. Lyon, Ecology

E. A. Rochette, Ecology
K. R. Rucker, Ecology

S. N. Schleif, Ecology
Administrative Record
Ecology NWP Library
Environmental Portal

cc w/o attach:

H. M. Bowers, WRPS
T. G. Beam, WRPS

J. Bell, NPT

C. Buck, Wanapum

L. Contreras, YN

D. R. Einan, EPA

T. Farrow Ferman, CTUIR
R. Ferri, YN

J. T. Hamilton, WRPS
B. Rodriguez, CTUIR
D. G. Saueressig, WRPS
M. J. Turner, HMIS

M. Wood, ODOE

August 18, 2023



Attachment 1
23-TF-0030

U.S. Department of Energy Certification
Washington River Protection Solutions LL.C

Certification (3 Pages Including Cover Sheet)

Richland Operations Office Office of River Protection
P.0O. Box 550 P.O. Box 450
Richland, Washington 99352 Richland, Washington 99352



U.S. Department of Energy Certification

In accordance with WAC 127-303-810, the following certification statement is provided for the
submittal of the Hanford Facility Resource Conservation and Recovery Act Permit, Revision 9,
Single-Shell Tank System (CUG-4), Addendum J, RPP-PLAN-65643, Single-Shell Tank System
Leak Response Plan, Rev. 0.

“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.”

Digitally signed by Brian T. Vance

B ri a n To Va nce Date: 2023.08.18 11:39:30 -07'00'

Brian T. Vance, Manager Date
Department of Energy




Washington River Protection Solutions LL.C Certification

In accordance with Washington Administrative Code 173-303-810, the following certification
statement is provided for the submittal of RPP-PLAN-65643, Single-Shell Tank System Leak
Response Plan, Revision 0.

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.

| 2.72.23
Wesley 1. Bryan Date
President and Projéct Manager

Washington River Protection Solutions LLC




Attachment 2
23-TF-0030

RPP-PLAN-65643 Rev. 0
Single-Shell Tank System Leak Response Plan

(56 Pages Including Cover Sheet)

Richland Operations Office Office of River Protection
P.O. Box 550 P.O. Box 450
Richland, Washington 99352 Richland, Washington 99352


















RPP-PLAN-65643 Rev.00 8/9/2023 - 9:27 AM 6 of 55

RPP-PLAN-65643
Revision 0

Single-Shell Tank System Leak Response
Plan

Prepared to inform working group discussions between Department of Energy and the
Washington Department of Ecology. Estimated costs and schedules, assumptions and
scenarios are part of planning and should not be viewed as part of a decision document.

S. T. Campbell
Washington River Protection Solutions, LLC

Date Published
August 2023

washingtonriver
protectionsolutions

an oma@ntum-led company

\

Prepared for the U.S. Department of Energy
Office of River Protection

Contract No. DE-AC27-08RV14800

Approved for Public Release;
Further Dissemination Unlimited

A-6007-231 (REV 1)



RPP-PLAN-65643 Rev.00

1.0
2.0

3.0

4.0

5.0

TABLE OF CONTENTS
INTRODUCTION ...ttt sttt sttt sttt sttt satesbeenne s 1
REGULATORY REQUIREMENTS......ooiiiiiiiiet ettt 1
2.1 Regulatory Background for Single-Shell Tank System........cccccoceviriiniinenniennenne. 1
2.2 Regulatory Requirements for Single-Shell Tank System ..........ccccoeeveivienciieiniennee. 2
2.2.1 Federal Standards............coooeieiiiiiiiiii e 3
2.2.2 State Standards............oooueeiiiiiie e 3
2.3 Interim StabiliZatioN.......ccccoiuiiiiiiiiriiiee s 4
2.4 SST System Leak Response Plan Relationship to RPP-9937.........ccccooviiiinnenn. 5
2.5 Closure Considerations and Requirements ..............cceeeeeeviienieenienieeniieeieeee e 5
BACKGROUND ...ttt sttt ettt et e sae s st ebeentesseenseeneesneenseas 6
3.1 Single-Shell Tank Farm Background.............cccoocovviiiiiiniiinieniieieeeeeeeeee, 6
3.2 Formal Leak Assessment PrOCESS........coouiiuiiiiiiiiiiiieiiieieeee e 8
RESPONSE ACTION SELECTION FACTORS......cociiiiiiiiiieeiieeeeee e 8
4.1 Tank Waste Contents and Environmental RisK .............ccccooiiiiiiiiiiiiii 8
4.1.1 Drainable Liquid ........ccoouieriiiiiiieeiieciee e 8
4.1.2  Interim StabiliZation..........ccoeiiiiiiiiiiiiiiiiee e 9
4.1.3  Waste Phases........cccooiuiiiiieiiie e e 10
4.1.4  Constituents Of CONCEIN.......eeiuiiiiiiiiiiieeiie et 10
4.2 Infrastructure Availability and Retrieval Considerations ...........c.ccccevvvereeniennnenne. 12
4.2.1 Tank Farm UtIIHES .....ccovieiiieiieeiieie ettt 12
4.2.2  Waste Retrieval Considerations..........coceevuereerueenienienennienienieeienieneeeeene 15
43 CloSUTE CONSIACTALIONS .....eeueeieuiieiiieiieeite et ettt et e st e b et e et e saeeebeesaeeeeeens 16
LEAK RESPONSE ACTIONS ..ottt ettt sttt 19
5.1 Waste REtrieval.........ooiiiiiiiiiii e 19
5.1.1 Response Action DeSCIIPtiON. ......cccueeriieriiiniiiiienieeiee ettt 19
5.1.2 Technology Maturation and Feasibility.........c.cccccceevviieniieeniiiceie e, 19
5.1.3 Advantages and Limitations ...........cceecueeieiriiiiiieniieinienieeeeseeeiee e 19
5.1.4 Waste Management, Treatment, and Disposal Considerations ................. 20
5.1.5 Approximate Cost and Schedule for Deployment .............ccccvveevirennnennee. 20
5.2 VENUIAION. .e.iitiiieiiieieiiecteeee ettt st 20
5.2.1 Response Action DeSCIIPON. .....cc.eertiirierieriieienieneeie et 20
5.2.2 Technology Maturation and Feasibility...........cccccovveeveriiniininiiiniencnene 20
5.2.3 Advantages and Limitations .........cccoceeverieneenienieneeneniesieeie e 21

8/9/2023 - 9:27 AM

RPP-PLAN-65643, Rev. 0

1 A-6007-231 (REV 1)

7 of 55



RPP-PLAN-65643 Rev.00 8/9/2023 - 9:27 AM

6.0

7.0

8.0

RPP-PLAN-65643, Rev. 0

5.2.4 Waste Management, Treatment, and Disposal Considerations ................. 21
5.2.5 Approximate Cost and Schedule...........ccccooiiiiiiiiiiiiiniiee 21
53 SaltWell PUMPING ....cccvieiiiiiiieiieie ettt ettt 21
5.3.1 Response Action DeSCIIPtION. ......cccvieriieriieriieriieeieeieesreeiee e eiee e 21
5.3.2 Technology Maturation and Feasibility ...........ccceccveviiiiiiniiiniiiiiieiieeene 22
5.3.3 Advantages and Limitations ..........ccceeceeeriieriiieiieniiienieeieeee e eiee e 22
5.3.4 Waste Management, Treatment, and Disposal Considerations ................. 22
5.3.5 Approximate Cost and Schedule............cccevviiriiiniiiiniiniieieceeee e 22
54 IN-Tank PrOCESSING ..cccuvieeiiiiieiiieeiie ettt ettt et e et e e sree e s e e s e e ennaeeenens 23
5.4.1 Response Action DeSCIIPION......ccueeeeeviieriieeriieeieeeiiee e e ereeeereeesvee e 23
5.4.2 Technology Maturation and Feasibility.........c.ccocceevviieniiieniiieciieeeieee, 23
5.4.3 Advantages and Limitations ........c.cccecvveerieeeiiieeiieeeiieeeeee e eeveeeeevee e 23
5.4.4 Waste Management, Treatment, and Disposal Considerations ................. 23
5.4.5 Approximate Cost and Schedule...........ccccooiiiiiiniiiiiniiiee 23
5.5  Interim Surface Barriers........cccecouieiiieiiieniieiieeiieeie ettt 24
5.5.1 Technology DeSCription.......ccccceuieriieriieriieniieriieeieeieeereeiee e eieesereeiens 24
5.5.2 Technology Maturation and Feasibility ............cccecceeriiniiiniiiniiieiiiieeiee 24
5.5.3 Advantages and Limitations ..........ccceeeveeriieriiienienieeniiesie e 24
5.5.4 Waste Management, Treatment, and Disposal Considerations ................. 24
5.5.5 Approximate Cost and Deployment Schedule............cccceeviiiiiiniininnnnnn. 25
LEAK RESPONSE ACTION SELECTION .....ccctiiiiieieeieieee e 25
6.1 Leak Response ConsSiderations ...........c.eecueereeerieeniieeniienieeiiesieeieesreeseeseeesseesnnes 25
6.2 Environmental And Human Health Risk...........coocooiiii, 25
6.3 Leak MONIEOTING ...eouvveeiiieiieeiieiie et eeiee et eite ettt e et esteeeteesabeebeesebeensaesnaeenseesnnas 27
6.4  Response Action Selection ProCess .........cceeviieeiiieeiiieeiiieciee e 30
WATER INTRUSION MONITORING AND MITIGATION ......cccoviiniieiienieeiieee 31
7.1 Intrusion Monitoring Program DesCription ..........ccceecveereieeniiieeeiiieeeieeeevee e 31
7.1.1 Surface Level MONItOTING ........vveeviieeiiieiie ettt evee e e 31
7.1.2 Interstitial Liquid Level Monitoring ...........ccccvveevveeecieeecieesieeeeee e 32
7.1.3  Visual INSPECHION ....eecviieeiiieciieeciie ettt e e eree e e e saree e 35
7.2 Intrusion Prevention Program Elements ............ccccoeviieniiiniieniieiienicceeceeeeeee, 36
7.2.1 Interim Isolation Background.............ccocceiviiiiiiiniiiiniiiieeceeee e 36
7.2.2  Weather Cover DesCription........c.cccueriieriieriiieniienieesieeeeeesieesveeieesneeeens 37
7.2.3 Weather Cover Inspections and Repair...........ccceecueeviieniienienieeniiesieeens 37
7.3 Response Actions for Newly Identified Suspected Intrusion ...........cccceeeeveeennennn. 39
REFERENCES ...ttt et sttt sttt st 40

11 A-6007-231 (REV 1)

8 of 55



RPP-PLAN-65643 Rev.00 8/9/2023 - 9:27 AM

Figure 3-1.
Figure 3-2.
Figure 6-1.
Figure 6-2.
Figure 6-3.
Figure 6-4.
Figure 7-1.
Figure 7-2.
Figure 7-3.

)

Figure 7-4.

Figure 7-5.
Figure 7-6.
Figure 7-7.
Figure 7-8.
Figure 7-9.

Table 4-1.
Table 4-2.
Table 4-3.
Table 4-4.
Table 4-5
Table 4-6.
Table 4-7.
Table 6-1.
Table 6-2.

RPP-PLAN-65643, Rev. 0

LIST OF FIGURES
Hanford Single-Shell Tank Farms ..........cccccooiiieiiiiiiiiiieiecieeceee e 7
Single-Shell Tank Size COMPATISON ....c.vvveeeuiieeiiieeiieeeiee e e erreeesereeeeeeeeaeeeereees 7
Environmental and Human Health Risk Evaluation...........ccccooceviiiiiiiniiiniinienen. 27
Additional Leak Monitoring Determination ...........ccccueeeeveeeiiiencieesieeesieeeevee e 28
General Leak Monitoring Technology Evaluation Process ...........cccecceevvervienivennnnens 29
Leak Response Action Selection ProCess .......c.eeecveeeiieeeiiieeiiieciee e 30
Enraf Plummet Measuring Liquid, Moist Solid, and Dry Solid Surfaces.................. 32
Liquid Observation Well Scanning System Diagram ...........cccceevveeeviieecieescieencnnenns 33
Typical ILL Recharge Curve Behavior Following Interim Stabilization (Tank TX-
...................................................................................................................................... 34
Transient Increases in the Count Rate above the Tracked ILL Feature (Tank S-111)
...................................................................................................................................... 35
Drip Falling from Tank C-108 RISET......c..cccuiiiiiiriieiieiiieiieeie et 36
Tank S-102 Inspection Comparison Showing Evidence of Intrusion........................ 36
Example of Unsatisfactory Foam Condition............ccceecveeviieniienienieeiienieeieeeie e 38
Example of Satisfactory Foam Condition...........ccceeeviieeiiieeiiienieeeieeeieeeee e 38
Tank-Specific Intrusion Response Plan Development Overview..........cccoceveeneeee. 40
LIST OF TABLES
Single-Shell Tank Drainable Interstitial Liquid .........cccceeevevieeeiiiiiiieeciieeieeceeeceee 9
Single-Shell Tank Interim Stabilized by Method...........cccooiiiiniiiiniiiiiceee 9
Types and Quantities of Waste in Single-Shell Tanks ...........ccccceevviieiiiiencieenieeeee, 10
Mobile Constituent Inventory by Farm ..........cccoeoieviieiiiiiiieienieeeceeeee e 11
. Mobile Constituent Inventory in Saltcake Drainable Liquids by Farm ...................... 12
SST Farm Proximity to Active Raw Water Lines .........ccoceveevenienienenienieecienene 13
Portable Exhauster Evaluation Summary ...........ccccoeciieiiiieciieiiceee e 14
Environmental and Human Health Risk Screening Standards............ccccoovveeinennennne. 26
Current In-Tank and Ex-Tank Leak Monitoring Technologies ............ccccceeveerneennee. 27
LIST OF TERMS

Abbreviations and Acronyms

ALC
CERCLA
CFR

DIL

DOE
DST
Ecology
HFFACO

Air Lift Circulator

Comprehensive Environmental Response, Compensation, and Liability Act
Code of Federal Regulations

Drainable Interstitial Liquid

U.S. Department of Energy

Double-Shell Tank

Washington State Department of Ecology

Hanford Federal Facility Agreement and Consent Order

11l A-6007-231 (REV 1)

9 of 55



RPP-PLAN-65643 Rev.00

HIHTL
HWMA
ILL

ISB
LOW

PMID
RCRA
RCW
RFI/CMS
SST

TPA
WAC
WMA

Units

°F
cfm
Ci
ft

gal
in.
kgal
mg

mrem
pCi

8/9/2023 - 9:27 AM

RPP-PLAN-65643, Rev. 0

Hose-in-Hose Transfer Line

Hazardous Waste Management Act

Interstitial Liquid Level

Interim Surface Barrier

Liquid Observation Well

Million

Preventative Maintenance Identification Document
Resource Conservation and Recovery Act

Revised Code of Washington

RCRA Facility Investigation/Corrective Measures Study
Single-Shell Tank

Tri-Party Agreement

Washington Administrative Code

Waste Management Area

degrees Fahrenheit
cubic feet per minute
Curies

feet

grams

gallons

inch

kilograms
kilogallons (thousand gallons)
liter

milligrams

millirem
Pico-Curies

v

A-6007-231 (REV 1)

10 of 55



RPP-PLAN-65643 Rev.00 8/9/2023 - 9:27 AM 11 of 55

RPP-PLAN-65643, Rev. 0

1.0 INTRODUCTION

Agreed Order, Docket Number 21304 (Agreed Order) between the Washington State Department
of Ecology (Ecology) and the U.S. Department of Energy (DOE) requires DOE to develop a
general Single-Shell Tank (SST) System Leak Response Plan to enable a timely response to any
future leaking SSTs and submit the plan for incorporation into the Sitewide Permit. This SST
System Leak Response Plan is applicable to future new actively leaking 100 series or 200 series
SSTs. The contents of this plan are based on Section V.A. of the Agreed Order.

In accordance with the Agreed Order, this SST System Leak Response Plan will be periodically
reviewed and amended as necessary including, but not limited to when there is a change in the
available leak response equipment and when the facility changes in a way that materially
increases the potential for releases of dangerous wastes or dangerous waste constituents from the
SST System. This SST System Leak Response plan will be reviewed in accordance with WAC
173-303-350(5) requirements.

2.0 REGULATORY REQUIREMENTS

This section describes the regulatory background for the SST System, applicable interim and
final status federal and state regulatory requirements, and a description of the regulatory history
for interim stabilization activities. In addition, a description of the relationship between the RPP-
9937, Single-Shell Tank System Leak Detection and Monitoring Functions and Requirements
document and this Leak Response Plan is provided, along with closure considerations and
requirements for the SST System.

2.1 REGULATORY BACKGROUND FOR SINGLE-SHELL TANK SYSTEM

The SST System was built between 1943 and 1964 and last received waste in 1980. Through
authorization under the Resource Conservation and Recovery Act (RCRA), regulation of the
hazardous waste portion of “mixed waste” became effective August 19, 1987, under the State of
Washington’s Hazardous Waste Management Act (RCW 70.105 which was later recodified as
RCW 70A.300) and Washington’s Dangerous Waste Regulations, Washington Administrative
Code (WAC) 173-303. Ecology is authorized by the Environmental Protection Agency (EPA) to
implement the Hazardous Waste Management Act (HWMA) and Dangerous Waste regulations
in lieu of RCRA (51 FR 3782 (Jan. 30, 1986); 52 FR 35556 (Sept. 22, 1987) and other notices in
the Federal Register to maintain the authorization).

In 1989, the Hanford Federal Facility Agreement and Consent Order (HFFACO) was
established by DOE, Ecology, and the EPA (collectively, the Tri-Parties). Among other things,
the HFFACO serves as a RCRA consent order and contains enforceable requirements and
schedules necessary to close the SST System.

The SSTs lack secondary containment and were identified as “unfit for use” in 2002 pursuant to

40 CFR 265.191 (02-OMD-036, Submittal of M-23-24 Single-Shell Tank (SST) System Integrity
Assessment Report). This unfit-for-use determination triggered legal obligations under RCRA

1 A-6007-231 (REV 1)
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and the Dangerous Waste regulations to remove these tanks from service; to remove as much
waste as is necessary to prevent release to the environment; and to close the tank system pursuant
to state hazardous waste management standards.

A Dangerous Waste Management Unit (DWMU) means a tank farm or group of tank farms that
form a contiguous area. For the SST system, these groupings also are called Waste Management
Areas (WMAs). Seven SST WMA s have been identified in HFFACO Appendix B, as follows:

WMA A-AX: 241-A and AX Tank Farms
WMA B-BX-BY: 241-B, BX, and BY Tank Farms
WMA C: 241-C Tank Farm

WMA S-SX: 241-S and SX Tank Farms
WMA T: 241-T Tank Farm

WMA TX-TY: 241-TX and TY Tank Farms
WMA U: 241-U Tank Farm.

Each DWMU is required to submit a closure plan under the Tri-Party Agreement (TPA)
requirements.

Where information regarding treatment, management, and disposal of the radioactive source,
byproduct material, special nuclear material (as defined by the Atomic Energy Act of 1954, as
amended, 42 U.S.C. §§ 2011 et seq.), and/or the radionuclide component of mixed waste has
been incorporated into this document, it is solely for the purpose of providing information,
recognizing Ecology has no authority over radioactive material. It is not incorporated for the
purpose of regulating the radiation hazards of such components under the authority of WAC 173-
303 or RCW 70A.300.

2.2 REGULATORY REQUIREMENTS FOR SINGLE-SHELL TANK SYSTEM

As the owner and co-operator of the Hanford Site, DOE is responsible for implementing all
required closure and cleanup activities in compliance with applicable federal and state law. The
SST System is currently subject to RCRA and HWMA interim status standards. Upon
incorporation of the SST System as part of the permit application for Revision 9 of the Sitewide
RCRA Permit (SST System Part V, Closure Unit Group 4), the SSTs will become subject to final
status standards and permit conditions. This Leak Response Plan will be incorporated into the
Sitewide RCRA Permit for the SST System as an attachment to Addendum J, Contingency Plan.

Currently, under the HFFACO, the SST system closure plan consists of three main sections that
are arranged in a hierarchy. The highest-level plan (Tier 1) documents requirements pertaining to
the SST system overall and is commonly referred to as the “Framework Plan.” Mid-level plans
(Tier 2) document requirements pertaining to each of the seven SST WMAs and are termed
WMA closure action plans. The lowest level plan (Tier 3) documents requirements pertaining to
the closure of individual SSTs, and to the closure of individual ancillary equipment components
within a particular WMA. These plans are termed “Component Closure Activity Plans.”

2 A-6007-231 (REV 1)



RPP-PLAN-65643 Rev.00 8/9/2023 - 9:27 AM 13 of 55

RPP-PLAN-65643, Rev. 0

2.2.1 Federal Standards

WAC 173-303-400(3)(a) incorporates by reference the interim status standards promulgated by
EPA under RCRA, including those set forth in 40 CFR 265, Subpart J (Tank Systems). The
federal final status standards for tank systems are addressed in 40 CFR 264, Subpart J (Tank
Systems).

Regarding responses to leaks or spills and disposition of leaking or unfit-for-use tank systems,
both the interim status standard, 40 CFR 265.196, and the final status standard, 40 CFR 264.196,
state that the tank or tank system must be removed from service immediately, and the owner or
operator must satisfy a series of requirements categorized generally as:

(a) Cessation of use; prevent flow or addition of wastes,

(b) Removal of waste from tank system or secondary containment system,
(c) Containment of visible releases to the environment,

(d) Notifications, reports,

(e) Provision of secondary containment, repair, or closure, and

(f) Certification of major repairs.

2.2.2 State Standards

WAC 173-303-640(7) includes the same requirements as both the federal interim and final status
standards stated above under the federal regulations; which addresses tank system requirements
for responses to leaks or spills and disposition of leaking or unfit-for-use tank systems, and states
that the tank or tank system must be removed from service immediately, and the owner or
operator must also satisfy the following requirements, which include the same general categories
of requirements:

(a) Cessation of use; prevent flow or addition of wastes,

(b) Removal of waste from tank system or secondary containment system,
(c) Containment of visible releases to the environment,

(d) Notifications, reports,

(e) Provision of secondary containment, repair, or closure, and

(f) Certification of major repairs.

Besides the WAC 173-303-640(7)(d) [40 CFR 265.196(d) and 40 CFR 264.196(d)] requirement
for reporting leaks to the environment, WAC 173-303-145(2), and the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA), 40 CFR 302,
“Designation, Reportable Quantities and Notification” reporting requirements are also applicable
for tank systems.

The interim and final status standards for management of waste stored and treated within the
SST System DWMU s, also include the following requirements and the responsive Addenda in
Revision 9 of the Sitewide RCRA Permit identified below:

WAC 173-303-310, Security — Addendum E
WAC 173-303-320, Inspections — Addendum I

3 A-6007-231 (REV 1)
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WAC 173-303-330, Personnel Training — Addendum G

WAC 173-303-340, Preparedness and Prevention — Addendum F

WAC 173-303-350, Contingency Plan and Emergency Procedures — Addendum J
WAC 173-303-360, Emergencies — Addendum J

WAC 173-303-380, Facility Recordkeeping — General Permit Requirement

This Leak Response Plan for the SST System DWMUs will be included in Addendum J to serve
as part of the Contingency Plan required by WAC 173-303-350 and including WAC 173-303-
806(4)(a)(vil) under final status standards.

All SST WMA s contain some contaminated soil. Contaminated soil from past and potential
future tank system waste releases to the environment within the WMAs undergo alternatives
analyses within a RCRA Facility Investigation/Corrective Measures Study (RFI/CMS) in
accordance with the HFFACO, as necessary to protect human health and the environment.
Decisions on appropriate soil cleanup or corrective actions are determined through closure plans
or the RFI/CMS process defined in Condition I.Y of the Hanford Facility Site-Wide Permit;
WAC 173-303-645(1)(c) for releases from a regulated unit after closure; WAC 173-303-646,
“Corrective Action” which lists the corrective action requirements in WAC 173-303-64620; and
the HFFACO and the RCRA corrective action process, as described in the HFFACO,
Attachment 2: Action Plan.

23 INTERIM STABILIZATION

As described in RPP-9937, over the years, most pumpable liquids were removed from the SSTs
in a process called interim stabilization. Interim stabilization for the SSTs began in the mid-
1970s and was later performed under TPA milestones (M-05 and M-041). Interim Stabilization
was completed as required under Consent Decree State of Washington, Department of Ecology v.
DOE, Case No. CT-99-5076-EFS (September 30, 1999, through the third amendment dated
September 9, 2003) (hereinafter referred to as Consent Decree). The Waste Tank Summary
Report (HNF-EP-0182) provides current estimates of liquid present in single shell tanks and
intrusion status.

The Interim Stabilization Program reduced the amount of drainable liquids that could be released
from the SST System to the environment. The drainable liquid part of the waste is the fraction
that could most likely leak out of a tank through a corrosion-related hole in the liner. The solid
components of waste (sludge and salt cake) would not be expected to migrate through a hole in
the liner, between the joints in the concrete, and escape to the vadose zone.

As required by the Consent Decree, DOE completed interim stabilization of the SSTs in 2004 for
all SSTs with the exception of tanks 241-S-102 and 241-S-112. The Third Amendment to the
Consent Decree provided that DOE’s obligation to complete interim stabilization of tanks 241-S-
102 and 241-S-112 would be held in abeyance pending completion of retrieval pursuant to an
accelerated schedule. Interim stabilization of tank 241-S-112 occurred as part of retrieval.
Interim stabilization was declared complete for tank 241-S-102 without fully retrieving the tank
contents (Letter 10-TPD-163, “Completion of Interim Stabilization (IS) of SST 241-S-102 Under
Interim Stabilization Consent Decree Case No. CT-99-5076-EFS”). The Consent Decree was
terminated on March &, 2011.

4 A-6007-231 (REV 1)
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Following interim stabilization, management of SSTs has occurred consistent with other
HFFACO primary documents and milestones, such as the M-045 series milestones that establish
the SST closure planning process, including retrieval objectives, interim measures, and
corrective action. Additionally, the M-062-40 System Planning milestone provides a mechanism
to determine the sequencing of retrievals.

24 SST SYSTEM LEAK RESPONSE PLAN RELATIONSHIP TO RPP-9937

RPP-9937 addresses the requirements for leak detection, monitoring, and reporting, as set forth
in 40 CFR 265.196 [incorporated by reference in WAC 173-303-400(3)(a)]. DOE and Ecology
intend to include this SST System Leak Response Plan in Revision 9 of the Sitewide RCRA
Permit (SST System Part V, Closure Unit Group 4).

Currently, under the process outlined in RPP-9937, notification for any declaration of a leak to
the environment will occur as required under WAC 173-303-145(2), 40 CFR 265.196(d)
[incorporated by reference in WAC 173-303-400(3)], and CERCLA reporting requirements, 40
CFR 302. Upon providing this notification, DOE and Ecology will reach agreement about next
steps and document the agreement in the Project Manager Meeting minutes in accordance with
the HFFACO, Attachment 2: Action Plan, Section 4.1. If unanimous agreement is not reached, it
will be documented in the Project Manager Meeting minutes and the Ecology Project Manager
can provide notification to the DOE Project Manager and/or initiate any compliance actions
deemed necessary in accordance with HFFACO, Attachment 2: Action Plan, Section 4.1. If not
already documented as a leaker, the status of the tank will also be changed in the most current
version of HNF-EP-0182.

This SST System Leak response Plan will be amended, as necessary, in accordance with WAC
173-303-350(5) and the Agreed Order, Section V.A., at times including but not limited to, when
there is a change to the list of available leak response equipment and when the facility changes in
a way that materially increases the potential for releases of dangerous wastes or dangerous waste
constituents from the SST System.

This SST System Leak Response Plan is intended to provide a framework to support the
selection of, and agreement on, leak response actions.

2.5 CLOSURE CONSIDERATIONS AND REQUIREMENTS

The SST system closure plan will describe closure actions and compliance with closure
performance standards for the entire SST system. A Tier 2 WMA closure action plan will be
developed for WMAS to be closed and will be incorporated into the Sitewide RCRA Permit (SST
System Part V, Closure Unit Group 4). A Tier 3 component closure activity plan will be
developed to cover closure activities specific to the component(s) or group of components to be
closed within that WMA. Closure action plans and component closure activity plans will be
approved by Ecology through a modification to Part V of the Sitewide Permit, Addendum H for
the SST System.
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Selection of leak responses should consider data and information that is developed under various
elements of the tank farm closure process as outlined in the Appendix I of the HFFACO Action
Plan.

To ensure future leak response actions satisfy WAC 173-303-640(7)(e) requirements during
closure, this SST System Leak Response Plan:

e Establishes a process for determining, on a case-by-case basis, whether the
implementation of one or more leak response actions achieve the RCRA closure
performance standards under WAC 173-303-610(2), WAC 173-303-640(8)(b) and WAC
173-303-665(6) for the leaking tank, and if not, the extent of additional retrieval that
would be required for closure; and

e Includes a requirement to amend the RCRA closure plan for the leaking tank to
incorporate the leak response action(s) selected for implementation of the closure action
through a modification of the Sitewide Permit under Part V, Addendum H for the SST
System.

All SSTs have been identified as unfit-for-use and will proceed to closure instead of being
repaired and returned to service pursuant to WAC 173-303-640(7)(e). Because the SSTs are
proceeding to closure, WAC 173-303-640(7)(f), “Certification of major repairs” is not
applicable.

3.0 BACKGROUND

3.1 SINGLE-SHELL TANK FARM BACKGROUND
The Hanford SST system consists of 149 100/200-series SSTs, as well as miscellaneous tanks,

pits, pipes, and structures located in the 200 East and 200 West Areas at the Hanford Site. Figure
3-1 provides an overview of the SST WMAs.
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Figure 3-1. Hanford Single-Shell Tank Farms
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The SST system was built between 1943 and 1964 and was operated up until 1980 when the last
waste transfer was received. The SSTs are underground and consist of a single steel liner
supported by a concrete shell and dome. Their capacities range from 55,000 to 1,000,000
gallons. Figure 3-2 provides a size comparison for the different types of SSTs at the Hanford
Site.

Figure 3-2. Single-Shell Tank Size Comparison

Type IVc 100 Series - AX Farm
Type IVb 100 Series - A Farm
Type IVa 100 Series - SX Farm

Type 111 100 Series - BY, S, TX, and TY Farms
Type Il 100 Series - B, BX, C, T, and U Farms
Type | 200 Series - B, C, T, and U Farms
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Most pumpable liquids were removed from the SSTs through interim stabilization which reduces
the size of a release to the environment in the event of a leak. Interim stabilization was initiated
in the mid-1970s and was completed in 2004.

The SST farms have varying levels of contamination due to tank leaks, surface spills, cascade
line leaks, spare inlet leaks due to tank overflows, or other release mechanisms. The location and
degree of contamination is dependent on the specific SST farm. DOE operates an extensive
groundwater treatment and control process to mitigate and minimize the impact of waste leaks on
the groundwater.

3.2 FORMAL LEAK ASSESSMENT PROCESS

An SST is determined to be actively leaking through the formal leak assessment process in
accordance with RPP-9937. The process is based on a probabilistic analysis to assess the
probability that a tank has leaked based on expert interpretation of in-tank and ex-tank data.
Notifications are required when a formal leak assessment has been initiated for a tank, as well as
when the status of a tank changes, i.e., going from “Sound” to “Assumed Leaker” or vice versa.

An actively leaking tank shows evidence of waste currently leaking to the environment by in-
tank or ex-tank measurements. An assumed leaking tank has shown evidence of waste leaking to
the environment in the past but is not necessarily currently leaking. Actively leaking tanks are
classified as assumed leakers.

4.0 RESPONSE ACTION SELECTION FACTORS

Each SST has a unique combination of waste and practical factors which must be considered
when determining an appropriate response. This section discusses tank waste, utilities available
at SST farms, practical constraints for waste retrieval, and closure considerations in detail.

4.1 TANK WASTE CONTENTS AND ENVIRONMENTAL RISK

Leak response actions should consider tank waste contents and their associated environmental
risk. Key factors include:

Volume of drainable liquid (interstitial and supernatant)
Stabilization method

Waste phases

Constituents of concern

Retrieved tanks and tanks being actively retrieved are not included in the following subsections.

4.1.1 Drainable Liquid
The drainable interstitial liquid (DIL) is the volume of interstitial liquid (liquid in the pores

around the waste particles) estimated to drain from a tank if a hole was present in the bottom
centerline of an SST, assuming no resistance to liquid flow from the tank due to soil or concrete
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(RPP-RPT-60305, Single-Shell Tank Updated Drainable Interstitial Liquid Volumes — 2020).
The calculated DIL volume in a tank depends on waste volume, liquid level, waste porosity, and
capillary height. Table 4-1 groups the SSTs into three groups based on the estimated DIL
volume: 0 kgal, 0.1 kgal — 49 kgal, and > 50 kgal. The most current estimates of DIL and all
waste volumes is provided by HNF-EP-0182.

Table 4-1. Single-Shell Tank Drainable Interstitial Liquid

Estimated DIL (kgal) Tanks

A-104, A-105, A-106, BX-102, BX-108, S-112, SX-108, SX-109, SX-111, SX-112,
SX-113, SX-115, T-102, T-103, T-106, TY-104, TY-106, U-101, U-203, U-204

A-101, A-102, B-101, B-102, B-103, B-105, B-106, B-107, B-108, B-109, B-110, B-
111, B-112, B-201, B-202, B-203, B-204, BX-101, BX-103, BX-104, BX-105, BX-
106, BX-107, BX-109, BX-110, BX-111, BX-112, BY-101, BY-102, BY-104, BY-
107, BY-108, BY-110, BY-111, BY-112, S-102, S-105, S-106, S-107, S-108, S-109,
0.1-49 S-110, SX-101, SX-102, SX-103, SX-104, SX-105, SX-107, SX-110, SX-114, T-
101, T-104, T-105, T-107, T-108, T-109, T-111, T-112, T-201, T-202, T-203, T-204,
TX-101, TX-102, TX-103, TX-104, TX-105, TX-107, TX-108, TX-109,TX-110
TX-111, TX-113 ,TX-114 ,TX-116 TX-117, TY-101, TY-102, TY-103, TY-105,U-
102 ,U-103, U-104, U-105, U-106, U-110, U-111, U-112, U-201, U-202

A-103,B-104,BY-103, BY-105, BY-106, BY-109, S-101, S-103, S-104, S-111, SX-
106, T-110, TX-106, TX-112, TX-115, TX-118, U-107, U-108, U-109

0

> 50!

Notes:

! Three tanks exceeded 50 kgal DIL after interim stabilization was completed: A-103, BY-103, and C-102 (HNF-SD-RE-TI-178). Higher DIL
values since interim stabilization are attributed to intrusions and reclassification of waste volume in the Best-Basis Inventories from sludge to
saltcake, which has a higher drainable porosity (HNF-EP-0182, Waste Tank Summary Report for Month Ending November 30, 2022).

4.1.2 Interim Stabilization

The interim stabilization program reduced the liquid content of waste to minimize risk associated
with loss of tank integrity and exposure of the liquid contents to the environment. To meet the
interim stabilization criteria, a tank must have contained less than 50,000 gallons of DIL and less
than 5,000 gallons of supernatant liquid. Interim stabilization was achieved one of three ways: jet
pumped to remove DIL, supernatant pumped using submersible or retrieval pumping, or
administratively stabilized if the interim stabilization criteria were already met. Table 4-2 shows
the method by which each SST was interim stabilized. When a tank was jet pumped to
completion, the pump was installed within the tank solids and pumping continued until less than
0.05 gallons per minute of liquid could be pumped.

Table 4-2. Single-Shell Tank Interim Stabilized by Method

Stabilization Method Tanks Stabilized

A-101, BX-107, BX-109, BX-111, BX-112, BY-101, BY-102, BY-103, BY-104,
BY-105, BY-106, BY-107, BY-108, BY-109, BY-110, BY-111, BY-112, S-101, S-
103, S-105, S-106, S-107, S-108, S-109, S-110, S-111, SX-101, SX-102, SX-103,
Jet Pumped SX-104, SX-105, SX-106, T-104, T-107, T-110, T-111, TX-102, TX-103, TX-105,
TX-106, TX-108, TX-109, TX-110, TX-111, TX-112, TX-113, TX-114, TX-115,
TX-116, TX-117, TX-118, TY-101, TY-103, TY-105, U-102, U-103, U-105, U-106,
U-107, U-108, U-109, U-111
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Table 4-2. Single-Shell Tank Interim Stabilized by Method

Tanks Stabilized

A-102, A-103, B-101, B-102, B-103, B-104, B-106, B-107, B-108, B-109, B-111, B-
112, BX-104, BX-105, BX-106, BX-108, BX-110, S-112, SX-111, T-101, TX-104,
U-202, U-204

A-104, A-105, A-106, B-105, B-110, B-201, B-202, B-203, B-204, BX-101, BX-
102, BX-103, S-104, SX-107, SX-108, SX-109, SX-110, SX-112, SX-113, SX-114,
SX-115, T-102, T-103, T-105, T-106, T-108, T-109, T-112, T-201, T-202, T-203,
TX-101, TX-107, TY-102, TY-104, TY-106, U-101, U-104, U-110, U-112, U-201,
U-203

Stabilization Method

Supernatant Pumped

Administratively
Stabilized

4.1.3 Waste Phases

Table 4-3 shows the types and volume of waste (saltcake, sludge, supernatant) in each of the SST
farms (TWINS, Queried 01/19/2023, [ Best-Basis Inventory, Waste Types Volumes by Tank,
Waste Phases: ALL]). The quantity of and types of waste contained vary for each SST. Waste
volume estimates for each SST are provided monthly in HNF-EP-0182.

Sludge waste types generally have lower permeability and more liquid holding capacity. Tanks
with no supernatant that predominantly contain sludge are expected to have relatively smaller
leak volumes than other waste types if they leak. Conversely, saltcake waste types generally have
higher permeability and less liquid holding capacity.

Table 4-3. Types and Quantities of Waste in Single-Shell Tanks

Farm Total Saltcake Total Sludge Total DIL Total Supernatant
(kgal) (kgal) (kgal) (kgal)
A 717 104 130 16
B 643 1,253 258 36
BX 270 1,137 155 58
BY 3,587 296 530 1
S 2,821 898 451 7
SX 2,001 1,033 281 1
T 140 1,590 207 42
TX 5,018 771 656 11
TY 145 401 46 13
U 2,180 471 411 27

4.1.4 Constituents of Concern

Constituents of concern are another important factor to consider in response to a tank leak.

Constituents identified which contribute to the greatest human health and environmental impacts

from a groundwater perspective are mobile radiological and chemical constituents that include

Tc-99, I-129, hexavalent chromium (Cr(VI)), nitrite, and nitrate. Although generally less mobile

than the other named constituents, the impacts from uranium isotopes and UTotal (i.e., total

uranium) can also be important constituents to consider over longer periods. Of the radionuclides
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of concern, the impacts from Tc-99 have generally accounted for the largest majority of peak
concentration impacts observed in groundwater monitoring data in areas impacted by tank leaks.
The impacts from Tc-99 have also generally accounted for the largest majority of potential peak
groundwater doses and cancer risk impacts estimated in past leak analyses within Tank Farm
areas. (RPP-RPT-59197, Analysis of Past Tank Waste Leaks and Losses in the Vicinity of Waste
Management Area C at the Hanford Site, Southeast Washington).

Table 4-4 shows the total amount of Cr, NO>, NOs, UTotal, Tc-99, I-129, and U-238 in each of
the SST farms (TWINS, Queried 01/24/2023, [Best-Basis Inventory, Best-Basis Summary,
Constituent Name: 1291, 238U, 99Tc, Cr, NO2, NO3, UTotal Decay To: 01/01/2023]). The
amount of waste varies for each SST and estimates are provided in the Best-Basis Inventory.

Table 4-4. Mobile Constituent Inventory by Farm

Farm Cr NO: NOs UTotal Tc-99 1-129 U-238
kg kg kg kg Ci Ci Ci
A 1.21E+04 | 3.69E+05 | 5.68E+05 | 1.39E+04 | 6.50E+02 | 1.59E+00 | 4.62E+00
B 1.04E+04 | 1.34E+05 | 1.69E+06 | 3.70E+04 | 1.95E+02 | 1.01E-01 | 1.24E+01
BX 1.88E+04 | 1.35E+05 | 1.33E+06 | 8.39E+04 | 3.01E+02 | 2.87E-01 | 2.80E+01
BY 6.26E+04 | 6.21E+05 | 5.27E+06 | 6.67E+04 | 1.43E+03 | 2.24E+00 | 2.22E+01
S 8.76E+04 | 6.77E+05 | 7.10E+06 | 4.78E+04 | 1.95E+03 | 1.94E+00 | 1.60E+01
SX 9.92E+04 | 8.83E+05 | 4.75E+06 | 3.60E+04 | 1.34E+03 | 1.46E+00 | 1.20E+01
T 1.15E+04 | 8.66E+04 | 5.79E+05 | 2.89E+04 | 1.39E+02 | 6.42E-02 | 9.65E+00
TX 4.33E+04 | 8.49E+05 | 1.11E+07 | 5.96E+04 | 2.32E+03 | 2.39E+00 | 1.99E+01
TY 6.51E+03 | 4.70E+04 | 5.66E+05 | 2.85E+04 | 8.11E+01 | 6.91E-02 | 9.49E+00
U 4.23E+04 | 7.63E+05 | 3.75E+06 | 3.87E+04 | 1.57E+03 | 1.52E+00 | 1.29E+01

The DIL in the SSTs is predominately saltcake liquid. Table 4-5 shows the total amount of Cr,
NO,, NOs, UTotal, Tc-99, 1-129, and U-238 in the Saltcake Liquid in each of the SST farms
(TWINS, Queried 07/20/2023, [Best-Basis Inventory, Best-Basis Calculation Detail Combined
Analytes, Constituent Name: 1291, 238U, 99Tc, Cr, NO2, NO3, UTotal Decay To:

01/01/2023]). Liquids rarely drain from sludge samples, sludge liquid and solids are combined in
the Best Basis Inventory, and most sludge liquids are held by capillary action. Separate
concentration estimates for DIL in sludge are available in RPP-19822, Hanford Defined Waste
Model — Revision 5.0.

Best basis inventories are used in risk assessment models for tank retrieval planning and
reporting and for tank farm closure performance assessments to calculate groundwater risks and
residual impacts based on radionuclide and chemical human health impacts and long-term peak
concentrations. Both hexavalent chromium and chromium-III are found in tank waste, but only
hexavalent chromium is a groundwater risk. Therefore, chromium species should also be
considered.
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Table 4-5. Mobile Constituent Inventory in Saltcake Drainable Liquids by Farm

Cr NO: NO3 UTotal Tc-99 1-129 U-238
Farm kg kg kg kg Ci Ci Ci
A .13E+02 | 7.94E+04 | 1.33E+05 | 1.99E+00 | I.48E+02 | 9.45E-02 | 6.64E-04
B 237E+02 | 1.87E+04 | 123E+05 | 1.72E+01 | 4.40E+00 | 6.19E-03 | 5.72E-03
BX 5.16E+02 | 1.64E+04 | 7.00E+04 | 2.68E+00 | 3.71E+01 | 5.05E.02 | S8.91E-04
BY 6.I9E103 | 1.66E+05 | 3.44E+05 | 2.16E+01 | 3.08E4+02 | 4.60E-01 | 7.18E-03
S 4.04E+03 | 1.16E+05 | 2.35E+05 | S.48E+00 | 2.33E+02 | 221E-01 | 1.83E-03
SX 139E+03 | 8.31E+04 | 1.44E+05 | 2.35E+04 | 1.55E+02 | 431E+01 | 4.23E-02
T 9.64E+01 | 5.74E+03 | 1.79E+04 | 1.46E+00 | L.I17E+01 | 1.12E-02 | 4.86E-04
TX 3.77E+03 | 2.45E+05 | 5.34E+05 | 3.48E+01 | 420E+02 | 419E-01 | 1.16E-02
TY 132E+02 | 8.38E+03 | 2.10E+04 | 1.35E+00 | I.75E+01 | 1.67E-02 | 4.50E-04
U 128E+03 | 1.93E+05 | 2.82E+05 | 8.58E+00 | 3.71E+02 | 3.42E-01 | 2.86E-03

4.2 INFRASTRUCTURE AVAILABILITY AND RETRIEVAL CONSIDERATIONS

The availability of farm infrastructure, equipment, and practical constraints based on the tank
location are crucial considerations when selecting appropriate response actions. This section
provides detailed discussion on these items.

4.2.1 Tank Farm Utilities

4.2.1.1 Electrical

Most of the larger electrical loads have been disconnected from the SST farms. Current loading

of SST farms includes lighting, level detection, and convenience power receptacles. If more
capacity is needed in any specific SST farm it is possible to upgrade capacity to support any
additional loading requirements. The cost and duration for upgrading electrical capacity varies

for the specific SST or farm. Farms with interim surface barriers may limit excavation and power
distribution. In these cases, power will need to be distributed above grade.

Portable electric generators may also be used to provide temporary power to SST farms.

4.2.1.2 Water

SST farms do not have access to raw water unless it is needed to support various in-farm

operations. After completing the operations, the raw water lines are normally isolated. Raw water

can be provided to SST farms with varying degrees of difficulty depending on proximity to

active raw water lines. Table 4-6 provides the approximate distance between each SST farm and

the closest active raw water line.
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Table 4-6. SST Farm Proximity to Active Raw Water Lines

SST Farm Approximate Distance to Active Raw Water Line (ft)
A 300
B 2,900

BX 2,200
BY 2,600
S 300
SX 700
T 1,400
TX 1,600
TY 1,600
U 1,400

Water may also be provided to SST farms in batches to support potential response actions.
Potential methods include, but are not limited to, using water tanker trucks and/or on-site storage
tanks.

4.2.1.3 Ventilation

SSTs are not actively ventilated until the tank or farm is planned to be retrieved or for another
agreed upon purpose. The SST portable ventilation systems deployed to support waste retrieval
are designed to serve as confinement systems for radioactive and hazardous vapors present in the
tank headspace. The systems draw outside air into the tanks where it mixes with, and displaces,
gases produced by the waste and other aerosolized particles which may develop during in-tank
activities. The air, gases, and water vapor are then removed from the tanks, filtered to remove
radioactive particles, and exhausted to the environment. The primary functions of the ventilation
systems are as follows:

1. Remove airborne particles and fog generated during in-tank activities

2. Confine materials by maintaining vacuum conditions within the tank and provide a
filtered pathway for emissions

3. Control and sample while monitoring for radioactivity in air emissions.

The major components of the ventilation systems include ductwork with vacuum controller,
moisture separator, isolation and balancing valves, condensate collection subsystem, airstream
heater, filtration, exhaust fan, stack, and stack monitoring subsystem. Most of the components
identified are included on the portable ventilation systems (exhausters).

There are many existing portable exhausters that have been used to support ventilation of the
Hanford Site SSTs and may be repurposed to respond to an actively leaking SST. In the past,
these portable exhausters primarily supported ventilation during liquid removal (interim
stabilization), waste retrieval activities, and to evaporate liquid. Several of the existing portable
exhausters are over 20 years old and have not been maintained or used for many years. Because
they have not been maintained, and their current condition is largely unknown, it is difficult to
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evaluate the level of effort that would be required to deploy them into a new SST ventilation
mission. Table 4-7 identifies each of the existing SST portable exhausters and, based on
historical knowledge of the equipment, estimates which exhausters are expected to require the
least amount of refurbishment for redeployment.

Table 4-7. Portable Exhauster Evaluation Summary

Portable Capacity . Current
Location Comments
Exhauster (cfm) Use
Systems Available to Support Future Mission — Minimal Refurbishment Expected
- Approximately 26 years old (built 1997)
POR-06 T Farm - Evaporatlon from T-111 enfied 2019
(296-P-45) 500 (241-T-111) None - Previous plans for evaporation from T-
112 following T-111 completion

- No operational issues identified

- Approximately 19 years old (built 2004)

- Unused since completion of C-Farm
POR-107 retrieval operations

(296-P-107) 3,000 C Farm None - Potential need to support future closure
activities in C-Farm
- No operational issues identified
Systems With Existing Mission

POR-126 AX Farm . .
(296-P-49) 3,000 AX Farm Retrieval Approximately 19 years old (built 2004)
POR-127 AX Farm . .
(296-P-50) 3,000 AX Farm Retrieval Approximately 19 years old (built 2004)
POR-518 A Farm . .
(296-P-71) 3,000 A Farm Retrieval Approximately 6 years old (built 2017)
POR-519 A Farm . .
(296-P-75) 3,000 A Farm Retrieval Approximately 6 years old (built 2017)

Systems Past Useful Service Life — Significant Refurbishment Should Be Expected

Approximately 28 years old (built mid
1990s)

POR-03 - Unused since completion of C-Farm
(296-P-48) 500 C Farm None retrieval operations
- Potential need to support future closure
activities in C-Farm
POR-04 500 S Farm None : ﬁ:ﬁrﬁ:;glggeé}; 26 years old (built 1997)
(296-P-43) (241-8-112) - Operational issues noted
POR-05 500 S Farm None : é:sptrl(;:;glggeé%/ 26 years old (built 1997)
(296-P-44) (241-8-102) - Operational issues noted
- Approximately 25 years old (built late
POR-008 1990s)
1,000 C Farm None
(296-P-47) - Unused since completion of C-Farm

retrieval operations
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Table 4-7. Portable Exhauster Evaluation Summary

Portable Capacity . Current
Exhauster (cfm) | Location Use Comments

- Potential for use to support future closure
activities in C-Farm

- Operational issues noted, including
contamination spread

It is believed that, of the available portable exhausters, POR-06 and POR-107 are the closest to
being operationally ready. Although POR-06 is one of the oldest units, it completed its last
mission approximately 3-years ago, and therefore had regular maintenance until relatively
recently. There were no indications of equipment issues when it was last operated.

The design, construction, and configuration of POR-107 was based on the newer generation of
DST primary ventilation systems. This design had incorporated the lessons learned from earlier
portable exhausters and it operated very reliably during its last mission at C-Farm. Like POR-06,
POR-107 was also maintained until relatively recently.

To use any existing or new ventilation system, a permitting evaluation would be needed when a
tank is confirmed to have leaked prior to operation.

4.2.2 Waste Retrieval Considerations

Waste retrieval consists of removing waste from an SST and transferring the waste to a DST.
There are many factors to consider when designing a waste retrieval system including, but not
limited to, transfer lines, DST space, leak location, riser size and availability, in-tank
obstructions or limitations, and tank structural/dome loading limitations. This section discusses
these factors in detail and their impact on designing or selecting a waste retrieval system for a
given SST.

Compliant transfer lines are used to retrieve waste from a leaking SST to a DST. Currently there
are no regulatorily compliant transfer lines in the SST farms, nor are there compliant lines from
SST farms to the DST system. This would require either installing new, compliant transfer lines
or using above grade Hose in Hose Transfer Lines (HIHTLs). Some SST farms could be
particularly problematic due to the significant distance between the SST and the closest DST.
Tanks in T, TX, TY, B, BX, and BY are over 1 ¥ miles from the nearest DST infrastructure. The
distance between these SST farms and the DST system would significantly increase the cost and
complexity of installing new transfer lines or HIHTLs. Significant distances between SST farm
and the nearest DST would also likely require additional infrastructure to keep the transfer
velocity high enough to prevent waste from settling out and potentially inhibiting flow. This may
require one or more additional midpoint lift stations.

Alternative methods of transferring waste from an SST to a DST may warrant consideration for
future waste retrievals. Batch-wise transfers of waste may be possible using tanker-trucks or
other transportation method. Transferring in this manner may be impractical for larger volumes
of waste. The viability of an alternative waste transfer method depends on the specific tank being
retrieved and the identified receiving DST.
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DST space must be available to receive the SST waste. Retrieval of a leaking SST typically uses
water to mobilize the waste to minimize the inventory in the tank. Using water instead of
supernatant consumes a greater amount of DST space as it is not recycled. The estimated DST
space required to retrieve an SST depends on the amount and type of waste present. An
additional complication is that DST space is not evenly spread between East and West Areas.
West Area only has three DSTs, which greatly limits the potential DST space to support a West
Area retrieval. There is currently no way to concentrate or transfer waste from West to East Area
tank farms to gain space.

Leak location within the tank can affect how the SST is retrieved. If the leak is on the walls of
the tank, these locations would need to be avoided during retrieval to minimize additional leaks
to the environment. If the leak is on the floor of the tank, the retrieval would need to minimize
liquid being introduced into the tank. If the leak location is not known, or cannot be determined,
the operational strategy would respond to observed in-tank conditions and be adjusted as
necessary to minimize additional leaks to the environment.

Riser size and availability are important considerations for the design of retrieval equipment.
Some retrieval technologies can fit into 12-inch diameter risers while others require larger risers
than currently exist in SSTs. Depending on the tank being retrieved, risers would have to be
made available to install retrieval equipment. This would require either removing legacy
equipment to make existing risers available or installing new, larger risers to accommodate the
needs for the retrieval equipment used. The number and diameter of risers varies by tank farm.

In-tank retrieval systems are affected by the configuration within the SST tank. In-tank
obstructions such as Air Lift Circulators (ALCs), legacy pumps, and instrument trees limit how
the retrieval equipment can mobilize the waste for removal. Often, old equipment is removed and
disposed of prior to retrieval. However, equipment such as ALCs and instrument trees or pumps
that cannot be removed require additional design consideration.

There may be limitations on the type of retrieval equipment that can be deployed if the tank
dome has structural concerns. For those tanks with limited dome load availability, new designs
may require distributing loads of retrieval equipment used on top of the dome. Optionally, new
designs may incorporate the use of systems which keep portions of retrieval support equipment
off the dome.

4.3 CLOSURE CONSIDERATIONS

There are several closure considerations to be evaluated in conjunction with choosing retrieval
techniques. The first one involves the need to meet the closure performance standards. The
general closure performance standards identified in WAC 173-303-610(2) require the SST
System WMA to be closed in a manner that will accomplish the following:

o  Minimize the need for further maintenance (WAC 173-303-610(2)(a)(1))
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e Control, minimize, or eliminate, to the extent necessary to protect human health and the
environment, post-closure escape of dangerous waste, dangerous constituents, leachate,
contaminated runoff, or dangerous waste decomposition products, to the ground, surface
water, groundwater, or the atmosphere (WAC 173-303-610(2)(a)(i1))

o Return the land to the appearance and use of the surrounding land areas to the degree
possible given the nature of the previous dangerous waste activity. (WAC 173-303-

610(2)(a)(iii))

In the Tank Closure and Waste Management Environmental Impact Statement Record of
Decision (DOE/EIS-0391 78 FR 75913, December 13, 2013) DOE decided that the SSTs were
going to be landfill closed. In addition, following WAC 173-303-640, “Tank Systems,”
subsection (8) “Closure and post-closure care,” item (b), DOE completed a clean closure
practicability evaluation in accordance with the Model Toxics Control Act Regulation’s WAC
173-340-360, “Selection of Cleanup Actions,” subsection (3) “Determining whether a cleanup
action uses permanent solutions to the maximum extent practicable,” items (e) “Disproportionate
cost analysis” and (f) “Evaluation criteria” for Ecology approval. DOE submitted the clean
closure practicability evaluation (Clean Closure Practicability Demonstration for the Single-
Shell Tanks, DOE/ORP-2014-02), and supplemental documentation (DOE/ORP-2014-02-
SUPP1) to meet the requirements of WAC 173-340-360, “Selection of Cleanup Actions,”
subsection (3) items (e) and (f).

Closure of the SST System WMAs as landfills also requires compliance with the general landfill
closure and post-closure care requirements of WAC 173-303-665(6). In accordance with WAC
173-303-665(6)(a), upon closure of a landfill-closed facility, the landfill must have a final cover
installed. The final cover must be designed and constructed to accomplish the following:

e Provide long-term minimization of liquid migration through the closed landfill

e Function with minimum maintenance

e Promote drainage and minimize erosion or abrasion of the cover

o Accommodate settling and subsidence so that the cover's integrity is maintained

e Have a permeability less than or equal to the permeability of any bottom liner-system or
natural subsoils present.

General post-closure care requirements also apply to tank systems that cannot complete removal
of dangerous waste and residues or complete decontamination efforts and must instead be closed
as a landfill. These general post-closure care requirements are identified in WAC 173-303-
610(7) and WAC 173-303-665(6)(b) and require the following actions:

Groundwater monitoring and reporting, as applicable under WAC 173-303-665,
Maintenance and monitoring of the waste containment system, as applicable,
Prevent run-on and runoff from eroding or otherwise damaging the final cover, and
Protect and maintain surveyed benchmarks used to identify the location of the unit in
question.
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If retrieval of an individual tank is going to be completed, the assumption is that any retrieval
action will follow the requirements under the retrieval goals established in HFFACO,
Attachment 2: Action Plan, Appendix H. After retrieval of the waste to the limits of two
approved technologies, the residual waste remaining in the tank must be evaluated to determine
if a third technology is required to be completed prior to tank closure or if a waiver from
additional retrieval will be approved by Ecology. When the tank farm retrieval and waste
residual assessment process is completed, the closure process may then start.

As stated in Section 2.5, selection of leak responses should consider data and information that is

developed under various elements of the tank farm closure process as outlined in the Appendix I
of the HFFACO, Attachment 2: Action Plan.

The SST system closure process for a WMA requires preparation of a performance assessment
for the purposes of evaluating whether closure conditions are protective of human health and the
environment for all contaminants of concern, both radiological and non-radiological. Retrieval
actions under this plan will not trigger the following set of requirements bulleted below until an
entire WMA is going to be closed:

o Impact Analyses of Land(fill Closure of Tanks and Ancillary Equipment which provides
the evaluation of the post-closure, long-term risk to human health and the environment
presented by residual waste (containing both radionuclides and hazardous chemicals),
equipment, and contaminated soil.

e DOE Order 435.1, Radioactive Waste Management which requires the preparation of a
performance assessment (PA) to support decisions about closure activities at facilities
with radioactive waste.

e [mpact Analyses of Past Leaks is an impact analysis of past waste leaks and losses to the
soil and vadose zone sediments and groundwater in the WMA. The preliminary impacts
of past leaks can also be updated if new leak information becomes available.

o Risk Assessment of Contaminated Soils is a human health and environmental risk
assessment on soil and vadose zone characterization data collected at the WMA. This
assessment is used along with results of past leaks impact analyses, as a part of the
RFI/CMS, to identify the need for remedial cleanup actions to ensure that soils or other
materials containing or contaminated with dangerous wastes or waste residue do not
exceed the numeric cleanup levels for soils, groundwater, surface water, and air [WAC
173-303-610(2) item (b)(i)]. The numeric cleanup levels that are calculated for these
analyses using unrestricted use exposure assumptions according to the Model Toxics
Control Act (MTCA; RCW 70A.305, “Hazardous Waste Cleanup—Model Toxics
Control Act”) regulations (WAC 173-340, “Model Toxics Control Act—Cleanup”).

The third closure consideration is implemented in conjunction with the performance assessment and
is recommended that this be done as part of the closure of the WMA. The SST system RCRA
corrective action program works to characterize and determine cleanup actions for contaminated
soil. Elements of the corrective action process include soil characterization, assessment of risk
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from past releases to soil, evaluation and selection of corrective measure alternatives, and
implementation of the selected corrective measures.

5.0 LEAK RESPONSE ACTIONS

This section discusses potential actions which may be taken in response to the declaration of a
new actively leaking SST.

5.1 WASTE RETRIEVAL
5.1.1 Response Action Description

Waste retrieval consists of removing waste from an SST to a DST and subsequently managing
the waste as part of the DST system. By removing waste from an actively leaking SST, the
quantity of material which could potentially leak to the environment is reduced.

Waste retrieval typically consists of using a retrieval technology to break up and mobilize solid
waste to a pump or other conveyance system which transfers waste to a receiving DST. Waste is
transferred using temporary HIHTLs. Depending on the distance between the SST being
retrieved and the receiving DST, additional pumps may be required to maintain an appropriate
critical velocity for the retrieved waste. A Tank Waste Retrieval Work Plan determines the
retrieval technology or technologies for a particular waste retrieval and is agreed to by DOE and
Ecology.

This response action may address retrieval of as much waste as is practicable in an effort to
ultimately close the tank or a partial retrieval to minimize potential waste leakage to the
environment.

5.1.2 Technology Maturation and Feasibility

Waste retrieval has been performed in numerous SST farms and has utilized a variety of retrieval
technologies and techniques. New technologies are being developed to improve waste retrieval
capabilities. Not every retrieval technology may be applicable to a specific leaking tank or farm
based on the specific physical characteristics of the tank.

5.1.3 Advantages and Limitations

Waste retrieval removes waste from the SST and can limit the quantity of material which could
potentially leak to the environment. Waste retrieval is planned to be performed in all SSTs to
meet the goals for SST retrieval outlined in the TPA and Consent Decree.

Waste retrieval technologies are limited by the physical characteristics of the SST, including in-
tank obstructions, limitations in riser access, tank location, etc. Waste physical characteristics
may also make mobilizing waste difficult and may limit which technologies are applicable,
increase the duration of retrieval, and/or increase the volume of mobilizing fluids which may be
required. Waste retrieval requires available DST space to store retrieved waste. Constraints on
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available DST space may limit or preclude retrieval activities. Waste retrieval requires HIHTLs
and may need to route them a significant distance depending on the closest available DST space.
The distances may be substantial enough to require additional equipment to maintain minimum
flow velocities. Waste retrieval technologies utilize water or supernatant as a motive fluid to
mobilize waste, which can potentially increase the material loss to the environment. The quantity
of motive fluid required depends on the specific retrieval technology.

5.1.4 Waste Management, Treatment, and Disposal Considerations

Waste retrieved from an SST would be transferred to a DST. Once the waste is in the DST
system, it will be safely stored, treated, and disposed of in a compliant manner consistent with
the applicable laws, regulations, DOE orders, and agreements with Ecology.

5.1.5 Approximate Cost and Schedule for Deployment

Costs for deploying an SST Retrieval process as a leak response action for a specific tank range
from $35M to $88M, depending on the methods and equipment selected. These cost estimates
are based on past projects and project scoping estimates and encompass the major activities of
design, procurement of major equipment, installation, operation, and technology development for
methods that are not fully mature for the relevant environment. These costs do not account for
establishing infrastructure where necessary, or constructing a qualified waste transfer route to a
receiver tank. The cost and schedule necessary to complete these elements depends in part on the
location of the tank to be retrieved and are highly variable. Cost estimates are in 2023 dollars.

Prior project experience shows the time required for tank-specific SST Retrieval process design,
procurement of long-lead equipment, site preparation, installation, acceptance testing and
turnover, and operations is two years or more, depending on the condition of the tank, the extent
of infrastructure construction required, and the volume of waste to be retrieved.

5.2 VENTILATION
5.2.1 Response Action Description

Ventilation may be used to reduce the volume of in-tank liquids and the subsequent amount of
material which may leak to the environment. There are many potential variations on ventilation,
but they all generally utilize an exhauster which forces air movement to assist in the evaporation
of in-tank liquids.

5.2.2 Technology Maturation and Feasibility

Ventilation is a very mature and feasible technology which is utilized in various forms and for
various purposes across the Hanford Site.
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5.2.3 Advantages and Limitations

Ventilation is a relatively simple technology which is not overly affected by tank location,
available DST space, or any potential structural issues. In tanks with substantial surface liquids,
ventilation can be effective in reducing the quantity of liquid.

The technical limitation of ventilation as a leak response action is that it is primarily applicable
to leaking SSTs with substantial amounts of surface liquid. It is not expected to significantly
reduce the DIL without additional means of mobilizing the DIL and exposing it to the air.
Permitting the operation of the exhauster may also be challenging and potential evaporation from
connected tanks would need to be addressed to ensure ongoing operations.

5.2.4 Waste Management, Treatment, and Disposal Considerations

Depending on the specific design of the ventilation system, condensate could be generated as a
result of operation. The condensate may need to be collected and appropriately managed. This
may include transferring to a DST, transferring to the Liquid Effluent Retention Facility for
treatment at the Effluent Treatment Facility, or an alternative regulatory compliant method.
Interim storage and transportation may also need to be considered and addressed.

5.2.5 Approximate Cost and Schedule

Costs for deploying active ventilation as a leak response action for a specific tank are estimated
to range from $15M to $30M, depending which process is selected. The cost and schedule
necessary to complete these elements depends in large part on the flow rate capacity specified for
the ventilation train that is to be installed. Cost estimates are in 2023 dollars.

Prior project experience shows the time required for tank-specific design, procurement of long-
lead equipment, site preparation and installation, and start-up of an active ventilation system
requires at least one year, not accounting for any permitting actions that may be necessary. The
duration required for operations would be dependent on the rate of evaporation or condensate
removal achieved but would likely require months at a minimum.

Re-use of existing exhausters may be possible depending on the required flow rate capacity and
its current condition. The cost and schedule impact of reusing existing exhausters cannot be
determined due to the unknown maintenance and operating requirements at the time of potential
deployment.

5.3 SALTWELL PUMPING
5.3.1 Response Action Description

Saltwell pumping utilizes a permeable saltwell screen and pump installed in the solids of the SST
to transfer liquids to a DST. Supernatant and DIL percolates through the waste to the transfer
pump. Removing drainable liquids from the leaking SST reduces the amount of waste which can
leak to the environment.
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5.3.2 Technology Maturation and Feasibility

Saltwell pumping was performed as part of interim stabilization efforts and significantly reduced
the liquid content stored in SSTs. Pumping capabilities have improved since interim
stabilization was originally performed, and additional drainable liquid could potentially be
removed using this approach. The technology is mature and feasible to deploy in an SST.

5.3.3 Advantages and Limitations

Saltwell pumping can be used to remove both supernatant and DIL — which has the potential to
leak to the environment. Many of the SSTs already have saltwell screens installed but are likely
unusable due to their age.

Saltwell pumping relies on available DST space as well as the ability to transfer the waste to the
DST farm. Temporary HIHTLS and potentially booster pumps may be required. Alternatively,
interim storage and transfer using tankers or other regulatorily compliant method may be
utilized. The amount of liquid potentially removed using this method depends on the amount of
liquid which can drain to the pump inlet, how low the saltwell screen is in the tank, the ability of
the pump to transfer waste with low hydraulic head pressure, and how quickly the waste drains
into the saltwell. In tanks with low estimated DIL the waste may drain very slowly and keeping
the pump functional may require water to be added to the tank, which increases the amount of
liquid which may potentially leak to the environment.

5.3.4 Waste Management, Treatment, and Disposal Considerations

Waste retrieved from an SST using a saltwell pump would be transferred to a DST directly or
indirectly. Once the waste is in the DST system, it will be safely stored, treated, and disposed of
in a compliant manner consistent with the applicable laws, regulations, DOE orders, and
agreements with Ecology.

5.3.5 Approximate Cost and Schedule

Costs for deploying Saltwell Pumping as a leak response action for a specific tank is estimated to
be $18M. The cost for establishing a waste transfer route to a receiver tank is highly variable and
not considered in this estimate. Cost estimates are in 2023 dollars.

Saltwell pumping experience gained during execution of the Interim Stabilization program
shows the preparatory actions required to verify waste composition by sampling and analysis,
estimate the fraction of liquid waste which can be removed, remove or, where feasible,
rehabilitate existing saltwell screens, followed by preparing a tank-specific process design,
procurement of long-lead equipment, installation, acceptance testing, and turnover will be
several years, depending on the condition of the tank. Construction of infrastructure and a
qualified waste transfer route may add another year or more to the duration required to start
operations. The operating duration for Saltwell Pumping is a function of the rate at which
interstitial liquid drains into the screen, which is highly variable.
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54  IN-TANK PROCESSING
5.4.1 Response Action Description

In-tank processing (which may be performed using an in-tank pretreatment system) reduces the
Cesium-137 (Cs-137) concentration in supernatant and subsequent risk of radioactive material
leaking to the environment. The technology consists of a mast-based system which deploys a
screen, pump, filter, and ion exchange media. The ion exchange media requires that waste is in a
liquid form to pass through the ion exchange column and ensure that Cs-137 is in a form which
can be removed. Liquid waste is pumped through the system, processed, and the resultant waste
is managed in accordance with the specific system design.

5.4.2 Technology Maturation and Feasibility

Although an in-tank processing system has not been deployed in an SST, all the individual
elements of an in-tank processing system are mature, including pumps, filters, and ion exchange
media.

5.4.3 Advantages and Limitations

In-tank processing reduces the concentration of Cs-137 and may enable the processed liquid
waste to feed the low activity waste vitrification process. In-tank processing is applicable to
tanks with free supernatant liquid, and is not expected to be effective for accessing or treating
DIL.

5.4.4 Waste Management, Treatment, and Disposal Considerations

Processed liquid may be routed back to the SST with specific Ecology approval or transferred to
the DST system. Off-site stabilization of processed liquid is a potential alternative subject to its
own regulatory requirements. Spent ion exchange media would need to be managed
appropriately and a disposition pathway identified.

5.4.5 Approximate Cost and Schedule

Costs for deploying In-Tank Processing as a leak response action for a specific tank is estimated
to be $48M, not accounting for establishing infrastructure where necessary, or a waste transfer
route or transportation process for managing the processed liquid. Cost estimates are in 2023
dollars.

Design, long-lead material procurement, fabrication, site preparation and installation would

require at least one year to complete. The duration of operations would be a function of the
volume of supernatant available for in-tank processing.
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5.5 INTERIM SURFACE BARRIERS
5.5.1 Technology Description

Interim Surface Barriers (ISBs) minimize the impact of surface precipitation into sediments
beneath the barriers, and slow contaminant movement towards the groundwater. ISBs may be
made up of different materials, but any selected material must be capable of redirecting surface
water away from the soil surrounding the SSTs.

5.5.2 Technology Maturation and Feasibility

Various ISBs have been installed over Hanford SST farms. The initial engineered ISB was
installed in T Farm and used a spray on polymer-based product that focused on covering the soil
surface above the location of the largest known waste release. Applying the polyurea based cover
was challenging and required more maintenance than asphaltic barriers. More recent ISBs
replaced the polyurea with a low permeability asphalt material. Three tank farms (as of FY2023)
have ground level low permeability asphalt ISBs installed over all SSTs in the farm proving this
is a viable technology.

5.5.3 Advantages and Limitations

ISBs are effective at limiting atmospheric precipitation infiltration into the vadose zone directly
underneath the barrier. Drying trends below the barrier have been reported at T, TY, and SX
Farms in the most recent ISB monitoring report (RPP-RPT-63775, FY2021 Interim Surface
Barriers Annual Monitoring Report). Interim barriers are designed to slow contaminant
migration and potentially reduce the amount of leaked contaminants that makes it to groundwater
(RPP-RPT-47123, Interim Surface Barrier Evaluation Report). ISB technology has been
successfully implemented in four tank farms (T, TY, TX, and SX) and two more are in different
stages of planning (U and B tank farms). The T Farm polyurea barrier will be replaced with a
low permeability asphaltic barrier and cover a larger area.

ISBs modeling published in RPP-RPT-47123 has shown that surface barriers are most effective
at the surface. The limitations are that the further below the ground the contamination migrates,
the longer it will take for an ISB to impact contaminant migration. There exists a maximum
depth at which the surface barriers are no longer effective at impacting the contaminant
migration. The models predict this depth is different in each tank farm and it is based on factors
such as soil properties, depth of the waste, contaminant properties (i.e., mobility), and recharge
rate.

5.5.4 Waste Management, Treatment, and Disposal Considerations

If an ISB needed to be removed, the material may need to be managed as waste and disposed of
at the Environmental Restoration Disposal Facility or other approved Hanford site location. If
treatment of the removed material is required, treatment could be performed for debris at the
Environmental Restoration Disposal Facility or sent off-site for commercial treatment and
returned to Hanford for disposal.
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5.5.5 Approximate Cost and Deployment Schedule

Deploying an ISB using low permeability asphalt in a manner comparable to those installed at
TX, TY, and SX Farms requires an initial cost for design, site characterization, and engineering
of about $2M. The construction cost for such a barrier, sized for a typical 12-tank SST farm, is
estimated to be $21M. Operating costs to monitor performance are estimated at $1M over the life
of the structure. On this basis, total project cost for constructing an ISB in an SST Farm is
estimated to be ($2M + $21M + §1M) = $24M. Cost estimates are in 2023 dollars.

Recent project experience indicates the time required to characterize the site and prepare a design
can be accomplished in months, while the time to prepare the farm and construct the barrier can
require as much as a year or more, depending on the condition of the farm.

6.0 LEAK RESPONSE ACTION SELECTION

Leak response actions have the potential to require significant resources and should be selected
after considering the impacts of implementing a given action. This section provides guidance for
determining if an action may be warranted and a process for determining actions for a newly
identified actively leaking SST.

6.1 LEAK RESPONSE CONSIDERATIONS

Any proposed actions taken in response to a newly identified actively leaking SST will be
determined by DOE and Ecology, consistent with their respective roles and authority provided
under the Tri-Party Agreement. These actions will be selected after considering the following:

Short-term and long-term effectiveness in preventing further releases
Short-term and long-term risks to human health and the environment

Cost estimates

Implementation schedules

Technological feasibility

Unavoidable impacts on other closure or cleanup priorities

Other factors determined relevant to the newly identified actively leaking SST

6.2 ENVIRONMENTAL AND HUMAN HEALTH RISK

The risk magnitude of a leak from an SST is dependent on the compositions and amounts of
waste that could potentially leak from the SST. Risk assessments are routinely performed to
support planned retrieval activities and evaluate the potential impact if a leak developed during
operations. These risk assessments are performed in accordance with Appendix C, Part 2, Item 4
of the Consent Decree and Appendix I, Section 2.1.3 of the TPA Action Plan. They consider
both human health and groundwater risks at a farm-wide level.

Similar risk assessments may be performed to evaluate the impact of a newly identified actively

leaking SST and inform response actions. A risk assessment for a leaking SST should consider
the total volume of liquid waste that could potentially leak to the environment (i.e., supernatant
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and DIL). If an SST leak does not significantly affect the overall SST farm risk profile,
immediate or future response actions may not be warranted. Conversely, if the SST farm risk is

significantly affected, additional evaluation should be performed to determine if response actions
should be taken.

Risk to groundwater is expected to be the driving factor when determining the impact of a
potential SST leak. The leak location for an SST is likely to be sufficiently below the ground
surface that direct ecological or human health risks are low. The primary groundwater risk
drivers are Technetium-99, Iodine-129, Hexavalent Chromium, Nitrite, and Nitrate. Standards
have been established for these constituents for drinking water, groundwater cleanup levels, and
total dose. Table 6-1 provides a combination of the most conservative standards for these
constituents. Both Total Chromium and Trivalent Chromium are evaluated due to the oxidation
states being unknown and both may be used in risk assessments.

Table 6-1. Environmental and Human Health Risk Screening Standards

Contaminant Standard Unit
Technetium-99 900* pCi/L
Todine-129 12 pCi/L

Total Chromium 5.00E-02° mg/L
Trivalent Chromium 2.40E+01° mg/L
Hexavalent Chromium 4.80E-02° mg/L
Nitrite® 3.32 mg/L
Nitrate? 5.26° mg/L

Total Radiological 25¢ mrem

Notes:
* 40 CFR 141.66 sets the drinking water limit for beta particle and photon radioactivity at 4 mrem/yr; EPA 815-R-02-001, Radionuclides in

Drinking Water: A Small Entity Compliance Guide defines the equivalent concentration to this standard as 900 pCi/L for Technetium-99 and 1
pCi/L for lodine-129.

® Model Toxics Control Act Method A or B (noncancer) groundwater cleanup levels

¢ Standard is for nitrite ion

4 Standard is for nitrate ion

¢ Air and groundwater dose standard

Figure 6-1 outlines a general process for evaluating if the risk posed by waste leaking from an
SST may warrant an immediate response action. Groundwater modeling should be performed to
determine the impact of the leaking SST. This model should compare two cases: a run without
the leaking SST to determine the farm baseline, and a run which conservatively assumes that all
supernatant or drainable interstitial liquid has leaked from the identified SST. These two runs
should be compared to determine the change in the groundwater risk for the constituents
identified in Table 6-1. DOE and Ecology will collaborate to discuss the findings of the analysis
and, subject to their respective authority, discuss whether impacts to groundwater from the
modeling warrant near-term response actions, future response actions, or no response actions.
Guidance for the response action evaluation is provided in Section 6.4.
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Figure 6-1. Environmental and Human Health Risk Evaluation
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6.3 LEAK MONITORING

SST leak detection requirements are provided in RPP-9937, which are subsequently incorporated
into a facility operating specification. These requirements identify a monitoring device and data
collection frequency for retrieved and non-retrieved SSTs. The current required monitoring
devices are all in-tank and consist of Interstitial Liquid Level (ILL) monitoring using Liquid
Observation Wells (LOWs) and surface level monitoring using Enrafs. Monitoring requirements
during retrievals are specified in Tank Waste Retrieval Work Plans and generally include visual
inspections, ex-tank electrical resistivity, and gamma and neutron drywell logging. The primary
monitoring devices are selected based on waste characteristics and tank access considerations.

In-tank and ex-tank monitoring technologies and methods which are currently being used or
investigated for use on the Hanford site are given in Table 6-2. These technologies have varying
capabilities and may not be practical in all situations. In-tank technologies are described in
Section 7.1 and ex-tank technologies are described in applicable tank waste retrieval work plans.
Additional technologies for tank leak detection monitoring and for monitoring newly identified
actively leaking SSTs are being investigated and will be evaluated per Section V.F of the Agreed
Order.

Table 6-2. Current In-Tank and Ex-Tank Leak Monitoring Technologies

In-Tank Leak Monitoring

Ex-Tank Leak Monitoring

Liquid Observation Wells

High Resolution Resistivity

Enraf Surface Level Gauge

Drywell Monitoring

Visual Inspection

Lateral Logging

- Automated Non-Invasive Gamma-Based Underground Scanner

- Electrical Resistance Tomography

An SST will not be newly identified as an active leaker until it has been formally evaluated
through the tank leak assessment process. This process is only initiated in response to anomalous
in-tank data indicating a potential leak or visual inspections showing a reduction in visible liquid.
For a tank to be newly declared a leaker, the available in-tank and/or ex-tank data must be
sufficient to identify a probable leak.
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Additional leak monitoring techniques may be warranted to better characterize the leak rate or
leak location. Both factors should inform any actions taken in response to the active leak. Leak
rate gives an indication of how quickly a response action may be needed, while leak location
affects the risk assessment and potential applicability of retrieval technologies. A general
approach to determining if additional leak monitoring should be considered is given in Figure

6-2.
Figure 6-2. Additional Leak Monitoring Determination
SST Determined Leak Yes | No Additional
to be Actively Lliak Rajt}e Location Leak Monitoring
Leaking nown: Known? Warranted

r

Evaluate Additional

Leak Detection
Methods

If either the leak rate or leak location are not known, an evaluation should be performed to
determine if additional leak detection methods should be utilized. This evaluation may determine
that additional leak detection methods are not justified for the specific SST and no additional
actions related to leak detection should be taken. A general approach to evaluating potential leak

response technologies is provided in Figure 6-3 and the stages are discussed in more detail in this
section.
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Figure 6-3. General Leak Monitoring Technology Evaluation Process

Determine Tank Characteristics
and Supporting Infrastructure
Availability for Leaking SST

v

Perform Initial Leak Monitoring
Technology Screening

¥

For Each Remaining
Technology, Determine:

Y

Additional Capabilities

Response Implementation
Timeline

Impacts on Other Installation and
Cleanup Priorities Operating Costs

v

Evaluate Leak Monitoring Options

!

| DOE and Ecology Determine Monitoring Strategy |

| Additional Monitoring? |

Yes

| No

| Implement Monitoring Strategy |

!

| No Additional Monitoring |

The specific tank characteristics should be determined to support the leak monitoring technology
screening. These characteristics should at a minimum include:

Known leak and waste characteristics
Riser size and availability

Current monitoring methodologies
Associated drywells

Available farm infrastructure

An initial screening of potential leak monitoring technologies should be performed to determine
if they may be applicable to the specific leaking tank. Leak monitoring technologies that may be
applicable should be further evaluated, and at a minimum, the following should be determined

for each potentially applicable technology:

Additional capabilities of the technology or approach relative to those currently used
How quickly could the technology be deployed and provide meaningful data

If utilizing the technology would have any undue impacts on other cleanup priorities
Installation and operating costs for the technology

These leak monitoring technologies should then be evaluated by DOE, and a leak monitoring
technology may be recommended for the actively leaking SST. If additional leak monitoring is
recommended, DOE will collaborate with Ecology to determine the monitoring strategy for the
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SST. Once a strategy has been finalized, it should be implemented in accordance with any
applicable laws, regulations, agreements, or orders.

6.4 RESPONSE ACTION SELECTION PROCESS

Response actions may be warranted in response to the identification of a new actively leaking
SST to mitigate the risks posed by the material. This section provides an evaluation framework
to guide the selection of a response action for a given SST leak. The evaluation may determine
that no leak response actions are warranted for the SST. An overview of the response action
selection process is given in Figure 6-4.

Figure 6-4. Leak Response Action Selection Process

Define Tank Characteristics and
Supporting Infrastructure
Availability for Leaking SST

v

Perform Initial Response
Action Screening
¥

For Each Remaining
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¥ ¢ A4

Required Infrastructure
Investment

Response Implementation
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+

Evaluate Response Actions

| DOE and Ecology Determine Path Forward |

Additional Actions?

Yes No
Implement Response Actions | | No Action Required
¥
| Update RCRA Closure Plan to Incorporate Response Actions, as Applicable |

For a newly identified actively leaking SST, the specific tank characteristics should be
determined to support evaluating and selecting response actions. These characteristics should at a
minimum include:

Leak and waste characteristics (including leak rate and location)
Risk posed by leaking waste

Riser size and availability

Tank location

Farm infrastructure

Available DST space

An initial screening of potential response actions should be performed to determine if they may
be applicable to the specific leaking tank. Response actions should be screened from
consideration if they are not expected to be effective in reducing the material which could
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potentially leak to the environment. Response actions that may be effective should be further
evaluated. In addition to the considerations discussed in Section 6.1, the following should be
determined for each action, including, among other considerations:

e Required infrastructure investment to deploy the response action — including equipment
and installation costs

e How quickly could the response action could be implemented

e How effective the response action is expected to be in reducing material loss to the
environment

e Iftaking an action would have any undue impacts on other cleanup priorities

e [ftaking the action is expected to meet RCRA closure standards, and if not, the extent of
additional retrieval or action that would be required for closure

These response actions should be evaluated and based on the specific SST a response action,
combination of response actions, or no response action should be recommended. This
recommendation should take all the relevant factors into consideration and offer the best balance
of risk reduction and minimizing impacts on the overall cleanup mission. DOE will collaborate
with Ecology and obtain consensus on the path forward for the newly identified actively leaking
SST. Any selected response actions will then be implemented in accordance with any applicable
agreements or orders. As applicable, the RCRA closure plan will be updated to incorporate
selected response actions.

7.0  WATER INTRUSION MONITORING AND MITIGATION

Water intrusion into leaking SSTs increases the quantity of waste which could leak to the
environment and potentially drive contamination further into the soil if unmitigated. Water
intrusion into SSTs is monitored for, and a program is in place to mitigate potential intrusion
pathways.

7.1 INTRUSION MONITORING PROGRAM DESCRIPTION

The SSTs are required to be monitored for water intrusion per federal and state requirements.
Water intrusion into SSTs is monitored using a combination of surface level monitoring, ILL
monitoring, and visual inspections. The required monitoring methodology and frequency is
established by RPP-9937. These requirements are incorporated into the associated facility
operating specification.

7.1.1 Surface Level Monitoring

The surface level in 100 and 200 series SSTs is currently monitored using Enraf gauges. The
Enraf gauge tracks level changes in the tank waste by using a load cell to monitor the weight of a
plummet. The Enraf lowers the plummet until it encounters a buoyant force from the liquid or
solid surface. A continuous constant tension is maintained on the support cable, allowing the
plummet to raise or lower in response to the surface it is measuring. The Enraf converts the
relative position of the plummet to a surface level. Figure 7-1 provides in-tank images of the
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Enraf plummet measuring a liquid waste surface, a liquid pool on a solid waste surface, and solid
waste surface.

Figure 7-1. Enraf Plummet Measuring Liquid, Moist Solid, and Dry Solid Surfaces
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Enrafs report waste surface level data in one of two ways — automatically and manually. Enrafs
with automatic readings are connected to an automated data collection system which
continuously reports readings to software which can be accessed remotely. Manual Enraf
readings are obtained by Operators at the local display, these manual readings are typically
collected and recorded on a quarterly basis and can also be obtained for Enrafs with automatic
readings.

To perform leak detection or monitor for intrusion, the plummet of the Enraf must settle on a free
liquid or wetted solids surface. The gauge is calibrated to an accuracy of + 0.1-in. and a precision
of £ 0.01-in.

7.1.2 Interstitial Liquid Level Monitoring

LOWs are installed in numerous SSTs and can be used to measure the ILL. A LOW consists of a
3.5-in. outer diameter tube which is capped at the bottom, and is inserted through the waste, such
that the cap is near the tank bottom. The tube is accessible above grade via a riser.

The ILL 1s measured indirectly utilizing a fast neutron source and slow neutron detector
combination probe. Fast neutrons interact with hydrogen atoms outside the LOW tube, are
reflected, and then sensed by the slow neutron detector. Most of the hydrogen within the tank is
associated with water, either as free liquid or as interstitial liquid in the solid pores. When the
neutron probe approaches a location with liquid on the outside of the well, the signal count
increases.

Alternatively, a gamma probe may also be used to detect the ILL. It consists of a detector which
senses gamma radiation. Gamma radiation is most associated with water soluble radioactive
species, and similarly to neutron probes, there is an increase in the detected counts when the
probe is lowered past a region with liquid present.

The probes are reeled into the tank from a fixed location and the counts per second are recorded
relative to the position of the probe. This information is used to generate a curve which is used to
calculate the ILL. LOW scans produce features which are unique to each tank and can evolve
over time. Interpretation of the scans, and subsequent calculation of the ILL, can change as scan
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features become more apparent. A diagram of the LOW, neutron probe, and deployment van is
provided in Figure 7-2.

Figure 7-2. Liquid Observation Well Scanning System Diagram
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The ILL is affected by numerous phenomena which can make it difficult to detect intrusions, and
include “recharge” following interim stabilization, retained gas, and waste layering. A “recharge
curve” is a slow increase in the ILL over time as the liquid redistributes within a tank due to
capillary action following interim stabilization. This process can take place over many decades
and is not indicative of an intrusion. Figure 7-3 provides an example of a typical recharge curve
following interim stabilization. Retained gas in the tank waste can cause the total waste level and
corresponding ILL to gradually increase as gas builds up over time. Additionally, retained gas
can cause the ILL to be affected by barometric pressure fluctuations.
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Figure 7-3. Typical ILL Recharge Curve Behavior Following Interim Stabilization (Tank
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Water intrusion into a tank can cause transient increases in saturation, and as a result higher
count rates, in parts of the waste above the feature that is being tracked as the ILL. These
changes are most apparent following precipitation events and may disappear and revert to the
normal profile without significantly impacting the ILL. Figure 7-4 provides an example of a
transient increase in saturation above the ILL feature.
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Figure 7-4. Transient Increases in the Count Rate above the Tracked ILL Feature (Tank
S-111)
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7.1.3 Visual Inspection

Remote visual inspection using a video camera and light assembly are used to identify
characteristics of the waste surface and visible internal surfaces of the dome, side walls, and
carbon steel liner of tanks. The camera assembly is inserted into the dome headspace using an
available riser. Visual inspections can determine the interface between surface level monitoring
plummets and the waste surface and investigate suspected intrusions. An SST is inspected on a
periodic basis in accordance with RPP-PLAN-60765, Single-Shell Tank Integrity Program Plan.
Suspected intrusions and results of previous visual inspections can be used to prioritize when
tanks are inspected.

Water intrusion in the form of drips or streams can occasionally be observed on the waste surface
and on the dome at risers or other locations. Figure 7-5 provides an image of a drip falling from a
riser in Tank 241-C-108. Sometimes, changes in the tank and waste conditions can be
determined by comparing visual inspections over time. Figure 7-6 provides a comparison of in-
tank images for Tank 241-S-102 which indicated there is intrusion in the tank. For tanks where
the waste has been retrieved, video inspections are performed to monitor for intrusion.
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Figure 7-5. Drip Falling from Tank C-108 Riser

7.2 INTRUSION PREVENTION PROGRAM ELEMENTS

Intrusion prevention in the SSTs consists of covering SST pits to prevent precipitation from
ingressing and subsequently draining into the SST. These covers are regularly inspected, and
repairs prioritized based on Operations and Engineering input. SST pits were typically covered
when saltwell pumping was completed and any associated isolation performed. Not all SST pits
have been covered with waterproof material.

7.2.1 Interim Isolation Background

Since the SSTs were reclassified from “active” to “inactive” in 1980, the principal objective of
SST waste management activities has been to eliminate free liquids in the tanks to the maximum
extent practical. Deep-well pumps have been utilized to remove bulk liquids, and saltwell
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screens and recirculation jet pumps have been utilized to remove drainable interstitial liquids
from sludge and saltcake. In addition to pumping, efforts were made to interim isolate the SSTs
after saltwell pumping was completed to prevent inadvertent receipt of waste or infiltration of
other liquids. Per report RPP-10435, Single-Shell Tank System Integrity Assessment Report, these
efforts included:

e Disconnecting and blanking or capping pipelines from SST systems and installing
barriers to avoid inadvertent liquid additions such as condensate or flush water

e Secaling pits and boxes with interconnected drains to prevent intrusion of free liquid
additions from sources such as rainfall or snowmelt

The degree of interim isolation performed depends on the specific SST.

7.2.2 Weather Cover Description

The current standard intrusion prevention cover consists of a medium-density Versi-Foam
Polyurethane foam with an acrylic topcoat to protect it from ultraviolet degradation and improve
the systems overall moisture resistance. Use of the Versi-Foam Polyurethane began in the early
2000s and was selected as an environmentally friendly alternative to the previously used foam.
The Versi-Foam and acrylic topcoat has an observed useful life of approximately 3 years before
repairs (recoat) are needed. This is much shorter than the decades-long protection seen from
previous foam systems. Installation and repair of the Versi-Foam Polyurethane foam and acrylic
topcoat requires temperatures above 50 °F and below 80 °F for the duration of application and
curing.

7.2.3 Weather Cover Inspections and Repair

The foam covering SST pits and other connections of interest is inspected annually in accordance
with 7-MISC-711, Condition Assessment for Non-Asbestos Materials. Examples of
unsatisfactory and satisfactory foam conditions are provided in Figure 7-7 and Figure 7-8. Each
SST farm utilizes Preventative Maintenance Identification Documents (PMIDs) which require
the non-asbestos foam is inspected annually. The foam inspections are performed on a farm-by-
farm basis in accordance with TFC-OPS-MAINT-C-01, Tank Operations Contractor Work
Control.
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Figure 7-7. Example of Unsatisfactory Foam Condition
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Based on the foam inspection results, foam is repaired through farm, area, or team specific work
packages which are initiated and performed annually. Foam repair necessity and priority is
determined with Area Team Operations and Engineering input. New foam repair work packages
are generated annually.

In addition to the annual inspections performed by Operations personnel, the Environmental
Protection organization implements an interim measures maintenance plan. The interim
measures maintenance plan is focused on the inspection of berms, run off collection areas,
culverts, and barriers (asphalt, polyurea, etc.) for the purpose of controlling water infiltration
around tank farms. Adverse conditions identified during the inspections are addressed by
processing a work request for more minor items, while more significant items are entered into
the corrective action management system.
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7.3  RESPONSE ACTIONS FOR NEWLY IDENTIFIED SUSPECTED INTRUSION

Intrusion may be identified, or suspected, based on a combination of surface level monitoring
data, ILL data, and visual inspections. In response to suspected intrusions, initial investigations
often consist of requesting additional monitoring data to confirm suspect readings. If additional
data confirms an intrusion, or is inconclusive, additional actions may be taken. These follow-up
actions may include, but are not limited to:

e Review of drawings, documentation, or media to identify equipment or structures which
may require intrusion protection

¢ Field walkdowns to determine what equipment or structures need intrusion protection and
what method should be used

e Recommending intrusion protection methods for a given structure or equipment

e Completing field work to implement recommended intrusion protection methods

When intrusion into a new SST has been confirmed, notifications to DOE and Ecology are made
in accordance with RPP-9937, Single-Shell Tank System Leak Detection and Monitoring
Functions and Requirements.

Specific response actions are to be selected after considering the quality of the available data,
recency of in-tank visual inspections, comparisons of visual inspections, historical trends, and
known tank phenomena.

The necessity and priority of actions taken to prevent liquid intrusion within interim stabilized
SSTs are determined with Operations and Engineering input. The recommendation should
consider the current condition of the equipment or structure and future needs, identified by
Operations, to ensure application of as low as reasonably achievable dose and chemical exposure
principles, waste minimization, and cost effectiveness. Potential intrusion prevention
recommendations include:

e Apply foam: Use polyurethane foam or other approved foaming agent and allow a 24-
hour cure time before applying a sealant, if needed

e Apply engineered weather cover: May include tarping, plates, sheets, or other waterproof
material. A temporary weather cover may be preferred over foaming if operations
indicate short term needs to remove the weather covering

e Repair gaskets or other equipment/structure repairs

e Utilize other Engineering approved method

Tank-specific intrusion response plans are required for tanks with newly identified intrusion per
AO 21304 to satisfy WAC 173-303-640(7)(a). Figure 7-9 describes the general process for
developing tank-specific intrusion response plans. Once intrusion has been identified,
notifications are completed in accordance with regulatory and procedural requirements. To
address the intrusion, a tank-specific intrusion response plan is developed and subsequently
implemented. The intrusion response plan should determine which investigative and mitigating
actions are appropriate for the SST. Intrusion response plan contents are driven by procedural
requirements.
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Figure 7-9. Tank-Specific Intrusion Response Plan Development Overview
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WA7890008967, Hanford Facility Dangerous Waste Permit for the Treatment, Storage, and
Disposal of Dangerous Waste, Revision 9 DRAFT, Washington State Department of
Ecology.

WAC 173-303, “Dangerous Waste Regulations,” Washington Administrative Code, Olympia,
Washington.

WAC 173-303-140, “Land Disposal Restrictions,” Washington Administrative Code, as
amended.

WAC 173-303-145, “Spills and Discharges into the Environment,” Washington Administrative
Code, as amended.

WAC 173-303-310, “Security,” Washington Administrative Code, as amended.
WAC 173-303-320, “General Inspection,” Washington Administrative Code, as amended.
WAC 173-303-330, “Personnel Training,” Washington Administrative Code, as amended.

WAC 173-303-340, “Preparedness and Prevention,” Washington Administrative Code, as
amended.

WAC 173-303-350, “Contingency Plan and Emergency Procedures,” Washington Administrative
Code, as amended.

WAC 173-303-360, “Emergencies,” Washington Administrative Code, as amended.
WAC 173-303-380, “Facility Recordkeeping,” Washington Administrative Code, as amended.

WAC 173-303-400, “Interim Status Facility Standards,” Washington Administrative Code, as
amended.

WAC 173-303-610, “Closure and Post-Closure,” Washington Administrative Code, as amended.

WAC 173-303-640, “Tank Systems,” Washington Administrative Code, as amended.
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WAC 173-303-645, “Releases from Regulated Units,” Washington Administrative Code, as
amended.

WAC 173-303-646, “Corrective Action,” Washington Administrative Code, as amended.
WAC 173-303-665, “Landfills,” Washington Administrative Code, as amended.

WAC 173-303-806, “Final Facility Permits,” Washington Administrative Code, as amended.
WAC 173-303-64620, “Requirements,” Washington Administrative Code, as amended.

WAC 173-340, “Model Toxics Control Act—Cleanup,” Washington Administrative Code, as
amended.

WAC 173-340-360, “Selection of Cleanup Actions,” Washington Administrative Code, as
amended.

WO-851956, 2021, REPETITIVE — Foam and Top Coat in 200W, Washington River Protection
Solutions, LLC, Richland, Washington.

WO0-915707, 2022, REPETITIVE — Foam and Top Coat in ST Team Farms and Facilities,
Washington River Protection Solutions, LLC, Richland, Washington.

WT-003396, 2020, 241-S Non-Asbestos Insulation Inspection, Rev. 3, Washington River
Protection Solutions, LLC, Richland, Washington.

WT-003397, 2020, 241-TX Non-Asbestos Insulation Inspection, Rev. 2, Washington River
Protection Solutions, LLC, Richland, Washington.

WT-003398, 2022, 241-T Non-Asbestos Insulation Inspection, Rev. 3, Washington River
Protection Solutions, LLC, Richland, Washington.

WT-005440, 2020, 241-SX Non-Asbestos Insulation Inspection, Rev. 3, Washington River
Protection Solutions, LLC, Richland, Washington.

WT-005441, 2020, 241-U Non-Asbestos Insulation Inspection, Rev. 2, Washington River
Protection Solutions, LLC, Richland, Washington.

WT-005443, 2020, 241-TY Non-Asbestos Insulation Inspection, Rev. 2, Washington River
Protection Solutions, LLC, Richland, Washington.

WT-005445, 2020, 241-BX Non-Asbestos Insulation Inspection, Rev. 2, Washington River
Protection Solutions, LLC, Richland, Washington.
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WT-005447, 2020, 241-B Non-Asbestos Insulation Inspection, Rev. 2, Washington River
Protection Solutions, LLC, Richland, Washington.

WT-005448, 2020, 241-BY Non-Asbestos Insulation Inspection, Rev. 2, Washington River
Protection Solutions, LLC, Richland, Washington.

WT-007262, 2020, 241-C Non-Asbestos Insulation Inspection, Rev. 2, Washington River
Protection Solutions, LLC, Richland, Washington.

WT-105765, 2021, 241-AX Non-Asbestos Insulation Inspection, Rev. 4, Washington River
Protection Solutions, LLC, Richland, Washington.

WT-105766, 2021, 241-A Non-Asbestos Insulation Inspection, Rev. 4, Washington River
Protection Solutions, LLC, Richland, Washington.
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