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1.0 GENERAL INFORMATION

1.1 PURPOSE, SCOPE, AND BACKGROUND

The purpose of this plan is to provide as much preplanning as practical for pumping
waste out of the annuhis or secondary containment of Double-Shell Tanks (DST). If the
primary tank leaks, waste would accumulate in the secondary tank. For the purposes of
this report, the terms "secondary tank" and "annulus" are used interchangeably. The
preplanning will expedite emergency pumping and provide the basis for demonstrating
that the leaked waste will be "removed from the secondary containment system within
24 hours, or in as timely a manner as is possible" as required by the Washington
Administrative Code (WAC) 173-303-640 (4)(c)(iv) "Tank Systems." This plan also
addresses the equipment and routings necessary to initiate the pumping of the primary
tank in the event of a leak.

WAC L73-303-640 (7) Responses to leaks or spills and disposition of leaking or unfit-
for-use tank system identifies the requirements for dealing with a tank leak. This pumping
guide focuses on item (7)(c). The other item are primarily addressed in RPP-16922 as
follows:

(7)(a) Cessation of use; prevent flow or addition of waste — RPP-16922 Section
8.2 requires immediate removal from service any DST System or secondary
containment system from which there has been a teak or spill.

(7)(b) Removal of waste from tank system of secondary containment system -
RPP-16922 Section 8.2 requires compliance with the strategies and emergency
pumping actions outlined in this Pumping Guide (HNF-3484). Compliance with
this requirement is the primary focus of this Pumping guide.

(7)(c) Containment of visible releases to the environment - Response to a release
outside of the DST secondary containment is not in the scope of this document,
and will be addressed in RPP-16922.

(7)(d) Notifications, reports - RPP-16922 Section 8.2 requires the notification of
Ecology.

(7)(e) Provision of secondary containment, repair, or closure - assessment of tank
conditions at the conclusion of pumping is not in the scope of this document, and
will be addressed in RPP-16922.

(7)(f) Certification of major repairs - The issue of major repairs will be dealt with
at the conclusion of pumping and is not in the scope of this document, and will be
addressed in RPP-16922.

Response to a release is further covered under the normal emergency response procedures
and addressed in Section 3.4.
There are 177 underground waste storage tanks in the Hanford Site 200 East and
200 West Areas. There are 149 single-shell tanks (SSTs), and 28 DSTs. The scope of
this plan includes all 28 of the Hanford Site DSTs in AN, AP, AW, AY, AZ and SY Tank
Farms. The scope also includes the transfer lines, pump pits, valve pits, jumpers, transfer
pumps, sump pumps, and procedures necessary to accomplish the emergency pumping.
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Revision 6 of the Emergency Pumping Guide provides additional detail on the pumping
of the primary tank. Note that tank condition is not assessed at the conclusion of pumping
nor is the response to a release outside of containment covered. Additional information
on spare tank space and the use of distributed tank space is also included.

1,2 DISCUSSION OF SPARE TANK SPACE

In the previous versions of this document two DSTs were identified as spares, one for
typical DST Waste and one for Aging Waste. The identified spare tanks were
241-AP-108 and 241-AY-iOl, respectively, which roughly provided two-million gallons
of tank space. The Aging Waste has historically been segregated in the AY and AZ Tank
Farms because of the high heat content of the solids and liquid. The DSTs in the AY and
AZ Tank Farms are designed to handle the higher heat content waste. The current heat
content of the liquid in the Aging Waste Tanks has significantly decreased due to the
decay of the short-lived radionudides. The heat content is low enough that the liquid can
be transferred to a standard DST for storage (TWINS 2003). This reduces the need for
emergency storage space in the DSTs to one-million gallons. In addition, contractual and
safety obligations between the Waste Treatment Plant and Double Shell Tank Farms have
been reconciled to be consistent with DOE order 435.1 to maintain sufficient storage
capacity for the largest volume of waste from either facility. Previously, the DOE order
had been interpreted as requiring simultaneous emergency capacity for both facilities.

The previously identified spare tanks, were meant to be the likely designated receiving
tanks, illustrating the methodology for responding to an emergency transfer from an
annulus. Tank 241-AP-108 is the sampling/storage tank for the 242-A Evaporator. Tank
241-AW-102 is the feed tank to the 242-A Evaporator. Typically, one of these tanks is
empty or is being prepared for evaporation. In projecting the amount of double-shel! tank
space that would remain available each year until the startup of the Waste Treatment
plant (Vitrification Plant), Tank 241-AW-102 always remains the last double-shell tank
to be filled. As the feed tank to the evaporator the 241-AW-102 tank has the only direct
feed pipelines. Therefore, tank 241-AP-108 was identified as the most likely tank to be
available or could quickly be made available by pumping waste to 241-AW-102 to allow
receipt of annulus waste. Over the next few years with the accelerated retrieval of waste
from the SSTs, tank space will be dynamic, and at a premium in the DST system. Waste
will constantly be moved into the DST system from SSTs and run through the 242-A
Evaporator for concentration. To maximize available tank space in the DSTs, re-
concentration of some of the existing waste and raising the maximum tank levels is being
considered. At any given time in the future, it will not be possible to keep one single tank
empty as a spare for emergency pumping, because of the planned transfer sequences to
evaporate and stage waste. The plan for annulus emergency pumping is to have one-
million gallons of distributed tank space available at all times. Tank space is planned and
tracked through the HTWOS computer model to assure emergency storage capacity is
available prior to any transfer. The future projected waste inventories in the DSTs
calculated by the HTWOS model is documented in the TFCOUP (SD-WM-SP-012). As
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explained in Section 3.3 of this document, a leak into the annulus is expected to be at a
relatively slow rate. The annulus pump-out operations would not be expected to be
delayed significantly by the use of distributed space. Piping configuration changes to
additional tanks are in many cases performed by valving manipulations. Alternative
jumper reconfigurations to other DST storage locations can primarily be performed
simultaneously with ongoing pumping operations.

The DST transfer system is composed of a series of pipe encased transfer lines
connecting each tank within a tank farm, and a series of transfer lines connecting the six
Tank Farms, Routings between tanks are accomplished by using removable piping
connections (jumpers) in concrete pits. The W-314 Project has recently modified pits in
AN and AW Tank Farms with multi-valved jumper manifolds that allow transfers
between tanks within the Tank Farms to be made with simple valving manipulations. A
new valve pit was installed in the AZ tank farm with multi-valve jumper manifolds to
allow distribution of waste transfers between AN, AP, AY and AZ tank farms. The AP
Tank Farm also has this manifold configuration to simplify transfers. The accelerated
retrieval operations at the Hanford Site are requiring many transfers to be made to the
different tank farms. Additional jumper configurations are currently being installed to
facilitate these transfers. These jumper configurations will in turn make annulus
emergency pumping transfers to distributed tank space more efficient. Figure 1 shows a
layout of the DST transfer piping in the 200-East Area. The existing transfer pipelines
between each of the 5 double-shell tank farms and between each of the 25 double-shell
tanks are shown. Many of the 25 double-shell tanks contain active transfer pumps in the
primary tank. The transfer pipeline configuration and valved pipe jumpers allow the
transfer of waste from any tank to any other tank. Details of the valved pipe jumper
configurations in valve pits are shown in Figure 2 to help illustrate the capability of
rerouting waste from one tank to another.

1.3 DISCUSSION OF INCREASING TANK LEVEL

CH2M Hill is in the process of reevaluating the DST tank level operating limit to
potentially increase waste storage space in response to TPA milestones M-45-00, M-46-
21, and the projected start of WTP in 2010. The design (structurally analyzed) limit for
the majority of the DST's is currently 422 inches with an operating limit of 416 inches
(1.14 million gallons). The proposed design limit (structurally analyzed) for certain tank
farms would be up to 460 inches with a planned operating limit of 449 inches (1.235
million gallons). Appropriate analyses and approvals of any increase in tank design level
are being obtained. Each tank will be capable of storing an additional 90,000 gallons of
waste which will be factored into the distributed spare tank space as required by DOE
Order 435.1, Structural evaluations and operational controls during the increased fill have
been recommended by an Expert Panel and documented in RPP-19438. Contingency
planning will ensure the response to a leak is handled in a safe and efficient manner. A
contingency procedure will be developed to pump down the tank being filled if a leak
occurs. The procedure would include verification of an operable pump in the primary
receiving tank with a contingency piping route established to a tank. In the case of a DST
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of a DST to DST transfer only minor changes in valving would be needed to reverse the
route back to the sending tank. The only tanks planned for the increased level at this time
will be in the 241-AP Tank Farm and will receive evaporator slurry. In this case a
contingency route from the slurry receiver to an alternate tank in 241-AP Tank Farm or
Tank 241-AW-102 will be established in advance. A Waste Compatibility Report will be
issued in advance as well for the contingency transfers. Any pumping operation would be
stopped immediately upon detection of a leak. The contingency transfer out of the leaking
DST could commence within hours of an observed leak. The intent is to commence the
contingency transfer immediately upon detection of a leak, pump down to the historic
operating level and remain in service. Removal of any waste from the annulus would be
accomplished according to the existing agreement in this document.
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Figure 1

Double-Shell Tank Piping Diagram - 200-East Area
-VALVE PITS
241-AN-A & B

Cross—Site
Transfer Pipelines

Top to Bottom
5N-637 HLW
SN-700 HLW Effluent
SN-701 LAW

AP-107 AP-10S

241 -AP Tank Farm
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Figure 2
Valve Pit Permanent Jumper Configurations
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1,4 NON-COMPLIANT TRANSFER LINES FOR EMERGENCY USE

Replacement transfer pipe lines are not being installed in the 241-SY Tank Farm to
replace non-RCRA compliant pipe lines. The non compliant transfer lines have
encasements that do not penetrate the pit walls. Upgrades to existing pipe lines
supporting transfers from the 241-SY tanks are being deferred due to lack of planned
transfers in the next 5 to 10 years. In the event that an unexpected transfer (e.g., annulus
transfer) is required from these tanks, the non-compliant pipe lines will be used. A
variance letter (WDOE letter April 13, 2004) provides approval for using ten non-
compliant pipe lines if several conditions are met. These transfer pipelines are identified
in Appendix G.
Several transfer lines from the annulus pump pits to the central pump pits are not encased
or not fully encased in the older DST Tank Farms (241-AY, AZ & SY). Another
correspondence from WDOE concurred with future use of emergency pump-out lines
from the annulus pump pits to the central pump pits, which are considered part of
secondary containment (WDOE letter January 14, 2003). This emergency pumping guide
includes the planned use of armulus pump pit secondary containment transfer lines. A
listing of these transfer pipelines is in Appendix G.

A number of compliant transfer pipelines do not have an anticipated use for the next five
to ten years. Pressure testing of these pipeline encasements was not performed as part of
the integrity assessment program. The encasement pressure testing of these twenty-two
transfer pipelines will be delayed and these pipelines listed in the DST Integrity
Assessment Report as out-of service pending a pressure test (DOE Letter 05-TED-093).
Ten of these transfer pipelines are identified in this document as necessary for emergency
pumping of the annulus. A listmg of these transfer pipelines is in Appendix G.

An additional 15 transfer pipelines did not have the encasement pressure testing
completed, but plan to be tested in fiscal years 2006 and 2007. These pipelines will be
listed in the DST Integrity Assessment Report as out-of service pending a pressure test.
Four of these transfer pipelines are identified in this document as necessary for
emergency pumping of the annulus. A listing of these transfer pipelines is in Appendix G.

To ensure integrity pressure testing of the primary pipeline will be performed prior to use
for all variance and emergency use only transfer pipelines. Any of the pipelines that have
not had the secondary pipeline (encasement) pressure tested as required in the integrity
assessment report will be tested prior to use,

1.5 NON-COMPLIANT PROCESS PITS FOR EMERGENCY USE

The annulus pump pits are considered Emergency Use Components as discussed in
WDOE Letter January 14, 2003. These annulus pits will maintain an operational leak
detection system and drain to a DST as committed in the letter. Several process pits
required for emergency pumping of an annulus 241-AP-06A, 241-SY-B and 241-SY-01A

10
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do not yet have a specifically defined future mission. The 241-SY-01A pit is unique in
that it has a mixer pump with a significant amount of support equipment on the top of the
pit cover which would require removal to allow a jumper installation. In this case the
annulus pumping plan bypasses the 241-SY-01A pit with an overground transfer line
from the annulus pump pit directly to the Prefabricated Pump Pit (PPP). The upgrades
the 241-AP-06A and 241-SY-B pits to the requirements of WAC 173-303, have been
deferred, and is discussed in WDOE Letter January 14, 2003 as a "deferred use
component". Upgrade dates for these pits is currently being negotiated with WDOE.
These process pits will also maintain an operational leak detection system and drain to a
DST.

1.6 SUMMARY OF INFORMATION PROVIDED

This guide contains a general description of the DSTs and discussions of the
requirements, strategy, transfer routes, procedures, and equipment that will be used to
expeditiously respond to a leaking DST. References to statutory requirements are
included. The Authorization Basis requirements for DST Emergency Pumping are
implemented through operating procedures and work packages. Information for each
DST about the waste transfer routes, procedures, and equipment required for the transfers
are contained or referenced in the appendices. These include:

Appendix A: PROPOSED TRANSFER ROUTES

Contains a tabulated summary description of a proposed transfer route for each DST.
Routes are included for transferring the waste from the primary tank to the designated
receiver tank. Tank 241 -AP-108 is the selected designated receiver tank for
emergency transfers from all DSTs for this document. Other or multiple tanks in the
DST system may be utilized for emergency annulus pumping operations. The
receiver tank for 241-SY-103 is tank 241-AP-108 via tank 241-SY-102. Since the
DST space is so dynamic, alternate routings to any of the six DST farms may be
utilized for annulus emergency pumping.

Appendix B: IMPLEMENTING PROCEDURES AND RELEVANT
INFORMATION

Contains a list of applicable transfer operating procedures, a list of Piping and
Instrumentation Drawings (P&ID) for each DST farm, and a listing of
design/fabrication/installation drawings for the annulus pumping equipment.

Appendix C: INVENTORY AND STATUS OF REQUIRED EQUIPMENT

Contains a list of equipment that would be used to transfer waste out of a leaking
DST.

11
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Appendix D: CROSS SECTION OF ANNULUS OF DOUBLE-SHELL TANK

Contains a sketch of a cross section of the bottom of a typical DST, a list of
assumptions, and a table of the volume of liquid that would be present in the annulus
at various depths.

Appendix E: ANNULUS PUMPING ROUTES

Contains a tabulated summary description of a proposed transfer route for each DST
annulus. Routes are included for transferring the waste from the annulus to the
designated receiver tank. Tank 241-AP-108 is the selected designated receiver tank
for emergency armulus transfers from all DSTs for this document. Other or multiple
tanks in the DST system may be utilized for emergency annulus pumping operations.
The receiver tank for 241-SY-103 is 241 -AP-108 via tank 241-SY-102. Since the
DST space is so dynamic, alternate routings to any of the six DST farms may be
utilized. Also included is a table of available annulus pumping risers.

Appendix F: APPLICABLE ANNULUS EQUIPMENT

Contains lists of applicable annulus equipment and storage locations. This equipment
includes six flex jumpers, components for two complete rigid jumpers, four
submersible pumps, two reciprocating pumps, components for pump assemblies, and
a skid for air and electrical support equipment.

Appendix G: TRANSFER PIPELINES REQUIRING TESTING PRIOR TO USE

Contains a table of transfer pipelines primarily in 241-SY tank farm that have a
physical configuration which does not fully comply with the requirements or
interpretations of WAC 173-303. The encasements of these pipelines do not extend
through the one-foot thick pit concrete wall. These pipelines will be operated in their
existing configuration utilizing the agreed upon compensatory requirements, and are
referred as variance components. The appendix also contains a table of pipelines,
which will be used only in the case of an accident or emergency. Some of the
components in this table do not fully comply with WAC-173-303. The transfer
pipelines are located between the annulus pump pits and the central pump pits and are
referred to as emergency use components. The final table is a listing of transfer
pipelines that are not intended to be used for over 5 years and have not been pressure
tested and certified by an integrity assessment.

Appendix H: SCHEDULE OF ANNULUS PUMPING ACTIVITIES
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Contains a schedule of activities required to support annulus pumping developed for
reference RPP-5842.

2.0 EQUIPMENT DESCRIPTION

Central Pump Pit

Grade
Rigid Jumpers ^ Annuttis Pump Pit

Figure 3 - Typical DST Configuration

All DSTs are similar in design and each has a capacity of approximately 3.8 million liters
(1 million gal) (see Figure 3). Slight differences in the tank and ancillary equipment,
however, have occurred over the years from design improvements and because of the
need to accommodate variations in waste composition. Twenty-eight DSTs are located in
six farms, five farms in 200 East Area and one farm in 200 West Area. DSTs consist of a
carbon steel primary tank and a carbon steel secondary tank encased by a protective
reinforced concrete shell. The tanks contain a mixture of liquid, sludge, and saltcake
waste with both radioactive and chemically toxic hazardous constituents. Liquids exist as
supernate (liquid above solids) and interstitial liquid (liquid filling the voids between
solids) in the tanks. Sludge consists primarily of solids (hydrous metal oxides)
precipitated by the neutralization of acid wastes. Saltcake, generally between the
supernate and sludge, consists of the various salts formed by the evaporation of water
from the waste. These waste types do not necessarily exist as distinct layers and may be
intermingled to differing degrees. Some sludges and saltcakes contain interstitial liquid
and are relatively soft; others may be drier and harder.

Each tank is equipped with riser pipes that penetrate the concrete dome and the top of the
primary or secondary tank. The risers provide access to the primary tank and to the
annulus space for waste transfer operations or equipment installation for monitoring.

13
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Most risers extend above grade. However, some risers are located under covered pits
(e.g., Central Pump Pits and Annulus Pump Pits).

Pits provide access from the surface to process piping and tank risers and are the points
where jumper (temporary piping systems), pumps, and other equipment are installed to
establish waste transfer routes. A rigid jumper is a steel pipe that is fitted to specific wall
nozzle configurations. The flexible jumpers are braided, stainless steel, flexible hose that
permit connections to multiple wall nozzles.

There are three types of pumps used at the River Protection Project (RPP) to transfer
waste into and out of DSTs. These types are (1) jet pumps in combination with
centrifugal pumps, with nominal capacities of 0.05 to 4.0 gpm; (2) submersible pumps,
with nominal capacities of 10 to 30 gpm; and (3) transfer pumps, with nominal capacities
of 100 to 250 gpm.

The components of a jet pump system located within a pump pit are a centrifugal pump,
flexible or rigid jumpers, a flush line, and a flow totalizer. The centrifugal pump supplies
motive fluid to the submerged jet pump system. Jet pumps are used to move liquid at
very low rates.

A submersible pump can be used to raise large volumes of supernatant. The pump motor
is below the pump intake and is submersed in the liquid being pumped.

Transfer pumps are typically installed in a pump pit, with the motor located in the pit and
the intake located in the tank waste. Transfer pumps are normally deep-well, vertical
turbine pumps, where the pump intake is a rigid pipe that extends to a fixed depth in the
tank waste. Some transfer pumps have a floating intake, which is a flexible jumper
connected to rigid pipe that does not extend into the waste.

2.1 PRIMARY TANK PIT CONFIGURATION

All DSTs have a Central Pump Pit, which is approximately centered over the primary
tank. The primary function of the pit is to provide confinement for a possible spray leak
during waste transfers and to provide radiation shielding during waste transfers. The
Central Pump Pits provide for access to the tank for supernatant filling or removal, slurry
distribution, and mixing. Supernatant filling is accomplished though piping or jumpers
connected to the riser. For supernatant removal, Central Pump Pits are designed to hold a
deep-well turbine pump and piping jumpers. Central Pump Pits for receiver tanks that
store slurry are equipped with slurry distributors. The jumpers installed in the Central
Pump Pit are either rigid or flexible jumpers. Transfer or submersible pumps are
normally used to remove large volumes of supernatant. Jet pumps would be used to
remove interstitial liquid because the liquid drains out of the sludge interstices too slowly
to employ the transfer pumps. Before a jet pump system can be used to pump interstitial
liquid, a stainless steel, salt screen must be installed in the waste to prevent solids from
plugging the jet intakes.
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2.2 SECONDARY CONTAINMENT PIT CONFIGURATION

The Annulus Pump Pit is located directly above the annulus and is connected to the
annulus by a riser. The pit and riser provide access for pumping out any liquids that may
accumulate in the annulus.

In the Annulus Pump Pit a rigid or flex jumper assembly connects the annulus pump
outlet to a 51-mm (2-in.) waste transfer line enclosed in a 102-mm (4-in.) encasement.
The encasement drains to the Annulus Pump Pit. The waste transfer line terminates at the
Central Pump Pit of the tank. The two AY and AZ tanks have an additional route back to
the primary tank via a waste transfer route from the Annulus Pump Pit to a riser, which
connects directly to the primary tank.

2.3 SUPPORT SYSTEMS

Virtually all of the equipment and support systems that would be used for emergency
pumping of DSTs exist and are in nominal serviceable condition. Submersible pumps
and otheT emergency equipment for use in annulus pumping will be stored in HO-64-
07008, which is an enclosed portable trailer. Flex jumpers to be used will be stored in the
2101-M Warehouse. This equipment will be maintained per the PMS (Preventative
Maintenance System) using data sheets. The following data sheets have been developed
for the PMS system' to provide maintenance of the pumps ET-7459, ET-7460, ET-7666,
and ET-7667. Procedure OTP-001-001, "Operational Test Procedure for DST Annulus
Emergency Pumping Equipment" will be used to test the pump performance prior to
installation.

For Additional information on the Annulus Emergency Pumping Equipment see
references below:

• DST Annulus Pumping Acceptance Test Report (RPP-6638)

• Technical Information to Support DST Emergency Annulus Pumping (RPP-6485)

• DST Annulus Pumping Acceptance Test Report Supplement (RPP-7919)
• System Design Description for Tank Farms Double-Shell Tank Emergency

Annulus Pumping Systems (RPP-9174)

• Double Shell Tank Annulus Pumping Vendor Information File (VI-50121)
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3.0 PLAN OF ACTION

3.1 REGULATORY REQUIREMENTS APPLICABLE TO LEAKING
DOUBLE-SHELL TANKS

Title 40, Code of Federal Regulations (CFR), Part 265.193 (c) (4) Containment and
Detection of Releases" (40 CFR 265.193)

".. .sloped or otherwise designed or operated to drain and remove liquids resulting
from leaks, spills or precipitation. Spilled or leaked waste and accumulated
precipitation must be removed from the secondary containment system within
24 hours, or in as timely a manner as is possible to prevent harm to human health
or the environment, if removal of the released waste or accumulated precipitation
cannot be accomplished within 24 hours."

Washington Administrative Code (WAC) 173-303-640 (4) (iv) "Tank Systems"

11. ..sloped or otherwise designed or operated to drain and remove liquids resulting
from leaks, spills, or precipitation. Spilled or leaked waste and accumulated
precipitation must be removed from the secondary containment system within
twenty-four hours, or in as timely a manner as is possible to prevent harm to
human health and the environment, if the owner or operator can demonstrate to
the department that removal of the released waste or accumulated precipitation
cannot be accomplished within twenty-four hours."

DOE Manual 435.1 Radioactive Waste Management Part II Section H

H. Contingency Actions. The following requirements are in addition to those in
Chapter I of this Manual.

(1) Contingency Storage. For off-normal or emergency situations involving
high-level waste storage or treatment, spare capacity with adequate capabilities
shall be maintained to receive the largest volume of waste contained in any one
storage vessel, pretreatment facility, or treatment facility. Tanks or other facilities
that are designated for high-level waste contingency storage shall be maintained
in an operational condition when waste is present and shall meet all the
requirements of DOE O 435.1, Radioactive Waste Management, and this Manual.

(2) Transfer Equipment. Pipelines and auxiliary facilities necessary for the
transfer of waste to contingency storage shall be maintained in an operational
condition when waste is present and shall meet the requirements of DOE O 435.1,
Radioactive Waste Management, and this Manual.
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WDOE Letter January 14, 2003

This letter addresses non-compliant components, which are used only in the case
of an accident or emergency. The components in the listing contained in the letter
have a physical configuration that does not fully comply with the requirements or
interpretation of WAC 173-303. The primary issue covered is the annulus pump-
out pits and their transfer lines running to the central pump pit of the tank.

3.2 GENERAL STRATEGY

The general strategy for responding to a leaking DST is to take the appropriate actions to
immediately remove leaked waste, minimize additional leakage and ensure containment
to prevent harm to human health or the environment. Document RPP-5842, Time
Deployment Study for Annulus Pumping estimated that approximately 10 days would be
required to initiate annulus pumping. During the 10 day period required for equipment
assembly, transfer line pressure testing, transfer pump run-in and preparation of work and
transfer documentation, considerations will be given to methods to minimize leakage.
Primary tank pumping as discussed in Section 3.3 Potential Leak Scenarios could in
many cases be initiated quickly within several days, since pumps and piping routes are
available. This parallel pumping effort of the primary tank would not be allowed to delay
the annulus pumping activities. The goal of pumping the primary tank would be to lower
the liquid level below that of the leak. The use of distributed tank space is discussed in
Section 1.2. The TFCOUP documents the available and projected emergency space
allocation as determined by the HTWOS computer model. Tank space is planned and
tracked through the HTWOS computer model to assure a minimum of 1.235 million
gallons of emergency storage capacity is available prior to any transfer. This volume is
the largest amount planned for storage in any one DST as discussed in Section 1.4.

The general strategy for emergency pumping a leaking DST is based on several
assumptions. The more significant assumptions are:

• Tank 241-AP-108 is the designated receiver tank for all DST emergency pumping
in this document and supporting procedures. The procedural documentation
illustrates the method that will be used to respond to an emergency annulus
transfer. Transfers required to any of the other DST's would be performed using
the same type of documentation, equipment and controls.

• Tank 241-AP-108 is the primary receiver, but in the event it is not available,
alternate routings to any of the six DST Farms could be established to transfer to
distributed space. Waste compatibility will need to be addressed, but is not
expected to be an issue that causes a delay in the pumping. The waste
composition for the material in the sending and receiving tanks will be obtained
from the Best Basis Inventory (BB1).

• Tank 241-AP-107 is the designated receiver tank for tank 241 -AP-108.
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To the maximum extent possible, existing double-contained, underground transfer
lines will be used.

Existing transfer pumps in the DST central pump pits will be used to pump waste
out of the primary tank.

Leaks from tanks 241 -S Y-101 and 241 -S Y-103 could be pumped to tank
241-SY-102.

About 6 inches of liquid would need to accumulate in the bottom of the annulus
before the submersible pump would automatically prime upon starting.

Each DST annulus has a probe installed that is set to alarm if liquid is detected
within the annulus.

Each DST annulus has at least one probe installed that could be used to monitor
liquid level in the annulus.

A pumping strategy plans to use submersible pumps in all annulus locations.

Construction Projects at times may interrupt ability to transfer through proposed
routings in Appendix A and E. Upon detection of a DST leak, restoration of the
affected routing or use of an alternate routings will receive the highest priority
and maximum appropriate resources available to CH2M Hill.

3.3 POTENTIAL LEAK SCENARIOS

The best strategy for emergency pumping of a specific DST to "prevent harm to human
health and the environment" will depend upon the rate or size of leak from the primary
tank. For purposes of this plan, leak scenarios are divided into three classes based upon
the rate of the leak. The Minor Leak is treated separately because pumpable quantities of
waste are likely to be slow to accumulate. Moderate and Major Leaks are treated
together because the emergency response to them would be the same in either case.

A submersible pump will be installed 2.5 inches above the bottom of the secondary tank.
This will allow for pumping of the waste to within approximately 6 inches of the bottom
of the tank. An air pump will also be installed to within 2.5 inches of the bottom of the
secondary tank and would be capable of pumping to within approximately 3 inches of the
bottom of the tank. Assuming there is no absorption of waste in the insulating concrete,
about 3,900 liters (1,030 gallons) of residual waste will remain in the annulus. Repeated
water flushing could be used as a method to remove the residual waste. Any moisture
from the unpumpable residue would be evaporated by the high-efficiency particulate air
(HEPA) filtered annulus ventilation system.

3.3.1 Strategy for Emergency Pumping after a Minor Leak

Scenario: Primary steel tank corrosion causes small breach. Waste dribbles into annulus
and the annulus Continuous Air Monitor (CAM) alarms. Leak rate is so slow that dried
waste will form on side of tank. Liquid accumulates in the bottom of the annulus very
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