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ENGINEER/CONSTRUCTOR DESCRIPTION OF WORK
TANK 241-SY-102 RETRIEVAL SYSTEM

PROJECT W-211
INITIAL TANK RETRIEVAL SYSTEMS

1.0 INTRODUCTION

1.1 BACKGROUND
Project W-211, "Initial Tank Retrieval Systems,” (ITRS} is a fiscal year 1994
Major Systems Acquisition that will provide systems for retrieval of radioactive
wastes from ten double-sheil tanks (DSTs) at the U.S. Department of Energy
(DOE) facility on the Hanford Site in Richland, Washington. The contents of
these tanks are a combination of sdpernatant liquids and settled solids that
must be mixed prior to transferring the waste to alternative storage,
evaporation, pretreatment, or immobilization-treatment facilities. The ITRS will
instail systems to mobilize the settled solids and transfer wastes out of the
tanks. The ITRS supports tank waste treatment and disposal by providing feed
to processing piants, allows for consolidation of tank solids to create additional

DST storage capacity, and supports continued safe storage of tank waste.

The original ITRS scope included waste retrieval systems for Tanks SY-101,
SY-103, AW-101, AN-103, AN-104, AN-105, AN-106, AZ-102, AY-102, and
AP-101. At the outset of the project, SY-101 was the first tank scheduled for
retrieval because of the desire to passively mitigate the tank's flammable gas
safety issue by retrieval and dilution. [n support of the expedited schedule for
the Tank SY-101 retrieval system, a conceptual design report (CDR) was
prepared for that tank in September 1993 (CDR-001, ref 1), followed by a CDR
for the remaining nine tanks in March 1994 (CDR-002, ref 2). Upon receipt of
Key Decision 1, Title | design was initiated for the Tank SY-101 retrieval

system. This design was integrated with equipment already instailed by the

WwW211DOW.TD.2803 -1- 02/26/96



WHC-SD-W211-RD-001, Rev. O

mitigation program, whereby the existing mitigation pump provided the waste

mixing function and project W-211 provided for waste removal and dilution,

Upon completion of Tank SY-101 Title | design (TDR-001, ref 3} in
March 1995, it was apparent that a decision was imminent to continue active
mitigation of SY-101 with the mitigation pump instead of pursuing passive
mitigation by retrieval and dilution. In order to place the project in a better
position to support the likely new priorities for waste consolidation and
privatized processing plant feed, TDR-001 was expanded by Suppiement 1
fref 4) to include generic bounding retrieval system features to provide a
preliminary design basis for Title Il design for any DST. Supplement 2 to
TDR-001 (ref 5) was prepared to update the ten-tank ITRS scope and
estimated cost by incorporating the design improvements developed during the

Title | and Supplement 1 efforts.

in October 1995, the decision was finalized to continue with active mitigation
of Tank SY-101 and defer retrieval until needed to provide processing plant
feed. This decision was coupled with cancellation of Project W-236A,
"Multi-Function Waste Tank Facility.” To safely manage tank space without
the new project W-236A DSTs, a "path-forward" task force recommended that
Tanks SY-102, AW-105, and AZ-102 be retrieved in the near-term to
consolidate tank waste, thereby creating additiona DST storage capacity. In
accordance with this recommendation, Tanks 106-AN and 101-AP were
replaced with Tanks SY-102 and AW-105 in the project W-211 scope.
Because of the need to retrieve Tank SY-102 before the planned receipt of SST
complexed waste in 1998, Tank SY-102 is now the first tank scheduled to

receive a project W-211 retrieval system.

1.2 PURPOSE
The purpose of this document is to describe the definitive design and
construction work relating to Tank 241-SY-102 to be performed by the onsite

engineer/constructor. Definitive design (Title II} started in January 19496.

W211DOW.TD.2803 -2- 02/26/96
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2.0 SUMMARY

2.1 TECHNICAL SUMMARY
The portion of project W-211 described in this document applies to the retrieval
of waste from Tank 241-SY-102. The tank contents will be mixed by two
mixer pumps installed in the tank. After the tank contents are mixed, the
waste will be diluted as required and pumped to the cross-site transfer line

installed by project W-058, "Cross-Site Transfer Line.”

The scope of work for Tank 241-SY-102 includes the design, procurement, and

installation of the foilowing items:

e  Two mixer pumps for mobilizing the settled solids.

e A transfer system for transferring waste from the tank.

s  An ICE Building to house electrical and instrumentation equipment and the

operator stations.

®  An operator station that includes functions to monitor, alarm, and control

the retrieval systems for each tank.

e |Instrumentation to measure the physical characteristics of the waste prior

to and during transfers.

e Interfacing with existing instrumentation that is critical to the transfer

process.

s Piping jumpers inside Valve Pits A and B,

W211DOW.TD.2803 -3- 02/26/96
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¢ Equipment and containers for removal, cleaning, decontamination,
transport, storage, and burial of in-tank components and soil. The existing

flexible receiver equipment wiil be used to remove in-tank components.

e Utility tie-ins for retrieval operations {electricai power, water, and

telecomrnunications).

e Site preparation and modifications to accommodate the removal and

installation of equipment.

e A replacement thermocouple tree that will withstand mixer pump jet

forces.

e In-tank CCTV system.

s A dilution system to bring waste properties into compliance with transfer
line specifications. (For Tank 241-SY-102, this will be provided by
project W-058.)

e Flush capability for the transfer piping (provided by project W-058).

The actual operation of the retrieval system will be performed by tank farm

operations and is not within the ITRS scope of work.

2.2 COST SUMMARY
The total estimated cost (TEC) for the Tank 241-SY-102 waste retrieval
system is $20.18 million, including gscalation and 23% contingency {see

Appendix B. Major cost elements are shown in Table 1.

W211DOW.TD.2803 -4- 02/26/96
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TABLE 1
B MAJOR COST ELEMENTS
Activity Amount '

| (million}

Title Il Design [ $3.41
Title iit Design 1.36
Procurement 3.36
Construction 12.05
Total }$ 20.18

Costs for project management, permitting and safety, other project cost (OPC)
activities are not included in the table. They can be found in the project W-211

ten-tank total project cost (TPC) estimate (ref 17, dated January 3, 19986).

2.3 SCHEDULE SUMMARY
The overall project schedule extends from the start of Title 1l design on
January 22, 1996 to the start of retrieval operations in August 1998 (see
Appendix C). Schedule milestones are shown in Table 2. Key Decision 2 was

approved on January 19, 1996.

TABLE 2
SCHEDULE MILESTONES
Activity Date
Key Decision 2, Notice to Proceed, Title !l January 22, 1996
Issue Procurement Specs March 29, 1996
Intermediate Design Package October 21, 1996
Key Decision 3A (C-2), Start Construction January 2, 1997
Title |l Design Complete March 31, 1997
Key Decision 3B (C-1) April 28, 1997
Construction Complete March 31, 1988
Start Operations August 28, 1998

W211DOW.TD.2803 -5- 02/26/96
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3.0 TECHNICAL BASELINE

The portion of project W-211 outlined in this document provides a waste
retrieval system for Tank 241-SY-102. Modifications to the existing Centrai
Pump Pit 241-SY-02A and Vaive Pits 241-SY-A and 241-8Y-B, and the
addition of the mixer pumps, a transfer system, ICE Building, caustic supply
system (by project W-058), and related site infrastructure will be required. The
technical requirements for the design and installation of this equipment are
established in the Functional Design Criteria (ref 13}. Quality assurance
requirements are described in the Title | report (ref 3} and the Quality

Assurance Program Plan {ref 14}.

Two new mixer pumps will be installed on slab foundations at grade above
Risers 5A and 5B. Each pump will be a duplicate of the mixer pump being
instailed by Project W-151, "Tank 101-AZ Waste Retrieval System,” in
Tank 241-AZ-101. Each pump wiil be capable of pumping waste at a flow of
approximately 5,182 gpm through each of two, horizontally opposed discharge
nozzles. The main performance requirement of the pumps is to achieve a
maximum U D of 29.4 ftzlsec., where U D is a measure of the energy of the
waste stream leaving the discharge nozzle. This level of mixing energy is
designed to mobilize most of the settled solids. Each mixer pump will be
equipped with a 300-hp motor and AFC to permit operation from 25% to
100% of full speed. The mixer pumps will rotate slowly to sweep the bottom

of the tank.

The new transfer pump to be installed in Central Pump Pit 241-SY-02A will be
capable of transferring slurry at a rate of 140 gpm from the tank to the
project W-088 boagster pump in the 6251-A Diversion Box. While in-tank
dilution is planned for Tank 241-SY-102, the pump will allow for future in-line
dilution at the pump intake. A piping jumper and instrumentation within the pit
will provide recircuiation of the waste to determine transferability by
measurement of flow and pressure and the ability to route waste to Valve

Pits 241-SY-A and 241-SY-B for further analysis and ultimate cross-site

w211DOW.TD.2803 -6 - 02/26/96
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transfer. All electrical equipment located inside the central pump pit wiil be

suitabie for the approved NEC classification of the pit.

Valve Pits 241-SY-A and 241-SY-B jumpers wiil be reconfigured to provide
new instrumentation and a routing for cross-site transfer. The existing
intra-farm transfer capabilities will be maintained. Once the waste is
determined to be transferable in Central Pump Pit 241-SY-02A, it wiil be routed
to Valve Pit 241-SY-A. The waste routing will still be in a recirculation mode
to the tank through Valive Pit 241-5Y-B where the temperature, pressure, flow,
viscosity, and density will be measured. When the waste characteristics meet
cross-site transfer requirements, the waste will be routed into the crossg-site
transfer line. All electrical equipment located inside the pit will be suitable for

the approved NEC classification of the pit.

The ICE Building will provide the control center for all retrieval operations and
the electrical distribution equipment that will supply power to the new pumps

and eguipment.

A caustic supply system will be provided for dilution of the tank waste. For
Tank 241-SY-102, project W-211 will utilize the caustic mixing system now
being designed by project W-068. This system will utilize an existing
47,000-gal storage tank and provide diluent at the tank waste temperature at
a pH of 11 to avoid thermal shock and unwanted chemical reactions. The
system will also provide heated diluent for pre-heating the cross-site transfer
line before a transfer and for flushing the cross-site transfer line after a

transfer.

Other site improvements include transfer lines for diluent between Valve Pits A

and B, eiectrical and instrumentation distribution systems, and utility upgrades.

Ww211DOW.TD.2803 -7 - 02/26/26
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3.1 WBS 5.A.1, TITLEIl: DESIGN
An engineering work plan has been prepared for Title Il for Tank 241-SY-102
(ref 6). The plan includes an engineering statement of work; an engineering
cost estimate; and a working design schedule that is integrated into the

baseline schedule for engineering, procurement, and construction.

3.2 WBS 5.A.2. TITLE Ill: ENGINEERING SERVICES DURING CONSTRUCTION
Planning for Tank 241-SY-102 Title lIl will begin in spring 1996. The planning
will be based on Tank 241-SY-101 Title lll detailed pianning.

3.3 WBS 5.A.3, PROCUREMENT
WHC will procure long-lead items such as mixer pumps and transfer pumps
with variabie frequency drives (VFDs), control system, CCTV, burial boxes, and
thermocouples. Two of the original five specifications are not required for
Tank 241-SY-102: P-2, Booster Pump, has been deleted, and P-4, Boiler, is
deferred to the second tank, Tank 241-AW-105. The following procurement

actions are planned for Tank 241-8Y-102:

3.3.1 P-1 Transfer Pump
The transfer pump will be a vertical turbine type similar to existing models used
in the tank farms. It will be designed to provide a maximum of 140 gpm of
waste slurry to the project W-058 booster pump in the 6241-A Diversion Box

and will have a 40-hp motor controlled by a VFD.

3.3.2 P-3 Control System
The controil system includes hardware such as programmabie logic controllers
(PLCs), ICE Building instrument enclosures, alarm annunciaters and operator
interfaces, Tank 241-SY-102 and caustic dilution system instrument
enclosures, and instrument terminal boxes for the valve pits, central pump pit,
and mixer pumps. The applications software programmed by ICF KH will be

included. Though estimated as part of the P-3 specification, certain pieces of

W211DOW.TD.2803 -8 - 02/26/96
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conventional off-the-shelf equipment may be purchased directly by WHC for
ICF KH use.

3.3.3 P-5 Mixer Pumps
Project W-211 will use the project W-151 mixer pump design and procurement
specification for Tank 241-SY-102. The project W-151 mixer pump is
presently undergoing run-in testing at the Hanford Site. The pumps will be
designed for a flow of approximately 10,364 gpm of waste at a design point

of 20% volume solids and will have 300-hp motors.

3.3.4 Burial Containers
Project W-211 will require the procurement of flexible receiver bags for use on
the existing flexible receiver system, and burial containers for the foliowing

contaminated equipment to be removed from the tank:

*  (One transfer pump
*  One slurry feed pump
s  Two airlift circulators (ALCs)

¢ (One thermocouple

Procurement of these containers will be based on the existing project W-151
design; no procurement specification {P-Spec) will be prepared. Standard burial
containers will also be provided for contaminated construction debris and

consumable items such as rags and toois.

3.3.5 Thermocouples
Project W-211 will remove a thermocouple tree from Tank 241-5Y-102
because it would not be able to withstand the forces imparted by impingement
of the mixer pump jet. The thermocouple tree will be replaced with a
functional equivalent designed by ICF KH for operation in the mixer pump

environment. Fabrication specifications will be placed on the drawings.

W211DOW.TD.2803 - 9- 02/26/96
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3.3.6 CCTV
The project will provide a CCTV camera to allow viewing and video recording
of the retrieval operation. The camera will be designed and furnished by WHC,

with utility design and instailation by ICF KH.

3.4 WBS 5.A.4, CONSTRUCTION
Construction will be divided into two packages: in-farm construction and the
JCE Building. !n-farm construction, which invoilves tank-intrusive demolition
and work in contaminated areas, will be performed by ICF KH construction
forces. Installation of the ICE Building, which is outside the SY Tank Farm

fence, will be by an offsite fixed-price contractor.

3.4.1 WEBS 5.A.4.1, In-Farm Construction

3.4.1.1 General Support
ICF KH construction forces will provide general construction support including
erecting and dismantling of greenhouses, providing shielding, handling of

low-level waste generated during construction, and mobilization.

3.4.1.2 Sitework
Sitework includes the removal of equipment from the tank, replacement of the
thermocouple tree, and installation of yard piping {process and utility) and

conduit inside the SY Tank Farm perimeter fence.

Equipment will be removed from Tank 241-SY-102 because, in most cases, it
will not be able to withstand the mixer pump jet forces or because it will
interfere with installation of the project W-211 equipment. Equipment 1o be
removed consists of a transfer pump from Riser 3, a slurry feed pump from
Riser 24, two air lift circulators from Riser 12, and a thermocouple from
Riser 4. A sludge weight assembly must be lifted out of the way of the mixer

pump discharge path.

wW211DOW.TD.2803 - 10 - 02/26/96
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The existing flexible receiver system used to remove in-tank equipment under
project W-151 will be used to remove equipment from Tank 241-SY-102, The
system includes a high pressure spray wash to remove contamination as the
component is withdrawn from the tank; a bag deployment device to deploy the
receiver bag as the component is lifted up through it; and a bag crimping
device that gathers and seals the lower end of the bag to prevent escape of
contamination. The bagged component will be set down horizontally on a
carriage and slid into a shielded storage/burial container that will be transported
on a trailer to the Central Waste Receiving Facility for storage. Experience with
project W-151 indicates that decontamination of the flexible receiver system
after use will be required. Maximum use will be made of existing components
such as the flexible receiver system (spray ring, hot water generator, bag
deployment, and crimping devices), carriage, and transport trailer. The bags

and containers will be purchased by project W-211.

The thermocoupie tree will be repiaced with a sturdier, functionaily equivalent
model that is able to operate in the mixer pump environment. Recent
experience has shown that installation time in the farm can be substantially
reduced by extensive mock-up testing and training at the Cold Test Facility
(CTF), therefore, this is planned for project W-211. Training time also allows
for time to modify work procedures, develop special remote tools, or to create

temporary shielding to minimize radiation exposure to the craft workers.

Removal of the slurry feed pump from Pit O2E will require decontamination of
the pit. Methods similar to those used successfully for pit decontamination on

Project W-320, "Tank 241-C-106 Sluicing,” will be used.

Existing Line SL-180 between Valve Pits A and B will be removed and replaced.
The diluent supply line to Valve Pit A will be installed by project W-058. The
process piping will provide for recircuiation of the slurry from the vaive pits
back to the tank until the slurry meets cross-site transfer line specifications and

can be transferred.
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Reference Drawings:

ES-2115Y2-C1 Area Map and Drawing List
ES-2118Y2-C2 Civii Site Plan

ES-2118Y2-C3 Civil Enlarged Plan and Sections
ES-2115Y2-M3 Piping Tank 241-5Y-102 Plan
ES-2118SY2-N1 Electrical Site Plan, Tank 241-5SY-102
ES-2118Y2-N2 Electrical One Line Diagram

In the cost estimate, sitework includes the following items:

Thermocoupie remaval from tank, including provision for construction craft

training at the CTF.

New thermocouple instailation, including craft training at the CTF.

Lifting of the sludge weight assembly to avoid interference with mixing

operations.

Utility piping, including the installation of a new 1-1/2-in. raw water line

to the mixer pumps for seal lubrication.

Process piping which is the replacement of line SL-180.

3.4.1.3 Mixer Pumps
The Tank 241-SY-102 design is based on use of the project W-151 mixer

pump which is a high capacity, low-head pump for mobilizing, dispersing, and

blending the settied solids. Two mixer pumps will be provided, each with a

300-hp motor and VFD, for operation at 25% to 100% of fuil speed.

The inlet and outlet of each pump will be close to the bottom of the tank to

facilitate mobilization of the settled solids. Nozzles wiil be provided at the
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pump suction for initial lowering of the pump into the solids and for clearing

any waste [umps that may be obstructing the pump inlet. -

Each pump will be supported structurally by a piatform, which in turn is
supported by a slab foundation at grade. Beneath the platform, a spray wash
assembly will mount directly onto the riser flange without the need to cut the
riser. An expansion joint will be attached to the spray wash system flange and
to the underside of the platform to provide a seal between the tank and
ambient air. Above the platform will be the turntable assembly and its drive
motor, and the pump motor itself. The turntable will allow 180 degrees of
rotation about a vertical axis, so that the two opposed nozzles will sweep a

compilete circle.

At the beginning of instailation, an impact load limiter will be placed between
the top of the pump support platform and the mixer pump and then removed
as one of the final steps of installation, i.e., when the pump is mounted to the
support platform. During pump removal, the impact load limiter will be
re-installed. The mixer pump support platform will be designed to be
compatible with the flexible receiver device that wiil be employed during pump

removal.

Signals from the mixer pump will be routed to a field terminal box and then to
the ICE 'Building through the field I/O instrument enclosure. The mixer pumps
and turntable motors will be controiled by VFDs in the ICE Building. The PLC
in the ICE Building will send and receive signals to and from the VFDs for
controlling and monitaring the motor speed, starting, and stopping.
Instrumentation will be provided to measure the temperature and vibration of

the mixer pump motor bearings, and turntable position.
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Reference Drawings:
ES-211S8Y2-M1  Piping Process Flow Diagram, Trans/Diluent/Flush/Recirc.
ES-211SY2-M3 Piping Tank 241-SY-102 Enlarged Plan, Sect & Detail

In the cost estimate, installation of two mixer pumps in Tank 241-SY-102

consists of the following:

s  Mixer Pump Platforms
Mixer pumps will be installed on siabs at grade. This WBS element
inciudes excavation, forming and pouring the foundations, fabrication of

the mixer pump support platforms, and installation of the platforms.

¢  Spray Ring Installation
High pressure spray rings will be fabricated and installed on the top of
each of the two mixer pump risers for future decontamination of the mixer
pumps that are withdrawn from the tank. High pressure wash water will

be provided by the existing flexible receiver system.

e  Mixer Purnp Instailation
The two mixer pumps will be supported by the platforms. This WBS

includes craft training at the CTF.

¢ Seal Lubrication System
The mixer pumps require pressurized water to lubricate mechanical seals
and bearings on the mixer pumps. A 1/2-in. line will be installed from a
new mixer pump water supply enclosure to each of the mixer pumps since
there is inadequate space in the existing 241-8Y-271 Building for the

required instruments, filters, and valves.

o  Electrical
Electrical provides 480 V power to the mixer pump and turntable motors

through armored cables in Yellow Jacket (or equivaient) cable protectors.
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Electrical also provides for instrumentation field element hookup; wiring to
the instrurnent terminal boxes; and wiring from the terminai boxes to the
Tank 241-SY-102 instrument enclosure which will also be run at grade in

cabile protectors.

3414 Central Pump Pit 241-SY-02A
Central Pump Pit 241-SY-02A will house the transfer pump and associated
jumper arrangements to allow waste retrieval from the tank and to provide

recirculation back to the tank or transfer to Valve Pit 241-SY-A.

The transfer pump wiil be a vertical turbine type similar to existing modeis used
in the tank farms. The pump will have inlet bowl dilution capabilities and a
return line for recirculation. The return leg will terminate at a height designed
to maximize uniform mixing. Provisions will be made for attachment of a

high-pressure spray wash system during pump removal for decontamination.

The pump will be designed to withstand the impingement forces of the mixer
pump discharge, thereby not overstressing the tank riser; will be designed to
provide 140 gpm to the project W-058 booster pump; wiil have a VFD to allow

controlled startup and flow; and will be fabricated from stainless steel.

The jumpers in the pit will be designed to allow startup of the pump and waste
recirculation back to the tank prior to sending it to Valve Pit 241-SY-A.
Recirculation will allow the instruments to determine if the pump is operating
correctly and to verify that the waste can be pumped to Valve Pit 241-5Y-A

without the possibility of plugging the transfer line.

Electrically actuated MOVs will be installed in the jumpers to allow remote
routing of the waste. Standard PUREX type connectors will be used for the
remaote installation and removal of the jumpers. The waste will be transferred
to Valve Pit 241-SY-A through an existing 3-in. transfer line. The lines will

have flushing capabilities, and backfiushing will be accomplished through the
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pump. The piping jumpers in the pit will be constructed of stainless steel to
facilitate decontamination. The jumpers, including the instrumentation, will be

balanced for remote installation and removal,

Signais associated with Central Pump Pit 241-8Y-02A wiil be routed to and
from the pit through the AC and DC instrumentation terminal boxes iocated
next to the pit. The transfer pump wiil be controlled by an adjustable
frequency controller located in the ICE Buiiding. The PLC in the ICE Building
will send and receive signais to and from the adjustable frequency controller
for controlling and monitoring the motor speed, starting and stopping, and
other control signals as necessary. Instrumentation will be provided to

measure the power/amperage drawn by the pump motor.

Two MOVs with position indication devices will be installed to control and
monitor the direction of waste discharged from the transfer pump. The MOVs
allow the transfer pump to recirculate between the pit and the tank or transfer

waste to Vaive Pit 241-SY-A.

Pressure and flow measurement devices will be provided in the discharge line
of the transfer pump to allow monitoring of the transfer pump for proper

operation before the waste is transferred to Valve Pit 241-SY-A,

Reference Drawings:

£S-211SY2-M2, Sh 2 Piping/Instr. P&ID, Tank 241-SY-102
ES-2118Y2-M4 Jumper Arrangement, Central Pump Pit
ES-2118Y2-M8 Assembly, 142-5Y-102 Transfer Pump
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In the cost estimate, work at the central pump pit inciudes the following:

¢ Demolition
The interior of the pit will be subjected to a high-pressure washdown and
wipe. Jumpers removed from the pit will be bagged and transported to

temporary storage.

s  Cover Blocks
The existing two-part cover block will be removed for disposal and a new

cover block will be fabricated.

s  Equipment Removal
One transfer pump will be removed from Riser 3 and one slurry feed pump
from Riser 24: two ALCs will be removed from Riser 12. The existing
flexible receiver system will be used to contain the devices as they are
withdrawn from the tank. Then, each piece of bagged equipment will be
placed on a carriage, slid into a burial container, and transported to the
Central Waste Receiving Facility. Project W-211 will purchase flexibie
receiver bags, carriages, and storage/burial containers. The flexible

receiver system and transport trailer already exist.

+ Jumper Fabrication
Three 3-in. jumpers will be fabricated for the central pump pit: H-5-1,
J-3-B, and G-6. Nozzle H will allow addition of diluent and intra-farm
recircuiation from the vaive pit back to the tank. Nozzle J will ailow for
waste transfer. The two jumpers will be interconnected in the pit to ailow
for in-tank recirculation. B8lank connectors will be provided for future

in-line dilution should the need arise.

s  Jumper Installation
This WBS provides for installation of piping and eiectrical jumpers.

Electrical jumpers will provide power to MOVs and instruments.
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* Transfer Pump Instailation

This WBS includes installation and support for the transfer pump.

e Electrical
Electrical includes 480 V power for the transfer pump motor that will be
through armared cable in Yellow Jacket (or equivalent) cable protectors at
grade. Electrical also includes conduit and wiring from the tank farm
instrument enclosure to the pit terminal boxes, connection of the
instrumentation field elements, and power for operation of the CCTV

camera.

¢ Nitrogen System
This is a bottle nitrogen system 1o suppy a dry-running mechanical seal on

the transfer pump.

3.4.1.5 Valve Pits A and B

Valve Pit A

The jumper arrangement in Valve Pit 241-SY-A will allow for waste transfer to
Valve Pit 241-SY-B and caustic solution routing for transfer line flushing or
in-tank dilution at the transfer pump. Jumper configuration will maintain

current SY Tank Farm transfer system routings.

The existing two-part cover block will be replaced with a two-par,
intrusion-resistant cover block design similar to those used at other tank farms.
The new cover block will require additional penetrations for remote valve
handles. Preliminary shieiding calculations based on the source term for
Tank 241-SY-102 waste have determined that an equivalent of 24 in. of
concrete is required to meet the requirement of a 0.2 mrem/hr radiation field
around the structure. The new cover blocks for Valve Pit 241-SY-A will have

a minimum thickness of 24 in. The existing pit walls are 12 in. thick.
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A concrete curb and steel plates will be placed around the pit perimeter to

meet the shielding thickness requirements for the pit walls.

All signals associated with Vaive Pit 241-SY-A will be routed to and from the
pit through a new instrumentation enclosure in the vicinity of Vaive
Pit 241-SY-A. Several MOVs with position-indicating devices will be installed
in the jumpers to controi and manitar the direction of waste flow. The jumper
arrangements and MOVs will allow various transfer routings within the SY
Tank Farm. The instrumentation signal processing devices for the equipment
in Central Pump Pit 241-SY-02A and Valve Pits 241-SY-A and 241-SY-B will
be housed in the Tank 241-SY-102 instrument enclosure. The enclosure will
house the remote 1/Q devices that are connected to the instrumentation and
control devices. The enclosure wiil be environmentaily controlled for operation

of the electrical equipment inside.

Valve Pit B
Valve Pit 241-SY-B will contain the instrument tree that monitors the waste
properties to ensure compliance with the requirements necessary for transfer

from the SY Tank Farm.

The existing two-part cover block will be replaced with a two-part
intrusion-resistant cover biock design similar to those used at other tank farms.

The new cover block will require additional penetrations for remote valve

handles.

Preliminary shielding calculations based on the source term for
Tank 241-SY-102 waste have determined that an equivalent of 24 in. of
concrete is required to meet the requirement of a 0.2 mrem/hr radiation fieid
around the structure. The new cover blocks for Valve Pit 241-SY-B will have
a minimum thickness of 24 in. The existing pit walls are 12 in. thick.
A concrete curb and steel plates will be placed around the pit perimeter to

meet the shielding thickness requirements for the pit walls.
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Stainless steel jumpers will be utilized to transport waste. They will be
attached using the PUREX type connectors to the existing nozzles. The
jumpers, including the instrumentation, will be balanced for remote installation

and removali.

All signals associated with Vaive Pit 241-SY-B will be routed to and from the
pit through the instrumentation enclosure located in the vicinity of Valve
Pit 241-SY-A. Instrumentation to measure waste temperature, flow, pressure,
density, and viscosity will be installed in the discharge line to ensure that
waste properties are met before transfer from the SY Tank Farm. Several
MOVs with position-indicating devices will be instailed in jumpers to control

and monitor the direction of waste and caustic solution flow.

Reference Drawings:

ES-2118Y2-M1 Piping Process Flow Diagram Trans/Diluent/Fiush/
Recirc

ES-2118Y2-M2, Sh 3 Piping/Instr. P&ID, Valve Pit 241-SY-A

ES-2118Y2-M2, Sh 4 Piping/Instr. P&ID, Valve Pit 241-SY-B

ES-2118Y2-M5 Jumper Arrangement, Valve Pit 241-SY-A, Plan &
Section

ES-2118Y2-M6 Jumper Arrangement, Valve Pit 241-SY-B, Plan &
Section

In the cost estimate, Valve Pits A and B will require the following modifications

and installation:

s Excavation and Backfill

Valve Pit A will be excavated for the replacement of line SL-1 80.
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e Demolition
Cover blocks will be removed for disposal, and pits wiil be given a
high-pressure washdown to reduce exposure. Replacement cover biocks

will be fabricated.

*  Jumper Fabrication — A Pit
Eight jumpers are required for Valve Pit A. Fabrication of a trunnion guide
assembly for remotely locating the jumpers at the proper nozzles is

- included.

¢  Jumper Installation - A Pit
The trunnion guide and jumpers will be installed in Pit A. Electricai

connections to field elements are included.

*  Jumper Fahrication - B Pit

Ten jumpers wiil be required for the B Pit.

e  Jumper Installation - B Pit

Mechanical and electrical installation of B Pit jumpers will be performed.

¢  Electrical
Wiring between the tank instrument enclosure and the pit AC and DC

terminal boxes, and the hookup of field elements are included.

e |CE Building Electricai

This WBS provides for termination of 480 V feeders and connections for
mixer and transfer pumps power supplies, and connections for

instrumentation and MOVs.
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» Acceptance Test Procedures
The estimate includes allowances for acceptance testing of construction
forces work in the central pump pit, vaive pits, mixer pumps, and
{CE Building.

¢  Burnout
An allowance for burnout is provided based on the assumption that the
pits can be decontaminated to a background radiation level of 15 mR or

less.

3.4.2 WBS 5.A.4.2, ICE Building
An ICE Building will be provided for the SY Tank Farm. The building will house
the VFDs for the pumps in the mixing and transfer system, various electrical

equipment, the PLC, and the operator control stations.

The ICE Building will be a 24- by 32-ft preengineered, rigid-frame, metal
building located outside the SY Tank Farm perimeter fence. The clearance
height to the lowest roof structure will be 10 ft above the finished floor

elevation of 672 ft 10 in.

The foundation system will consist of individual footings and piers with a
continuous perimeter foundation wall. Footings will be placed at a depth not
to exceed that of the turned down slab edge at the existing instrument house
and will be tied together by the 8-in. perimeter foundation wall. Footings will
be steel reinforced concrete approximately 3 ft 6 in. square by 1 ft 4 in. thick.

The floor slab will be a steel reinforced 6-in. thick concrete stab-on-grade.

The exterior building surface wiil be constructed with a factory-finished
galvanized sheet metal skin system (24-gauge minimum thickness) with
exposed fasteners and attached to a steel rigid-frame structure. The
galvanized steel components of the ICE Building will be factory prepainted to

extend the life of the gaivanized coating.
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The roof structure will have exposed rafters and beams and insulation covered
purlins. Exposed steel framing members will be factory prime painted. Sheet
metal exterior walls and roofing, standard steel doors and frames, and the
building perimeter foundation wiil be insulated to meet ASHRAE Standard 90
thermal transmittance criteria. Standard steel doors and frames will be fitted
with site compliant locksets, hinges, closers, weatherseals, threshoids, and

astragal for double door stiles.

Interior wail surfaces will be covered by vinyl scrim faced R-11 fiberglass
blanket insulation and will be protected from the floor to 8 ft above the floor
by a prefinished metal liner. A separate operations room, separate from the

electrical room, will be provided.

The concrete floor will be covered with vinyl floor tiles and bordered by a 4-in.
high topset rubber base. The new monitoring stations will be equipped with

ergonomically-designed stoois or chairs for operator use.

The ICE Building will house the adjustable frequency drives, manual transfer
switches, MCCs, PLC cabinet, instrument power conditioners, monitoring
stations, fire protection panel, and mini-power center. A 480 V, 3-phase,
60-Hz electrical supply will feed the MCC in the ICE Building. No emergency

or backup power is required for the building.

The retrieval control system will monitor and control retrieval operations in the
SY Tank Farm. The retrievai control system will include a PLC with associated
I/O devices and an operator interface station. The PLC and the operator
interface station will be located in the operations room in the ICE Buiiding. The
PLC will monitor and control the operations associated with waste retrieval
from the tank. Signals will be fed to the PLC through remote /O devices at
various locations in the SY Tank Farm. Communications between the remote

I/O devices will be through a high-speed data highway.
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The operator interface station will consist of two operator stations with
industriai PCs. Either PC will allow the operator 10 monitor process parameters
controlled or monitored by the PLC, initiate reguired control functions,
annunciate alarm conditions, and view trending information. The PCs will
retain a historical database of trending information that can be downioaded for
further analysis. Graphical screens will be designed to provide a visual
indication of the transfer system. The system will have a misrouting
prevention control that provides alarms and interlocks to prevent improper

operation of the system.

The retrieval control system will have the following interfaces with other

systems to ensure proper coordination during retrievai operations:

¢ The communications protocol of the PLC will allow for communications
with the project W-058 cross-site transfer line. The exact nature of the
information to be communicated between the two systems wili be

determined as the projects progress.

e Apn interface with TMACS may be set up if necessary. This

communications link would be similar to those already established for

TMACS.

Fire protection for the ICE Building will comply with DOE QOrder 6430.1A,
RLIP 5480.7, and applicable codes and standards. An automatic fire alarm and
sprinkler system will be installed in the ICE Building. The fire alarm system will
include manual pull stations at each exit, smoke derection, sprinkler system
waterflow alarms, sprinkler system control valve tamper supervision, and
audible and visual alarm warning devices. Fire alarms will be connected to an

RFAR baox to transmit alarms to the Hanford Fire Department.

Sufficient space separation between existing buildings and the ICE Building will

meet the required space separation for exposure protection in compiiance with
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NFPA B8OA. Exits, exit signs, and emergency lighting will be provided to
comply with NFPA 101. A new fire hydrant will be installed. At least two fire
hydrants will protect the ICE Building, and hose lays from hydrants to all
portions of the ICE Building will be no more than 300 ft. Concrete-filled barrier
posts set in compacted soil will be provided to prevent damage to the fire

hydrants and PIV.

The ICE Building will have a 7.5-ton packaged heat pump unit installed as the
main heating and cooling system. The heating and cooling system for the ICE
Building will be ducted for air distribution into high heat areas. A second

HVAC unit wiil be dedicated to the operations rocm.

Reference Drawings:

ES-2118Y2-C4 Civil 1ICE Building Plan, Section and Elevations

ES-2118Y2-K1 HVAC Tank SY-102 ICE Building Plan and Elevation

ES-2118Y2-N3 Electrical ICE Buiiding Equipment Layout

ES-211S5Y2-N4 Electrical |CE Building Grounding Layout

ES-2118Y2-N5 Electrical ICE Building Lighting Layout

ES-2118Y2-N6 Electrical ICE Building Conduit Layout

ES-2118Y2-Y1 Instrumentation SY-102 Control System Cable Block
Diagram

In the cost estimate, the following WBS elements comprise the ICE Building:

* Sjtework
Approximately 125 ft of insulated 8-in. steam line (no asbestos) will be

removed and disposed of as municipal waste.

*  Structure

This element includes forming and pouring the foundation and embedded

conduits, and erection of the ICE Building shell.
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e Heating, Ventilating, and Air Conditioning
Two HVAC units will be installed in the ICE Building; one for the operator

control room and one for the electrical room.

* Fire Protection
The offsite contractor will design and install a fire alarm and fire protection

system complete from the raw water supply tie-in to the sprinkler heads.

e  FElectrical
This WBS includes conventional lighting and convenience power for the
ICE Building, including provision for teiephone and HLAN hookups. It
provides for running 480 V wiring from the tie-in point in the existing

252-S Building to the ICE Building.

3.4.3 WBS 5.A.4.3 Caustic Supply System
Tank 241-SY-102 will utilize the diluent supply system to be instailed for
project W-058, which requires caustic solution at a pH of 11. An existing

47,000-gal storage tank wiil be used.

3.44 WBS 5.A.4.4 Burial
This WBS provides for burial of one transfer pump and one slurry feed pump,
two ALCs, and a thermocoupie, as well as waste from pit decontamination and

low-level waste from cover blocks and general construction work in the farm.

4.0 ASSUMPTIONS AND UNCERTAINTIES
This section addresses the assumptions and uncertainties from CDR-001
{ref 1), CDR-002 {ref 2} and the Title | Summary Design Report {ref 3) as they
relate to the Tank 241-SY-102 retrieval system. Those that have not changed

are included by reference and those that have changed are discussed more

fuily.
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4.1 CONCEPTUAL DESIGN REPORT 001

4.1.1 Uncertainties from the Safety Assessment
Open issue items from the SA (ref 7) that could affect Tank 241-SY-102

design are shown in quotes below, followed by a short discussion of each:

e "Completion of Criticality Safety Reviews Prior to Operation of Transfer
System”
Criticality will be addressed for Tank 241-SY-102. PNNL is currently

warking on this question. No design impacts are anticipated.

e "Finalization of Seismic, Pump Disintegration, and Load Drop Calculations
Utilizing the "As-Built” Component Weights and Configurations”
Impact limiters will be used on the slab-mounted mixer pumps. Seismic
and load drop calculations will be finalized for the transfer and rmixer

pumps during the design of same.

e “"Finalization of Line Plugging, Diluent Addition, Explosive Gas Mixtures,
and Fiuid Addition Studies to Determine if Unacceptable Risks Exist”
A process instrumentation loop test being conducted by PNNL will provide
a good amount of empirical data on how the solids content and viscosity
of the waste affect line plugging and pumpability. Simuiants that exhibit

actual tank waste characteristics will be used.

¢ "Inventory and Remove Incompatible Materials from Pits”
There will be no aluminum or any other material used in the pump pits
above the tank that could cause a chemical reaction if dropped into the

waste.
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* "Perform Cooling Requirements Review per Section 4.4.2.5,2"
Thermal modeling of Tank 241-SY-102 has demonstrated that a tank
cooling system is unnecessary {ref 3} to compensate for heat addition from
mixer pump operation. Preliminary results indicate that the
Tank 241-58Y-102 mixed mean waste temperatures will increase in a slow,
controlled, and easily observable manner, and that tank coocling is not
required if mixing operations are controlled either automatically by the RCS

or administratively.

4.1.2 Other Uncertainties

Other pertinent uncertainties and assumptions from CDR-001 are:

¢ Equipment Removal
Estimating the cost of removing existing equipment can be done with a
much greater degree of confidence because of the lessons learned from

projects W-151 and W-320.

* Interfaces
Project W-058 is now in construction and will interface with project
W-211 in two general areas: the valve pits and the control system.
Project W-211 piping will tie-in with the project W-058 cross site transfer
lines in Valve Pits 241-SY-A and 241-SY-B. The preparation of as-built
drawings for the nozzles provided by project W-088 constrains the design
of the project W-211 jumpers that will connect to the project W-058
nozzles. Project W-211 will subsequently install its own jumpers in the
pump and valve pits. It may be possible to locate the control center for
project W-058 in the SY ICE Building provided by project W-211. There

will be a document that discusses interfaces in greater detail (ref 10).

Project W-211 will use some of the equipment designed by project W-151,
such as that for contaminated equipment removal. In addition, the mixer
pump specification deveioped for project W-151 will be used as a basis for

Tank 241-SY-102 mixer pump procurement.
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* Backup Power

A backup power source is not planned for project W-211.

4.2 CONCEPTUAL DESIGN REPORT 002

The following uncertainties are discussed in Section XVI of CDR-002.

»  Safety Classification
The PSE (ref 11) and the SEL {ref 12} were developed concurrently with
CDR-002. The safety classifications remain the same. The pump and
valve pit are listed as Safety Class 1 for operation {cover blocks must be
in place while waste is being transferred through the pit piping). The cover
blocks are listed as Safety Class 2 for construction {must be of sufficient
strength to undergo stresses of lifting and placing over pits, especially the
tank pit covers). The mixer pump pits and their covers are Safety Class

2, and the mixer pumps and instrumentation are Safety Class 3.

¢ Use of Supernatant for Dilution
This uncertainty was not addressed in CDR-001. From page 293 of
CDR-002: "Supernatant from adjacent tanks in the tank farm will be
assessed for its quality and available volume for its potential use as diluent
feed in lieu of raw water.” "To achieve waste minimization, utilization of

the supernatant from other tanks should be analyzed ... Using
supernatant from either Tank 241-SY-101 or Tank 241-SY-103 for dilution

of Tank 241-SY-102 is not planned.
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4.3 TITLE | DESIGN SUMMARY REPORT

4.3.1 Project Assumptions/Uncertainties

The assumptions identified below were set forth in section 2.7 of the Title |

report.

s 2722
e 27.2.3
e 27.24
e 27.25
s 27.28
e 27.2.8

W211DOW.TD.2803

Cross connection controi is still not a requirement. There are
no hazardous materiais in the ICE Building that could

contaminate the water supply.

The existing raw water supply is still assumed to be sufficient

for fire protection.

The SY Tank Farm construction areas will be characterized for
hazardous classification of the materials that wiil be handled

and buried before construction begins.

The 6-in. steam line will be removed by project W-211 if itis

not removed by the time construction begins.

The ICE Building is outside the farm and therefore design will
be outsourced and construction will be under a fixed-price

contract.

As-builting the nozzle locations for the central pump pit and
the two valve pits will be done when project W-058 opens the
pits. in mid-1996. If as-built dimensions are required for
jumper design sooner than mid-1996, pit photogrammetry and
existing jumper as-buiits will be used to locate pipe nozzles.
The same applies to the central pump pit. This type of as-built
work will be funded separately by WHC.
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e 27.3 Safety Assessment/Safety Class Uncertainties
Misceilaneous equipment not directly addressed in the PSEL is

assumed to be classified Safety Class 3.

Aluminum will not be used in the centrai pump pit.

4.3.2 Engineering Assumptions
Engineering assumptions are identified in Appendix C of the Title | report
{ref 3). An updated list of engineering assumptions applicable to
Tank 241-SY-102 are in Appendix A of the Engineering Work Plan (ref 6).
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" APPENDIX B

Cost Estimate Summary
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INTERACYIVE ESTIMATING **

INITEAL TANK REYRIEVAL SYSTEM

1EST

LR

ICF KAYSER HARFORD

02/20/96 15:14:17

DATE

WESTINGHOUSE HAMFORD COMPANY

FCD/DEA/RDP/BAL/JED

BY

TANK SY 102

ESTIMATE SUMMARY B8Y CSI

CONCERTUAL

W-211/P3NMB18

JOB NO.

DIVISION

DOE_ROS

WZ11BAF3

FILE #O.

JOTAL
DOLLARS

CORTINGENCY

suB
TOTAL

ESCALATION

%

sus
TOTAL

ORSITE

INDIRECTS

ESTIMATE
SUBTOTAL

TOTAL

A

TOTAL

DESCRIFPTION

csl

20,177,601

3,773,863

16,403,754 23

682,555

15,721,200 4.34

119,341

15,401,859

PROJECT TOTAL
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1.0

1.1.1

1.1.2

1.1.3

WHC-5D-W211-RD-001, Rev. 0
TANK 241-SY-102 DATA SHEETS
DESCRIPTION

The SY Tank Farm is located in the 200-West Area and consists of
three underground tanks (Tanks 241-SY-101, -SY-102, and -5Y-103).
Tank 241-SY-102 is currently an active dilute receiver tank that
receives waste from Plutonium Finishing Plant (PFP) and non-complexed
saltwell waste.

Physical Data
Tank 241-SY-102 is a double-shell, underground tank for storage of

high-level radioactive wastes (see Table 1).

TABLE 1
Total Capacity 1,160,000 gal
Operation Capacity 1,140,000 gal
Material carbon steel
Size 80-foot outside diameter and 75-foot inside

diameter, 46 ft 9-1/2 in. high, encased in a
concrete shell, about 6-1/2 ft below grade.

Heat Load 40,000 Btu/hr maximum tank limit. The heat
generated by the radicactivity in the tank is
estimated to be 7,100 Btu/hr (see ref b).

Riser Confiqurations (see attachment A and drawing H-2-37773, rev. 1)
Tank 241-SY-102 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 annulus and to the primary tank for
waste transfer operations and for equipment and monitoring. Risers
are located at cover pits (e.g., central pump pits, annulus pump
pits, and drain pits) for instrumentation that measures or monitors
tank temperature and pressure, 1iquid and sludge levelis, weight

D-1



WHC-SD-W211-RD-001, Rev. 0

factor, and specific gravity. Risers are also located at observation
ports and inspection locations.

Tank 241-SY-102 has a total of 59 risers. The smaller risers, 12 in.
and less in diameter, are made of steel pipe and the larger diameter
risers are made of rolled mild steel plate (see Table 2 and
attachment B for a listing of the riser sizes and locations).

TABLE 2
l LOCATION OF RISERS
l Size lLocation
4 in. diameter 36

6 in. diameter

8 in. diameter

12 in. diameter

20 in. diameter

24 in. diameter

Ww r o oo (A

42 in. diameter

1.1.4 Major Internal Components (see attachment A and reference
drawing H-2-85256, rev. 2)

Thermocouple

The temperature profile for Tank 241-5Y-102 is recorded by 18
thermocouples at known elevations on one thermocouple tree. The
existing tree is located in Riser 4 (reference drawing H-2-34304). A
new thermocouple tree will be located in Riser 13A, and will be
designed to withstand the jet forces induced by the mixer pump.
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Air Lift Circulators

A 16-in. and a 24-in. air 1ift circulator are located at Riser 12A to
minimize the buildup of a solids layer on the bottom of the tank.

The bottom of the air 1ift circulators are approximately 2.5 ft above
the tank bottom (reference drawing H-2-70237).

Major External Components (see attachment A and reference H-2-85256,
rev. 2)

Transfer Pump
Riser 3A (12 in. diameter) is located in Central Pump Pit 241-SY-02A

(reference drawings H-2-37783 and H-2-37812).

Feed Pump
Riser 24A (12 in. diameter) is located in Feed Pump Pit 241-SY-02E

(reference drawings H-2-37773, H-2-37718, and H-2-37812).

Annulus Pump
Riser 21A (12 in. diameter) is located in Annulus Pump Pit 241-SY-02B

(reference drawings H-2-37784 and H-2-37794).

Annulus Leak Detection
Riser 19A has a 12-in. diameter (reference drawing H-2-95331).

Vessel Exhaust Port
Riser 7B has a 12 in. diameter and a K1 exhaust system (reference

drawing H-2-37745).
Annulus Exhaust Port
Riser 10D has an 8-in. diameter and a K2 exhaust system (reference

drawing H-2-37745).

Facility Interfaces

Ventilation/HVAC
Tank 241-SY-102 consists of two ventilation subsystems: K1 and K2.

The K1 subsystem is used to ventilate and cool the primary tank and
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minimize radicactive vapor releases into the atmosphere by
maintaining a negative pressure in the tank. The K2 subsystem is
used to ventilate the annulus.

Transfer Lines
V561 and V562 are in valve boxes 241-SY-A and 241-SY-B.
Project W-058 is proposed to install new cross-site transfer Tines.

Water

The existing 14-in. raw water line supplies water to the 24]1-5Y-A
flush pit (see drawing H-2-70835) and the 241-SY-271 instrumentation
building. For the existing 4-in. sanitary water, see drawing
H-2-46288.

Steam Supply
The existing 6-in., 225-psi steam line was disconnected.

Air Supply Systems
The existing 5-hp, 15-scfm, 75-psig compressor is located in the
241-SY-271 instrumentation buiiding.

1.1.7 Classification

Waste Sampling Schedule

Stored waste is sampled periodically. The most recent samples for
chemical, physical, and radionuclide analyses were taken on

August 19, 1989 (ref a).

1.2 CHARACTERIZATION

1.2.1 Waste Type
The contents of Tank 241-SY-102 include double-shell slurry feed

waste (DSS), neutralized feed waste (receiving supernates from S, SX,
T, and U Tank Farms), non-complexant concentrate waste (NCPLX), and
complexant concentrate (CC) waste.
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Many waste types have been transferred into and out of the tank.

Tank 241-SY-10Z can be summarized as collecting evaporator feed from
the 200-West Area single-shell tanks and wastes from the

222-S Laborataory, T Plant decontamination operations, and PFP
processing facility. Wastes from the PFP processing facility may
contain significant amounts of Pu and Am which should be found in the
sludge. (Refer to ref b, for a graphically illustrated waste
transfer history of Tank 241-5Y-102 and ref a for the most current
characterization and composition data).

The supernate is the region of waste that appears, from in-tank
thermocouple data, to be thermally convective. The temperature of
the waste is reasonably uniform through this region.

The sludge is the region of waste that appears, from in-tank
thermocouple data, to be thermally nonconvective. The temperature of
waste in this region (the bottom layer of tank waste) varies as a
function of depth.

1.2.2 Waste Composition

TABLE 3
WASTE COMPOSITION
Progerty Sugernate I Sludge SDSSZ .
Volume 246,000 gal 106,000 gal
Depth 90 in. 45 in.
Composition See ref a and b see ref a and b
Specific Gravity 1.03 1.56
Viscosity NA NA
pH 12.8 NA
Density 1.03 g/ml 1.56 g/ml
Temperature See ref a appendix D | See ref a appendix D
Solid (Volume %) 15 85
gbo % 95.4 NA
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.4 Stored Capacity
Approximately 352,000 gal (135 in.) of total waste includes

246,000 gal (90 in.) of drainable 1iquid plus 106,000 gal of settled
solids at the bottom the tank. Approximately 788,000 gal of tank
space is available for use.

EXISTING EQUIPMENT AND SYSTEMS

.1 Process Monitoring Systems

The tank level is monitored continuously by radar. The tank
temperature is monitored continuously and recorded. The tank gas is
monitored continuously and recorded.

.2 Ventilation/HVAC Systems
The existing ventilation system for this tank shares a common exhaust
system with the other two tanks in the SY Tank Farm. The system is
active with control valves and filters for each tank. Maifunctions
are alarmed in the control room. A smailer backup system exists for
all tanks (reference drawing H-2-37744, Rev. 6, sh 1).

OPERATING CONDITIONS

.1 Ventilation Systems
Tank 241-5Y-102 shares a common exhaust ventilation system with the

other two tanks.

Ventilation Control

.2

The common HVAC system for the SY Tank Farm has sensing and control
for each tank.

.3 Safety Mitigation
Internally generated hydrogen is removed by the existing exhaust

system.
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1.4.4 Sampling Techniques
Refer to document WHC-SD-WM-ER-336, Rev. 0, section 3.1 for a

description of a sample event and sample handling.

1.5

1.6

DECONTAMINATION AND DECOMMISSIONING REQUIREMENTS

Tank decontamination and decommissioning will not take place until
all wastes from single-shell tanks have been retrieved. After waste
is removed from this tank, it will be used as a receiver to store

waste from other tanks.

REFERENCES

a)

b)

d)

Report, "Supporting Document for the Southeast Quadrant
Historical Tank Content Estimate Report for the SY Tank Farm,"
Document No. WHC-SD-WM-ER-319, Rev. 0.

Engineering Report, "Tank Characterization Report for
Double-Shell Tank 241-5Y-102," Document No. WHC-SD-WM-ER-336,
Rev. 0.

functional Design Criteria, "Replacement of Cross-Site Transfer
System," Document No. WHC-SD-W-058-FDC-001, Rev. O.

Conceptual Design Report, "Replacement of the Cross-Site Transfer
System," Document No. WHC-SD-W058-CDR-001, Rev. 0, May 1991.

Drawing Index, H-2-3700, SY Tank Farm.
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Attachment B

TANK 241-5Y-102

Number | Diameter Descrigtion and Comments

1A 4 in STudge Measurement

1B 4 in Sludge Measurement

1C 4 in Sludge Measurement

24 4 in $Tudge Measurement {Removed sludge level gauge,
ECN 112008, 10/22/90)

3A 12 in. Central Pump Pit Supernatant Pump

4 4 in. Thermocouple Probe

5A 42 in. Spare/low

5B 42 1in. Spare

6A 24 in. Annulus Access

68 24 in. Annulus Access

7A 12 in. APG Instrument

78 12 in. Tank Ventilation

8A 4 in. Air Inlet to Tank Insulation

8B 4 in. Air Inltet to Tank Insulation

8C 4 in. Air Inlet to Tank Insulation

8D 4 in. Air Inlet to Tank Insulation

9A 6 in. Air Inlet to Annulus

98 6 in. Air Inlet to Annulus

9C 6 in. Air Inlet to Annulus

90 6 in. Air Inlet to Annulus

10A 8 in. Annulus Air Qutlet

108 8 in. Annulus Air Outlet

10C 8 in. Annulus Air Outiet

10D 8 in. Annulus Air Outlet

11A 4 in. Tank Pressure and Spare

11B 4 in. Tank Pressure and Spare

12A 42 in. SN Add and Slurry Distributor

13A 12 in. Observation Port

14A 4 in. Condensate Addition or Spare, NF

15A 4 in. Pump Pit Drain and SN Return

16A 4 in. Pit Drain
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TANK 241-8Y-102

17A 4 in. Sludge Measurement
178 4 in. Sludge Measurement
17C 4 in. Sludge Measurement
18A 4 in. Annulus Inspection
188 4 in. Annulus Inspection
18C 4 in. Annulus Inspection
18D 4 in. Annulus Inspection
18 4 in. Annulus Inspection
18F 4 1in. Annulus Inspection
186G 4 in. Annulus Inspection
18H 4 in. Annulus Inspection
18J 4 in. Annulus Inspection
18K 4 in. Annulys Inspection
18L 4 in. Annulus Inspection
19A 12 in. Annulus Access

198 12 in. Annulus Access

20A 4 in. TBX 102-4

208 4 in. TBX 102-5

20C 4 in. p/CP TBX 102-6

20D 4 in. TBX 102-1

20 4 in. TBX 102-2

20F 4 in. TBX 102-3

21A 12 in. Annulus Pump Out
22A 4 in. Feed Pit Drain and Spare
23A 4 in. STudge Measurement
24A 12 in. Riser for SN Pump
25 20 in. Heat Treat Vent

25 20 in. Heat Treat Vent
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APPENDIX E

Sketches

E5-2115Y2-C1 ] Area Map & Drawing List
- Civil

ES-2118Y2-C2 Civil Site Plan. 241-5Y Tank Farm
ES-2115Y2-C3 Civil Enlarged Plan and Sections
ES-2115Y2-Ch Civil Plan, Section-& Elevations ICE Suilding

Piping: and Vessels

£S-2115Y2-M1 Piping Process Flow Diagram Trans/Diluent/Flush/Recirc
ES-2115Y2-M2, Sh piping/instr P & ID Legend )

ES-2118Y2-M2, Sh piping/instr P & [D Tank 241-SY-102 (Wt)
ES-2115Y2-M2, Sh Piping/Instr P & 1D Valye Pit 241-5Y-A (WL}
E5-2118Y2-M2, Sh Piping/instr P & ID Valve Pit 241-5Y-B (Wt)
E5-2118Y2-M2, Sh Piping P & 1.D Tank 241-SY-102 (Wst}

E$-2115Y2-M3, Sh Piping Tank 241-SY-102 Plan

ES-2115Y2-M3, Sh piping Tank 241-SY-102 Enlarged Plan, Sect & Det
ES-2115Y2-M4 Junper Arrangement Central Pump Pit 241-5Y-02A
£S-2115Y2-M5 Jumper Arrangement Valve Pit 241-SY-A Plan & Section
ES-2118Y2:-M6 Jumper Arrangement Valve Pit 241-5Y-B Plan & Section
ES-2115Y2-K1- HVAC Tank SY-102 ICE Bldg Ptan and Section’

Instrumentation

E5-2115Y2-Y1 Instrumentation SY-102 Control System Cable Block Diagram
Electrical

£5-2115Y2-N1 Electrical Site Plan 241-SY-102 Tank .
ES-2115Y2-N2, Sh * Electrical One Line Diagram 241-5Y-102 Yank
ES-2115Y2~N2, Sh 2 Electrical One Line Diagram:241-5Y-102 Tank
ES-2115Y2-N3 Electrical ICE Bldg Equipment Layout 241-5Y-102 Tank
ES-2115Y2-N4 Electrical ICE Bldg:Grounding Layout 261-5Y-102 Tank
ES-2115Y2-N5 Electrical ICE Bldg Lighting Layout 241-SY-102 Tank
ES5-211SY2-N6 Electrical ICE 8tdy Conduit Layout 241-5Y-102 Tank
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